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This is the first edition on one of the most popular topics in autism, early 
intervention. Numerous state and independent providers worldwide have 
developed and implemented these programs. Methods with by far the best 
evidence are those based on applied behavior analysis. This is the most com-
prehensive book on the topic for doctoral and masters level professionals in 
the field as well as for graduate students. This book updates and expands on 
the earlier book. As such it should serve as a must have reference for people 
working or preparing to work in early autism programs. Professionals and 
students in clinical psychology, special education, school psychology, psy-
chiatry, pediatricians, psychiatric nurses, neurology and social work will find 
the volume useful. The latest information on observations, assessment and 
treatment with specific strategies on implementation are covered.

Baton Rouge, LA, USA Johnny L. Matson
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Applied behavior analysis (ABA) is best known 
as an intervention for persons with autism and, 
currently, behavioral interventions are the most 
empirically supported intervention for this popu-
lation. However, the field of behavior analysis, 
which has its roots in Skinner’s radical behavior-
ism, includes the domains of basic and applied 
research as well as service delivery. Thus, to 
understand the origins of ABA, we must consider 
people whose work directly or indirectly facili-
tated the creation of the science of behavior 
analysis.

 Early Influencers of Behavior 
Analysis

John B. Watson is often referred to as the “father 
of behaviorism” (Malone, 2014) and B.  F. 
Skinner is known as the founder of behavior anal-
ysis, including radical behaviorism (Morris et al., 
2005). However, other individuals, including 
Edward Thorndike and Ivan Pavlov, played a 
major role in the development of the systematic 
study of learning and behavior and are worth 
noting.

 Edward Thorndike

One of the earliest influencers on the study of 
learning and behavior, and perhaps the “founder” 
of behaviorism (Malone, 2014), was Edward 
Thorndike. Thorndike was an American psychol-
ogist known for his work in animal learning. His 
dissertation, “Animal Intelligence” (1898), intro-
duced what is known today as the Law of Effect 
and provides a framework for our understanding 
of both animal and human learning (Chance, 
1999). In this paper, Thorndike (1898) describes 
an experiment in which he placed hungry animals 
(cats, dogs, and chickens) in enclosures (i.e., puz-
zle box) they could only escape by pulling at a 
loop of cord, pressing a lever, or stepping on a 
platform. Food was left outside of the enclosures, 
in view of the animal. A record was taken of the 
time the animal spent in the box prior to “suc-
ceeding” in emitting the necessary response to 

escape. This procedure was repeated until the 
animal acquired a “perfect association” between 
the response and escaping the box. Specifically, 
the association was deemed “perfect” when the 
escape response consistenly occurred with a short 
latency between being placed in the enclosure 
and escaping the enclosure. If the animal did not 
“succeed” in escaping the enclosure within an 
unspecified amount of time, the animal was 
removed from the enclosure, was not given 
access to food, and the trial was recorded as a 
“failure.” Overall, Thorndike found repeated 
exposure led to a decrease in latency to escape. 
These data were graphed and yielded a “time- 
curve” that captured one of the first demonstra-
tions of a learning curve (see Figure 1 in Chance, 
1999, for an example). Thorndike noted the 
responses that resulted in escape from the puzzle 
box and access to food were “stamped in,” or 
more likely to occur again. Conversely, responses 
that did not result in escape from the box were 
“stamped out,” or less likely to occur again. 
These learning processes have similarities to 
what we know now as reinforcement and punish-
ment. In later experiments, Thorndike examined 
what we know now as generalization, discrimina-
tion, and observational learning procedures 
(Chance, 1999). Although Thorndike’s descrip-
tion of stamping in and stamping out was incom-
plete (e.g., lacked considerations of antecedents 
and distinctions between positive and negative 
consequences), relative to current definitions of 
reinforcement and punishment, his work influ-
enced further research in this area, and helped 
distinguish behaviorism from mentalism 
(Malone, 2014).

 Ivan Pavlov

Another early influencer of the study of learning 
and behavior was Ivan Pavlov. Pavlov was a 
Russian physiologist known for his work on 
digestive glands (Clark, 2004); however, within 
the field of psychology and behavior analysis, he 
is best known for his serendipitous discovery in 
classical, or respondent, conditioning (Dewsbury, 
1997). While studying the digestion of dogs, he 
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noticed that the association between the presenta-
tion of the sound of a metronome and meat pow-
der led the sound alone to elicit the dogs’ 
salivation. This repeated pairing of the uncondi-
tioned stimulus (meat powder) and the  neutral 
stimulus (metronome sound), and the resulting 
conditioned reflex was the start of research in 
respondent conditioning. Pavlov’s experiments 
on respondent conditioning laid a foundation for 
much of the work by John. B. Watson (Gewirtz, 
2001) as well as by B.  F. Skinner (Catania & 
Laties, 1999).

 John B. Watson

John B.  Watson was an American psychologist 
who is often credited as the father of behaviorism 
for his contribution to the field of behavior analy-
sis and psychology (Malone, 2014). Watson is 
best known for his 1920s experiment with Little 
Albert. In this study, Watson and his research 
assistant, Roasalie Wayner, conditioned the pres-
ence of a rat to elicit emotional responding (e.g., 
crying) of his infant subject, Albert, by pairing 
the presence of a rat with a loud noise (Watson & 
Rayner, 1920). Interestingly, the conditioning 
effects generalized to other animals and stimuli, 
including a rabbit. Along with this famous exper-
iment, Watson provided one of the first introduc-
tions of behaviorism to the field of psychology. 
He was the first to argue for psychology to be 
considered a natural science (Malone, 2014), and 
he advocated for a new form of psychology in 
behaviorism in his 1913 paper “Psychology as 
the Behaviorist Views it.” This paper was coined 
the “behavioral manifesto” (Moore, 2017) and 
emphasized how the environment affects behav-
ior, as opposed to a “mental state” or what we 
refer to now as private events, or covert behavior, 
causing the observable (overt) behavior to occur. 
He provided a framework for methodological 
behaviorism, a form of behaviorism that excludes 
consciousness, feelings, and states of mind 
(Skinner, 1974) and instead focuses on observ-
able events and behavior. In contrast to method-
ological behaviorism, radical behaviorism 
considers private or covert behavior to be similar 

to overt behavior in that both are occasioned by 
changes in the environment, executed at differing 
levels. B. F. Skinner introduced the philosophy of 
radical behaviorism and greatly contributed to 
the field of behavior analysis.

 Skinner’s Science of Behavior 
Analysis

Without a doubt, scientists and practitioners 
within behavioral sciences agree that Skinner pro-
foundly impacted the conception of the science of 
behavior analysis and its application at the societal 
and individual levels. Regarding his contributions, 
Dews (1970; cited in Morris et  al., 2005), men-
tioned that “massive advances of science” (p. 99) 
affect society in two different ways, the first one is 
by changing peoples’ view of themselves, and the 
second is by leading to substantive changes in 
their environment. According to this author, 
Skinner’s work has produced both kinds of effects. 
The notion of functional relations between behav-
ior and environmental variables as a scientific 
explanation for human behavior opposed main-
stream conceptions about its determinants and had 
the potential of altering humankind’s perception 
of itself. Hence, the significant modifications in 
multiple societal practices (e.g., education, clini-
cal services, social services) brought by Skinner’s 
scientific views and the derived technologies defi-
nitely have changed society.

Additionally, Schlinger (2021) noted that 
“Skinner never hesitated to push boundaries and 
expand the applications of his discoveries and 
their theoretical and philosophical implications. 
As a result, Skinner was one of those rare indi-
viduals in history, especially in psychology, who 
contributed to basic science, theory, philosophy, 
and technology” (p.  2). Although quantifying 
Skinner’s contribution to science and technology 
is an unfeasible task, Skinner is recognized as the 
most eminent psychologist of the twentieth cen-
tury (Haggbloom et al., 2002). This recognition 
was based on quantitative indexes (e.g., number 
of citations of his work in textbooks and journal 
articles; Haggbloom et al., 2002, p. 142), as well 
as qualitative variables (e.g., memberships in the 
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National Academy of Science, the use of his 
name as an eponym; Haggbloom et al., 2002).

 Brief Biographical Information

B.  F. Skinner was born on March 20, 1904, in 
Susquehanna, a small town in Pennsylvania. 
According to the B. F. Skinner Foundation (n.d.), 
after attending Hamilton College and getting a 
bachelor’s degree in English Literature (1926), 
his original professional plan was to become a 
writer. However, he came in contact with the 
work of Pavlov and Watson while working as a 
clerk in a bookstore and decided to pursue studies 
in psychology at Harvard University, where he 
was accepted as a doctoral student. His work dur-
ing those years focused on studying the behavior 
of the “organism as a whole” under strictly con-
trolled conditions to identify clear relations 
between the behavior and specific experimental 
conditions (B.  F. Skinner Foundation, n.d.; 
Schlinger, 2021).

According to Schlinger (2021), the research 
Skinner conducted from late 1920s to late 1930s 
while at Harvard led to the discovery of operant 
learning laws, which he organized in a compre-
hensive theoretical framework in his first book, 
The Behavior of the Organisms (Skinner, 1938). 
In 1936, Skinner began an academic position at 
the University of Minnesota (Harvard University); 
subsequently, in 1945, he became the chair of the 
Psychology Department at Indiana University 
and, in 1948, he returned to Harvard as a profes-
sor (B.  F. Skinner Foundation, n.d.; Harvard 
University, n.d.). During his time working at 
Harvard, Skinner taught courses and experimen-
tally examined behavior, mostly using non- 
human animals as subjects; the educational 
materials he prepared for his undergraduate stu-
dents, and the products of this research were pub-
lished in books such as Science and Human 
Behavior  (Skinner, 1953) and Schedules of 
Reinforcement (Ferster & Skinner, 1957). Skinner 
worked at Harvard until his retirement in 1974, 
but he remained actively engaged in the scientific 
community until a few days before his death on 
August 18, 1990.

 Skinner’s Contributions to Behavior 
Analysis

The fruit of Skinner’s work, as evident by the 
nearly 291 published original articles and books 
(Smith & Morris, 2014), made the science of 
behavior analysis and its applications possible. 
Skinner’s role in the development of what is 
known today as the science of behavior analysis 
can be organized in three main areas: (1) radical 
behaviorism (i.e., philosophy of science), (2) the 
new scientific field—Skinner’s experimental 
analysis of behavior (EAB), and (3) applications 
of his science at the societal and the individual 
level. Although radical behaviorism and basic 
science are described in a sequential manner 
below, it is important to note that both developed 
concurrently. Specifically, as Skinner tested his 
ideas in his experiments with non-human ani-
mals, “these experiments served as the basis of 
the scientific field later called the experimental 
analysis of behavior. As the field developed over 
the years, a system of science developed with it” 
(Leigland, 2010, p. 207).

 Radical Behaviorism
Moore (2011) indicated that initially psychology 
focused on studying “mental life” phenomena; 
for this subject matter, introspection was consid-
ered the appropriate method of study. Watson’s 
behaviorism, introduced in the second decade of 
the twentieth century, presented an alternative to 
the prevailing vision in this science. However, 
Watson’s stimulus-response (S-R) behaviorism 
was not without limitations; issues such as the 
“apparent spontaneity” and “variability” of 
behavior prompted the development of a different 
approach called mediational stimulus–organism–
response (S-O-R) neobehaviorism (Moore, 
2011). Neobehaviorism was represented by 
Edward C.  Tolman and Clark L.  Hull (Moore, 
2010), and this approach incorporated organis-
mic variables mediating stimulus–response rela-
tions to explain the behavioral phenomena 
(Moore, 2011). Tolman, known as the developer 
of “purposive behaviorism,” proposed that vari-
ables such as environmental stimuli, physiologi-
cal drive, heredity, previous training, and age did 
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not affect behavior directly, but by influencing 
internal processes or intervening variables such 
as “cognitive maps” (Poling et  al., 1990). Hull, 
on the other hand, organized a “complex and for-
mal theoretical system” consisting of postulates 
(i.e., hypotheses) and corollaries (i.e., outcomes) 
that were presented in both verbal and mathemat-
ical forms to account for the role of “reducing 
needs” such us primary drives (e.g., hunger, sex) 
in the explanation of behavior (Poling et  al., 
1990, p. 10).

According to Schneider and Morris (1987), 
the term radical behaviorism was first used to 
refer to Watson’s behaviorism, although in the 
present it is almost exclusively applied to 
Skinner’s philosophy. Schneider and Morris 
affirmed that Skinner used the term for the first 
time in 1930 to refer to his views; however, this 
mention of the term occurred in an unpublished 
manuscript titled “A Sketch for an Epistemology” 
that he wrote as a postgraduate at Harvard. Later 
in 1945, in the article “The Operational Analysis 
of Psychological Terms,” Skinner “first referred 
in print to his philosophy as “radical behavior-
ism” (Schneider & Morris, 1987, p. 33).

Skinner’s philosophy, radical behaviorism, 
on the other hand, conceived behavior as a sci-
entific subject matter by itself and in its own 
right (Moore, 2011). Moore’s description of 
the basic principles of Skinner’s radical behav-
iorism included that this subject matter is “for-
mulated as a functional relation between the 
behavior in question and environmental vari-
ables” (p. 456). Similarly, Baum (2011) stated 
that the science of behavior is detached from 
any mentalistic explanations or any organismic 
variable. Thus, radical behaviorism is consid-
ered a step forward from Watson’s behavior-
ism, in the sense that it also envisioned the 
science of behavior as a natural science, imply-
ing that all behavioral events, private and pub-
lic, are natural events that can be explained in 
relation to other natural events (i.e., environ-
mental stimuli preceding or following the 
behavior; Baum, 2011). From this point on, 
causal explanations could be stated in terms of 
functional relations between behavior and cur-
rent and historical environmental events 

 emphasizing selection by consequences, evolu-
tion, and nothing else.

From Skinner’s radical behaviorism perspec-
tive, the importance of scientific knowledge is 
directly and proportionally related to its contribu-
tion to behavioral phenomena’ prediction and 
control; in Moore’s words, radical behaviorism 
pursues “increasing the understanding of what 
promotes effective action with respect to nature” 
(Moore, 2011, p. 459). Additionally, the impor-
tance of pragmatism in radical behaviorism has 
also been stated by Vargas (2017). According to 
this author, the principles of the science of behav-
ior, as for any other science, will succeed based 
on their capacity to accurately predict and effec-
tively affect behavioral phenomena occurring in 
various settings and situations.

Nevertheless, the word “radical” in radical 
behaviorism has been a topic of debate. Authors 
like Heward and Cooper (1992) and Moore 
(2011) have characterized the philosophy of radi-
cal behaviorism using words such as “complete,” 
“thoroughgoing,” and “comprehensive.” The use 
of these words concerns this philosophy’s com-
mitment to accounting for all behavior, private 
(i.e., covert) and public (i.e., overt), as mentioned 
before, instead of restricting behaviorism’s sub-
ject matter to public behavior. That is, in the case 
of radical behaviorism, the term “radical” refers 
to nothing else but the application of the same 
behavioral principles to both private and public 
events. Moreover, according to Moore (2011), 
behavioral principles developed based on public 
behavior can be used to interpret private forms of 
behavior. Further elaborations on this topic stated 
that “the boundary between public and private is 
continuously shifting” (Palmer, 2009, p. 12) and 
that observability itself could not be the basis for 
distinguishing between these two categories of 
behavior (Palmer, 2009).

Additional features of Skinner’s radical 
behaviorism have been described. For instance, 
within Skinner’s radical behaviorism, “analytic 
concepts” are defined in terms of their functions 
and its relations with the other elements in a con-
tingency (e.g., a punisher is defined based on its 
effect upon a specific behavior; Moore, 2011), 
and concepts such as stimuli and responses are 
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generic, that is, functional relations specify rela-
tions between stimuli classes and response 
classes instead of between single stimulus and 
response events (Baum, 2011; Moore, 2011). 
Additionally, radical behaviorism made it possi-
ble to bring verbal behavior under the scope of 
the new science of behavior by analyzing it as 
operant behavior, and therefore stripping verbal 
behavior from the conventional views about lan-
guage that prevailed at that time (Baum, 2011). 
Finally, one of the basic principles of radical 
behaviorism was social activism (i.e., promoting 
practices that improve life quality of citizens; 
Moore, 2011). Although the philosophy of radi-
cal behaviorism originated in the work of B. F. 
Skinner, the work of our scientific community 
(e.g., researchers, scholars, practitioners) has led 
to its refinement and the continued advancement 
of this philosophy is endorsed (e.g., Heward & 
Cooper, 1992; Leigland, 2010).

 Skinner’s Experimental Analysis 
of Behavior
Skinner’s experimental work at Harvard fostered 
the creation of the scientific field that he named 
as the experimental analysis of behavior (Cooper 
et  al. 2020). In Schlinger’s (2011) words, 
Skinner’s earliest experimental research with rats 
was the origin of “new experimental discipline 
within psychology, which grew into a unified 
natural science, -behavior analysis-…” (p. 217). 
Thus, we can fairly say that our field started in 
the lab. More recently, the term experimental 
analysis of behavior (EAB) is used to refer to the 
basic domain (i.e., research intended to discover 
and clarify basic principles; Cooper et al., 2007) 
within behavior analysis; however, here the term 
is used to refer to Skinner’s entire novel scientific 
system.

In 1966, Skinner described the distinguishing 
features of this new science of behavior in an 
article titled “What is the Experimental Analysis 
of Behavior?,” which was organized according to 
the dependent variable, independent variables, 
treatment of relationships among these variables, 
and attitudes toward research. Regarding the 
dependent variable, and in accordance with his 
philosophical notion of the experimental analysis 

of behavior as a natural science, Skinner (1966) 
restated the importance of dealing with a natural 
datum, in this case, the frequency or rate of 
responding. He also highlighted the impact 
recording systems such as the cumulative record 
and correlated data analyses (i.e., changes in rate 
of responses and inter-response times distribu-
tions) had in separating the experimental analysis 
of behavior from traditional psychological 
approaches. Behavior explanations relied now on 
quantitative measurements of the phenomena 
rather than in mentalistic or physiological 
entities.

Additionally, in his discussions related to 
independent variables, Skinner (1966) argued 
that the main task of the experimental analysis of 
behavior is “to discover all the variables of which 
probability of response is a function” (p. 214). He 
advocated for describing stimuli using the lan-
guage of physics (e.g., tone frequency, wave-
length) instead of inferring any stimuli 
characteristic based on the behaver’s or experi-
menter’s behavior (e.g., the complexity of the 
task, “aversiveness”). Specifically, regarding 
variables traditionally associated with psycho-
logical terms like emotion or motivation, Skinner 
proposed that relevant independent variables 
consist of environmental events such as food 
deprivation and aversive and preaversive stimuli 
(i.e., stimuli that in the past preceded an aversive 
stimulus within a conditioned suppression 
arrangement) instead of inner states such as hun-
ger, fear, or anxiety. Furthermore, in addition to 
the typical contingencies (e.g., extinction), other 
more complex contingencies involving various 
stimuli and responses interrelated were brought 
under study allowing the experimental analysis 
of behavior to account for behaviors that, in the 
past, were considered to be the result of cognitive 
processing (i.e., “applying rules”).

Regarding relations among variables, account-
ing for changes in the rate of responding in real 
time was also identified by Skinner as a critical 
feature of the experimental analysis of behavior, 
a clear distinction from the standard practice in 
psychological research of recording data in “trial 
by trial” situations (Skinner, 1966). Likewise, 
Skinner (1966) described the importance of an 
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inductive methodological approach that empha-
sizes experimental control of variables rather 
than later statistical analyses of the data since the 
experimental analysis of behavior is not designed 
to test hypotheses but to analyze relations 
between dependent and independent variables. 
Additionally, Skinner’s science of behavior relied 
on the intensive observation (extended on time) 
of one or few organisms instead of statistically 
comparing single time measures of groups of 
individuals. And finally, in relation to the attitude 
toward research within the experimental analysis 
of behavior, Skinner advocated for a patient 
approach in dealing with the behavioral phenom-
ena studied in our field; according to him, techni-
cal advances in science would make possible the 
identification of new behavioral phenomena.

 Applications of Skinner’s Science 
at the Societal and Individual Level
The applied science domain in behavior analysis 
is an integral part of what is known today as the 
field of behavior analysis, which also encom-
passes the philosophical underpinnings, basic 
science, and practice guided by behavior analysis 
(Cooper et al., 2007). Skinner’s work led to the 
creation of the scientific field and its philosophy 
and his work significantly impacted the develop-
ment of the applied branches, the science of 
applied behavior analysis and its practices (i.e., 
service delivery; Cooper et  al., 2020). 
Additionally, although Skinner’s research 
focused on the behavior of non-human animals, 
he stated that “the study of animals below the 
level of man is dictated mainly by convenience 
and safety. But the primary object of interest is 
always a man” (Skinner, 1956/ 1999b, p. 288). In 
fact, Skinner described many ways in which his 
science could be applied to socially relevant 
behavior, at both the society and individual lev-
els, and his work influenced current practices in 
many ways.

Societal Level
According to De Melo et  al. (2015), Skinner 
showed interest in solving significant human 
problems such as “overpopulation, nuclear war, 
pollution, equal rights and opportunities for 

women” (p. 39) and he argued that behavior tech-
nology could provide solutions to these prob-
lems. As a result, Skinner produced numerous 
written pieces on the value of extending behav-
ioral analytical knowledge to cultural affairs for 
societal designing, including Walden II (1948), 
Beyond Freedom and Dignity (1971), and 
Reflections on Behaviorism and Society (1978).

Furthermore, Skinner’s interest in societal 
issues led him to develop specific technologies 
such as the project pigeon, the air crib, and the 
teaching machine. Project pigeon, which began 
between 1940 and 1944 and has been considered 
“Skinner’s first application of his science beyond 
his teaching research” (Morris et  al., 2005, 
p.  106), entailed shaping pigeons’ behavior to 
guide bombs to specific destinations. According 
to the B. F. Skinner Foundation, the birds were 
trained to peck ship-lookalike images that steered 
missiles toward the enemy’s ship. The “air crib,” 
created in 1945, consisted of a self-contained, 
sound-attenuating living space created to provide 
children’s comfort, and it “served biological 
functions as much as behavioral ones” (Morris 
et  al., 2005, p.  107). Finally, according to 
Rutherford (2017), Skinner’s conviction about 
the operant principles’ potential contribution to 
achieving academic success led him to create and 
to promote the manufacturing of teaching 
machines, devices that provided educational and 
immediate reinforcement for correct responses, 
and adjusted the pace of learning for each indi-
vidual (Skinner,  1958). Skinner’s work on the 
design of culture and society was conceptual in 
nature. Specifically, according to Rutherford 
(2017), beyond the technologies mentioned 
above, most of Skinner’s contributions in this 
area consisted of his expressed commitment to 
“social applications of behavioral principles” and 
“embrace the project of redesigning the entire 
social order” (p.  292) by promoting the use of 
behavioral principles and derived technologies 
for the creation of a sustainable culture that evoke 
and reinforce prosocial behavior.

Finally, it is important to note that Skinner’s 
philosophical assumptions and/or beliefs regard-
ing determinisms vs. self-determination, cultural 
design as an engineering problem, the techno-
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logical ideal of science, and his recommendation 
for a shift away from punishment-based 
approaches to some societal issues were not 
widely accepted by the public as they were seen 
as opposed to the mainstream American beliefs 
(Rutherford, 2017; Vargas, 2017). For instance, 
given that Americans valued the notion of per-
sonal freedom, American society reacted with 
skepticism to the idea of scientists and techno-
crats’ role as cultural leaders/designers and with 
suspicion to the risk these ideas posed regarding 
a totalitarian approach in leading the societal and 
cultural changes including the risk of tyranny 
(Rutherford, 2017).

Individual Level
Although Skinner “never systematically inte-
grated, advanced, or promoted applied behavior 
analysis” (Morris et al., 2005, p. 120), behavioral 
technologies derived from his behavioral princi-
ples undeniably have been successfully used to 
change the behavior of individuals. Moreover, 
Morris et al. (2005) concluded that Skinner did 
not have the role of founder or originator of 
applied behavior analysis; however, they affirmed 
that Skinner can be considered the father of the 
field of applied behavior analysis because its 
development was only possible given Skinner’s 
science of behavior and its philosophy, and his 
commitment to seeking scientific solutions to 
socially significant behavioral issues.

According to Morris et al. (2005), in regard to 
the contribution of Skinner’s work to the indi-
vidual, Skinner’s writings included topics such as 
interpretations of what the terms “typical” and 
“atypical” mean in the context of human behav-
ior, description of potential areas for applications 
of his science of behavior (e.g., anxiety (Estes & 
Skinner, 1941/1999), verbal behavior (Skinner, 
1957), behavioral pharmacology (Skinner & 
Heron, 1937), classroom management (Skinner, 
1969/1999a)), and at least one experiment con-
ducted with people on management of psychotic 
behavior (Skinner et al., 1954). In his 1956/1999 
article, “What Is Psychotic Behavior,” Skinner 
noted that atypical behavior (i.e., psychotic 
behavior) “is simply a part and parcel of human 
behavior” (p. 289). Therefore, the same variables 

theoretically and experimentally identified to 
occasion and control other behavior apply to 
behavior categorized as atypical; that is, atypical 
behavior can be considered as part of the subject 
matter of the natural science of behavior and 
labels such as typical and atypical are unneces-
sary within the experimental analysis of 
behavior.

Furthermore, Skinner’s conceptualization of 
anxiety and his framework for the interpretation 
of verbal behavior are two examples of how his 
work greatly impacted current practice. In their 
article titled “Some Quantitative Properties of 
Anxiety” (1941/1999), Estes and Skinner noted 
that anxiety “has at least two defining character-
istics: (1) it is an emotional state, somewhat 
resembling fear, and (2) the disturbing stimulus 
which is principally responsible does not precede 
or accompany the state but is “anticipated” in the 
future” (p. 484). Specifically, Estes and Skinner 
(1941/1999) studied conditioned suppression, an 
interaction of respondent and operant condition-
ing, using non-human participants (rats), and out-
comes of that research served as an animal model 
for the interpretation of anxiety. In their experi-
ment, Estes and Skinner repeatedly presented a 
shock following the presentation of a tone lasting 
three to five minutes. Although initial presenta-
tions of these stimuli did not result in any “distur-
bance” on behavior, after multiple tone–shock 
pairings the tone alone elicited an “anxiety” state 
that interrupted rats’ rate of responding in an 
operant arrangement in which lever pressing was 
followed by food. The study also reported extinc-
tion and spontaneous recovery of the emotional 
state.

Moreover, in 1957 Skinner published his text, 
Verbal Behavior, which represented a major 
divergence to the previous interpretations of 
language- based “representational or logical pro-
cesses” (Moore, 2011, p.  459). As previously 
mentioned, the conceptualization of verbal 
behavior as operant behavior made it possible to 
incorporate “language” as appropriate subject 
matter of the science of behavior. However, it is 
worth pointing out that Skinner’s Verbal Behavior 
book is more “interpretation rather than experi-
mental research” (Michael, 1984, p. 369) and that 

C. Cividini-Motta et al.



9

it likely did not play an important role in the cre-
ation of applied behavior analysis (Morris et al., 
2005). Nevertheless, the book greatly impacted 
research and interventions for communication 
delays. For instance, Shillingsburg et al. (2021) 
described an intervention model for individuals 
with autism, developed based on Skinner’s con-
ceptualization of verbal behavior, which entails 
the use of various components (e.g., prioritiza-
tion of mand training), many of which have 
empirical evidence. According to the authors, dif-
ferent terms have been used to refer to this model 
(e.g., applied verbal behavior, verbal behavior 
approach, verbal behavior intervention), and this 
model is widely used in applied settings.

Finally, Skinner’s work with 15 individuals 
described as “catatonic psychotic patients” 
appears to be his only experimental study with 
humans (Skinner et al., 1954). During this study, 
which was a collaboration with Harry C. Solomon 
and Ogden R.  Lindsey, for one hour daily, the 
patients were left alone in a room where they 
could operate the plunger of an apparatus resem-
bling a vending machine; their responses resulted 
in access to candies, cigarettes, or pictures under 
a 1-min variable interval (VI) or a fixed ratio 
(FR) schedule of reinforcement. Skinner noted 
that the rate of response attained with the psy-
chotic patients resembled those obtained in the 
laboratory with non-human animals; addition-
ally, Skinner proposed that data obtained using 
these experimental arrangements could serve as 
baseline when evaluating other variables (e.g., 
drugs, the effects of discriminative stimulus, 
stimulus delta) and that these experiments could 
potentially be adapted to target socially signifi-
cant responses. This work, which is translational 
(i.e., demonstrating the generality of reinforcers 
and the impact of schedules of reinforcement on 
human behavior) but also potentially applied 
(i.e., increased physical movement of catatonic 
patients), likely paved the way to the scientific 
analysis of problem behavior and its consequent 
prediction and control.

It is also worth noting that Skinner’s work 
encompassed most of the seven dimensions of 
applied behavior analysis described by Baer et al. 
(1968). According to Morris et  al. (2005), 

Skinner’s methodological approach based on an 
“empirical epistemology” specifically addressed 
the behavioral, analytical, and technological 
dimensions because his approach implied reli-
able descriptions and measurements of behavior, 
accurate demonstration of functional relations 
between behavior and environment through reli-
able experimental control, and comprehensive 
descriptions of procedures, preparations, and 
materials. Furthermore, Morris et  al. indicated 
that Skinner’s “scientific content” referred to the 
basic principles of the science of behavior and 
therefore addressed the conceptually systematic 
dimension of applied behavior analysis. 
Moreover, the applied and effective dimensions 
are included in Skinner’s Walden II book (1948), 
when Skinner discussed surveying community 
members on the effectiveness of and their satis-
faction with the community practices (Morris 
et  al., 2005). Finally, the generality dimension 
was not explicitly addressed in Skinner’s work, 
but it was implicit in the development of teaching 
technologies (Morris et al., 2005).

Finally, as an active member of the scientific 
community, he also coexisted with those research-
ers considered pioneers and founders of applied 
behavior analysis. This coexistence lasted for at 
least three decades, from the emergency of 
applied behavior analysis in 1959 (Cooper et al., 
2020) to Skinner’s death in 1990. A long journey 
has taken the science of behavior analysis from 
the basic research lab to developing solutions for 
socially significant behavioral issues. In each 
step of this journey, Skinner’s contributions can 
be identified.

 Early Applied Studies

Research in applied behavior analysis set a foun-
dation for how to apply the principles of behavior 
to problems of social significance. In 1968, the 
Journal of Applied Behavior Analysis (JABA) 
was founded and Baer et al.’s article titled “Some 
Current Dimensions of Applied Behavior 
Analysis” was published. In this seminal article, 
Baer and colleagues outlined what they envi-
sioned for this applied subfield of behavior analy-
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sis and emphasized how it differed from its basic 
research counterpart. Specifically, basic research 
focused and still focuses on any behavior and any 
variables that may influence it. Applied research 
differs because it focuses on variables that are 
effective at improving a socially significant 
behavior. They advocated for the focus of the 
field and any studies included in JABA to be 
applied (i.e., behavior must be socially signifi-
cant/important to humanity), behavioral (i.e., 
behavior must be observable and measurable to 
quantify change and progress), analytic (i.e., 
changes to intervention are data-based deci-
sions), technological (i.e., interventions must be 
written clearly enough for another practitioner to 
replicate), conceptually systematic (i.e., interven-
tions delivered to consumers are evidenced-based 
from the ABA literature), effective (i.e., interven-
tions must produce meaningful change), and to 
include generality (i.e., behavior change should 
occur outside of intervention components, 
including across people and environments) (i.e., 
the seven dimensions of applied behavior 
analysis).

However, applied studies published prior to 
Baer et al. (1968) also helped inform the creation 
of the field both in general and in JABA. For 
example, according to Morris et al. (2013), pos-
sibly the earliest applied publication was the 
“Operant Conditioning of a Vegetative Human 
Organism,” which demonstrated the effects of 
reinforcement on the arm movement of an 
18-year-old male in a vegetative state (Fuller, 
1949). In this study, the subject was deprived of 
food and warmth and sugar milk was delivered 
via syringe contingent on vertical arm and, later, 
head movements. The increase in movements 
was replicated across several sessions and pro-
vides the first demonstration of research concep-
tualizing the target behavior of a human as 
“operant” (Morris et al., 2013). Ultimately, how-
ever, this study was more translational in nature 
(Morris et al., 2013), as the behavior of focus was 
not socially significant. Subsequent studies 
would better meet the standards outlined in Baer 
et al.’s seminal article.

Interestingly, one of the first truly applied 
studies was published in the Journal of 

Experimental Analysis of Behavior (JEAB). In 
the article “The Psychiatric Nurse as a Behavioral 
Engineer,” Ayllon and Michael (1959) describe 
how nurses working in a psychiatric institution 
implemented extinction and reinforcement pro-
cedures to decrease problematic behavior (e.g., 
psychotic talk) and increase appropriate behavior 
(e.g., independent feeding). This study is the first 
empirical demonstration of the principles of 
behavior being applied to solve socially signifi-
cant problems and laid a foundation for what 
would later be called “applied behavior analysis” 
(ABA) (Sundberg & Schlinger, 2021).

A few years after “The Psychiatric Nurse as a 
Behavioral Engineer” was published, Ferster and 
DeMeyer (1961) published one of the first arti-
cles to include children with autism, referred by 
the authors as “autistic children.” The authors 
taught two children with autism and two neuro-
typical children, referred to as “control subjects,” 
to press a key in exchange for preferred edible 
and tangible stimuli, and later tokens that could 
be exchanged for those same stimuli. Results 
indicated the procedures were effective at increas-
ing key presses and responding sustained across 
sessions. Although the target behavior of this 
study was not socially significant, this study 
demonstrated the effects of different schedules of 
reinforcement, emphasized the importance of 
reliability of data recording, and demonstrated 
the effectiveness of behavior-analytic procedures 
with children with autism. Ferster and DeMeyer’s 
(1961) study was followed by research that 
showed ABA was a credible assessment and 
treatment technology for children with develop-
mental disabilities by demonstrating how the 
principle of behavior could be used to produce 
changes in socially significant behavior.

One such example is Wolf et al.’s (1963) arti-
cle, “Application of Operant Conditioning 
Procedures to the Behaviour Problems of an 
Autistic Child.” Dicky, a three-and-a-half-year- -
old child diagnosed with autism, was admitted to 
a children’s mental hospital because of tantrums 
involving self-injurious behavior (SIB), sleep 
problems, eating problems, refusal to wear 
glasses, and delayed social and verbal reper-
toires. The authors described manipulating ante-
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cedents (e.g., food deprivation) and consequences 
(e.g., food delivery) for the target behaviors in a 
similar manner as done in procedures previously 
used in basic research (e.g., shaping, positive 
reinforcement, and extinction). Using these pro-
cedures, the authors were able to successfully 
decrease tantrums and bedtime problems and 
increase Dicky’s verbal and social skills and the 
amount of time he wore his glasses. Furthermore, 
treatment effects persisted and generalized to the 
home setting, and additional skills were taught in 
Dicky’s preschool setting (Wolf et  al., 1967). 
Moreover, Wolf et al. (1967) reported that after 
3  years of the intensive behavior modification 
procedures, Dicky had gone from “hopeless” to 
attending public school. These two studies dem-
onstrated the effectiveness of early applied 
research aimed at decreasing problem behavior 
and increasing appropriate behavior in individu-
als with developmental disabilities, and promoted 
further research in this area.

Other noteworthy articles that have had sub-
stantial influence on the field of behavior analy-
sis, specifically relating to assessment and 
treatment of problem behavior, include Carr 
(1977) and Iwata et al. (1982/1994). Carr (1977) 
consisted of a review on hypotheses of operant 
variables that influence self-injurious behavior, 
including social positive, social negative, sensory 
stimulation, aberrant physiological processes, 
and attempts to establish “ego boundaries” or 
“guilt.” Although not an empirical study, the 
review offers insight into possible functions of 
problem behavior, some that were later assessed 
in what is considered to be the gold standard for 
assessment of problem behavior (Schlinger & 
Normand, 2013). Iwata et al.’s (1982/1994) study, 
“Toward a Functional Analysis of Self-Injury,” 
outlined methodology for assessment of problem 
behavior (Schlinger & Normand, 2013). This ini-
tial/original functional analysis methodology 
included three tests and one control condition 
that were rapidly alternated in a multielement 
experimental design. Test conditions were 
designed to determine if specific environmental 
conditions evoked problem behavior and included 
the social disapproval, academic demand, and 
alone conditions. Specifically, test conditions 

were designed to identify the contingencies con-
trolling self-injurious behavior (SIB). The test 
conditions were compared to a control condition, 
instructed play, that was arranged to decrease the 
likelihood of SIB. The development of these con-
ditions was intended to determine if SIB was 
maintained by positive reinforcement (contingent 
attention), negative reinforcement (escape or 
avoidance of demands), or automatic reinforce-
ment (e.g., sensory stimulation). A function of 
SIB was identified for six of the nine subjects, 
and the authors noted that while the focus of the 
study was on assessment of problem behavior, all 
subjects received intervention services with sub-
sequent treatment analyses. Furthermore, they 
reported the preliminary intervention results 
were “encouraging” for subjects whose func-
tional analysis produced differentiated respond-
ing. This functional assessment and variations of 
it are readily used and studied today to identify 
the function of problem behavior and subse-
quently develop effective function-based 
interventions.

 Clinical Applications of ABA

As previously indicated, ABA is known as a 
treatment for persons with autism and behavioral 
treatments have been shown to be more effective 
than other interventions. However, ABA has 
also been shown to be effective with other popu-
lations. Next, we provide a brief overview of 
autism, commonly used treatment models and 
focused practices, and examples of studies using 
behavioral interventions to improve socially rel-
evant behaviors of persons that do not have 
autism.

 Etiology and History of Autism

According to the Centers for Disease Control and 
Prevention (CDC, 2021), approximately 1 in 54 
children has autism spectrum disorder (ASD), a 
drastic increase since 2000 when it was estimated 
that the prevalence was 1  in 150 children. ASD 
impacts children independent of their race, eth-
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nicity, and socioeconomic status; however, 
autism is much more common in boys than girls. 
Furthermore, approximately 33% of individuals 
with autism have an intellectual disability (CDC, 
2021) and many have other comorbidities such as 
attention deficit hyperactivity disorder (ADHD) 
and epilepsy (Mannion & Leader, 2013).

Leo Kanner, a child psychiatrist from Ukraine, 
is often credited to be the first person to use the 
term “autism” in reference to what is currently 
known as autism spectrum disorder. In his semi-
nal paper, “Autistic Disturbances of Affective 
Contact” (1943), Kanner described 11 children 
who, although different in some ways, had sev-
eral behavioral characteristics in common, 
including “inability to relate themselves” to the 
environment around them, early onset of “autistic 
aloneness,” “delayed echolalia,” and “excellent 
rote memory.” Prior to this work, the term 
“autism” was used by Eugen Bleuler in reference 
to the social withdrawal displayed by persons 
with schizophrenia (Barahona-Corrêa & Filipe, 
2016). Of the cases described by Kanner, the first 
and likely the most well known of them is Donald 
Tripplett, who was evaluated in 1938 at the age of 
5  years. However, it is important to note that 
around the same time Hans Asperger, an Austrian 
physician, described another group of individuals 
as “autistic people.” His work, which was mostly 
unknown until its translation to English in 1991, 
led to the previously used diagnostic criteria of 
Asperger’s disorder (Barahona-Corrêa & Filipe, 
2016).

Despite Kanner’s publication in 1943, autism 
was not included in the Diagnostic and Statistical 
Manual (DSM) until its third edition was pub-
lished in 1980 and throughout the years, the name 
and diagnostic criteria for autism have evolved 
(Rosen et  al., 2021). In the DSM-III the terms 
“infantile autism” and “residual infantile autism” 
were employed and autism was included in the 
class of Pervasive Developmental Disorders 
(PDDs), but the name was changed to “autistic 
disorder” in the 1987 revision of the DSM (DSM- 
III- R). Then, when the DSM-IV was published, 
autistic disorder and Asperger’s disorder were 
considered two distinguished disorders that over-
lapped in many aspects but differed from one 

another in regard to cognitive and language skills 
(see American Psychiatric Association, 1994). 
Currently, the term autism spectrum disorder 
(ASD) is employed, and refers to a neurodevel-
opmental disorder characterized by deficits in 
social, communication, and interaction, as well 
as the presence of restricted and repetitive behav-
iors and Asperger’s disorder is no longer a sepa-
rate diagnosis (APA, 2013). Given that the term 
autism is commonly used, from hereafter we use 
terms “autism” and “autism spectrum disorders” 
interchangeably. Although the exact cause of 
ASD is yet to be identified, it is believed that 
ASD may have multiple genetic and environmen-
tal causes and the child’s sex, family history of 
ASD or other disorders, pre-term birth, and age 
of parents have been recognized as risk factors 
for an ASD diagnosis (Mayo Clinic, n.d.; 
Healthline, 2021). More importantly, research 
has proven that ASD is not caused by vaccines 
such as the measles-mumps-rubella immuniza-
tion (MMR; Institute of Medicine (US) 
Immunization Safety Review Committee, 2004).

 Types of Treatments for Autism

A web search results in an array of interventions 
for autism; however, it is important to note that 
some interventions currently marketed as treat-
ments or cures for autism lack scientific evidence 
or have been shown to have no empirical support. 
Examples of interventions lacking scientific sup-
port include anti-fungal treatments, facilitated 
communication, intravenous gamma globulin, 
and sensory integration therapy (Association for 
Science in Autism Treatment (ASAT), n.d.). 
Additionally, chelation, which entails removing 
heavy metals from the body, has been found to 
cause harm to some individuals (Hofer et  al., 
2017). Although no medication can cure autism, 
some medications such as risperidone and aripip-
razole can treat symptoms of autism (National 
Institutes of Health (NIH), 2021a). Furthermore, 
in comparison studies, behavioral treatment has 
been shown to be more effective than other inter-
ventions (e.g., “eclectic” treatments; Eikeseth 
et  al., 2007; Howard et  al., 2005). Findings of 
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previous research have indicated early interven-
tion is beneficial for individuals with ASD (e.g., 
Landa, 2018; Lovaas, 1987; McEachin et  al., 
1993; Virués-Ortega, 2010) and that it may result 
in better outcomes due to the increased brain 
plasticity that is present during a child’s develop-
ment (Dawson, 2008). Early intervention entails 
providing intervention at or prior to the child 
entering preschool (NIH, 2021b).

 Behavioral Interventions for Autism

Behavioral interventions focus on the identifica-
tion of environmental variables responsible for 
the acquisition and maintenance of behavior, 
include frequent measurement of behavior to 
evaluate progress, and employ procedures that 
are based on principles of behavior analysis and 
supported by research (LeBlanc & Gillis, 2012). 
Behavioral intervention (i.e., applied behavior 
analysis or ABA) has been identified as well- 
established and efficacious for persons with 
autism (e.g., Eldevik et  al., 2009; Rogers & 
Vismara, 2008) and include two main classes of 
interventions, comprehensive treatment models 
(CTMs) (Odom et al., 2010a) and focused inter-
vention practices (Odom et  al., 2010b). 
Accordingly, comprehensive treatment models 
(CTMs) are structured treatment programs that 
are implemented for an extended period (e.g., 
25 hours a week for a year), include interventions 
targeting multiple domains (e.g., cognitive func-
tions, social skills, and adaptive behaviors), and 
include multiple treatment components to address 
core features of autism, whereas focused inter-
vention practices are designed to impact a single 
behavior or skills of an individual with autism 
(Odom et al., 2010b). Thus, CTMs include a vari-
ety of focused intervention practices. Examples 
of CTMs include the University of California, 
Los Angeles (UCLA) Young Autism Program 
(YAP), the Treatment and Education of Autistic 
and Communication Handicapped Children 
(TEACCH) program, the Denver/Early Start 
Denver model (ESDM) (Eikeseth, 2009; National 
Research Council, 2001), and Early Intensive 
Behavioral Intervention (EIBI); however, it is 
important to note that the TEACCH and ESDM 

treatment models do not emphasize the principles 
of behavior analysis. Discrete trial teaching 
(DTT), functional communication training 
(FCT), and differential reinforcement are exam-
ples of focused intervention practices (Odom 
et al., 2010b).

 Examples of Comprehensive Treatment 
Models (CTMs)

UCLA Young Autism Project
Directed by Ivar Lovaas, the YAP at the University 
of California, Los Angeles (UCLA) appears to be 
the first comprehensive treatment model for chil-
dren with autism. It is often referred to as the 
Lovaas model of ABA. Originally it provided 
intensive, 40  hours per week of one-to-one indi-
vidualized interventions to children with autism for 
a period of 2–3 years. At the start of intervention, 
therapy sessions occurred at the child’s home and 
were provided in a DTT format. In the second year, 
incidental teaching was added, the children had 
opportunities to play with neurotypical peers, and 
they entered general educational preschools. These 
activities enhanced the children’s social skills and 
facilitated adjustment to school. In the third and 
final year, the amount of therapy provided was 
decreased, allowing for greater inclusion into the 
classroom (see Lovaas, 1987; Smith et al., 2000). 
In addition to Lovaas (1987), numerous other 
researchers (e.g., Eikeseth et al., 2007; Sallows & 
Graupner, 2005; Smith et al., 2000) have evaluated 
the impact of intensive behavior therapy based on 
the Lovaas model and results indicated that many 
of the children receiving the therapy had substan-
tial gains in various areas, including improved 
intelligent quotient (IQ) scores, communication, 
and adaptive behavior (see review by Reichow & 
Wolery, 2009). According to Lovaas (1987), 47% 
of the children who received intensive therapy 
achieved “recovery” (i.e., IQ increased to normal 
range and completion of first grade or placement in 
a regular education setting without assistance).

The TEACCH Program
The Treatment and Education of Autistic and 
Communication Handicapped Children 
(TEACCH) program is a structured teaching pro-
gram (i.e., Structured Teaching) for individuals 
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with autism designed based on common deficits 
and strengths of persons with autism, referred to 
as the “Culture of Autism.” Examples of these 
characteristics include preference for visual 
information and routine, and impaired communi-
cation. As a result, Structured Teaching includes 
four essential mechanisms: arranging of the envi-
ronment so it can be understood by the individ-
ual; use of visual supports to foster weaker skills; 
facilitating learning by using individual’s special 
interests; and encouraging appropriate communi-
cation. The program is based at the University of 
North Carolina at Chapel Hill and it was started 
by Schopler in 1972 (see Marcus et  al., 2000; 
Mesibov & Shea, 2010).

The Denver Model/Early Start Denver 
Model
The Early Start Denver Model (ESDM) is based 
on the Denver Model that originated in the 1980s 
with psychologists Sally Rogers and Geraldine 
Dawson at the University of Colorado Health 
Sciences Center, a day treatment program. In 1998 
when the treatment unit closed, the intervention 
format was modified to be implemented in more 
natural settings such as the home and preschools, 
and it evolved into what is known today as the 
ESDM (National Research Council, 2001). The 
ESDM is designed for preschool-age children, 
1–4 years old, and focuses on enhancing pivotal 
skills such as cognition, communication, play, and 
social skills through play, joint activities, and posi-
tive relationships. It is a manualized intervention 
that encompasses pivotal response training (PRT), 
a naturalistic approach to fostering language and 
social skills, and takes into account neurotypical 
learning and development. It includes one-to-one 
and group-based instruction, emphasizes caregiver 
involvement, and employs a relationship-focused 
curriculum that is flexible and can be implemented 
in many settings (see Dawson et al., 2010; Mesibov 
& Shea, 2010; Rogers, 2013; Virués-Ortega et al., 
2010, 2013a, b).

Early Intensive Behavioral Intervention 
(EIBI)
It is a commonly used behavioral treatment for 
young children with autism, usually under the 

age of 5  years, based on the Lovaas’ UCLA 
Young Autism Project. It is characterized by 
20–40 hours of therapy per week that is individu-
alized, based on outcomes of functional skills 
assessments, and delivered for an extended 
period of time (e.g., two or more years) and ini-
tially in a one-to-one format using discrete trial 
teaching (DTT) and incidental teaching. It 
addresses main skills deficits and excesses dis-
played by persons with autism, which include 
deficits in social and communication skills, play, 
and imitation, and the presence of restricted or 
repetitive behaviors. Furthermore, it includes 
caregiver training and caregiver involvement (see 
Howard et al., 2005; Peters-Scheffer et al., 2012; 
Reichow et al., 2012).

 Examples of Focused Intervention 
Practices
During the recent years several comprehensive 
reviews of the literature have identified focused 
interventions meeting their specified criteria to 
qualify as an “established treatment” or as an 
evidence-based practice (e.g., Horner et al., 2005; 
Odom et  al., 2010b; Steinbrenner et  al., 2020). 
For instance, Steinbrenner et  al. reviewed 
research published between 2012 and 2017 and, 
in combination with findings from a previous 
review of the literature from 1990 to 2021, identi-
fied 28 focused interventions meeting qualifica-
tion as an evidence-based practice (i.e., at least 
two group design studies conducted by two or 
more different researchers or at least five single 
case design studies completed by at least three 
different investigators). Examples of these 
include DTT, functional communication training 
(FCT), and video modeling.

 Research Support for Behavioral 
Interventions

Findings of previous research have shown com-
prehensive behavioral treatment models and 
focused behavioral interventions are effective for 
persons with autism (e.g., Eldevik et  al., 2009; 
Steinbrenner et  al., 2020). However, numerous 
variables have been identified as predictors of 

C. Cividini-Motta et al.



15

treatment outcomes. For instance, Eldevik et al. 
(2010) determined that gains in IQ and adaptive 
skills were greater for those receiving high treat-
ment intensity (i.e., 36 or more hours per week). 
Similarly, Virués-Ortega et  al. (2013a, b) deter-
mined that treatment duration, in addition to 
intensity (i.e., total dosage), predicted treatment 
outcomes. Participants’ characteristics such as 
age of onset of EIBI and severity of autism have 
also been identified as predictors of outcome 
(e.g., Frazier et al., 2021). More specifically, ear-
lier onset of treatment and low severity of autism 
symptoms were associated with better language 
outcomes.

 ABA Outside of Autism and Other 
Developmental Disabilities

Although ABA is most commonly known as the 
scientific basis for behavioral treatment provided 
to persons with autism, interventions based on 
the principles of ABA have also been used to 
address socially significant behaviors of other 
populations. For instance, in the study by 
Hanratty et  al. (2016), teacher-implemented 
behavioral skills training (BST), in combination 
with in situ training and supplemental instruc-
tions, was successful in teaching preschool chil-
dren gun safety skills (i.e., do not touch the gun; 
leave the area; tell an adult) and Hayes and Van 
Camp (2015) increased physical activity of ele-
mentary students during recess using a treatment 
package that included self-monitoring, goal set-
ting, feedback, and reinforcement. Other exam-
ples include the use of prompts and removal of a 
trashcan to increase correct recycling by students, 
employees, and visitors of a university (Fritz 
et  al., 2017), and the use of guest-delivered 
tokens to increase zoo employees’ greetings of 
guests (Vergason & Gravina, 2020).

Given the expanding use of behavioral inter-
ventions with fields other than developmental 
disabilities, the Behavior Analyst Certification 
Board (BACB) (BACB, 2021a) published an 
executive summary describing the major subspe-
cialty areas in ABA. These include Behavioral 
Treatment of Autism and other Developmental 

Disorders, Organizational Behavior Management 
(OBM), Behavior Analysis in Brain Injury 
Rehabilitation, Behavioral Gerontology, Clinical 
Behavior Analysis, Behavior Analysis in 
Education, Behavior Sport Psychology, 
Prevention and Behavioral Intervention of Child 
Maltreatment, Behavioral Treatment of Substance 
Use Disorders, Behavior Analysis in 
Environmental Sustainability, Behavior Analysis 
in Health and Fitness, and Behavior Pediatrics. A 
fact sheet and video introduction for each of the 
subspecialty areas are available on the BACB 
website (BACB, n.d.-a).

 Evolution of the Science 
and Practice of Applied Behavior 
Analysis

Overall, behavior-analytic interventions have 
been shown to have a positive impact on the indi-
viduals receiving ABA therapy across skill areas 
(e.g., social, communication, behavior; see 
Section “Clinical Applications of ABA”). 
Additionally, ABA has been endorsed as an effec-
tive and evidence-based intervention by several 
scientific and professional entities (Myers & 
Jhonson, 2007; United States Surgeon General 
Satcher, 1999; American Psychological 
Association, 2017). However, ABA therapy has 
not gone without critique from professionals 
across other disciplines and the public. Some ini-
tial and on-going criticism presented by the neu-
rodiversity movement and autism rights activists 
stems from the controversial components of the 
work of Ivaar Lovaas and the YAP, as well as oth-
ers (e.g., Judge Rotenberg Center) (Leaf et  al., 
2021).

During the time of the YAP, circa 1960s–1970s, 
there was an increased likelihood that individuals 
with ASD would be institutionalized for their 
entire lives. The YAP and Lovaas “demonstrated 
an approach to improve the quality of life for 
individuals diagnosed with ASD. Children made 
tremendous progress in areas such as language, 
social behavior, and educational goals…institu-
tionalization was no longer the norm or outcome 
for autistics/individuals diagnosed with ASD” 
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(Leaf et  al., 2021); Concerns Over Ivar Lovaas 
and the UCLA.

Young Autism Project section). Criticisms of 
the YAP include its use of aversive procedures, 
such as shock and spanking, to treat “life- 
threatening” behavior, the comprehensive 
approach and intensity of recommended therapy 
hours (e.g., 40 hours per week), and that thera-
peutic programming was not individualized to 
each consumer’s educational needs. Other criti-
cisms of ABA from autism advocates within the 
neurodiversity movement include the use of cer-
tain behavior-analytic procedures (e.g., extinc-
tion, punishment), treatment of stereotypy, and 
the selection and implementation of non- 
therapeutic goals (Leaf et al., 2021).

However, the practice of behavior analysis 
was founded on and continues to emphasize com-
passion and a responsibility to humanity. More 
specifically, since its beginnings ABA has empha-
sized the importance of targeting only socially 
significant behavior (Baer et al., 1968). The prac-
tice of behavior analysis continues to focus on 
meaningful change, impacting a consumer’s 
quality of life with its interventions, emphasizing 
a consumer’s right to choose intervention 
(Bannerman et al., 1990), and incorporating dif-
ferent, replicable strategies to assess a consum-
er’s preference for these interventions to ensure 
the social validity of treatment components 
(Hanley, 2010). Furthermore, Foxx (1998, p. 14) 
describes behavior analysts who truly embody 
the practice of ABA as “behavioral artists.” He 
notes that “behavioral artists” exhibit qualities 
such as “likes people,” “has a sense of humor,” 
and is “self-actualized.” Callahan et  al. (2019) 
recommend “behavioral artistry” be incorporated 
into practitioner training and empirically evalu-
ated to determine if these qualities in a behavior 
analyst produce even more meaningful change in 
consumers. Additionally, the practice of ABA 
continues to evolve as exemplified by the recent 
calls for and research related to compassionate 
care practices and to the development of 
 successful relationships with its consumers. 
Taylor et  al. (2019) highlighted the increasing 
need (i.e., raising numbers of practitioners, uni-
versity training programs, and insurance man-

dates; see Section “Current State of the Practice 
of Applied Behavior Analysis”) to develop more 
systematic training programs focused on the 
development of compassionate repertoires in 
practicing behavior analysts. The authors hypoth-
esize establishing a positive, therapeutic relation-
ship with the caregivers of consumers based on 
empathy and compassionate care could be vital to 
the acceptability of treatment and client 
outcomes.

Several studies (e.g., Kelly et al., 2015; Lugo 
et al., 2017, 2019) focused on the importance of 
the therapist–consumer relationship and develop-
ing the skills needed in practice to build rapport 
within that dyad. These studies empirically inves-
tigated a commonly used technique in ABA ses-
sions referred to as “pairing” or “presession 
pairing.” Although variations exist, pairing 
involves approaching a learner and making eye 
contact while presenting a preferred and/or rein-
forcing item, consuming the item (i.e., interact-
ing with; ingesting it) with the learner, and 
describing the actions emitted with the item 
(Sundberg & Partington, 1998). Pairing can cre-
ate a positive therapeutic environment for the 
learner and instructor and is recommended across 
several clinical manuals (Barbera, 2007; 
Sundberg & Partington, 1998). Kelly et al. (2015) 
determined that conducting a 2–4 min presession 
pairing interval with the therapist and consumer 
produced a reduction in challenging behavior 
across all three participants. Kelly et  al. also 
noted there should be a natural transition to aca-
demic work (e.g., DTT) once a pairing interval 
has ceased and that interactions during pairing 
should be consumer-led (i.e., if a consumer 
requests to engage with a toy item in a certain 
way during pairing). In 2017, Lugo and col-
leagues extended Kelly et al.’s work by develop-
ing an operational definition of pairing that 
included the following procedural components: 
proximity, create, praise, reflect, imitate, describe, 
and initiate. These components were then taught 
to therapists with varying levels of experience 
using BST; results indicated that using this defi-
nition of pairing with BST increased both the 
accuracy of and frequency in which pairing was 
implemented with the consumer. Finally, Lugo 
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et al. (2019) then evaluated the consumer’s pref-
erence for pairing; results indicated that the con-
sumers preferred pairing interactions with their 
therapists as compared to having free access to 
the same preferred toy items.

The practice of ABA continues to have critics, 
including those who have described ABA using 
terms such as “abuse” (Lynch, 2019) and state 
that ABA treatment can lead to undesirable out-
comes (e.g., overgeneralized compliance, loss of 
individuality; Sequenzia, 2016) and symptoms of 
post-traumatic stress disorder (PTSD; 
Kupferstein, 2018). However, as discussed by 
Leaf and his co-authors (i.e., board-certified 
behavior analysts, licensed psychologists, par-
ents, and autistics/individuals diagnosed with 
ASD; 2021), all of these criticisms do not have 
empirical support. For instance, the authors noted 
that shock therapy is almost nonexistent in 
present- day practice. Additionally, the authors 
provide data to refute many of the criticisms pre-
sented by neurodiversity and autism rights activ-
ists, as well as indicating areas in which ABA can 
still continue to evolve its practices to more 
robustly address these concerns. That is, some 
critics accuse extinction-based procedures to be 
“traumatic” for the consumer; however, Leaf 
et  al. describe literature in which extinction- 
based procedures produced positive outcomes. 
They also recommended that behavior analysts 
evaluate the possibility that extinction-based pro-
cedures may result in trauma, as well as the actual 
consumer’s preference for the procedures. Taken 
together, the data presented by these authors 
highlight the evolution of ABA therapy and how 
behavior analysts have continued and should 
continue to improve their technology and prac-
tice to meet the needs of all stakeholders.

In October 2021, the Autism Science 
Foundation (ASF), which consists of physicians, 
practitioners, researchers, and advocates, pub-
lished a “Statement on Use of Applied Behavior 
Analysis (ABA) for Autism” in which the organi-
zation addresses “four main points regarding 
 utility of ABA principles in autism intervention” 
(Autism Science Foundation, 2021). ASF’s state-
ment highlights the breadth of individualized 
techniques within the umbrella of behavior- 

analytic strategies, the continued evolution of 
quality ABA practices, the robust literature base 
spanning over 40 years confirming the efficacy of 
ABA, and the goal of behavior-analytic services 
being to increase the overall quality of life to the 
consumers and families. Just as behavior analysis 
has continuously evolved over the past 40 years, 
the field will continue to evolve in the next 
40 years while maintaining Baer et  al.’s (1968) 
focus on socially significant behavior change and 
the dimensions of ABA. This sentiment is 
reflected in more recent areas of publication in 
behavior analysis including in compassionate 
and family-centered care, trauma-assumed or 
trauma-informed care (Rajaraman et  al., 2021), 
ethics in applied practice (LeBlanc et al., 2020), 
and cultural humility (Wright, 2019).

 Current State of the Practice 
of Applied Behavior Analysis

From the seminal work of Baer et al. (1968), the 
field of applied behavior analysis has continued 
to evolve to meet the needs of its growing con-
sumer base. To ensure protection of these con-
sumers and the quality of services being provided 
to them, initiatives were developed and imple-
mented such as a process for professional certifi-
cation, ethical codes, and behavior-analytic 
practice guidelines. Since 1968, behavior ana-
lysts have established professional state organi-
zations, advocated for insurance mandates across 
all 50 states, and developed quality assurance 
indicators and outcome measures for 
stakeholders.

 Professional Certification 
and Licensing for Behavior Analysts

As the science and practice of behavior analysis 
continued to be disseminated during the 1970s 
and 1980s, there became an increasing need for a 
nationwide, professional certification entity. The 
early attempts to standardize training and testing 
requirements for behavior analysts, including the 
Minnesota Certification Program and Florida’s 
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Certified Behavior Analyst distinction, estab-
lished the framework necessary for what evolved 
into the Behavior Analyst Certification Board 
(BACB; Kelly et al., 2019). The BACB, founded 
as a non-profit corporation in 1998, has the mis-
sion “to protect consumers of behavior analysis 
services worldwide by systematically establish-
ing, promoting, and disseminating professional 
standards” (BACB, n.d.-b).

Over the past two decades, the BACB has pur-
sued the establishment and continued evolution 
of high-quality professional practice standards 
for the field of behavior analysis. Under current 
BACB standards, the following are available lev-
els of certifications: Registered Behavior 
Technician (RBT), Board Certified Assistant 
Behavior Analyst (BCaBA), Board Certified 
Behavior Analyst (BCBA), and doctorate-level 
Board Certified Behavior Analyst (BCBA-D) 
(BACB, n.d.-c). Each of these certifications 
requires academic coursework (e.g., master’s 
degree for BCBA; 40-hour approved course for 
RBT), initial and on-going supervised fieldwork 
hours standards (e.g., 2000 fieldwork hours for 
BCBA), and an examination. RBTs and BCaBAs 
are required to receive on-going, monthly clinical 
oversight from BCBAs, while all different levels 
of certification also require annual (i.e., RBT) or 
biannual (i.e., BCaBA, BCBA, BCBA-D) 
renewal standards. According to certificant data 
from the BACB in October 2021, the following 
were individuals with each level of certification: 
BCBA 50,749; BCaBA 5364; RBT 109,088 
(BACB, 2021b). To fulfill its global mission, the 
BACB provided oversight to individuals pursu-
ing and maintaining professional certification 
within the United States and numerous other 
countries. After extensive consideration and anal-
ysis of several variables (BACB, 2019), as of 
January 1, 2023, the BACB will only accept 
applications for certification in the United States 
and Canada (i.e., certifications earned prior to 
that date will be honored for on-going renewal 
into the future).

Two examples of other certification organiza-
tions for behavior analysts are the Qualified 
Applied Behavior Analysis Credentialing Board 

(QABA) (QABA, n.d.-a) and the International 
Behavior Analysis Organization (IBAO) (IBAO, 
n.d.-a). Their certification standards include dis-
tinguishing coursework and supervised practice 
requirements, a certification examination, on- 
going professional and/or clinical oversight, and 
continuing education certification renewal pro-
cesses. Both organizations have multiple levels 
of certifications, including certifications for those 
who deliver direct, behavior-analytic services to 
consumers, and those who are responsible for the 
case and supervision of the therapists. For exam-
ple, QABA provides an Applied Behavior 
Analysis Technician (ABAT) certification for 
individuals who deliver direct, behavior-analytic 
services to consumers (QABA, n.d.-b). An ABAT 
can then be supervised by a Qualified Autism 
Service Practitioner-Supervisor (QASP-S) 
(QABA, n.d.-c), which requires a minimum of a 
bachelor’s degree from an accredited university 
and approved coursework, or a master’s level 
Qualified Behavior Analyst (QBA) (QABA, n.d.-
d). Similarly, IBAO includes an International 
Behavior Therapist (IBT), which requires a 
40-hour training, 300 hours of supervised prac-
tice, and other supervision-related tasks and 
activities (IBAO, n.d.-b). IBTs typically imple-
ment the behavior-analytic interventions, which 
are overseen by International Behavior Analysts 
(IBA) (IBAO, n.d.-c).

In addition to professional certification, sev-
eral states have established licensure mandates 
for applied behavior analysts; that is, in these 
states only individuals with a license from that 
state can both engage in activities related to (i.e., 
“practice”) and refer to themselves as applied 
behavior analysts (i.e., “title”) (Green & Johnston, 
2009). These states have a state board that regu-
lates the on-going practice of behavior analysis, 
including the cadence of a renewal for the pro-
vider’s license (e.g., annual, biannual, etc.). One 
of the primary reasons for state licensure is added 
protection of consumers who are receiving ABA 
services (Dorsey et al., 2009). For instance, the 
state licensing board monitors and investigates 
any complaints of unethical practices (Dorsey 
et al., 2009). The first two states to require licen-

C. Cividini-Motta et al.



19

sure for behavior analysts were Nevada and 
Oklahoma in 2019. Currently, in the United 
States 33 states require professional licensure 
(BACB, n.d.-d).

 Professional Ethics and Treatment 
Guidelines

Behavior analysts are required to “do no harm” 
and ensure that all consumers are receiving treat-
ment with human dignity and respect at the fore-
front of all decision-making. The history of 
behavior modification or practicing behavioral 
science is unfortunately similar to other medical 
practices, particularly those serving the most vul-
nerable populations, in that consumers have 
experienced mistreatment and/or have their rights 
violated. For instance, the egregious and inexcus-
able case of the Sunland Training Center in 
Miami during the 1970s involved rampant mis-
use of aversive behavior modification strategies 
leading to severe abuse and neglect of a multitude 
of residents with developmental disabilities. It 
propelled the immediate need to establish organi-
zational and state-wide peer review committees, 
which led to a future ethical practice code along-
side the professional governing body. The result-
ing Blue Ribbon Panel and investigating 
committee determined the necessary layers of 
administrative oversight, training, and monitor-
ing of individual consumer progress to then 
ensure the highest quality of compassionate care 
and prevent consumers from any mistreatment 
(Bailey & Burch, 2016).

The work of the Blue Ribbon Panel and subse-
quent local and legislative quality assurance ini-
tiatives would provide the foundation for the 
BACB to later establish the Professional and 
Ethical Compliance Code for Behavior Analysts 
in January 2016 (BACB, n.d.-e). As of January 
2022, the BACB instituted a revised version 
renamed the Ethics Code for Behavior Analysts 
(BACB, n.d.-f). The Ethics Code includes a range 
of ethical standards across the practice of behav-
ior analysis including: professional integrity and 
practicing and maintaining scientific and clinical 

competence, cultural responsiveness and diver-
sity, assessment and on-going treatment of cli-
ents, client rights, on-going dissemination of the 
science and practice of behavior analysis, etc. 
Along with the Ethics Code, the BACB Ethics 
Department enforces compliance to the code, 
monitors and investigates any professional certi-
fication complaints from stakeholders, and issues 
any disciplinary sanctions or completing revok-
ing certifications as warranted as a result of being 
in noncompliance with the code (BACB, n.d.-g). 
Other credentialing organizations also require 
their certificants to practice according to a set of 
professional and ethical guidelines (i.e., QABA 
Ethical Code of Conduct; IBAO Ethical 
Guidelines, The Ethical Problem Solving Model 
& The Addendum of Examples and Interpretations) 
(QABA, n.d.-e; IBAO, n.d.-d).

Numerous stakeholders across the United 
States have simultaneously and tirelessly advo-
cated for mandated insurance coverage for 
behavior-analytic services for individuals diag-
nosed with autism. The milestone of all 50 states 
requiring this mandate was achieved in 2019, 
with Tennessee being the final state (i.e., Indiana 
being the first state in 2001) (Autism Speaks, 
2019; Kelly et al., 2019). To meet the continued 
and growing need for standards for high-quality 
care and delivery of services across both insur-
ance funders and behavior-analytic providers, in 
2012 the BACB published the Applied Behavior 
Analysis Treatment of Autism Spectrum 
Disorder: Practice Guidelines for Healthcare 
Funders and Managers. These ASD Practice 
Guidelines outline components of service deliv-
ery including best practice guidance for recom-
mending medically necessary levels of treatment 
(i.e., focused vs. comprehensive treatment mod-
els), appropriate ratios of direct care to clinical 
oversight (i.e., RBT services vs. BCBA guid-
ance and treatment modification), and effective 
structuring of case management across certifica-
tion levels (i.e., a caseload with BCaBA support 
vs. without BCaBA support). In March 2020, 
the ASD Practice Guidelines were then trans-
ferred from the BACB to the Council of Autism 
Service Providers (CASP) (BACB, 2020).
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 Pursuit of Continued Quality 
Assurance

As the total number of BACB certificants expo-
nentially increases annually and the demand for 
services increases due to insurance mandates 
throughout the United States and the increase in 
incidence of autism (CDC, 2021), the need for 
continued quality assurance measures grows 
along with the practice of behavior analysis. 
Examples of organizations formed recently to 
promote quality assurance include CASP, the 
Behavioral Health Center of Excellence 
(BHCOE), and the International Consortium for 
Health Outcomes Management (ICHOM). In 
December 2015, CASP formed as an organiza-
tion to serve the interests of service providers, 
consumers, and stakeholders “with the purpose to 
establish standards and define expected outcomes 
of quality and evidence-based treatment” (CASP, 
n.d.). CASP’s aforementioned ASD Practice 
Guidelines focus on these quality standards of 
care for organizations to create systems to utilize 
these recommendations. BHCOE was created in 
2015 and this organization provides accreditation 
to ABA agencies who demonstrate compliance 
with a variety of quality assurance metrics, 
including measuring and monitoring consumer 
outcome data, specified in their “Accreditation 
Standards” (BHCOE, 2021). These “Accreditation 
Standards” define the expectations for an agency 
to demonstrate quality care across areas like 
patient intake, service delivery, clinical docu-
mentation, etc. Finally, with the practice of ABA 
likely transitioning to a more medical model of 
value-based care, other organizations like the 
ICHOM, which was founded in 2012, have pro-
vided a system to benchmark client outcomes or 
a “standard set” of clinical assessments to mea-
sure consumers’ success with services (i.e., 
ICHOM has currently published 39 standard 
sets) (ICHOM, n.d.-a). ICHOM’s “standard sets” 
span a wide variety of medical conditions and 
diagnoses, including lung cancer, addiction, and 
depression and anxiety. While ICHOM does not 
have a “standard set” for ABA services since they 
focus on general outcome measures, not a spe-
cific therapy, their “Autism Spectrum Disorder 

Standard Set” will provide ABA agencies a 
method of benchmarking progress for their cli-
ents and evaluating the quality of their care 
(ICHOM, n.d.-b). All of these joint initiatives by 
professional organizations focusing on outcome 
measures and monitoring the increases in quality 
of life of consumers will continue to drive the 
field of behavior analysis to increase expectations 
of excellence in clinical practice.
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 Introduction

As described in Chap. 1, the science of behavior 
analysis broadly and discipline of applied behav-
ior analysis (ABA) specifically have a rich his-

tory related to serving individuals with intellectual 
and developmental disabilities, including autism 
spectrum disorder (ASD; Ayllon & Michael, 
1959; Baer et al., 1968; Fuller, 1949). Treatments 
and interventions based on ABA have taught and 
equipped individuals with ASD with the skills 
necessary to have improved qualities of life and 
means of communication, as well as increased 
independence (McConachie et al., 2018). Unlike 
other theories of learning, teaching, and interven-
tion (e.g., cognitive learning theory, constructiv-
ism) that focus on unobservable events, ABA 
focuses on environment–behavior relations.

From a behavior-analytic perspective, learn-
ing occurs as a result of the consequences of 
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one’s actions. That is, the outcomes that result 
from a given behavior determine whether an indi-
vidual will repeat them (see Thorndike’s law of 
effect). The process through which consequences 
influence whether a behavior will or will not 
occur again in the future is operant conditioning. 
Operant conditioning is the underlying founda-
tion of learning. Throughout this chapter, we 
describe relevant basic concepts and principles 
related to the foundations of ABA and operant 
conditioning as they relate to learning and 
instruction within the context of ASD.

 Basic Concepts and Principles

In the following sections, we discuss basic con-
cepts and principles most relevant to clinical 
practice with individuals with ASD. When appli-
cable, we provide readers with both clinical and 
non-clinical examples.

 Reinforcement

Reinforcement is frequently considered the most 
essential component when changing behavior. As 
a principle, it plays a key role in most behavior 
change programs designed and implemented by 
intervention agents (e.g., behavior analysts or 
technicians, teachers). Broadly, reinforcement 
refers to some change in the environment that 
immediately follows a response thereby increasing 
the future frequency or likelihood of that response. 
A stimulus change (i.e., addition or removal) that 
follows a response and is used to increase the 
occurrence of a response is a reinforcer. Note that 
reinforcement refers to the overall process through 
which the future frequency of a behavior increases; 
whereas a reinforcer refers to the stimulus that 
actually increases the future frequency of a behav-
ior. If a stimulus is added to the environment (or 
increases in intensity) and increases the future fre-
quency of the response it follows, that is positive 
reinforcement. If a stimulus is removed from the 
environment (or decreases in intensity) and 
increases the future frequency of the response it 
follows, that is negative reinforcement.

 Positive Reinforcement
Positive reinforcement is the addition of a stimu-
lus immediately following a response that 
increases the future frequency of that response. 
Put another way, positive reinforcement is when 
something follows a behavior that increases the 
likelihood the behavior will occur again in the 
future. Consider an example in which an instruc-
tor is running small-group circle time on a Friday 
morning. The instructor presents a weekly calen-
dar and asks, “What day is it?” A student then 
answers, “Friday!” Afterward, the instructor 
says, “Yes, correct! It is Friday!” Assuming 
praise functions as a reinforcer, then on Fridays 
in the future when asked what day it is, that stu-
dent is more likely to answer, “Friday.” In another 
example, assume a child enjoys seeing her toy 
light up when she presses the toy’s button. In the 
future, she is likely to press the button more 
often. Similarly, a child who receives praise every 
time they do the dishes is likely to do the dishes 
more often. In these examples, a response occurs 
(i.e., answering, “Friday,” pressing a button, 
washing dishes) and a stimulus is presented that 
functions as a reinforcer (i.e., praise and fun 
lights). Thus, these are all examples of positive 
reinforcement.

 Negative Reinforcement
The future frequency of a response can also 
increase because that response has led to the 
removal of a noxious or unpleasant stimulus (or a 
reduction in the unpleasantness). This is called 
negative reinforcement. Negative reinforcement, 
said another way, is increasing the future fre-
quency of a response by the removal (or reduc-
tion) of an aversive stimulus. There are two types 
of contingencies under the broader umbrella of 
negative reinforcement: escape and avoidance.

Escape contingencies occur when a response 
results in the termination or removal of an aver-
sive stimulus that was already present in the envi-
ronment (e.g., Zangrillo et al., 2016). Note that an 
escape contingency would also refer to a situa-
tion in which a response results in the reduction 
in the aversiveness of a stimulus rather than its 
removal. For example, one’s alarm clock may go 
off in the morning causing a loud ringing sound 
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(an aversive stimulus). At this point, one would 
then likely hit the “snooze” button resulting in 
the termination of the ringing. Although this may 
only add 9  min of extra rest, the individual is 
likely to hit the “snooze” button in the future. 
This is an example of negative reinforcement.

An avoidance contingency describes a 
response being reinforced by its ability to enable 
the postponement or prevention of an aversive 
stimulus. A student eloping during a classroom 
circle time escapes the circle time that is ongo-
ing and thus, the elopement is being negatively 
reinforced. Now in terms of avoidance, a stu-
dent asks to go to the bathroom every day before 
circle time is meant to begin. The behavior of 
going to the bathroom is being reinforced, as it 
is allowing the student to avoid the upcoming 
circle time.

Negative reinforcement is often confused with 
punishment in nature. This is likely rooted in the 
history of the connotation of the terms positive 
and negative. It is important to remember that the 
term reinforcement always refers to the increase 
in the target response class. The descriptors posi-
tive and negative describe the type of stimulus 
change that is working as the consequence. We 
can associate the word addition with the descrip-
tor positive, in which a stimulus is added to the 
environment. Likewise, we can associate the 
term subtraction with the descriptor negative, in 
which a stimulus is being subtracted (or removed) 
from the environment.

 Unconditioned and Conditioned 
Reinforcers
When talking about stimulus changes that act as 
reinforcers, there are two types: unconditioned 
and conditioned. An unconditioned reinforcer 
refers to a stimulus change that can increase the 
future frequency of behavior without any prior 
pairing with another reinforcer. Examples of 
unconditioned reinforcers include food, water, 
and oxygen. Reinforcers that are unconditioned 
usually support the organism biologically. The 
effectiveness of these types of stimuli to function 
as unconditioned reinforcers is dependent on the 
organism’s current state. For example, food is 
only reinforcing for an individual when they are 

food deprived, meaning they have not had any-
thing to eat for a significant period of time.

Most behaviors that make up our daily lives 
are controlled by conditioned reinforcers. 
Conditioned reinforcers are stimulus changes 
that are established and function as reinforcers 
because of prior pairing with an unconditioned 
reinforcer or another conditioned reinforcer. 
Unlike unconditioned reinforcers, conditioned 
reinforcers are in no way related to the biological 
need of a species or organism. A conditioned 
reinforcer’s ability to modify and shape behavior 
is a result of an individual’s unique history of 
reinforcement (e.g., money). No two individuals 
will have the same history of reinforcement, and, 
thus, no two individuals will have the same set of 
conditioned reinforcers that function in the same 
manner. This is especially important to remember 
when working with individuals with ASD, as 
they can often have idiosyncratic reinforcer pref-
erences, and, again, no two individuals will have 
the same set of or preference for reinforcers.

 Punishment

Punishment describes when a response is fol-
lowed immediately by a stimulus change that 
results in a decrease in future occurrences of sim-
ilar responses. The terms positive and negative 
can also be used with punishment to describe the 
two types of stimulus changes, much like rein-
forcement. As is the case with reinforcement, the 
descriptors positive punishment and negative 
punishment only refer to whether the punishing 
consequence is being produced or withdrawn. 
Positive punishment decreases behavior through 
a response being immediately followed by the 
presentation of a punishing consequence, or aver-
sive stimulus. Positive punishment is at play 
when you receive a paper cut, as the painful stim-
ulation from the paper cut decreases the occur-
rence in the future of the behavior that came 
before the cut (e.g., filing papers quickly). In a 
clinical example, consider a child who begins 
jumping on a piece of furniture such as a couch. 
Here, a caregiver might provide a verbal repri-
mand, “No!” At this time, the individual ceases 
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jumping and is less likely to jump on that piece of 
furniture in the future.

Negative punishment occurs when a response 
immediately followed by the removal of a stimu-
lus decreases future occurrences of similar 
behaviors. For example, a child hits their sibling 
for yelling loudly for asking to borrow their tab-
let. Then, a caregiver immediately removes the 
tablet from the child who yelled. This removal of 
the tablet (stimulus) is acting as punishment for 
the child’s behavior of hitting the sibling. 
Behavior interventions that involve negative pun-
ishment are usually contingent on the loss of an 
available reinforcer. A stimulus change can be 
referred to as a punisher when it decreases behav-
ior when provided as a consequence following a 
response.

Like reinforcement, there are two types of 
punishers: unconditioned and conditioned. 
Examples of unconditioned punishers include 
painful stimulation, starvation, or extreme tem-
peratures. A stimulus change can function as an 
unconditioned punisher when, following a 
response, it works to decrease future occurrences 
of similar responses, with no prior learning. For 
example, painful stimulation is an unconditioned 
reinforcer that decreases the behavior of walking 
barefoot outside after stepping on a rock previ-
ously causing a cut. These, however, do not con-
trol as many behaviors as do conditioned 
punishers. Conditioned punishers function as 
punishers because of pairing with another estab-
lished unconditioned or conditioned punisher.

 Punishment in Practice
Response interruption and redirection and over-
correction are just a couple of examples of com-
mon interventions that use positive punishment 
contingencies. A behavior analyst may imple-
ment an intervention for a child’s throwing. 
Every time the child throws an item, they are 
instructed to practice picking the item up three 
times. This is an example of positive practice 
with overcorrection. Whereby the  future fre-
quency of the target behavior of throwing will 
hopefully decrease over  time as a result of the 
presentation of an aversive stimulus (i.e., picking 
the item up several times).

Behavior analysts utilize two main tactics 
involving negative punishment to alter behavior: 
time-out and response cost. Time-out (i.e., time- 
out from positive reinforcement) involves the 
immediate removal of access to a reinforcer or 
the loss of opportunity to gain access to reinforc-
ers. Time-out is only effective as a negative pun-
ishment tactic when it works to decrease the 
future occurrence of  the behavior. Procedurally, 
time-out involves removing the individual from a 
reinforcing environment, or simply denying 
access to reinforcers within their current 
environment.

Although effective punishment tactics can 
produce lasting reductions to problem behavior, 
punishment is limited in clinical settings. Lerman 
and Vorndran (2002) outline the conditions that 
should be met before using an intervention fea-
turing punishment over an intervention featuring 
reinforcement. Punishment is suitable when 
problem behavior must be reduced rapidly, inter-
ventions based in reinforcement have not worked 
previously, and/or a maintaining reinforcer can-
not be identified or ethically withheld. 
Additionally, these authors describe factors that 
can influence the effectiveness of punishment as 
a treatment: history of the behavior and rein-
forcement, reinforcement schedules, the proce-
dure of the punishment tactic, and alternative 
reinforcement sources that the child may have. It 
is important to note that punishment can also lead 
to undesirable side effects like emotional/aggres-
sive responses, escape/avoidance behaviors, or 
even overuse of punishment by caregivers. Like 
reinforcement, punishment is a vital principle of 
learning behavior, but it should be implemented 
carefully in clinical environments.

 Extinction

When an individual has encountered reinforce-
ment after demonstrating a behavior, it increases 
the likelihood of it occurring again in the future. 
However, when a behavior is no longer rein-
forced it decreases the frequency of that behavior 
happening in the future. The cessation of provid-
ing reinforcement for a behavior is called extinc-
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tion. Extinction occurs when reinforcement of a 
previously reinforced behavior is eliminated. It is 
important to note that extinction does not stop 
behavior from occurring. Rather, it changes the 
environment in a way that emitting the behavior 
no longer produces reinforcement.

Extinction is not simply “ignoring the behav-
ior,” although planned ignoring may be useful if 
dealing with an attention-maintained behavior. It 
is essential that the function of the problem 
behavior is taken into consideration when with-
holding reinforcement. If a child’s problem 
behavior is maintained by adult attention, 
“planned ignoring” may be an appropriate option 
for placing that attention-maintained behavior on 
extinction. In turn, the probability of that behav-
ior occurring in the future will be reduced over 
time. However, if the function of the child’s 
behavior is escape, ignoring the behavior would 
not be effective at reducing the behavior. Instead 
of planned ignoring, when a child flops on the 
floor to escape a demand, continuing to place the 
demand or tasks would make the problem behav-
ior ineffective in avoiding the task. Behaviors 
maintained by negative reinforcement are only 
placed on extinction when those behaviors do not 
result in the removal of the demand or task 
(Cooper et al., 2019).

When implementing an extinction procedure, 
there may be an immediate increase in the fre-
quency and/or magnitude of the problem behav-
ior, which is referred to as an extinction burst. 
Although extinction bursts may be challenging 
for technicians or parents to experience, they are 
typically short lived if the correct function is 
being targeted. Extinction bursts can be a sign 
that the correct reinforcer maintaining the prob-
lem was identified and increase the likelihood of 
success with extinction. Another factor to con-
sider when implementing extinction is the possi-
bility for spontaneous recovery. Spontaneous 
recovery occurs when the behavior that is placed 
on extinction occurs again, even though the 
behavior has not come into contact with rein-
forcement. If the extinction procedure maintains, 
the behavior will likely disappear.

Resistance to extinction can contribute to the 
success of the behavior reduction procedure. 

Schedules of reinforcement can impact how soon 
extinction is effective for individuals. If the 
behavior had been reinforced by an intermittent 
schedule of reinforcement or a particularly thin 
schedule of reinforcement, it may be more resis-
tant to the effects of extinction. This means that if 
the individual had fewer occurrences of rein-
forcement prior to the extinction procedure, it 
may take longer for the behavior to reduce 
(Cooper et al., 2019). Another factor to consider 
in the resistance to extinction is the history of 
reinforcement for that behavior. If an individual 
has had a long history of reinforcement for the 
problem behavior, it may be more resistant to 
extinction compared to a behavior with a shorter 
reinforcement history. A child whose tantrums 
had been reinforced over several years may take 
more time to see decreases in frequency com-
pared to a child whose behavior had only been 
reinforced for a few weeks.

Extinction should not be implemented in iso-
lation. A behavior should not be reduced without 
simultaneously teaching the individual an appro-
priate replacement behavior. For example, if an 
individual hits to get the teacher’s attention, a 
functional communication program in addition to 
extinction should provide the learner with an 
appropriate replacement behavior to gain atten-
tion while reducing the unwanted response. 
When considering what behavior to use as a 
replacement, the instructor should ensure the 
replacement behavior requires less response 
effort than the problem behavior. A high-effort 
response will decrease quickly when compared 
to one that requires little effort to obtain rein-
forcement. This is an important consideration to 
keep in mind when developing a treatment pack-
age for individuals with ASD.

One important element to the successful 
implementation of extinction is the intervention-
ist. When developing an individual’s extinction 
plan, it is important to take into consideration the 
various environments and contexts that the 
behavior occurs in as well as the skill of the indi-
viduals implementing the protocol. If there is 
miscommunication or inconsistency regarding 
what behaviors are on extinction, there is an 
increased possibility of inadvertently reinforcing 

2 Foundations of Applied Behavior Analysis



32

the problem behavior and increasing the chance 
of it becoming more resistant to extinction. It is 
also important to note that extinction should not 
be used on behaviors that may be dangerous to 
the individual or others. For example, severe self- 
injurious behaviors or aggression is not a fit for 
an extinction procedure, as not intervening could 
result in injury. In instances where extinction 
cannot be used safely, other procedures or inter-
ventions should be utilized.

 Chaining

A behavior chain (or simply chain) is a complex 
behavior consisting of many smaller component 
behaviors that occur together in a sequence 
(Miltenberger, 2008). The result of a chain pro-
duces a terminal consequence or outcome (e.g., 
clean hands from scrubbing in before surgery). 
Following the presence of an establishing opera-
tion (e.g., dirty hands) and discriminative stimu-
lus (e.g., sink and soap), the behavior chain 
begins. Each response within the behavior chain 
produces a stimulus change that serves as a con-
ditioned reinforcer for that response and func-
tions as a discriminative stimulus for the next 
response in the sequence or chain. The only 
exception to this relationship between responses 
is the first and final behavior in the chain. The 
terminal consequence in the behavior chain pro-
vides reinforcement that is effective in maintain-
ing the stimulus changes produced by the 
previous responses. Each behavior within the 
chain has a clear beginning and end and each 
response must be completed correctly.

Individuals often engage in behavior chains so 
quickly and fluently that the chain often appears 
as a simple, singular response. For example, the 
complex behavior of “putting on a shoe” consists 
of the component behaviors of (1) picking up the 
shoe, (2) sliding it over the correct foot, (3) grab-
bing the laces, (4) crossing the laces, (5) creating 
the knot (viz., “loop, swoop, and pull,” or “bunny 
ears” technique), and (6) completing the knot. At 
first glance, “putting on a shoe” might seem triv-
ial or simple. However, as readers can see, there 
are several smaller steps that go into “putting on 

a shoe”—this is an example of a behavior chain. 
Further note how each of those steps must be 
completed in the specific order for the shoe to be 
put on correctly.

When specific sequences of stimuli and 
responses are linked, they form a new response. 
Instructors use chaining to break down complex 
skills into smaller tasks while the learner responds 
with increased independence on each task over 
time. This instructional strategy can be used to 
add behaviors to repertoires that already exist or 
can allow for simpler tasks to be combined into 
more complex series of responses. Also, behavior 
analysts can use chaining techniques to adapt 
known tasks into more intricate repertoires.

Chaining procedures are most often used in 
teaching a more complex behavior within a task 
analysis. A task analysis is used to break more 
complex behaviors or tasks into smaller, 
more easily teachable steps. First, the instructor 
should identify the sequence of behaviors neces-
sary to complete the behavior. The client’s cur-
rent skill set and baseline performance should be 
taken into consideration, as well as the client’s 
age, and prior experience will help guide the 
development of the task analysis. An example of 
a task analysis for handwashing might include (1) 
turn on water, (2) place hands under water, (3) 
put soap on hands, (4) rub hands together for 
20  s, (5) place hands under water until soap is 
gone, (6) turn off water, (7) grab paper towel, (8) 
dry hands, and (9) throw paper towel away. 
Although this task analysis may work in some 
environments and with some clients, there may 
be steps that need adjustment based on the client 
or environment. Some bathrooms use hand tow-
els or air dryers, and some sinks are automatic 
and there is nothing to “turn on.” Also, the step, 
“put soap on hands” may need to be broken down 
further to include (1) place right hand under soap 
dispenser and (2) use left hand to push the soap 
button. When developing a task analysis, pin-
pointing the specific steps that need to be adjusted 
will help during the teaching process. In other 
words, task analyses can be flexible and may 
need to change based on an individual’s current 
environment and will not be ubiquitous across all 
settings.
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There are three primary chaining procedures 
that can be used to teach each step in the task 
analysis: forward chaining, backward chaining, 
and  total-task chaining. When using forward 
chaining, the first step in a task analysis is taught 
to the learner until they can conduct it indepen-
dently. Then each step following is taught in suc-
cession. Continuing from the handwashing 
example, in forward chaining the client is taught 
to turn the water on first and once they show inde-
pendence with that skill, they are taught to rinse 
their hands. Backward chaining is the opposite of 
forward chaining in which the instructor com-
pletes all the tasks in the chain except for the final 
behavior, which is where the teaching begins. 
Once the learner completes the final behavior 
independently, new steps are taught in descend-
ing order. When teaching handwashing using 
backward chaining, the instructor will conduct all 
steps of the handwashing procedure but teach 
them to independently throw their paper towel 
away (the final step in the chain). Once this step 
is mastered, the learner is taught to independently 
dry their hands before throwing the paper towel 
away. This process continues in descending order 
until all steps are completed independently. 
Total-task chaining, also termed total-task pre-
sentation, is a variation of forward chaining in 
which every step in the task analysis is performed 
by the learner. The instructor provides prompting 
for steps that are performed incorrectly, and mas-
tery is met once all steps can be completed inde-
pendently. In any case, choosing the correct 
chaining method is dependent on the learner and 
the skill being taught.

 Feedback

Behavior can be shaped over time with feedback. 
Feedback is specific information that an individ-
ual receives after completion of a behavior. 
Feedback guides behavior by providing learners 
with behavior-specific descriptions of their per-
formance or actions. This should not be confused 
with praise, which is a form of positive reinforce-
ment that results in an increased frequency of 
responding. Although feedback may increase 

future responding, corrective feedback can serve 
as a prompt or guide regarding how to respond 
differently. Said another way, feedback can func-
tion as either a reinforcer or punisher depending 
on the correctness of the behavior emitted and the 
form and function of the feedback. Broadly 
speaking, feedback includes mention of a specific 
behavior, the impact of that behavior, and the 
desired future behavior.

When a learner is taught a new skill or engages 
in a desired behavior, providing verbal feedback 
can be a form of reinforcement. For example, 
telling a student, “Good job, matching the dog!” 
provided the learner with positive reinforcement 
for their behavior of matching as well as behavior- 
specific guidance on how they should respond in 
the future when presented with this task. 
Feedback can also be a corrective method to 
change behavior by providing the learner with 
alternative actions that would assist in their per-
formance of the task or skill. This can result in a 
reduction of some aspect of the learner’s perfor-
mance as a function of punishment or instruction 
(Cooper et al., 2019).

Not all feedback is meaningful or effective at 
shaping future behavior. Hattie and Timperley 
(2007) outline the criteria for effective, meaning-
ful feedback to inform the learner of the goal, the 
progress being made toward the goal, and what 
activities need to be undertaken to make better 
progress. Meaningful feedback allows the learner 
to bridge the gap between their current behavior 
and where it is expected to be in the future. When 
the goal is clear, and there is an apparent high 
probability of success in the future, the learner is 
more likely to increase their performance and 
seek improvement (Daniels, 2016).

Feedback has also proven to be more effective 
when given immediately. Opitz et  al. (2011) 
found that feedback immediately provided fol-
lowing a response was more effective at increas-
ing performance, when compared to providing 
delayed feedback. Scheeler et  al. (2010) com-
pared immediate and delayed feedback provided 
via bug in the ear on a teacher’s ability to correct 
teaching strategies in vivo. Compared to delayed 
feedback, the teacher’s behavior improved sig-
nificantly faster and maintained over time during 
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the immediate feedback phase. Immediate cor-
rective feedback should also be used to increase 
the accuracy of student performance. When a stu-
dent answers or performs a task incorrectly, using 
immediate corrective feedback can help reduce 
the likelihood that the individual will engage in 
that same behavior.

 Shaping

When teaching complex behaviors, intervention-
ists may consider first starting by teaching behav-
iors in sections or smaller, more attainable goals 
through shaping. Shaping is defined as the “dif-
ferential reinforcement of successive approxima-
tions toward a terminal behavior” (Cooper et al., 
2019, p. 541). In this sense, differential reinforce-
ment refers to presenting a reinforcer only to 
behaviors that are a part of the same response 
class and share a specified quality (Cooper et al., 
2019) while other behaviors outside that response 
class are placed on extinction.

Shaping can be used for a wide variety of 
behaviors and situations. Hodges et  al. (2021) 
used shaping to help increase feeding in children 
with ASD by systematically increasing the vari-
ety of foods for individuals who demonstrated 
feeding rigidity. When using shaping via hierar-
chical exposure, all individuals involved with the 
study were successful at accepting and eating the 
target foods.

When implementing a shaping procedure, an 
analyst must first determine what slight change in 
responses is likely to progress toward the termi-
nal behavior. Those responses will then be dif-
ferentially reinforced and will increase the 
probability of the individual emitting the closer 
approximation in the future. For example, when a 
child is born, they are unable to move without 
assistance from a parent or caregiver. As the child 
ages, they begin to learn how to crawl, then stand, 
take one or two steps, until finally, they can walk. 
You can see shaping when parents praise the 
child for crawling, then praise when the child 
stands or takes its first step, and so on.

Shaping is often combined with other inter-
ventions or behavior change procedures (Cooper 

et al., 2019). Kahveci and Serin (2019) utilized 
shaping protocols along with non-aversive com-
munication teaching techniques to reshape vocal 
stereotypy in individuals with ASD. Combining 
these techniques, the therapist was able to shape 
the vocal stereotypy exhibited by participants 
into more functional vocalizations. Shaping can 
also be combined with chaining procedures when 
behaviors within the chain may be underdevel-
oped. For example, if an analyst is having diffi-
culties teaching a child a specific step of a task 
analysis, shaping can be used to teach various 
approximations of that step, working back up to 
the initial target behavior.

Although there are many positives to using a 
shaping procedure in the clinical setting, there 
are a few limitations that need to be addressed. 
First, shaping new behaviors can often take a 
long time and can require multiple approxima-
tions before the desired behavior is reached. 
Shaping also requires continued vigilance from 
the analyst to be able to detect even the smallest 
changes in performance from the child. If choos-
ing to implement a shaping procedure, the ana-
lyst and those working with the child must be 
constantly analyzing the child’s performance and 
noting any changes in the response topography of 
the behavior. Drifting from the procedures can 
inadvertently cause reinforcement of other, unde-
sired behaviors.

Pryor’s The Modern Principles of Shaping 
provide analysts with a set of guidelines to con-
sider when considering a shaping procedure. The 
first guideline is to be prepared. In order for shap-
ing to be effective, immediate reinforcement of 
every positive approximation is crucial. Having 
all materials prepped and ready will help the 
shaping process run more smoothly. Analysts 
also need to make sure that each step of the 
behavior is broken down to a level where success 
is ensured. Shaping is not linear; if one style or 
method of shaping is not giving the desired 
results, try a different way and make changes 
based on the data the interventionist is obtaining. 
Finally, the analyst should evaluate the nature of 
the behaviors being learned as well as if they 
have the staff and resources to provide consistent 
implementation. Some behaviors may benefit 
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from other forms of intervention such as prompt-
ing, modeling, or peer-tutoring. If the interven-
tionist is unable to monitor the behavior 
effectively, another procedure may be a better fit 
and more time effective.

 Graduated Guidance and Modeling

Teaching individuals a new skill requires some 
form of prompting from the instructor. Some 
common forms of prompting include most-to- 
least, least-to-most, and graduated guidance. 
These prompting methods are used to transfer 
stimulus control from contrived response prompts 
to naturally occurring stimuli. Most-to-least 
prompting involves the analyst physically guid-
ing the learner through the entire sequence of 
tasks then gradually reducing the amount of 
physical guidance provided as the learner per-
forms the skill. Least-to-most prompts allow the 
learner the opportunity to perform the skill with 
the least amount of prompting (e.g., gesture or 
verbal prompt) from the analyst that results in 
completion of the skill. Individual learner charac-
teristics should be taken into consideration before 
making a decision which prompting hierarchy to 
use.

Modeling is a strategy that allows for a learner 
to acquire new skills through imitating the actions 
or sequences performed by others (Cooper et al., 
2019). When using modeling as a teaching strat-
egy, the instructor will demonstrate exactly what 
skills the learner is expected to perform. However, 
before this strategy can be effective, the learner 
must be able to imitate others and attend to the 
model. When a live model is not appropriate 
(e.g., model of how to get dressed), video model-
ing provides a viable alternative. This variation of 
traditional modeling involves learners watching a 
recorded video of a skill rather than a live model 
(Bellini & Akullian, 2007). Akmanoglu et  al. 
(2014) found video modeling to be an effective 
method in teaching individuals with ASD com-
munication and social skills. In this study, indi-
viduals were taught role playing skills related to 
various activities by watching video models of 
appropriate interactions between peers.

Combining modeling with verbal or written 
instruction has shown to enhance or improve an 
individual’s ability to perform a skill. Bovi et al. 
(2016) used video modeling combined with 
voice over instructions to teach staff at a public 
school to implement a preference assessment. 
Although combining modeling with verbal 
prompting can be effective, providing learners 
with multiple opportunities to respond as well 
as providing feedback regarding their perfor-
mance will increase the effectiveness of the 
training. Through skill practice, the instructor 
can more accurately see the progress and deter-
mine if changes or additional prompting need to 
be incorporated.

A teaching technique in behavior analysis that 
incorporates both physical prompting and model-
ing is graduate guidance. Graduated guidance is 
often utilized for skills within a behavior chain 
(Neitzel & Wolery, 2009) by providing the neces-
sary level of prompting to ensure success then 
quickly fading the prompt until the individual 
completes the skill independently. For example, 
the instructor started with hand over hand physi-
cal guidance to prompt a child to turn on the sink 
when washing hands. Over time, they reduce the 
prompt by gently guiding the child’s elbow, then 
shoulder, until no physical guidance was needed. 
By remaining close to the child, the instructor 
can physically prompt if necessary.

 Summary

In this chapter, we provided an overview and 
introduction of learning from a behavior-analytic 
perspective, how ABA is used within the treat-
ment of individuals with ASD, and basic con-
cepts and principles that are fundamental to 
developing said treatments. These concepts and 
principles are by no means exhaustive. However, 
they are several of the primary concepts underly-
ing operant conditioning, learning, and treatment 
for individuals with ASD. We encourage readers 
to refer back to these sections as they peruse the 
upcoming chapters in this book to draw further 
connections between these basic concepts and 
how they play into other aspects of treatment for 
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individuals with ASD (e.g., assessment, chal-
lenging behavior, adaptive and self-help skills).

References

Akmanoglu, N., Yanardag, M., & Batu, E.  S. (2014). 
Comparing video modeling and graduated guidance 
together and video modeling alone for teaching role 
playing skills to children with autism. Education and 
Training in Autism and Developmental Disabilities, 
49(1), 17–31. http://www.jstor.org/stable/23880652

Ayllon, T., & Michael, J. (1959). The psychiatric nurse 
as a behavioral engineer. Journal of the Experimental 
Analysis of Behavior, 2(4), 323–334. https://doi.
org/10.1901/jeab.1959.2- 323

Baer, D. M., Wolf, M. M., & Risley, T. R. (1968). Some 
current dimensions of applied behavior analysis. 
Journal of Applied Behavior Analysis, 1(1), 91–97. 
https://doi.org/10.1901/jaba.1968.1- 91

Bellini, S., & Akullian, J. (2007). A meta-analysis of 
video modeling and video self-monitoring interven-
tions for children and adolescents with autism spec-
trum disorders. Exceptional Children, 73(3), 264–287. 
https://doi.org/10.1177/001440290707300301

Bovi, G. M., Vladescu, J. C., DeBar, R. M., Carroll, R. A., 
& Sarokoff, R. A. (2016). Using video modeling with 
voice-over instruction to train public school staff to 
implement a preference assessment. Behavior Analysis 
in Practice, 10(1), 72–76. https://doi.org/10.1007/
s40617- 016- 0135- y

Cooper, J.  O., Heron, T.  E., & Heward, W.  L. (2019). 
Applied behavior analysis (3rd ed.). Pearson Education.

Daniels, A. (2016). Bringing out the best in people: How 
to apply the astonishing power of positive reinforce-
ment (3rd ed.). McGraw Hill Education.

Fuller, P.  R. (1949). Operant conditioning of a veg-
etative human organism. The American Journal of 
Psychology, 62(4), 587–590.

Hattie, J., & Timperley, H. (2007). The power of feed-
back. Review of Educational Research, 77(1), 81–112. 
https://doi.org/10.3102/003465430298487

Hodges, A., Phipps, L., & Crandall, M. (2021). 
Using shaping to increase foods consumed by 
children with autism. Encyclopedia of Autism 

Spectrum Disorders, 4981–4984. https://doi.
org/10.1007/978- 3- 319- 91280- 6_102385

Kahveci, G., & Serin, N.  B. (2019). Shaping vocal ste-
reotypy in autism spectrum disorder: A non-aversive 
communication teaching technique. Universal Journal 
of Educational Research, 7(6), 1448–1457. https://doi.
org/10.13189/ujer.2019.070612

Lerman, D.  C., & Vorndran, C.  M. (2002). On the sta-
tus of knowledge for using punishment: Implications 
for treating behavior disorders. Journal of Applied 
Behavior Analysis, 35(4), 431–464. https://doi.
org/10.1901/jaba.2002.35- 431

McConachie, H., Mason, D., Parr, J.  R., Garland, 
D., Wilson, C., & Rodgers, J. (2018). Enhancing 
the validity of a quality of life measure for autis-
tic people. Journal of Autism and Developmental 
Disorders, 48, 1596–1611. https://doi.org/10.1007/
s108803- 017- 3402- z

Miltenberger, R.  G. (2008). Behavior modification: 
Principles and procedures (4th ed.). Thompson 
Wadsworth.

Neitzel, J., & Wolery, M. (2009). Steps for implementa-
tion: Graduated guidance. The National Professional 
Development Center on Autism Spectrum Disorders, 
FPG Child Development Institute, The University of 
North Carolina.

Opitz, B., Ferdinand, N.  K., & Mecklinger, A. (2011). 
Timing matters: The impact of immediate and delayed 
feedback on artificial language learning. Frontiers 
in Human Neuroscience, 5(8), 1–9. https://doi.
org/10.3389/fnhum.2011.00008

Scheeler, M.  C., Congdon, M., & Stansbery, S. (2010). 
Providing immediate feedback to co-teachers 
through bug-in-ear technology: An effective method 
of peer coaching in inclusion classrooms. Teacher 
Education and Special Education: The Journal of 
the Teacher Education Division of the Council for 
Exceptional Children, 33(1), 83–96. https://doi.
org/10.1177/0888406409357013

Zangrillo, A. N., Fisher, W. W., Greer, B. D., & Owen, 
T.  M. (2016). Treatment of escape-maintained chal-
lenging behavior using chained schedules: An 
evaluation of the effects of thinning positive plus 
negative reinforcement during functional communica-
tion training. International Journal of Developmental 
Disabilities, 62(3), 147–156. https://doi.org/10.1080/2
0473869.2016.1176308

M. P. Kranak et al.

http://www.jstor.org/stable/23880652
https://doi.org/10.1901/jeab.1959.2-323
https://doi.org/10.1901/jeab.1959.2-323
https://doi.org/10.1901/jaba.1968.1-91
https://doi.org/10.1177/001440290707300301
https://doi.org/10.1007/s40617-016-0135-y
https://doi.org/10.1007/s40617-016-0135-y
https://doi.org/10.3102/003465430298487
https://doi.org/10.1007/978-3-319-91280-6_102385
https://doi.org/10.1007/978-3-319-91280-6_102385
https://doi.org/10.13189/ujer.2019.070612
https://doi.org/10.13189/ujer.2019.070612
https://doi.org/10.1901/jaba.2002.35-431
https://doi.org/10.1901/jaba.2002.35-431
https://doi.org/10.1007/s108803-017-3402-z
https://doi.org/10.1007/s108803-017-3402-z
https://doi.org/10.3389/fnhum.2011.00008
https://doi.org/10.3389/fnhum.2011.00008
https://doi.org/10.1177/0888406409357013
https://doi.org/10.1177/0888406409357013
https://doi.org/10.1080/20473869.2016.1176308
https://doi.org/10.1080/20473869.2016.1176308


37

3Applied Behavior Analysis and Its 
Application to Autism 
and Autism- Related Disorders

Joel E. Ringdahl, Todd Kopelman, 
and Terry S. Falcomata

Contents
 Introduction   37

 Conceptual Basis and Foundation of Applied Behavior Analysis   38

 Concepts and Application   39
 Consequence: Reinforcement and Reinforcement-Based Procedures   40

 Token Economy   40
 Differential Reinforcement   41
 Extinction   46

 Consequence: Punishment and Punishment-Based Procedures   46
 Antecedent Approaches to Treatment   47

 Establishing Operations   47
 Stimulus Control   48
 Choice   49
 Prompt Procedures   50

 Combining Antecedent and Consequence-Based Components   50

 ABA-Based Comprehensive Approaches to Autism Treatment   51
 Intervention Programs That Utilize Applied Behavior Analysis Procedures   51

 University of California, Los Angeles (UCLA) Young Autism Project (YAP)   51
 Treatment and Education of Autistic and Related Communication- 
Handicapped Children (TEACCH)   52
 Naturalistic Developmental Behavioral Interventions   52

 ABA Across the Lifespan   53

 Future Directions and Summary   54

 References   55

 Introduction

The prevalence of autism spectrum disorder 
(ASD) in the United States continues to rise, with 
currently 1 in 44 children under the age of 8 years 
carrying the diagnosis (Maenner et  al., 2021). 
This increased prevalence has been accompanied 
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by research aimed at identifying the etiology of 
ASD, improving assessment approaches, and 
developing interventions that address its defining 
behavioral characteristics. These characteristics 
in children include delays in verbal and nonver-
bal forms of communication, difficulties with 
social initiation and responsiveness, reduced cre-
ative and imaginative play, and interfering behav-
iors including inflexible adherence to specific 
routines, repetitive speech, and atypical sensory 
reactions. Additional developmental challenges 
in adulthood include a history of difficulties 
developing and maintaining friendships and rela-
tionships and navigating social expectations in 
work and other settings. From a behavioral stand-
point, the expression of ASD can be grossly cat-
egorized as including (1) behaviors of excess like 
repetitive behavior and certain challenging 
behaviors such as aggression and self-injurious 
behavior (SIB) and (2) behaviors of deficit such 
as delays in the areas of communication, peer 
relations, and academic and independent func-
tioning. For several decades, researchers and cli-
nicians have worked to identify behavioral 
interventions to address these categories of 
behavior when they have posed barriers to indi-
vidual functioning.

Applied behavior analysis (ABA), and its role 
in clinical services for autistics/individuals diag-
nosed with autism spectrum disorder (ASD), is 
perhaps most well known due to the work of Ivar 
Lovaas that began in the 1970s when he devel-
oped an approach to discrete trial teaching (DTT) 
he termed “applied behavior analysis.” However, 
it must be noted that Lovaas’s use of the term 
“applied behavior analysis” does not represent, 
and should not be confused with, the totality of 
what constitutes ABA. This chapter focuses on 
interventions based in the science of ABA. 
Lovaas’s work and indeed the progression of 
DTT-based interventions that emerged from it are 
discussed as a part of this work but are not the 
focus of the chapter. The chapter begins by pro-
viding an overview of ABA, including its basic 
foundations and a discussion of relevant terms 
and concepts. Several examples from the scien-
tific literature will be described to illustrate how 
ABA-based interventions have been used to eval-

uate and intervene on behaviors that pose barriers 
to functioning experienced by individuals with 
autism/autistic individuals. At the conclusion of 
the chapter, we will briefly discuss current devel-
opments and future directions in the application 
of ABA-based interventions for autistics/individ-
uals diagnosed with ASD.

In-depth coverage of each of the topics will 
not be possible given the space limitations of a 
chapter. Readers are encouraged to indepen-
dently delve further into the literature, using the 
cited studies, texts, and chapters referenced in the 
following pages.

 Conceptual Basis and Foundation 
of Applied Behavior Analysis

Applied behavior analysis as a science was estab-
lished in the early second half of the twentieth 
century as an approach to evaluate and change 
human behavior based on operant conditioning. 
Operant conditioning can be defined as the pro-
cess through which the environment and behav-
ior interact to shape the behavioral repertoire of 
an organism or individual (Skinner, 1953). By 
1968, ABA had gained enough of a following in 
the scientific community that a journal was estab-
lished (Journal of Applied Behavior Analysis or 
JABA) to publish empirical studies related to the 
applied behavior analysis of human responding. 
Baer et al. (1968) provided a thorough descrip-
tion of this emerging science, including details 
related to its defining characteristics of ABA. 
Three minimally defining characteristics of ABA 
were obvious: applied, behavioral, and analytic. 
Four other defining features were also suggested 
by Baer et al. Specifically, ABA should be tech-
nological, conceptually systematic, effective, and 
“display some generality” (p. 92).

In the behavioral context, Baer et  al. (1968) 
established the term applied to mean that the 
behavior or stimulus addressed was chosen 
because of its importance to humankind and soci-
ety, rather than its importance to theory. 
Behavioral means that the focus should be on 
what individuals can be brought to do, rather than 
what they can be brought to say (Baer et  al., 

J. E. Ringdahl et al.



39

1968). Analytic refers to the notion that ABA 
requires a believable demonstration of the events 
responsible for the behavior. An analysis of 
behavior has been achieved when an  experimenter 
(scientist, parent, teacher, care provider) can 
exercise control over the behavior (Baer et  al., 
1968).

Beyond defining the three core terms of ABA, 
Baer et al. (1968) noted additional dimensions of 
the science, including: technological, conceptu-
ally systematic, and effective. ABA’s emphasis 
on being technological means that the “tech-
niques making up a particular behavioral applica-
tion are completely identified and described” 
(p. 95). This characteristic is an attempt to ensure 
that examples of ABA can be reliably replicated 
by those reading the account (Baer et al., 1968). 
Given the replication crisis that exists within the 
broader field of psychology, this dimension of 
ABA has renewed importance.

Conceptually systematic highlights ABA’s rel-
evance to principle. This characteristic is meant 
to tie the technological descriptions to basic prin-
ciples of behavior analysis. For example, Baer 
et  al. (1968) suggested that describing “exactly 
how a preschool teacher will attend to jungle- 
gym climbing in a child frightened by heights is 
good technological description; but further to call 
it a social reinforcement procedure relates it to 
basic concepts of behavioral development” 
(p. 96).

ABA should also be effective. That is, the 
behavioral techniques should produce large 
enough effects to be of practical value (Baer 
et  al., 1968). In addition, the behavior change 
resulting from ABA should be durable over time, 
across a variety of settings, and/or spread to 
related behavior.

These characteristics help to define ABA as a 
methodology that can be used to select, change, 
and evaluate human behavior. It is important to 
note that, in the context of this chapter, ABA does 
not refer to a specific package designed to address 
the challenges of autism spectrum disorders. 
Rather, ABA refers to the conceptual and scien-
tific framework upon which a wide variety of 
intervention strategies and packages are based. 
Thus, the science of ABA provides a foundation 

for numerous approaches to behavior change rel-
evant to a wide range of individuals, from neuro-
typical to those with intellectual disability and 
mental health concerns, as well as individuals 
with ASD/autistic individuals. In the following 
sections of this chapter, we will define and 
describe the concepts that underlie these 
approaches and review their use with autistics/
individuals diagnosed with ASD.

 Concepts and Application

Several treatments have been identified that 
address the social, communicative, and behav-
ioral deficits and excesses exhibited by many 
autistics/individuals diagnosed with ASD. 
Steinbrenner et al. (2020), along with the Frank 
Porter Graham Institute at the University of North 
Carolina, published a document updating previ-
ously identified evidence-based practices (EBPs) 
to address behavioral challenges experienced by 
individuals with autism. Based on their review of 
the published literature, Steinbrenner et al. identi-
fied 28 evidence-based practices. Some of these 
practices, such as Functional Behavioral 
Assessment (FBA), are not interventions, per se, 
but approaches to assist in the intervention design 
for challenging behavior. Other EBPs, such as 
Augmentative and Alternative Communication 
(AAC), describe response or technology alterna-
tives that can be helpful. Still other practices, 
such as Cognitive Behavioral/Instruction 
Strategies (CBIS), derive from conceptual orien-
tations outside of ABA. However, large propor-
tions of the EBPs identified are rooted in behavior 
analytic theory and derive their demonstration of 
efficacy from the applied behavior analytic litera-
ture. In this section, several of the ABA concepts 
upon which those EBPs are based will be defined 
and discussed. These concepts, along with treat-
ment examples from the literature, have been 
separated into consequence- based and anteced-
ent-based approaches. In addition, combined 
treatments (e.g., one antecedent and one conse-
quence, or two or more of each), as well as a brief 
description of some packaged approaches, will be 
reviewed.

3 Applied Behavior Analysis and Its Application to Autism and Autism-Related Disorders



40

 Consequence: Reinforcement 
and Reinforcement-Based Procedures

Reinforcement can be defined by its effect on 
behavior. Specifically, reinforcement refers to the 
response-dependent presentation (positive rein-
forcement) or removal (negative reinforcement) 
of a stimulus resulting in an increased likelihood 
of responding (Skinner, 1953). With the emer-
gence of assessment technologies designed to 
reliably identify stimulus preferences and rein-
forcers instrumental in the maintenance of appro-
priate and inappropriate behavior, reinforcement 
programs are the foundation for interventions 
that address the behavioral deficits and excesses 
experienced by individuals with ASD/autistic 
individuals. Reinforcement forms the foundation 
for a variety of procedures identified as EBPs. 
Within these programs, reinforcers can be deliv-
ered immediately following a response, intermit-
tently following fixed or varied numbers of 
responses, or following specific time parameters 
(e.g., the first response following 60 s; the reader 
is directed to Ferster and Skinner (1957), for a 
comprehensive description of various reinforce-
ment schedules). Alternatively, the reinforcers 
can be delivered in a delayed fashion with a 
token, or other icon, used to help bridge the tem-
poral gap between response and reinforcement 
(i.e., a token economy). Finally, single responses 
can be targeted for increase (e.g., exhibiting a 
particular communicative response), complex 
responses can be targeted for increase (e.g., read-
ing), or a series of approximations toward a final 
response goal (i.e., shaping) or a series of inter-
connected discrete responses (i.e., chaining) can 
be targeted. Within the context of interventions 
for individuals with ASD/autistic individuals, 
clinical issues targeted by reinforcement proce-
dures include appropriate communication, social 
interactions, and other academic, vocational, and 
independent living skills.

While reinforcement provides the basis for 
many EBPs, it is rarely, if ever, the sole compo-
nent of intervention. For that reason, examples of 
positive and/or negative reinforcement as singu-
lar approaches to treatment will not be provided 
(though Steinbrenner et al., 2020, list “reinforce-

ment” individually as an EBP). Instead, the appli-
cation of positive and negative reinforcement will 
be discussed within the context of other 
reinforcement- based interventions including 
token economies and differential reinforcement 
(DR). In the following subsections, the EBPs that 
make use of reinforcement contingencies will be 
reviewed. These approaches include token econ-
omies, differential reinforcement (including 
functional communication training [FCT]), and 
behavioral momentum intervention.

 Token Economy
Token economies refer to the delivery of a condi-
tioned reinforcer that can later be exchanged for 
another reinforcer. Typical conditioned reinforc-
ers include points, stickers, or other stimuli that 
can be easily delivered and held for later 
exchange. This type of reinforcement system has 
several advantages, including some resistance to 
satiation effects, ease of implementation in large- 
group settings, and, in such settings, the ability to 
use uniform reinforcers for several individuals 
(Rusch et al., 1988). Cooper et al. (2019) defined 
three components of a token economy: (1) A list 
of target responses, (2) tokens or points to be 
earned, and (3) a menu of items for which tokens 
and/or points can be exchanged. Tokens typically 
do not have any particular value in and of them-
selves; their reinforcing value comes from the 
opportunity to exchange them for other, more 
salient reinforcers (Rusch et al., 1988).

As with many evidence-based practices, 
recent research related to token economies has 
shifted from demonstrating efficacy to evaluating 
intervention variables that lead to better out-
comes or demonstrating efficacy across func-
tional classes of problem behavior. Sleiman et al. 
(2020) evaluated the differential impact of token 
manipulation (student versus instructor) on per-
formance in an academic context of students with 
ASD/autistic students. Results demonstrated 
idiosyncratic outcomes for both performance 
(one student’s performance was better in the 
student- manipulated condition, the other two 
demonstrated no difference) and preference (two 
students preferred the student-manipulated con-
text, the other demonstrated no preference). 
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Cihon et al. (2019) evaluated the effects of a flex-
ible earning requirement on the efficacy for token 
economies implemented with three autistic stu-
dents/students diagnosed with ASD as an inter-
vention for increasing social interactions (e.g., 
comments made during snack times). Often, 
token economies operate using a fixed exchange 
schedule (e.g., after five tokens are earned, they 
can be exchanged for the back-up reinforcer) 
known to the individual. Cihon et al. evaluated a 
flexible exchange schedule within a nonconcur-
rent multiple baseline and demonstrated that this 
arrangement produced increases in the target 
response, as well as an increase in response 
novelty.

Along with evaluating procedural variations, 
other researchers have demonstrated the efficacy 
of token economies as a component of non- 
extinction- based interventions to reduce escape- 
maintained problem behavior. Andzik et  al. 
(2022) implemented an intervention during aca-
demic instruction to address the escape- 
maintained problem behavior exhibited by four 
autistic students/students diagnosed with ASD. 
The intervention included two components: (a) a 
brief break (30 s) from task contingent on prob-
lem behavior, and (b) delivery of a token contin-
gent on compliance. Tokens were exchanged at 
the end of the instructional session for time (10 s 
for each token earned) with preferred items/activ-
ities. Results of the evaluation indicated that 
problem behavior decreased and compliance 
increased across the four participants. This find-
ing is potentially impactful as it allows practitio-
ners to add to their toolbox of interventions 
approaches that do not include procedures such 
as escape extinction.

 Differential Reinforcement
Differential reinforcement procedures are 
consequence- based procedures that include two 
key components: (1) reinforcement of one 
response(s) and (2) extinction or withholding of 
reinforcement for a separate response(s) (Cooper 
et  al., 2019; note: extinction will be discussed 
later in this chapter). In application, the 
response(s) targeted for reinforcement includes 
appropriate behavior while the response(s) tar-

geted for extinction includes inappropriate 
behavior (though exceptions can be found). There 
are a number of differential reinforcement strate-
gies that have been used to address behavioral 
challenges experienced by individuals with ASD/
autistic individuals.

Differential Reinforcement of Alternative 
Behavior Perhaps the most frequently applied 
differential reinforcement strategy is differential 
reinforcement of alternative behavior (DRA). 
When applied as an intervention to address chal-
lenging behavior (i.e., behavioral excess that puts 
the person or others at risk and/or interferes with 
social, educational, or vocational functioning), 
the procedure includes extinction for the target 
inappropriate or undesired response and contin-
gent delivery of reinforcers following an appro-
priate response alternative. Reinforcer selection 
is often based on a pre-treatment assessment 
designed to identify the function of the inappro-
priate or undesired response (e.g., an analogue 
functional analysis; Iwata et  al., 1994 [1982]). 
The selected alternative response can vary and 
might include responses such as compliance 
(Romani et  al., 2016) or communication (i.e., 
functional communication training [FCT], Carr 
& Durand, 1985). Incorporating appropriate 
communicative responding into DRA programs 
is formally known as functional communication 
training (FCT). FCT has emerged as one of the 
most frequently researched applied interventions 
to reduce challenging behavior such as aggres-
sion and SIB experienced by individuals with 
developmental disabilities (Tiger et  al., 2008) 
and is noted by Steinbrenner as its own approach 
to EBP. In an FCT program, the reinforcer main-
taining challenging behavior is identified. Then, 
an appropriate communicative alternative is iden-
tified. Finally, the individual is exposed to the 
situations that evoke problem behavior. 
Appropriate responding is prompted and differ-
entially reinforced, with prompts being faded. 
Appropriate communicative responses can vary 
and have included simple gestures such as reach-
ing (Grow et al., 2008), the use of augmentative 
communication devices (Ringdahl et  al., 2018), 
manual sign (Shirley et  al., 1997), spoken or 
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vocal responses (Carr & Durand, 1985), or start-
ing with one communication response and transi-
tioning to another (Randall et al., 2021).

DRA-based interventions can incorporate 
either positive or negative reinforcement contin-
gencies. For example, Schlichenmeyer et  al. 
(2015) identified access to tangible items (i.e., 
positive reinforcement) as the maintaining func-
tion of SIB exhibited by one autistic/individual 
diagnosed with ASD. Their DRA procedure 
incorporated the communicative response (i.e., 
FCT) of touching a relevant icon (e.g., “bubbles”) 
on a communication device, while SIB resulted 
in extinction (i.e., the stimulus was withheld fol-
lowing occurrences of SIB). The investigators 
were able to add additional response require-
ments into the DRA (e.g., simple work tasks 
completed between initial request and delivery of 
the reinforcer) and demonstrated efficacy across 
implementers.

Romani et  al. (2016) employed a negative- 
reinforcement- based DRA procedure to decrease 
the escape-maintained challenging behavior 
exhibited by three autistic students/students diag-
nosed with ASD. In their study, cooperation with 
completing tasks resulted in brief breaks, while 
the previous relation between challenging behav-
ior and escape from tasks was disrupted via 
extinction. Each student demonstrated a decrease 
in challenging behavior and an increase in coop-
eration with tasks.

Similar to research related to other applied 
behavior analytic interventions, demonstrations 
of efficacy such as those reported by Charlop 
et al. (1990) have given way to investigations of 
strategies to make DRA more practical and iden-
tify variables that might affect long-term mainte-
nance of treatment effects. The previously 
described Schlichenmeyer et  al. (2015) study 
provides an illustration of one direction DRA- 
related research has gone in recent years (i.e., 
increasing the complexity and practicality of the 
intervention). Another recent direction of DRA- 
related research focuses on long-term mainte-
nance of intervention effects. For example, Fisher 
et  al. (2018) evaluated the impact of lean rein-
forcement schedules implemented over a long 

time relative to dense reinforcement schedules 
implemented over a short time. Results of this 
investigation, conducted in the context of inter-
vention for challenging behavior exhibited by 
autistic individuals with ASD diagnoses, demon-
strated that longer, leaner schedules mitigated 
relapse of challenging behavior relative to 
shorter, denser schedules. Similarly, the previ-
ously described study by Romani et  al. (2016) 
included an investigation of the impact of rein-
forcement rate on the maintenance of DRA-based 
interventions. Results of that portion of the study 
demonstrated that higher rates of reinforcement 
produced appropriate behavior that was more 
persistent when intervention was disrupted with 
extinction. Collectively, these studies provide 
practitioners with information related to how 
interventions can be constructed such that the ini-
tial intervention gains can be maintained over 
time, or disruptions to optimal implementation 
are encountered in real-world settings.

Typically, DRA-based interventions include 
an extinction component for problem behavior. 
As reported by Hagopian et  al. (1998), this 
arrangement, specifically when considering the 
DRA-based intervention of FCT, yields the great-
est clinical impact. However, a recent trend in 
research and application of DRA schedules has 
focused on arrangements in which both appropri-
ate and inappropriate behaviors result in pro-
grammed reinforcers. This arrangement is termed 
DRA without extinction and the reader is directed 
to two relevant discussion pieces related to the 
topic (van Haaren, 2017; Vollmer et al., 2020).

Athens and Vollmer (2010) provided several 
of this schedule arrangement in application to 
address the challenging behavior exhibited by 
seven children with developmental disabilities 
(including six autistic children/children diag-
nosed with ASD). Interventions varied with 
respect to the consequences for appropriate and 
challenging behavior along the dimensions of 
duration, quality, or delay of reinforcement (or 
some combination). Results of this study demon-
strated combinations that favored appropriate 
behavior resulted in responses being allocated 
toward appropriate behavior and away from 
problem behavior, allowing for successful 
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 intervention in the absence of extinction. Trump 
et  al. (2020) provided a literature review of 32 
articles that implemented this type of interven-
tion arrangement. The majority of the studies 
described in these articles (68%) yielded positive 
effects. Thus, the approach appears to hold prom-
ise as an intervention for challenging behavior. 
Kunnavatana et  al. (2018) evaluated response 
allocation exhibited by three individuals with 
various disabilities (including two individuals 
diagnosed with ASD) under concurrent schedule 
arrangements. Results of this study indicated that 
concurrent schedules could be used to identify 
individual sensitivity to reinforcer dimensions, 
which could allow for more precision when 
designing interventions.

Differential Reinforcement of Incompatible 
Behavior (DRI) Like FCT, DRI can also be con-
sidered a type of DRA. However, in a DRI proce-
dure, the alternative response is specified as one 
incompatible with the target inappropriate 
response. For example, hands in pockets might 
be the incompatible response reinforced in the 
DRI-based treatment of self-injurious head hit-
ting. By contrast, exhibiting the appropriate vocal 
response “help” is not physically incompatible 
with pinching the teacher. Wells et al. (2019) pro-
vided an example of this approach to intervention 
to reduce the dangerous elopement behavior 
exhibited by a 5-year-old girl diagnosed with 
ASD. Intervention targeted elopement exhibited 
during transitions from setting to setting (e.g., 
classroom to recess) at the participant’s school. 
The specific intervention included delivery of an 
edible reinforcer on a fixed-interval 20-s sched-
ule contingent on the student exhibiting incom-
patible behavior, defined as walking within 
approximately an arm’s length of the accompa-
nying adult. Results indicated a reduction in 
elopement across three transition types contigu-
ous with intervention implementation within a 
multiple baseline across settings in the experi-
mental design. In addition, the researchers were 
able to successfully begin the process of thinning 
the reinforcement schedule. Collectively, the low 
cost and easily implemented procedure resulted 

in the reduction of a potentially dangerous behav-
ior exhibited by the student.

Differential Reinforcement of Low 
Rates Differential reinforcement of low rates of 
behavior (DRL) is a reductive procedure that has 
its effect by providing a schedule of reinforce-
ment that is leaner (i.e., reinforcement rate is 
lower) than what was operating in the pre- 
treatment environment. The behavior targeted for 
reduction results in reinforcement following a 
specified time period that includes the absence of 
the behavior. The length of that time period is 
systematically increased to achieve lower rates of 
the target response. DRL is also referred to as dif-
ferential reinforcement of diminishing rates, or 
DRD. One difference with this procedure relative 
to other DR procedures is that it is not intended to 
eliminate the target response. Rather, it is 
intended to reduce the frequency with which the 
response is exhibited.

Relatively few studies utilizing DRL have 
been published in recent years, given the narrow 
scope of its utility. DRL-based interventions are 
often used to reduce excessive response rates 
related to behavior whose elimination is not 
desirable, but for which excessive rates can be 
problematic (e.g., rapid eating). However, Bonner 
and Borrero (2018) evaluated the utility of DRL- 
based intervention to reduce and/or eliminate 
clinically significant SIB.  Specifically, Bonner 
and Borrero implemented a particular type of 
DRL (full session DRL [f-DRL]) in which the 
reinforcer is delivered if the number of responses 
during a clinical session (i.e., period of time) is 
less than or equal to a certain limit. This approach 
to DRL was conducted as an intervention with 
four individuals, including two autistics/individ-
uals diagnosed with ASD. Results of the study 
demonstrated that for these four individuals, the 
f-DRL procedure resulted in reductions in 
SIB. Specifically, SIB reduced 93% when com-
pared to baseline levels, with participants often 
exhibiting no self-injurious responses during the 
clinical sessions.
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Differential Reinforcement of Other 
Behavior Differential reinforcement of other 
behavior (DRO) can be distinguished from other 
DR-based procedures in that it does not specify a 
response following which reinforcers should be 
delivered. Instead, DRO entails providing the 
programmed reinforcer following intervals dur-
ing which no occurrences of the target response 
were exhibited. DRO programs can incorporate 
either positive reinforcers (e.g., attention, points, 
and/or preferred activities) or negative reinforc-
ers (e.g., breaks from non-preferred activities). In 
typical application, the reinforcer provided is 
determined by the function of the target problem 
behavior or is one that has been demonstrated as 
more valuable than the reinforcer(s) maintaining 
the target problem behavior. Differential rein-
forcement of the omission of behavior and dif-
ferential reinforcement of zero rates of behavior 
are other terms used interchangeably with DRO.

Nuernberger et  al. (2013) implemented a 
DRO-based intervention to address eyelash, eye-
brow, and hair pulling exhibited by an autistic/
young woman diagnosed with ASD who had 
requested assistance with reducing these behav-
iors. Similar to previous research and clinical 
demonstrations, the DRO-based intervention 
resulted in reductions in the target behavior. In 
addition, the clinicians worked with the individ-
ual to develop a self-monitoring program that 
allowed the intervention to be successfully uti-
lized across the individual’s day and activities. 
Thus, Nuernberger et al. demonstrated that DRO- 
based interventions could be implemented across 
longer time periods and could be transferred to 
the individual for implementation in the natural 
environment.

Thinning Differential Reinforcement 
Schedules DR programs are not without their 
limitations. One such limitation is that the indi-
vidual can access reinforcers on a frequent basis, 
resulting in labor-intensive programs when rein-
forcement delivery requires the presence of a 
caregiver. In addition, if the individual spends 
much of the time acquiring and consuming rein-
forcers, other goals and activities might suffer. 

For example, if an individual is taught as part of 
a DRA/FCT program that every request for break 
results in a cessation of academic instruction, 
they could conceivably entirely escape/avoid 
their school work, thus hindering academic prog-
ress. To alleviate this concern, many DR pro-
grams will focus on reducing the availability of 
the reinforcer by increasing the response require-
ment needed to obtain the reinforcer, implement-
ing a delay to reinforcement, or alternating time 
periods during which reinforcement is available 
or unavailable (i.e., implement a multiple 
schedule).

Roane et  al. (2004) described a schedule- 
thinning procedure for two autistic children/chil-
dren diagnosed with ASD who were evaluated 
for aggressive behavior. Results of a functional 
analysis indicated that the children’s aggressive 
behavior was maintained by positive reinforce-
ment. For both participants, treatment consisted 
of access to 20 s of positive reinforcement contin-
gent on appropriate responding. A substantial 
decrease in aggression was observed for both 
children in treatment relative to baseline. At the 
onset of treatment, the participants had continu-
ous access to response cards that gained them 
access to positive reinforcement. To increase the 
treatment’s feasibility for caregivers, a 
reinforcement- thinning procedure was evaluated 
in which access to the response cards was 
restricted for a fixed amount of time. For both of 
the children, low levels of aggressive behavior 
were maintained when schedule thinning in the 
form of card restriction was implemented. The 
authors noted that, by limiting access to alterna-
tive responding, caregivers may be able to reduce 
their direct involvement in treatment.

Hagopian et al. (2005) evaluated the effects of 
schedule thinning following the implementation 
of FCT for three autistic children/children diag-
nosed with ASD who displayed aggressive, self- 
injurious, and disruptive behaviors. Treatment 
consisted of functional communication training 
targeting the functional analysis condition in 
which the highest rate of problem behavior was 
observed. A reduction in the target problem 
behavior occurred for all participants. A 
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 schedule- thinning procedure was then imple-
mented. Schedule thinning consisted of instruct-
ing the children that they needed to wait after 
manding for delivery of the reinforcer (either 
access to attention or to preferred tangible items). 
The length of the delay between manding and 
reinforcer delivery was progressively increased 
until a terminal schedule goal was obtained 
(4  min). The criterion for increasing the delay 
was two consecutive sessions with a rate of prob-
lem behavior at or below 0.2 responses per min. 
If problem behavior occurred at a rate of greater 
than 0.2 responses per min across two consecu-
tive sessions, the delay was reduced to the previ-
ous response schedule where the terminal goal 
had been achieved. For all three participants, the 
treatment goal of at least 4 min was achieved.

More recently, schedule-thinning approaches 
have focused on alternating availability of rein-
forcement, signaled by some stimulus in the 
environment. This approach, known as multiple 
schedule thinning, includes sessions comprising 
two components, each indicated by a unique 
stimulus. One stimulus signals the availability 
of reinforcement, and alternative responses 
exhibited when this stimulus is present result in 
delivery of the programmed reinforcer. The 
other stimulus signals the unavailability of rein-
forcement. Alternative responses exhibited 
when this stimulus is present do not result in 
delivery of the programmed reinforcer (i.e., 
extinction is in place). Schedule thinning using 
this approach typically involves decreasing the 
duration of the reinforcement component while 
increasing the duration of the extinction compo-
nent (see, Hanley et  al., 2001). Greer et  al. 
(2016) reported a summary of 18 FCT interven-
tions that incorporated multiple schedule thin-
ning. Reductions in challenging behavior of 
75% or greater, when compared to pre-interven-
tion baseline, were maintained for all 18 indi-
viduals as the reinforcement schedule was 
thinned (i.e., the reinforcement component was 
decreased in time relative to the extinction com-
ponent). These results highlighted the utility of 
this approach making DRA- based interventions 
such as FCT more practical for implementation 
in day-to-day environments.

Behavioral Momentum 
Interventions “Behavioral momentum” refers to 
the demonstrated phenomenon that a response’s 
history of reinforcement impacts its resistance to 
change in the presence of stimuli associated with 
reinforcer delivery (the reader is directed to 
Nevin et al., 1990; Nevin et al., 1983, for more 
information on this topic). Examples of 
reinforcement- history-related variables that have 
been demonstrated to impact response persis-
tence include reinforcement rate and magnitude 
(Nevin, 1974; Nevin et al., 1990). In application, 
the relation between reinforcement history and 
response persistence has been utilized to increase 
the likelihood an individual will complete an 
instruction with a previously demonstrated low 
probability of completion. This process typically 
involves presenting a series of instructions with a 
previously demonstrated high probability of 
completion, followed by a reinforcer of some 
type contingent on completion, prior to deliver-
ing the low-probability instruction. Given the 
locally dense reinforcement history for compet-
ing instructions, the likelihood of completing the 
low-probability instruction increases. While 
some characterize behavioral momentum-based 
interventions as an antecedent approach, it is dis-
cussed in this section because its utility relies on 
the reinforcement provided for compliance with 
the high-probability request and not simply the 
presentation of those requests (see Zuluaga & 
Normand, 2008, for a specific evaluation of this 
difference).

Cowan et  al. (2017) conducted a meta- 
analysis of published, single-case design 
research studies that evaluated behavioral 
momentum-based interventions to increase aca-
demic behavior exhibited by students diagnosed 
with ASD. Results of this meta-analysis noted 
that the intervention produced an 80% improve-
ment in behavior from baseline to intervention 
and further suggested that behavioral momen-
tum interventions produced very large effect 
sizes. However, the authors also noted several 
limitations with published studies, including 
lack of procedural fidelity data, lack of social 
validity measures, and inadequate reporting of 
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the training and  qualifications of the implement-
ers who participated in or conducted the research 
studies.

 Extinction
Extinction is not a consequence-based interven-
tion, per se, in that it does not specify an outcome 
to occur following a response. Rather, extinction 
refers to “discontinuing reinforcement of 
responding” (Catania, 1998, p. 389). In applica-
tion, this type of procedure is used as a behavior- 
reduction technique, and requires that the 
reinforcer maintaining responding is known so 
that it can be withheld. Thus, extinction addresses 
behavior on the consequence side from the per-
spective of withholding a relevant stimulus when 
behavior occurs. The procedure is straightfor-
ward as it does not require the delivery of rein-
forcers or punishers. Thus, alternative behavior 
does not have to be monitored from a procedural 
standpoint.

While extinction can be an effective behavior- 
reduction technique, there are a number of con-
siderations to take into account prior to 
implementation. First, extinction procedures 
effectively reduce, if not eliminate, individuals’ 
exposure to reinforcing stimuli. Second, extinc-
tion procedures do not teach the individual any 
appropriate methods for recruiting meaningful 
reinforcers. And, third, extinction procedures can 
result in an initial increase in target problem 
behavior (i.e., an extinction burst occurs) and/or 
can result in variations in response topography, 
such as the emergence of aggressive behavior 
(Lerman et al., 1999).

 Consequence: Punishment 
and Punishment-Based Procedures

Punishment is a phenomenon that occurs natu-
rally that impacts behavior in a continuous way. 
In fact, the principle of punishment is applied, 
informally, across a variety of domains and situa-
tions throughout society. Examples of common 
societal applications of punishment include sus-
pension or termination of posting privileges on 
social media platforms, demotion or termination 

for job performance, and fines or loss of driving 
privileges for traffic violations.

The field of ABA, along with ABA-based cer-
tification and professional organizations, has pro-
vided positions and ethical standards pertaining 
to punishment-based procedures. The Association 
for Behavior Analysis International (ABAI) has 
addressed a variety of issues pertaining to the 
application of punishment-based procedures (i.e., 
Van Houten et  al., 1988; Vollmer et  al., 2011). 
Van Houten et  al. (1988) and Vollmer et  al. 
(2011), in their position statements, emphasized 
the consideration of certain factors when practi-
tioners contemplate the use of punishment-based 
procedures. First, clients have a right to effective 
behavioral treatments (Van Houten et al., 1988; 
Vollmer et  al., 2011). Although punishment- 
based procedures may not be a desired approach 
given potential side effects (Baer, 1971; Iwata, 
1988), when balanced against severe problem 
behavior (when alternative, non-punishment- 
based approaches [e.g., antecedent and/or 
reinforcement- based procedures] are not possible 
or effective) and its continued occurrence, 
punishment- based procedures may be the only 
approach that is effective in certain situations. 
Second, Vollmer et al. emphasized that practitio-
ners should consider and utilize treatments that 
are based on the principle of least restrictiveness. 
Vollmer et al. (p. 104) asserted that it should not 
be assumed that non-punishment-based proce-
dures will always have a superior “favorable risk- 
to- benefit ratio” within the context of the principle 
of least restrictiveness. Rather, Vollmer et  al. 
asserted that practitioners should determine risk- 
to- benefit ratios using several variables including 
(a) the effects of the target behavior (e.g., To what 
extent does the behavior of concern compete with 
learning? To what extent is the behavior of con-
cern causing tissue damage to others and self? Is 
the behavior of concern causing social isola-
tion?), (b) duration of treatment (e.g., FCT plus 
punishment-based procedure may considerably 
reduce the duration of intervention versus FCT 
alone), and (c) the likely success of intervention 
(e.g., FCT or noncontingent reinforcement 
[NCR] isolation is not effective without 
punishment- based components). Third, 
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 practitioners should ensure the safety of their cli-
ents and prioritize their welfare (Vollmer et  al., 
2011). In other words, the interests and welfare 
of the individual “must take precedence over the 
broader agendas of institutions or organizations 
that would prohibit certain procedures regardless 
of individual’s needs” (Vollmer et  al., 2011, 
p.  104). Last, practitioners should only utilize 
punishment- based procedures (a) after anteced-
ent, reinforcement, or a combined antecedent and 
reinforcement-based approach is tried and dem-
onstrated to be ineffective or determined to be 
unavailable given the conditions of the clinical 
case, and (b) when they are combined with non- 
punishment- based procedures (Vollmer et  al., 
2011).

The principles described above were illus-
trated by Falcomata et  al. (2007). Specifically, 
the authors implemented punishment-based pro-
cedures after non-punishment (i.e., reinforce-
ment) procedures were shown to be ineffective at 
reducing dangerous pica behavior exhibited by a 
12-year-old autistic boy/boy diagnosed with 
ASD. The authors first implemented noncontin-
gent reinforcement (NCR) in the form of enriched 
environment (EE) to treat severe pica maintained 
by automatic reinforcement. Because NCR/EE 
was ineffective, the authors added a time-out pro-
cedure to the NCR/EE arrangement along with a 
stimulus control-based component. The time-out 
procedure, in combination with NCR/EE and the 
stimulus control component, effectively 
decreased pica to socially relevant levels (i.e., 
near-zero rates). Overall, the severity of pica 
exhibited by the individual in Falcomata et  al. 
(e.g., open safety pins lodged in his throat, see 
Falcomata et al., 2007) clearly justified the use of 
punishment (e.g., evidence based, favorable in 
terms of the risk-to-benefit ratio, the welfare of 
the client was clearly prioritized given these fac-
tors, effective).

 Antecedent Approaches to Treatment

ABA programs have traditionally focused on the 
response–reinforcement relationship. However, 
as programs have evolved over the years, focus 

has shifted from consequence-based approaches 
to approaches that focus on manipulating the 
antecedents relevant to target behavior. ABA- 
based, antecedent-based intervention (ABI) 
approaches to treatment have been identified as 
evidence-based practices (Steinbrenner et  al., 
2020). In the following paragraphs, several ABA- 
based ABI procedures will be reviewed including 
(a) manipulations of establishing operations 
(EOs), (b) stimulus control, (c) choice, (d) prompt 
strategies, and (e) noncontingent reinforcement 
(NCR) or time-based schedules of 
reinforcement.

 Establishing Operations
EOs are those events that alter the reinforcing 
efficacy, or value, of the reinforcers maintaining 
a response (Michael, 1982). EOs can be further 
differentiated by their specific effect on the value 
of the reinforcer. Motivating operations (MOs) 
are operations that increase the value of the rein-
forcer. The most basic example of this operation 
includes deprivation. Abolishing operations 
(AOs) are operations that decrease the value of 
the reinforcer. The most basic example of this 
operation includes satiation (Laraway et  al., 
2003). MOs result in increased response rates 
maintained by the reinforcer, whereas AOs result 
in decreased response rates maintained by the 
reinforcer. Manipulations of EOs have been 
applied to the treatment of behavior problems 
exhibited by individuals with autism and other 
disabilities. Two approaches have been taken in 
this respect including (1) providing the reinforcer 
on a fixed-time, or noncontingent basis (e.g., 
Reed et al., 2005) and (2) presession exposure to 
a reinforcer.

Cengher and Fienup (2020) manipulated EOs 
by providing presession access to attention and 
evaluated its subsequent effects on acquisition of 
verbal skills by autistic children/children diag-
nosed with ASD. The study was conducted in 
each participant’s respective classroom. The 
authors conducted two experiments in which they 
focused on tacts (Experiment 1) and intraverbals 
(Experiment 2). During both experiments, the 
authors compared conditions that consisted of (a) 
presession access to attention (PA) and (b) no 
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presession access (NPA). In addition, the authors 
included a control condition with which they 
compared the two test conditions (i.e., PA and 
NPA). All participants in both experiments 
acquired the verbal skills in the NPA condition 
while four of six participants acquired the verbal 
skills in the PA condition. Further, fewer training 
sessions were required to meet mastery criterion 
when no presession access to attention was pro-
vided relative to the PA condition with five of six 
participants. Overall, Cengher and Fienup 
showed that manipulating EOs in the form of pre-
session access to reinforcement positively 
impacts acquisition of verbal skills by autistics/
individuals diagnosed with ASD.

DeRosa et al. (2015) evaluated the effects of 
EO manipulations on problem behavior and 
appropriate communication exhibited by autis-
tics/individuals diagnosed with ASD during 
FCT.  Specifically, the authors manipulated the 
duration of exposure to relevant EOs with two 
autistic individuals with ASD diagnoses. The 
study, which was conducted in a therapy room in 
a clinical setting, consisted of two experimental 
arrangements (i.e., Study 1 and Study 2). Prior to 
the study, the authors conducted functional anal-
yses of problem behavior and found that it was 
maintained by escape from non-preferred activi-
ties with one participant and attention with the 
second participant. During Study 1, the authors 
implemented FCT across two conditions includ-
ing (1) one in which the target mand for commu-
nication was touching a picture card and (2) one 
in which the target mand was a vocal response. 
During both conditions, the authors implemented 
a progressive prompt delay procedure (i.e., no 
prompt; vocal prompt; model prompt; physical 
guidance [with the card mand only]). During the 
picture card condition, the participant always 
contacted reinforcement (i.e., the EO was 
removed) because the physical guidance prompt 
could be provided if no responding occurred after 
the model prompt. Conversely, the physical guid-
ance prompt could not be implemented with the 
vocal prompt. Consequently, unless the partici-
pant exhibited the vocal mand independently or 
following the vocal or model prompt, the EO 
remained in place (i.e., reinforcement was not 

provided). The results of Study 1 showed (a) both 
participants exhibited considerably less problem 
behavior and quicker mand acquisition rates dur-
ing the card-touch condition and (b) both partici-
pants exhibited no extinction bursts in the 
card-touch condition while they did engage in 
extinction bursts in the vocal mand condition. 
During Study 2, the authors sought to confirm the 
hypothesis that the results of Study 1 were due to 
durations of exposure to the EOs by implement-
ing time-based schedules of reinforcement that 
were yoked to the schedules of obtained rein-
forcement in Study 1. The results showed that 
problem behavior was considerably higher dur-
ing the time-based schedule condition associated 
with the vocal mand relative to the time-based 
schedule condition associated with the card- 
touch mand. Thus, smaller exposures to the EO 
were associated with fewer instances of problem 
behavior. Overall, the results of DeRosa and 
Fisher suggested that exposure to relevant EOs 
associated with problem behavior during FCT 
can impact the effectiveness of the treatment.

 Stimulus Control
Stimulus control is an outcome that emerges after 
repeated pairings between specific stimuli and 
consistent consequences. According to Sulzer- 
Azaroff and Mayer (1991), stimulus control is 
demonstrated when a particular behavior is pre-
dictably occasioned by specific antecedent stim-
uli. Stimulus control can be systematically 
achieved by only reinforcing specific responses 
in the presence of a unique stimulus. Or, stimulus 
control can emerge naturally as individuals’ 
behavior is exposed to different contexts and 
their respective reinforcement schedules. For 
example, a child might learn that requesting bath-
room breaks is always reinforced (i.e., the child is 
allowed to leave the classroom) when Teacher A 
is asked. However, Teacher B never allows the 
child to leave following such requests. In this 
scenario, requests will maintain in the presence 
of Teacher A and eventually decrease in the pres-
ence of Teacher B. Stimulus control can also 
emerge when punishment is the consistent conse-
quence. For example, if one care provider always 
responds to a problem with an aversive 
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 consequence (e.g., timeout), but another care pro-
vider does not provide any consistent conse-
quence, problem behavior would likely decrease 
in the presence of the first parent only, because 
that parent’s presence and punishment have been 
paired.

Stimulus control procedures can be used 
effectively to teach beneficial skills to autistics/
individuals diagnosed with ASD. For example, 
Kaplan-Reimer et al. (2011) used a stimulus con-
trol procedure to teach three autistics/individuals 
diagnosed with ASD to engage in indoor rock 
climbing. The authors developed three climbing 
routes with each route having a designated col-
ored tape associated with it. Concurrently, the 
individuals wore colored bracelets that corre-
sponded with the designated routes during indi-
vidual trials. Correct route engagement was 
reinforced via a conditioned reinforcer (an audi-
tory stimulus that was previously established as a 
conditioned reinforcer via pairings with preferred 
edible reinforcers). The authors also corrected 
the individuals when they reached for and 
grabbed in an “incorrect” hold (i.e., one that had 
a piece of tape not targeted for that particular 
climb). Over time, as the individuals demon-
strated success, a stimulus fading procedure was 
implemented in which pieces of tape were slowly 
and systematically removed. Last, the authors 
conducted generalization and follow-up probes 
to evaluate the extent to which the skills general-
ized (to other parts of the gym) and maintained. 
Individuals acquired the climbing skills and gen-
eralized them to other settings; and the skill 
maintained over time.

At times, autistics/individuals diagnosed with 
ASD will engage in high rates of repetitive 
behaviors (i.e., stereotypy) of various forms (e.g., 
vocal; motor). Stereotypy, although not consid-
ered problematic in and of itself, can effectively 
compete with social, vocational, and/or educa-
tional programming and the acquisition of skills. 
Thus, treatments have been developed with the 
aim of teaching autistics/individuals diagnosed 
with ASD to minimize stereotypy in learning sit-
uations while still being able to engage in the 
behavior during times in which the behavior is 
not problematic for the individual. Inhibitory 

stimulus control procedures can be of value. For 
example, Tiger et al. (2017) implemented a pro-
cedure in which the individual was taught “time 
and place” in terms of engagement in a particular 
repetitive behavior (“car hoarding” in which the 
individual collected and carried toy cars in his 
pockets). This behavior was problematic during 
particular times (e.g., outside the home in which 
he would take others’ cars, appear to shoplift), 
which warranted intervention. The authors first 
conducted a functional analysis and showed that 
repetitive behavior was maintained by automatic 
reinforcement. The authors blocked the behavior 
during targeted times and in the presence of an 
S- (a green toy car). Also, as part of the stimulus 
control training procedure, the authors did not 
block the behavior when the S- was absent. The 
individual learned to avoid engagement in the 
behavior in the presence of the S- while continu-
ing to engage in the behavior when the S- was 
absent. In this way, Tiger et al. were able to avoid 
suppression of the behavior across all situations 
and settings. Such an outcome would not be ideal 
both for ethical and practical reasons. Instead, the 
authors implemented a procedure that allowed 
for the occurrence of the behavior during accept-
able times (e.g., not ostracizing or disruptive; 
Tiger et al., 2017).

 Choice
Providing a choice within behavioral treatment 
programs has been demonstrated to be an effec-
tive strategy for reducing problem behavior (e.g., 
Dibley & Lim, 1999; Rispoli et al., 2013). Within 
the context of behavioral treatment, choice can be 
considered an antecedent variable because it is in 
operation before the target response occurs and 
not in response to a behavior. Rispoli et al. (2013) 
evaluated the relative effects of across-activity 
choices and within-activity choices on escape- 
maintained problem behavior exhibited by four 
autistics/individuals diagnosed with ASD. In the 
across-activity condition, the authors provided 
the individuals with an array of activity options 
(e.g., handwriting tasks, math worksheets, read-
ing, writing) and prompted them to select an 
activity. After the participants made their selec-
tion, the authors implemented task demands. The 
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authors responded to all occurrences of problem 
behavior with vocal redirections back to work 
and planned ignoring (i.e., extinction). The 
within-activity condition was identical to the 
across-activity condition except that the authors 
chose the activity and subsequently provided a 
choice between different aspects of the chosen 
activity (e.g., location, materials, how to respond 
to answers [e.g., Yoda® or Darth Vader® voices]). 
The results showed that both choice arrange-
ments were effective at decreasing problem 
behavior relative to baseline. The results also 
showed that the across-activity arrangement pro-
duced less problem behavior than the within- 
activity choice arrangement for three of the four 
participants. Overall, the study results showed 
that (a) providing choices positively impacted the 
occurrence of problem behavior and (b) paramet-
ric aspects of the choice arrangements can further 
impact the occurrence of problem behavior. In 
the case of escape-maintained problem behavior 
(e.g., Rispoli et al., 2013), it is possible that pro-
viding choices may decrease the motivation to 
escape aversive activities.

 Prompt Procedures
Prompts have been defined by Cooper et  al. 
(2019) as antecedent stimuli that occasion spe-
cific responses and are supplemental to a behav-
ioral treatment. There are at least two broad 
categories of prompts: response prompts and 
physical prompts. Response prompts such as 
physical guidance target behavior. Stimulus 
prompts target the conditions that exist prior to 
the occurrence of a target behavior. Stimulus 
prompts are often used as a means to occasion 
behavior. When responding is more frequent 
and reliable in the presence of naturally occur-
ring stimuli, these auxiliary stimuli can be 
removed.

Cengher et  al. (2016) evaluated the relative 
effects of two distinct prompting strategies that 
varied in terms of how they were faded. 
Specifically, the authors first assessed distinct 
prompt topographies (i.e., no prompt/vocal dis-
criminative stimulus, model, gestural, partial 
physical, full physical) by investigating the extent 
to which they produced correct responses across 

ten one-step directives (e.g., clap, jump, point, sit 
down) with three autistics/individuals diagnosed 
with ASD. Next, the authors compared least-to- 
most (LTM) to most-to-least (MTL) prompt fad-
ing while also only including prompt topographies 
that had been identified as effective via the initial 
prompt assessment at producing correct respond-
ing. In the LTM condition, the authors first pro-
vided a verbal discriminative stimulus followed 
by the least assistance-intensive prompts in 
sequence. In the MTL condition, the authors ini-
tially provided the most assistance-intensive 
prompt (i.e., full physical) followed by lesser 
assistance-intensive prompts in sequence. In both 
conditions, after two consecutive trials in which 
the participants exhibited correct responding on a 
given prompt, the authors implemented a less 
assistance-intensive prompt. With all three indi-
viduals, both prompting procedures were effec-
tive relative to a control condition in which 
neither was used. The results also showed that the 
MTL prompting arrangement was more effective 
than the LTM arrangement at producing correct 
responding.

 Combining Antecedent 
and Consequence-Based 
Components

In practice, the treatments described so far 
throughout this chapter are often combined to 
form larger treatment packages. Antecedent and 
consequence-based interventions are often com-
bined as part of a comprehensive treatment pro-
gram. For example, the referenced Reed et  al. 
(2005) study included a differential reinforce-
ment component (i.e., breaks contingent on com-
pliance) and a noncontingent reinforcement 
component (i.e., fixed-time delivery of breaks). 
The noncontingent reinforcement component can 
be conceptualized as an antecedent approach that 
would affect the MO for escape-related behavior. 
Thus, motivation to engage in problem behavior, 
previously demonstrated to be maintained by 
escape, should have been reduced because the 
participants had access to this reinforcer on a 
fixed-time basis.
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 ABA-Based Comprehensive 
Approaches to Autism Treatment

 Intervention Programs That Utilize 
Applied Behavior Analysis 
Procedures

Over the past half century, several wide-ranging 
interventions and treatment programs have been 
developed to address the difficulties in social 
interactions, communication, play, and interfer-
ing behaviors that are commonly experienced by 
autistic individuals diagnosed with ASD. Based 
on research conducted during this timeframe, 
ABA is considered an evidence-based practice 
and is viewed as the most effective approach for 
addressing core challenges experienced by autis-
tic individuals diagnosed with ASD (Smith, 
2012; Leaf et al., 2021). In this section, a brief 
overview of three widely utilized approaches that 
utilize ABA procedures will be provided. These 
treatment approaches, whose development spans 
several decades, were selected to provide readers 
with an understanding of the evolution of how 
ABA techniques have been utilized in childhood 
intervention programs. References will be pro-
vided for each of these programs so that the 
reader can obtain additional information if 
desired.

 University of California, Los Angeles 
(UCLA) Young Autism Project (YAP)
The UCLA YAP Project is an intensive home- 
based intervention program for young autistics/
individuals diagnosed with ASD developed by 
Ivaar Lovaas and colleagues (http://www.lovaas.
com/). This intervention is sometimes referred to 
as discrete trial teaching (DTT). In the original 
YAP study, children in the intensive-treatment 
group received, on average, 40 h of intervention 
weekly for at least 2 years (Lovaas, 1987). The 
focus of therapy was on increasing language, 
attending, imitation, social behavior, play, and 
self-care skills, and decreasing disruptive behav-
iors. Intensive teaching was provided through a 
discrete trial format. Please reference Lovaas 
(1981) and Maurice et  al. (1996) for specific 
information on discrete trial teaching procedures 

and curriculum. Children in the minimal- 
treatment group received similar services but for 
only 10 h a week, and a third control group of 
children received an eclectic mix of interven-
tions. Compared to their baseline performance, 
children in the intensive-treatment group gained 
an average of 37 IQ points over the course of the 
treatment, representing an average difference of 
31 points higher in comparison to the control 
group. In addition, 47% of the children in the 
intensive group successfully completed first 
grade in a regular education setting. A follow-up 
study was conducted with those children who 
successfully completed first grade without sup-
port. At the age of 13 years, eight of these nine 
students were continuing to succeed in regular 
education settings without support. This group 
continued to perform significantly higher than 
the control group on measures of intelligence and 
adaptive abilities (McEachin et al., 1993).

Based upon the results of these studies and 
others, the UCLA YAP model has been described 
as one of the most empirically validated interven-
tions (Simpson, 2005). Many autistic children 
diagnosed with ASD who participated in YAP 
demonstrated meaningful growth in the areas of 
language, social behavior, and academics (Leaf 
et al., 2021). Subsequent to the seminal article by 
Lovaas (1987), the methodology based on the 
YAP program has been widely utilized in home 
and school settings. See Reichow and Wolery 
(2009) for a listing of articles that have utilized 
this methodology and Leaf and McEachin (2016) 
for history of YAP.

Of note, both methodological and ethical con-
cerns have been raised about the procedures that 
were employed by Lovaas and colleagues in the 
YAP program (Gresham & MacMillan, 1998). In 
an analysis of early intensive behavioral inter-
vention programs based on the YAP methodol-
ogy, Reichow and Wolery noted that the YAP 
model has produced strong effects for many chil-
dren. However, not all children responded posi-
tively to this intervention, suggesting that 
additional research is needed to identify modifi-
cations in procedures or alternative intervention 
procedures that would benefit this subgroup. 
Ethically, multiple concerns have been raised 
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about YAP including the use of aversives includ-
ing shock, the intensity of the treatment, the lack 
of individualized treatment, and the treatment’s 
intended outcome of “curing” ASD. These are 
important concerns that require appropriate eval-
uation and discussion. A thorough discussion of 
common concerns that have been raised about the 
work of Lovaas and YAP is beyond the scope of 
this chapter. The authors encourage interested 
readers to read the article by Leaf et al. (2021) for 
additional context and discussion.

 Treatment and Education of Autistic 
and Related Communication- 
Handicapped Children (TEACCH)
The TEACCH Autism Program is a visually 
based approach that contains several components 
focused on modifying the environment to meet 
the individualized needs of autistics/individuals 
diagnosed with ASD (http://www.teacch.com/). 
This comprehension intervention approach is 
often referred to as structured teaching (Simpson, 
2005). TEACCH was developed by Eric Schopler 
and colleagues at the University of North Carolina 
in the early 1970s. The overriding goals of 
TEACCH are to teach children as many indepen-
dent skills and routines as possible and to indi-
vidually modify the environment to make it more 
meaningful for autistic children/children diag-
nosed with ASD (Turner-Brown & Hume, 2020). 
Caregivers are viewed as co-therapists and are 
actively engaged in learning TEACCH 
techniques.

Over the past several decades, TEACCH pro-
gramming has been used in classrooms, homes, 
and in community settings across the world. The 
four main components of the TEACCH program 
are (1) physical organization and structure, (2) 
daily schedules, (3) work systems, and (4) task 
structure. Examples of these four visually based 
components that are commonly used include: 
establishing clear visual and physical boundaries 
in rooms to minimize visual and auditory distrac-
tions, developing physically separate work and 
leisure areas in classrooms, the use of schedules 
(e.g., object, picture, icon, or written word sched-
ules) to increase independence, individualized 
work systems to increase an individual’s under-

standing of what and how much work needs to be 
done, and incorporating visual structure within 
tasks. Visual Activity Schedules, a category of 
visual supports that originated from TEACCH, 
are considered an evidence-based practice. A 
recent review found that visual activity schedules 
have been effectively utilized to increase on-task 
behaviors, to increase independence with transi-
tions, to decrease the latency to task initiation, 
and to decrease the level of prompts that are 
needed for transitions (Knight et  al., 2015). 
Please see Mesibov and Howley (2003), Mesibov 
et al. (2004), and Turner-Brown and Hume (2020) 
for details on TEACCH procedures.

Through the use of visual and external organi-
zation procedures, TEACCH attempts to increase 
an individual’s understanding of situations and 
expectations by helping them to answer the fol-
lowing questions: (1) Where am I supposed to 
be? (2) What am I supposed to do? (3) How long 
should I do it? (4) How long will I do this/how 
many should I do? (5) How will I know when I 
am done? (6) What will happen next? By provid-
ing supports to answer these questions TEACCH 
aims to decrease anxiety and frustration experi-
enced by some persons with ASD related to com-
prehension and communication difficulties. 
Because of TEACCH’s focus on environmental 
manipulations, the program can be viewed as 
containing a series of antecedent-based 
strategies.

 Naturalistic Developmental Behavioral 
Interventions
Several empirically validated treatments have 
been developed for young autistic children/chil-
dren diagnosed with ASD over the past several 
years, which integrate ABA with techniques 
drawn from developmental sciences. These treat-
ments represent a shift in focus from a reliance 
on the DTT methodologies popularized by 
Lovaas (1987) to the incorporation of various 
ABA techniques in natural settings with natural 
contingencies. Referred to as Naturalistic 
Developmental Behavioral Interventions 
(NDBIs), this group of treatments shares several 
common features including: antecedent- 
response- consequence contingencies embedded 
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throughout treatment, use of prompts and prompt 
fading, modeling, manualized practice, fidelity of 
implementation criteria, individualized treatment 
goals, ongoing measurement of progress, child- 
initiated teaching episodes, arranging the natural 
environment to motivate the child to communi-
cate and engage, use of natural reinforcement to 
increase motivation, and adult imitation of the 
child’s play, communication, and body move-
ments (Schreibman et  al., 2015; Frost et  al., 
2020). NDBIs are considered to be a best practice 
in the treatment of young children based on their 
integration of these developmental and behav-
ioral approaches (Zwaigenbaum et  al., 2015). 
Examples of empirically validated NDBIs 
include Early Start Denver Model (ESDM; 
Rogers et  al., 2012), Improving Parents as 
Communication Teachers (ImPACT; Ingersoll & 
Wainer, 2013), and Pivotal Response Training 
(PRT; Koegel & Koegel, 2006).

 ABA Across the Lifespan

With the strong public health focus on early iden-
tification of and intervention for autistics/indi-
viduals diagnosed with ASD, the majority of the 
focus has been on the pediatric population. 
Despite the fact that most people spend the 
majority of their lives as adults, it has been esti-
mated that as little as 2% of funding for autism 
research targets the adult population (https://iacc.
hhs.gov/publications/portfolio- analysis/2016). 
Fortunately there has been increasing awareness 
about the critical importance of programs to sup-
port the individualized needs of autistic adults/
adults diagnosed with ASD (Roux et al., 2021). 
Though more limited in comparison to the 
emphasis on children, a body of research exists to 
support the efficacy of ABA in addressing some 
of the core challenges experienced by many 
autistic adults. ABA techniques have been stud-
ied and applied to address needs in the areas of 
social engagement, vocational and work skills, 
and promoting leisure activities. The following is 
a very brief summary to provide readers with 
examples of ABA applications with autistic 
adults.

As a group, autistic adults/adults diagnosed 
with ASD are employed at much lower rates than 
adults without ASD (Sump et al., 2019). This sta-
tistic is of concern because employment is asso-
ciated with a number of positive benefits, 
including positive health outcomes and overall 
social well-being (Roux et  al., 2013). Multiple 
factors contribute to lower rates of employment 
for autistic adults/adults diagnosed with ASD, 
including the high prevalence of intellectual dis-
ability, medical and psychiatric comorbidities in 
the ASD population, limited opportunities for 
autistic adults/adults diagnosed with ASD to 
receive adequate job training and job coaching, 
and a lack of adequate job accommodations and 
supports in many settings.

In a systematic review of studies focused on 
promoting employment skills for autistic adults/
adults diagnosed with ASD, Anderson et  al. 
(2017) determined that one approach based on 
ABA principles, Behavioral Skills Training 
(BST), is considered to be evidence based. BST 
is a set of behavioral procedures that are used in 
combination to teach new skills. Most BST pro-
grams utilize direction instruction, modeling, 
prompting strategies, rehearsal, corrective feed-
back, and reinforcement. For instance, Lerman 
et  al. (2015) used a multiple baseline design 
across participants to evaluate the outcomes of a 
BST intervention teaching autistic adults/adults 
diagnosed with ASD without intellectual disabil-
ity skills needed to serve as behavior technicians 
for young autistic children/children diagnosed 
with ASD. BST was effective in teaching the par-
ticipants several behavior technician skills with a 
high level of procedural integrity. In a second 
experiment, the authors demonstrated that the 
adult participant’s skills generalized to other 
technician target behaviors and to other children 
not included in the training. Ratings provided by 
Board Certified Behavior Analysts (BCBAs) who 
worked with behavior technicians indicated that 
some of the participants’ skills were indistin-
guishable from those of typically developing 
adults in similar behavior technician roles. Other 
applications of BST include teaching an autistic 
adult/adults diagnosed with ASD computer skills 
(Sump et al., 2019) and skills needed for working 
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at a recycling business (Dotson et  al., 2013). 
While studies indicate that BST is an effective 
approach for teaching autistic adults/adults diag-
nosed with ASD a variety of vocational skills, 
additional research on employment-specific 
applications of ABA is an area of ongoing need.

Some research has suggested that many autis-
tic adults/adults diagnosed with ASD struggle to 
find and maintain employment due, at least in 
part, to difficulties with navigating the complex 
social interactions that can occur in work envi-
ronments. For instance, Lerman et  al. (2017) 
noted that effective work performance required 
the use of a variety of social behaviors such as 
responding appropriately to feedback and asking 
for help when needed. The authors conducted a 
study in which, within a contrived clinic setting, 
they simulated a variety of social skills that may 
be required at work. Participants were eight ado-
lescents and young autistic adults/adults diag-
nosed with ASD. The participants were evaluated 
in their use of a variety of work-related skills 
including notifying a supervisor if a work task 
was completed, asking for help with a task or if 
materials were missing, on-task behavior and 
work completion, and responding to corrective 
feedback. The participants’ responses were 
observed across these variables with a “supervi-
sor” (experimenter) when they were given either 
clear instructions, vague instructions, multiple- 
step instructions, missing materials, or tasks out-
side of their repertoire. Results indicated that 
work-based social skills can be evaluated in a 
clinical environment. The authors note that a next 
important step is to determine if a similar evalua-
tion of social behaviors can be effectively con-
ducted in a more naturalistic employment 
environment.

 Future Directions and Summary

A number of areas are ripe for future research 
and application involving the use of ABA meth-
odology to address challenges experienced by 
autistics/individuals diagnosed with ASD. Within 
the area of early identification, recent research 
has suggested that autism can be reliably identi-

fied in many children as young as 12–18 months 
of age. Given the demonstrable positive effects of 
early intervention, it will be important to deter-
mine if ABA procedures can be tailored to work-
ing with toddlers recently diagnosed or strongly 
suspected of having an autism spectrum 
disorder.

Individualizing treatment based upon our 
knowledge of autism is another area of future 
focus. As more has been learned about the het-
erogeneous presentation of autism spectrum dis-
orders, clinicians can increasingly focus on 
isolating key components that are most likely to 
lead to successful outcomes for different sub-
groups. It might be the case, for example, that 
different cognitive and communicative patterns 
may preclude or predispose individuals on the 
spectrum to treatment strategies that rely more 
heavily on antecedent-based interventions. 
Research can also increasingly focus on issues 
related to clinical outcomes. For instance, with 
respect to generalization and maintenance of 
skills, what represents the best mode of delivery 
for treatment: discrete trial training or training in 
naturally occurring situations?

Finally, outside of the clinical and research 
realm, the rapid increase in the number of indi-
viduals diagnosed with autism will likely mean 
that the policies put in place to assist such indi-
viduals will require close review. At the time that 
this chapter was revised in 2022, all 50 states cur-
rently cover ABA treatments for autistic children/
children diagnosed with ASD who are enrolled in 
Medicaid. In addition, all states have mandates as 
of 2019 that require private insurance companies 
to cover autism treatments. The specific coverage 
requirements vary by health plan (see https://
www.autismspeaks.org/health- insurance- 
coverage- autism for information regarding dif-
ferent types of coverage). The recent expansion 
in coverage provides an opportunity to more sys-
tematically examine the outcomes of ABA on 
meaningful developmental variables. For 
instance, researchers may evaluate differences in 
specific outcomes such as changes in joint atten-
tion or symbolic play among large groups of chil-
dren with ASD who receive ABA versus another 
treatment. Similarly, studies may be completed 
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regarding the longer-term impact of ABA treat-
ment on academic, social, and vocational 
outcomes.

In the preceding pages, we have attempted to 
provide an overview of ABA concepts as well as 
studies that illustrate how these concepts have 
been used to address the social, communicative, 
and behavioral concerns exhibited by many 
autistics/individuals diagnosed with ASD. 
While each of these concepts can be investi-
gated in more depth (and, the reader is invited to 
do so), what should be apparent is the long-
standing empirical nature of evaluation and 
treatments based upon ABA methodology. It is 
important to note that, although it did not 
emerge as an approach specific to autism, ABA 
has yielded substantial contributions specific to 
this population.
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 Overview

The evaluation process for autism spectrum disor-
der (ASD) can vary drastically in the way it looks 
due to the wide variety of assessments and domains 
that are included in a comprehensive evaluation. 
This chapter attempts to delineate best practices in 
the autism spectrum disorder diagnostic evaluation 
process by reviewing the domains of interest in an 
evaluation, the common assessment tools used in 
these domains, common comorbid diagnoses, and 
other diagnostic considerations. Additionally, each 
of these components will vary based on the child’s 
general developmental category (i.e., infant/toddler, 
childhood/preadolescence, and adolescence) to 
ensure that tests and procedures were created and 
normed with similarly aged children and/or devel-
opmentally appropriate.

Every evaluation should begin with an intake 
interview designed to gather information about 
the child’s presenting concerns, developmental 
history, family history, medical history, and ser-
vice history. The intake typically involves the pri-
mary caregivers of the child but may include other 
significant adults such as grandparents and ser-
vice providers. The information gathered in this 
initial meeting will directly impact the assessment 
battery chosen to assess the various areas of con-
cern and interest. Autism-specific behaviors, cog-
nitive ability, adaptive behaviors, speech/language 
ability, restricted interests and repetitive behav-
iors, sensory abnormalities, and other psychologi-
cal comorbidities are the areas typically assessed 
in a comprehensive autism evaluation.

A comprehensive evaluation process should 
result not only in a diagnosis but also in individu-
alized recommendations for support and interven-
tions services that often include applied behavioral 
analysis services. These recommendations should 
be included in the completed testing report and 
disseminated to parents and other relevant parties 
during a feedback session. Lastly, future directions 
for the field of autism diagnostics will be discussed 
in this chapter as well.

 Diagnostic Domains

 Autism-Specific

The heart of evaluation for autism spectrum dis-
order, regardless of age, is the use of tools 
designed to assess autism-related symptoms and 
behaviors. Per the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition 
(DSM-V; American Psychological Association 
[APA], 2013), autism spectrum disorders are a 
collection of neurodevelopmental disorders 
characterized by differences in social communi-
cation, difficulty with social interaction, and 
restricted and repetitive behaviors and interests. 
Individuals with autism can present with a vast 
array of difficulties with social communication 
and interaction such as a lack of initiation of 
social interaction, decreased social-emotional 
reciprocity, infrequent and/or poorly modulated 
eye contact, failing to integrate verbal and non-
verbal communication, difficulty with creating 
and maintaining relationships with others, a 
lack of imaginative play, and little interest in 
their peers. ASD is also characterized by the 
presence of restricted and repetitive behaviors 
and interests (RRBIs). For children and adoles-
cents, this can present as repetitive or ritualistic 
play, difficulties with transitions, insistence on 
sameness, intense interests in certain objects  
or subjects, and sensory abnormalities. 
Comprehensive evaluation of autism spectrum 
disorder should contain evaluation instruments 
that assess these domains. Fortunately, there are 
a number of instruments that can be used to 
accomplish this goal across childhood and ado-
lescence. Additionally, these instruments are 
used to obtain evidence for an autism spectrum 
disorder diagnosis through multiple formats, 
including parent/caregiver report, teacher 
report, structured interview procedures, and 
clinical observation.

Parent/caregiver and teacher report tools are 
vital to both screening for ASD and to gain an 
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understanding of an individual’s symptoms and 
behaviors from the perspective of important 
stakeholders in their lives. Prior to be referred 
for a comprehensive evaluation for autism spec-
trum disorder, children are often screened using 
a  measure such as the Modified Checklist for 
Autism in Toddlers, Revised (M-CHAT-R; 
Robins et al., 2009). The M-CHAT-R is a brief, 
parent report screening tool used to assess risk 
for autism spectrum disorder among toddlers 
between ages of 16 and 30  months. The 
M-CHAT-R is a free instrument, often used by 
primary care and pediatric physicians to provide 
a quick screener for early signs of autism with 
minimal training (Sturner et  al., 2016). 
Physicians can use the follow-up interview to 
further screen children who have been identified 
as medium-risk, while children that fall in the 
high-risk range should be bypassed for the fol-
low-up interview and instead be recommended 
for early intervention services and a diagnostic 
evaluation. Unfortunately, the M-CHAT-R only 
covers a small age range. The Gilliam Autism 
Rating Scale, Third Edition (GARS-3; Gilliam, 
2013) is another screening tool with a wider age 
range of 3–22 years. It is more comprehensive 
than the M-CHAT-R, with 56 items and six sub-
scales assessing restrictive/repetitive behaviors, 
social interaction, social communication, emo-
tional responses, cognitive style, and maladap-
tive speech. The GARS-3, much like any 
screening tool, should be used with caution as it 
should not be used in isolation to make a diag-
nosis. The instrument was revised to reflect the 
change in diagnostic criteria for ASD in the 
DSM-V, but may still have low sensitivity for 
individuals that do not have a comorbid intel-
lectual disability (Nickel & Huang-Storms, 
2017). In general, both of these measures should 
be used as screeners for autism spectrum disor-
der rather than stand-alone evidence for a diag-
nostic classification and while these are a few of 
the most commonly used screeners in our field, 
there are several other well-validated tools that 
can be used as part of a comprehensive ASD 
battery.

A few excellent alternatives to the M-CHAT 
and GARS include measures such as the Autism 
Spectrum Rating Scales, the Baby and Infant 
Screen for Children with aUtIsm Traits, Autism 
Spectrum Disorders  – Child, and the Social 
Responsiveness Scale-Second Edition. These 
tools provide a greater breadth of information 
about the presence and severity of symptoms and 
can be used both as screeners or as part of a larger 
comprehensive assessment battery. The Autism 
Spectrum Rating Scales (ASRS; Goldstein & 
Naglieri, 2009) are a set of forms created to mea-
sure behaviors associated with autism by a child’s 
caregiver or teacher for children between the ages 
of 2 and 18 years. There are a total of four differ-
ent forms for the age ranges of 2–5  years and 
6–18 years, with options of caregiver or teacher 
reports for each age range. Additionally, there is 
a short form for each age range that could be 
completed by caregivers or teachers; however, 
this should be used as a screener or for treatment 
monitoring in the place of the M-CHAT-R or 
GARS-3 instead of as part of a diagnostic evalu-
ation due to their brevity. Additionally, there is a 
prorated method of scoring available for individ-
uals with limited or no language that can be used 
for all forms (Goldstein & Naglieri, 2013).

The Social Responsiveness Scale-Second 
Edition (SRS-2; Constantino & Gruber, 2012) is 
another multi-form assessment tool that can be 
used in autism spectrum disorder evaluations. Like 
the ASRS, the SRS-2 assesses the social deficits as 
well as restricted and repetitive behaviors associ-
ated with autism for individuals ages 2½ years to 
adulthood (Constantino & Gruber, 2012). It con-
sists of four different forms that depend on an indi-
vidual’s age: pre-school (2½–4½  years old), 
school-age (4–18 years old), adult (19 years old 
and older), and an adult self-report, something that 
the ASRS does not have. However, it does not con-
tain alternative scoring for those with limited to no 
language ability like the ASRS. As the ability to 
use language can significantly impact the interpre-
tation of an individual’s social-communicative 
ability, it is recommended to use a tool like the 
ASRS that can account for that.

4 Comprehensive Assessment of Autism Spectrum Disorders



62

There are also other tools that can be used to 
gather a parent/caregiver report of symptoms and 
behaviors that also include measures of comorbid 
difficulties, like the Baby and Infant Screen for 
Children with aUtIsm Traits (BISCUIT; Matson 
et al., 2007) or the Autism Spectrum Disorders—
Child assessment battery (ASD-C; Matson & 
González, 2007a, b, c). The BISCUIT can be 
used with infant/toddler ages 17–37  months, 
while the ASD-C is intended for children ages 
3 years and older. Each measure is comprised of 
three parts. Like the ASRS, the first parts of the 
BISCUIT and ASD-C are intended to measure 
the presence of symptoms of autism and the level 
of impairment related to each symptom. What is 
unique to the BISCUIT and ASD-C are the sec-
ond and third parts. Part two of the BISCUIT 
assesses disorders and difficulties that commonly 
co-occur with autism, including attention deficit/
hyperactivity disorder, conduct disorder, 
obsessive- compulsive disorder, specific phobia, 
tic disorder, and eating difficulties. Part three 
assesses the child’s impairment related to chal-
lenging behaviors like stereotypy, aggression, 
and self-injury. The ASD-C expands upon the 
content of the BISCUIT’s part two and three by 
assessing for additionally developmentally rele-
vant difficulties, such as depressive symptoms 
and other internalizing behavior problems.

In conjunction with parent or caregiver report 
of an individual’s behavior, it is vital to incorpo-
rate clinical observation of the child or adoles-
cent into a comprehensive evaluation. This goal 
is often accomplished with the ADOS-2. The 
Autism Diagnostic Observation Schedule, 
Second Edition (ADOS-2; Lord et al., 2012), is a 
semi-structured, standardized observational mea-
sure of communication, language, social interac-
tions, repetitive, restricted behaviors and 
interests, as well as play and imagination. It con-
tains five different modules that could be admin-
istered depending on the individual’s age and 
developmental level. It is designed to be used 
with children from 12 months old to adulthood. 
Trained individuals select and administer the 
appropriate module to the child, which often con-
sists of engaging, play-based tasks, and then code 
the child’s behavior following the administration. 

These codes are then transferred into an algo-
rithm which produces scores with specific autism 
or autism spectrum cutoffs, with the exception of 
the Toddler Module in which the algorithm pro-
duces ranges of “concern”.

The Childhood Autism Rating Scale, Second 
Edition (CARS-2; Schopler et al., 2010) is a mea-
sure of autism symptom severity also based on 
direct clinical observation. However, the CARS-2 
is a questionnaire completed by the clinician 
after all encounters with the child have occurred, 
rather than a rating based on one test administra-
tion like the ADOS-2. The clinician can also have 
a caregiver complete an additional CARS-2 ques-
tionnaire to provide additional information for 
their ratings. The CARS has two forms: the 
Standard Version and the High-Functioning 
Version. The High Functioning version should be 
used if the individual in question has average or 
above cognitive skills, great verbal ability, and 
fewer social and behavioral difficulties. For both 
forms, the ratings are summed and transformed 
to derive a T-score. This resulting T-score for this 
instrument is interpreted differently than T-scores 
are typically interpreted. The CARS-2 is based 
on data from individuals on the spectrum instead 
of neurotypical children. Instead of an average 
T-score indicating few to no symptoms of autism 
spectrum disorder, an average score is indicative 
of an average level of autism-related symptoms 
and behaviors. The CARS-2 should not be used 
in place of the ADOS-2, but it can be helpful to 
incorporate other behavioral observations from 
other testing appointments in a standardized 
fashion in addition to the data gathered by the 
ADOS-2.

Comprehensive evaluations can also include 
standardized interview tools, like the Autism 
Diagnostic Interview-Revised (ADI-R; Rutter 
et al., 2003) or the Monteiro Interview Guidelines 
for Diagnosing the Autism Spectrum, Second 
Edition (MIGDAS-2; Monteiro & Stegall, 2018). 
The ADI-R is a semi-structured interview that 
clinicians can use to thoroughly evaluate an indi-
vidual’s developmental history and current 
behavior. The interview is administered to a par-
ent or caregiver that is familiar with the individ-
ual and can provide information about family 
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history, education, previous diagnoses, medica-
tions, developmental history, language, social 
development and play skills, interests, and other 
relevant behaviors such as aggression, self-injury, 
and epilepsy. Parents and caregivers can answer 
questions about their children across a wide age 
range as long as the child’s cognitive age is at 
least 2 years. One could also use the MIDGAS-2 
as part of a comprehensive evaluation. It differs 
from the ADI-R in that the individual suspected 
of having autism is included in the process. The 
assessment includes guidelines for conducting an 
interview with parents, caregivers, and teachers 
about the individual’s behavior at home and in 
school and for conducting a sensory-based inter-
view with the individual. The evaluation results 
in a comprehensive behavioral profile that can be 
used in conjunction with other assessment proce-
dures to provide a diagnosis and guide treatment 
planning.

It is also possible to derive evidence for an 
autism diagnosis from other measures that do not 
fall in the realm of parent/caregiver report, obser-
vational, or interview measures. One such tool is 
the Developmental Neuropsychological 
Assessment (NEPSY-II; Brooks et al., 2009). By 
itself, the NEPSY-II is a comprehensive neuro-
psychological assessment for children and ado-
lescents, measuring domains such as attention, 
executive functioning, memory, learning, senso-
rimotor ability, and visual processing. It also con-
tains two specific subscales assessing social 
perception that can indicate difficulties associ-
ated with autism spectrum disorder: Theory of 
Mind and Affect Recognition (Narzisi et  al., 
2013). While not directly created for ASD evalu-
ations, use of these subtests can provide addi-
tional objective information about the individual’s 
ability to recognize different emotions and com-
prehend others’ perspectives, intentions, and 
beliefs. These subtests can be administered alone 
or as part of a battery of NEPSY-II subtests, espe-
cially if the presenting problems indicate comor-
bid difficulties with attention, memory, or 
learning.

Video-based diagnostic tools are becoming 
more commonplace as the need for diagnostic 
services, especially those that can be provided 

remotely, increases. The Vanderbilt Kennedy 
Center’s program TELE-ASD-PEDS is one such 
telehealth tool designed to assess for autism in 
children under 36 months (Corona et al., 2020). 
The provider instructs the parent or caregiver to 
engage in several tasks with their child, which 
allows the provider to make important behavioral 
observations regarding potential autism symp-
toms. NODA is another remote assessment plat-
form that utilizes video to capture the child’s 
behavior in the home available for clinicians to 
incorporate in their assessment practices 
(Nazneen et  al., 2015). Other platforms have 
incorporated machine learning and artificial 
intelligence (AI) into their diagnostic process 
that are trained to identify autism based on patient 
data. COGNOA is one such program that utilizes 
parent/caregiver report questionnaires, home vid-
eos of the child, and other health information to 
provide early identification of autism (Abbas 
et al., 2018) Needless to say, the use of technol-
ogy in screening and diagnosis of autism is a bur-
geoning area that will continue to grow in the 
hopes that the process can become more efficient 
and accessible (Table 4.1).

 Cognitive

In addition to the assessment of the core features 
of ASD, there are multiple other domains related 
to the presentation of ASD, potential comorbid or 
differential diagnoses, and overall prognostics 
that should be included in a comprehensive 
assessment. Recent estimates suggest that 
approximately 30% of children diagnosed with 
autism spectrum disorder also have a comorbid 
intellectual disability (Maenner et al., 2020). The 
DSM-V listing for ASD includes a specifier for 
cognitive impairment for this very reason (APA, 
2013). Thus, assessment of cognitive ability is 
vital to a comprehensive assessment of a child 
suspected of an autism spectrum disorder. It is 
also important as an intellectual profile can also 
delineate a child’s strengths that are important to 
the interpretation of the overall assessment results 
and can be incorporated into treatment. The best 
tool for cognitive assessment can vary depending 

4 Comprehensive Assessment of Autism Spectrum Disorders



64

Table 4.1 Autism-specific measures

Measure Age range Format
M-CHAT-R 
(Robins et al., 
2009)

16–
30 months

Parent/caregiver 
report rating form

GARS-3 
(Gilliam, 2013)

3–22 years Parent/caregiver 
or teacher report 
rating form

ASRS (Goldstein 
& Naglieri, 
2009)

2–18 years Parent/caregiver 
or teacher report 
rating form

SRS-2 
(Constantino & 
Gruber, 2012)

2.5 years and 
up

Parent/caregiver, 
teacher, and 
self-report rating 
form

BISCUIT 
(Matson et al., 
2007)

17–
37 months

Parent/caregiver 
report rating form

ASD-C (Matson 
& González, 
2007a, b, c)

3–16 years Parent/caregiver 
report rating form

ADOS-2 (Lord 
et al., 2012)

12 months 
and up

Clinician ratings 
based on clinical 
observation of 
child’s behavior

CARS-2 and 
CARS-2-HF 
(Schopler et al., 
2010)

2 years and 
up

Clinician ratings 
based on clinical 
observation of 
child’s behavior 
across testing 
sessions

ADI-R (Rutter 
et al., 2003)

2 years and 
up

Semi-structured 
interview with 
parent/caregiver

MIDGAS-2 
(Monteiro & 
Stegall, 2018)

Toddlers, 
children, 
adolescents, 
and adults

Guided interview 
process with 
caregiver/parent 
and sensory- 
based interview 
with individual

NEPSY-II 
Theory of Mind 
and Affect 
Recognition 
Subtests (Brooks 
et al., 2009)

3–16 years Structured items 
administered to 
the child/
adolescent

teleASD PEDS 
(Corona et al., 
2020)

Under 
36 months

Remote 
video-based 
clinical 
observation of 
child’s behavior

NODA (Nazneen 
et al., 2015)

NA Remote 
video-based 
clinical 
observation of 
child’s behavior

(continued)

Table 4.1 (continued)

Measure Age range Format
COGNOA 
(Abbas et al., 
2018)

NA Assessment 
platform that 
includes remote 
assessment and 
video-based 
observation

on the child’s age and language ability; therefore, 
multiple options are discussed below.

Comprehensive assessment of cognitive abil-
ity can be difficult for younger children, espe-
cially for those with developmental delays or 
limited verbal ability. The Bayley Scales of Infant 
and Toddler Development, Fourth Edition 
(Bayley & Aylward, 2019) contains a measure of 
cognitive development for infants and toddlers 
ages 16 days to 42 months. The assessment con-
tains play-based tasks designed to evaluate the 
child’s visual preference, attention, memory, sen-
sorimotor exploration and manipulation, and 
concept formation skills compared to their same- 
aged peers. Similarly, the Mullen Scales of Early 
Learning (Mullen, 1995) is an assessment system 
for infants and toddlers for measuring emerging 
cognitive, language, and motor development. The 
age range of the Mullen extends to 68 months. 
However, it has not been updated since its incep-
tion, while the Bayley was recently updated and 
is considered to be a more comprehensive assess-
ment (which also includes measures of receptive/
expressive language, motor, social emotional, 
and adaptive skills). Overall, the Bayley is the 
preferred cognitive assessment instrument for 
estimating cognitive ability in infants and 
toddlers.

Starting at age two, clinicians can use the 
Stanford-Binet Intelligence Scales, Fifth Edition 
(SB-V; Roid, 2003) to obtain a more comprehen-
sive picture of the child’s intelligence. Unlike the 
Bayley and Mullens, which are estimates of cog-
nitive development skills, a standardized admin-
istration of the SB-V provides a measure of the 
child’s full-scale intelligent quotient (IQ), verbal 
IQ, and nonverbal IQ.  Having a comparison of 
verbal versus nonverbal ability can provide addi-
tional evidence for an autism diagnosis as signifi-
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cant differences between verbal and nonverbal 
cognitive ability have long been associated with 
autism spectrum disorder (Ankenman et  al., 
2014). Additionally, it can provide insight into 
how the child learns best and what types of activ-
ities they will enjoy, which can be helpful for tai-
loring supportive intervention services after the 
evaluation.

Regardless of chronological age, some chil-
dren are unable to complete a verbal cognitive 
assessment like the SB-V due to verbal language 
impairments. In these cases, the Leiter 
International Performance Scale, Third Edition 
(Roid et al., 2013) can be used to obtain an esti-
mate of nonverbal cognitive ability across the 
lifespan, starting at age 3. If the child is not old 
enough to complete the Leiter, the evaluator 
should instead administer the Bayley scales. The 
Leiter is a test of nonverbal intelligence and cog-
nitive abilities that was specifically designed for 
the assessment of individuals with disabilities, 
such as autism spectrum disorder. Using the 
Leiter-3 allows the examiner to obtain a measure 
of an individual’s innate intellectual ability 
regardless of their verbal communication skills. 
While this assessment does not allow for the 
examination of a potential fractured IQ profile, it 
does give the best estimate of intellectual ability 
in individuals that are nonspeaking or have lim-
ited language ability.

There are multiple Wechsler-branded assess-
ments of intelligence that are also commonly 
used to assess cognitive ability during autism 
evaluations. The two most commonly used for 
children and adolescents are the Wechsler 
Preschool and Primary Scale of Intelligence, 
Fourth Edition (WPPSI-IV; Wechsler, 2012) and 
the Wechsler Intelligence Scale for Children, and 
Fifth Edition (WISC-V; Wechsler, 2014). The 
WPPSI-IV is intended for children ages 2 years 
and 6 months to 7 years and 7 months, while the 
WISC-V is used with children and adolescents 
ages 6 years to 16 years and 11 months. These 
assessments contain developmentally appropriate 
subtests that assess the child’s verbal comprehen-
sion, visual-spatial ability, fluid reasoning skills, 

working memory, and processing speed. Like the 
SB-V, the WPPSI-IV and WISC-V provide a 
measure of nonverbal ability that can be com-
pared to measures of the child’s verbal ability. 
However, the SB-V does not contain a measure 
of processing speed, which can significantly 
influence the interpretation of an individual’s 
overall ability. The Wechsler assessments contain 
the General Ability Index (GAI) that separates 
these abilities from the overall full-scale IQ in the 
case that these abilities are significantly influenc-
ing their scores. Additionally, the WPPSI and 
WISC can be used to derive a Cognitive 
Proficiency Index, a measure of working mem-
ory, and processing speed. This index may be 
indicative of comorbid attention difficulties, 
which are discussed later in this chapter. While 
the SB-V provides a better comparison of verbal 
versus nonverbal ability, it may be worthwhile to 
administer a Wechsler test instead if attentional 
difficulties are a concern. However, if the child 
has limited to no language ability, the evaluator 
should instead administer the Leiter-3 and utilize 
the supplementary attentional and memory sub-
tests that are a part of that instrument.

The Wechsler Adult Intelligence Scale, Fourth 
Edition (WAIS-IV; Wechsler, 2008) is normed 
for ages 16–90, meaning that it technically 
encompasses part of the adolescent age range. 
Unlike the WPPSI-IV and WISC-V, the WAIS-IV 
does not contain measures of nonverbal intelli-
gence or cognitive proficiency and is not recom-
mended. Similarly, some may consider using the 
Wechsler Abbreviated Scale of Intelligence, 
Second Edition (WASI-II; Wechsler, 2011) for 
this same age range but should considered this 
measure with even greater caution. The WASI 
gives a simplified measure of verbal and nonver-
bal ability comprised of only four subtests. 
While it can give an estimate of cognitive ability, 
the WASI-II is unable to provide information 
about other cognitive areas such as processing 
speed and working memory that are significant 
in the interpretation of evidence toward or 
against a diagnosis of autism spectrum disorder 
(Table 4.2).
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Table 4.2 Cognitive assessment measures

Measure Age range Format
Bayley 
Cognitive 
Subtest (Bayley 
& Aylward, 
2019)

16 days to 
42 months

Structured items 
administered to the 
child and caregiver 
report

Mullen 
(Mullen, 1995)

1–68 months Structured items 
administered to the 
child

SB-V (Roid, 
2003)

2–85+ years Structured items 
administered to the 
child

Leiter-3 (Roid 
et al., 2013)

3–75+ years Structured items 
administered to the 
child nonverbally

WPPSI-IV 
(Wechsler, 
2012)

2.5–7 years, 
7 months

Structured items 
administered to the 
child

WISC-V 
(Wechsler, 
2014)

6–16 years, 
11 months

Structured items 
administered to the 
child

WAIS-IV 
(Wechsler, 
2008)

16–90 years, 
11 months

Structured items 
administered to the 
adolescent

WASI-II 
(Wechsler, 
2011)

16–90 years, 
11 months

Structured items 
administered to the 
adolescent

 Adaptive

Adaptive behaviors are those behaviors that 
involve conceptual, social, and practical skills of 
which enable a person to manage their environ-
ment in a way that promotes success. These 
behaviors may include daily living skills, social 
skills, communication skills, and motor skills. 
Those with an autism spectrum disorder may 
exhibit significant deficits within these areas such 
that they may struggle to take care of themselves 
throughout their daily lives. They may also have 
difficulties interacting with others and maintain-
ing conversation which aligns with deficits in 
these skills. For comprehensive autism evalua-
tions, information regarding adaptive behavior is 
typically gather via parent report, teacher report, 
and self-report measures. Including an assess-
ment of adaptive behaviors can help to identify 
how the individual engages with others, how well 
they are able to independently take care of them-
selves, and how they keep themselves safe.

At present, there are two main assessment 
tools that are recommended for use in the evalua-
tion of adaptive skills: The Adaptive Behavior 
Assessment System-Third Edition (ABAS-3; 
Harrison & Oakland, 2015) and the Vineland 
Adaptive Behavior Scale- Second Edition 
(Vineland-3; Sparrow et al., 2016). The ABAS-3 
(Harrison & Oakland, 2015) consists of a 
parent/caregiver report measure, a teacher/day-
care report measure, and a self-report measure. 
This assessment encompasses a wide age range 
with norms that range from birth up to 89 years 
old. This measure assesses the conceptual, social, 
and practical domains of adaptive skills and 
includes 11 different skill areas such as commu-
nication, community use, functional academics, 
health and safety, home or school living, leisure, 
motor, self-care, self-direction, social, and work. 
These items focus on everyday activities required 
to care for oneself, interact with others effectively 
and independently, and meet environmental 
demands, which can be a difficult for individuals 
on the spectrum.

The Vineland-3 (Sparrow et al., 2016) is simi-
lar to the ABAS-3 in both structure and content. 
Like the ABAS-3, the Vineland-3 assesses the 
different domains of adaptive behavior including 
communication, daily living skills, and socializa-
tion. The primary differences between these mea-
sures are the inclusion of a semi-structured 
interview form and the exclusion of a self-report 
form. The interview form is meant to assess the 
adaptive behaviors of those from birth to 90 years 
of age where either a parent or caregiver is inter-
viewed regarding the adaptive behaviors of the 
individual being evaluated. While the Vineland-3 
lacks a self-report form, the ABAS-3 self-report 
is intended for ages 16–89, meaning that it would 
not likely be helpful to include unless the evalua-
tion was for an older adolescent. Overall, both 
tools are adequate for the assessment of adaptive 
behaviors in children and adolescents across 
multiple raters and multiple settings for the pur-
pose of diagnosis and to delineate target behav-
iors for intervention services.

While no longer a recommended measure of 
assessment for adaptive behaviors, it is important 
to mention the Scales of Independent Behavior- 
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Table 4.3 Adaptive behavior assessment measures

Measure Age range Format
ABAS-3 
(Harrison & 
Oakland, 2015)

Birth to 
89 years and 
11 months

Parent/caregiver, 
teacher/daycare 
provider, and adult 
self-report rating 
forms

Vineland 
Adaptive 
Behavior Scale 
(Sparrow et al., 
2016)

Birth to 
90 years

Semi-structured 
interview, parent/
caregiver rating 
form, and teacher 
rating form

Revised (SIB-R; Bruininks et al., 1996) as it has 
been used historically as an integral part of diag-
nostic evaluations for autism. This measure was 
intended to assess functional independence and 
adaptive functioning across different settings 
from birth to 80 years old. However, the SIB-R 
has not been updated since its release in 1996 and 
includes many outdated adaptive tasks/skills that 
are not expected of individuals today. Therefore, 
it is strongly recommended that this measure no 
longer be used in the field (Table 4.3).

 Speech/Language

Impairments in speech, language, and social 
communication are core features of ASD. The 
range of verbal abilities is extensive, as are the 
idiosyncrasies in language differences common 
to those with ASD. These differences in verbal 
abilities or characteristics include speech and 
language delays, echolalia, idiosyncratic speech, 
and a host of other language differences (Mody 
& Belliveau, 2013). Many with ASD have limited 
verbal communication with about 30% being 
deemed nonverbal after failing to develop phrase 
speech by 9 years of age (Anderson et al., 2007). 
While later speech acquisition does occur at 
higher rates than previously thought (Pickett 
et  al., 2009), speech acquisition after middle 
childhood is rare and of those that have not devel-
oped phrase speech by 4 years of age, higher non-
verbal IQ was the biggest indicator of 
differentiating those that will develop phrase and/
or fluent speech later in childhood (Wodka et al., 
2013). Other common speech differences include 

odd intonation or monotone speech, other pros-
ody differences, immediate and delayed echola-
lia, and articulation issues often related to apraxia 
and other oral-motor impairments. Some differ-
ences observed are within the acquisition of lan-
guage with some individuals exhibiting deficits 
in vocabulary and others exhibiting advanced 
vocabulary, though both tend to have limitations 
in abstract and social-emotional language (e.g., 
pronoun reversals, difficulties labeling emotions, 
relationships, and abstract concepts). While these 
differences are not specific to ASD and are 
observed in typical development and other neuro-
developmental disorders (Gernsbacher et  al., 
2016), the pervasiveness and unique characteris-
tics of these differences can often serve as key 
indicators of ASD and warrant comprehensive 
assessment.

The two most common and appropriate tests 
for this population for a broad comprehensive 
assessment of speech-language skills are the 
Preschool Language Scales-fifth edition (PLS-5; 
Zimmerman et  al., 2011) and the Clinical 
Evaluation of Language Fundamentals-fifth edi-
tion (CELF-5, Wiig et al., 2013). Both of these 
assessments include a broad assessment of recep-
tive and expressive language abilities and are the 
foundation of a strong comprehensive speech- 
language assessment. Both tests exhibit sufficient 
sensitivity and specificity in identifying receptive 
and expressive language deficits and are further 
useful in identifying deficits and differences 
common in ASD.

The PLS-5 can be used with children from 
birth to 7 years of age and is a play-based assess-
ment. It produces two broad standard scores of 
receptive auditory comprehension and expressive 
communication. Additionally, this test provides 
information that not only includes analysis of 
semantics and language structure but also pro-
vides useful information on attention, use of ges-
tures, social communication, vocal development, 
play, as well as emergent literacy skills. The test 
also provides an articulation screener and is 
available in both English and Spanish. For older 
children, the CELF-5 has been normed for indi-
viduals 5–21  years of age and is a more struc-
tured assessment than the PLS-5. The CELF-5 
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includes 16 individual subtests that can be 
selected based on the referral question or clinical 
concerns. Like the PLS-5, it also produces broad 
standard scores for receptive and expressive com-
munication skills (in addition to a core language 
score) as well as assessing sentence structure/
content and language memory/attention. 
Additionally, the CELF-5 includes a pragmatics 
observation checklist that can be used as a 
screener for pragmatic deficits common in ASD. 
Lastly, the CELF-5 also includes supplementary 
tests assessing reading comprehension and a 
structured writing subtest.

A third option commonly used for infants and 
toddlers is the Bayley (Bayley & Aylward, 2019) 
subtests of receptive and expressive language, 
which is often used when administering the other 
components of the Bayley (e.g., cognitive sub-
test). As noted earlier, the Bayley scales can be 
used with infants as young as days through tod-
dlers up to 42  months of age. These subtests 
incorporate structured items administered to the 
child supplemented with behavioral observations 
of language use during the testing session through 
play-based interactions and tasks.

Because children with ASD often struggle 
with the pragmatic and social use of language, 
oftentimes it is helpful to assess these areas of 
language development in addition to the broad 
information provided by the PLS-5 and CELF-5. 
Two measures commonly used for a deeper 
assessment of a broad range of language skills, 
and include good measures of pragmatic lan-
guage use, are the Comprehensive Assessment of 
Spoken Language, second edition (CASL-2; 
Carrow-Woolfolk, 2017) and the Oral and 
Written Language Scales, second edition 
(OWLS-II; Carrow-Woolfolk, 2011). Both of 
these measures assess four scales of language 
structure (i.e., lexical/semantics, syntax, supra-
linguistics, and pragmatics) and can be used with 
individuals aged 3–21  years. The OWLS-II 
assesses these four languages scales across the 
areas of listening comprehension, oral expres-
sion, reading comprehension, and written expres-
sion whereas the CASL-2 is strictly a measure of 
spoken language. However, the CASL-2 has sev-
eral subtests that assess areas of language that 

children with ASD commonly struggle with 
including non-literal language, pragmatic lan-
guage, and idiomatic language. Assessment of 
these language areas can be helpful in identifying 
needed supports in the social use of language.

More recently developed assessments of prag-
matic language, such as the Clinical Assessment 
of Pragmatics (CAPs; Lavi, 2019) have started to 
incorporate video-based components to further 
assess the complex nature of pragmatic language 
use. Normed for use with children between 7 and 
18 years of age, this unique assessment provides 
a more thorough assessment of pragmatic and 
social language skills and development including 
awareness of basic social routines, reading con-
text and nonverbal cues and the use of these same 
skills, and expressing emotions. While the nor-
mative sample does include children with autism, 
it would not be appropriate for an individual with 
a comorbid intellectual disability or severe lan-
guage impairment. The measure provides infor-
mation that can inform many areas of needed 
supports and aid in the development of pragmatic 
goals (Table 4.4).

 Restricted and Repetitive Behaviors 
and Interests

Restricted and repetitive behaviors and interests 
are one of the hallmark diagnostic criteria of 
autism spectrum disorder. These behaviors and 
interests may consist of insistence on sameness, 
becoming fixated on certain objects, having a 
heightened or lower sensitivity for different 
senses, and repetitive movements like spinning or 
rocking. Although RRBIs are a core feature of 
autism spectrum disorders, this domain is not 
specific to autism. There are other disorders such 
as obsessive-compulsive disorder that also fea-
ture RRBIs which makes it critical to assess for 
differing sensory abnormalities. When assessing 
restrictive and repetitive behaviors it is also 
important to consider compensatory behaviors, 
which are behaviors that allow the individual to 
mask or hide autism characteristics from others. 
Compensatory or masking behaviors can make 
restrictive and repetitive behaviors look different 
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Table 4.4 Speech/language assessment measures

Measure Age range Format
Bayley Receptive/Expressive Language 
Subtests (Bayley & Aylward, 2019)

16 days to 
42 months

Structured items administered to the child, 
observation, and caregiver report

PLS-5 (Zimmerman et al., 2011) Birth to 7 years Structured items administered to the child
CELF-5 (Wiig et al., 2013) 5–21 years Structured items administered to the child/

adolescent
CASL-2 (Carrow-Woolfolk, 2017) 3–21 years Structured items administered to the child/

adolescent
OWLS-II (Carrow-Woolfolk, 2011) 3–21 years Structured items administered to the child/

adolescent
CAPs (Lavi, 2019) 7–18 years Structured video-based items administer to the 

child/adolescent

to others and may make them difficult to under-
stand. Because compensatory behaviors could 
alter how these RRBIs may appear, it is best to 
use a self- or parent report and interviews to 
accurately capture how they may exist. When 
assessing for repetitive and restrictive behaviors 
and interests, it can be helpful to use a multi- 
method technique, meaning that the clinician 
should use both observation and other sources of 
information whether it be self- or parent reports. 
This may be especially relevant when assessing 
adults as the measures specific to adulthood are 
limited.

There are few different tools that can be used 
to assess RRBIs in both children and adolescents. 
One such tool used to measure repetitive and 
restrictive behaviors is the Repetitive Behavior 
Scale for Early Childhood (RBS-EC; Wolff et al., 
2016). This report measure is designed for chil-
dren from 17 months to 7 years of age and can be 
completed by parents, caregivers, and teachers. 
The RBS-EC is intended to understand differ-
ences across a broad range of repetitive and 
restrictive behaviors while focusing on quantify-
ing the dimensions of these behaviors. A recent 
psychometric study by Lachance et al. (2021) has 
provided additional normative data regarding age 
and gender which can be used for comparison 
during the evaluation process. The Repetitive 
Behaviors Scale-Revised (RBS-R; Bodfish et al., 
1999) is a similar measure suited for individuals 
from 6 to 17 years of age. This measure assesses 
stereotyped behavior, self-injurious behaviors, 
compulsive behaviors, routine behavior, same-
ness behaviors, and restricted behaviors and is 

also typically completed by parents or caregivers 
of the child. Individuals answer questions about 
repetitive movements, special interests, and insis-
tence on sameness. These questions help to high-
light the different behaviors that individuals 
engage in that they may be masking when in the 
presence of others.

It is important to recognize that the RBS-EC 
and RBS-R are strictly meant to assess restrictive 
and repetitive behaviors and are not autism- 
specific. While these measures may capture 
important information, it is essential to under-
stand sensory abnormalities as well to truly 
understand RRBIs. Thus, it is vital to measure for 
differences in sensory processing when consider-
ing a diagnosis of ASD.

 Sensory Abnormalities

Similar to RRBIs, sensory abnormalities are a 
core feature of autism spectrum disorder but are 
not limited to an ASD diagnosis. While many of 
the measures discussed include some component 
assessing sensory abnormalities (usually as an 
ASD specific diagnostic symptom), few mea-
sures have been developed specifically for the 
aim of assessing sensory abnormalities. One such 
measure is the Sensory Profile 2 (Dunn, 2014). 
This caregiver/teacher report measure can be 
used with children from birth through 14 years of 
age and assesses sensory abnormalities across 
sensory processing modalities (i.e., auditory, 
visual, touch, movement, body position, and oral 
sensory) and behavior (i.e., conduct, social- 
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emotional, and attentional) and categorizes these 
behaviors according to “quadrants”, which assess 
the degree to which their sensory behaviors fall 
under one of four categories. These quadrants 
include seeking/seeker, avoiding/avoider, sensi-
tivity/sensory, and registration/bystander which 
are based on two factors; the degree to which 
individuals actively self-regulate (with seekers 
and avoiders engaging in active self-regulation) 
and the threshold for which individuals notice 
sensory stimuli (with sensors and avoiders hav-
ing a low threshold for noticing sensory stimuli). 
The scores produced by the Sensory Profile 2 are 
percentile ranges and a 5-point Likert scale rang-
ing from much less than others to much more 
than others. Unfortunately, the measure does not 
provide scaled or standard scores and exhibits 
weak psychometric properties; however, the 
qualitative information gathered from this mea-
sure can be helpful in better characterizing the 
sensory abnormalities of the assessed individual 
to aid in the development of recommendations 
and intervention planning.

 Psychological Comorbidities

 Attention
One comorbidity with autism is difficulties with 
attention. Particularly, those with autism can 
have comorbid attention-deficit/hyperactivity 
disorder (ADHD). This disorder is defined by 
symptoms of inattention, hyperactivity, and/or 
impulsivity. In order to assess for ADHD within 
autistic individuals, caregiver and teacher report 
measures are available, such as the Behavior 
Assessment System for Children, 3rd Edition 
(BASC-3; Reynolds & Kamphaus, 2015) and the 
Conners-3 (Conners, 2008), for understanding 
these symptoms within an individual better. 
Measures can also be administered to the child, 
depending on their age. The primary behavioral 
measures that can be used with children for atten-
tion include the Conners Continuous Performance 
Test, 3rd Edition (Conners CPT-3; Conners, 
2014), Conners Continuous Auditory Test of 
Attention (Conners CATA; Conners, 2014), 
Conners Kiddie Continuous Performance Test 

2nd Edition (Conners K-CPT 2; Conners, 2006). 
The Conners CPT-3 and Conners CATA are for 
individuals 8  years old and older while the 
Conners K-CPT-2 is for children between the 
ages of 4 years and 7 years 11 months. In previ-
ous research, caregiver report measures such as 
the BASC-3 and Conners-3 have been able to dif-
ferentiate between symptoms of ASD and ADHD 
while the Conners CPT-3 had more difficulty dif-
ferentiating between these symptoms (Braconnier 
& Siper, 2021).

 Feeding Problems
Children with autism have significantly more 
feeding problems than those without autism. 
Feeding problems that children can have include 
food selectivity, rapid eating, chewing difficul-
ties, and food refusal. In order to understand 
these difficulties more, several measures exist to 
assess for them including the Brief Autism 
Mealtime Behavior Inventory (BAMBI; Lukens 
& Linscheid, 2008) and the Screening Tool of 
feeding Problems (STEP; Matson & Kuhn, 2001) 
that has been modified for use with children 
(STEP-CHILD; Seiverling et  al., 2011). The 
BAMBI has been used with children 3–8 years 
old while the STEP-CHILD has been used with 
children 2–18 years old. Both of these measures 
are caregiver reports and provide clarity to the 
child’s specific difficulties regarding feeding.

 Sleeping Problems
Many autistic children have difficulties with 
sleep. This can include difficulty falling asleep, 
difficulty staying asleep, early waking, parasom-
nias, and daytime sleepiness. One way to mea-
sure sleep problems in children with autism is 
keeping a sleep diary in which antecedents, 
behavior, and consequences surrounding sleep 
difficulties are recorded. Through this, one would 
be able to better understand possible causes in the 
child’s environment. Additional quantitative 
measures of sleep have been previously used to 
understand sleep difficulties within autistic chil-
dren. These include the Children’s Sleep Habits 
Questionnaire (CSHQ; Owens et al., 2000), the 
Behavioral Evaluation of Disorders of Sleep 
(BEDS; Schreck, 1998; Schreck et al., 2003) the 
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Family Inventory of Sleep Habits (FISH; Malow 
et al., 2009). The CSHQ has been used with chil-
dren with autism from 2 to 18  years old. The 
BEDS has been used with 5- to 12-year-olds with 
autism. The FISH has been used with autistic 
children between the ages of 4–10 years.

 Executive Functioning
Another common concern for autistic children is 
difficulties with executive functioning, which is 
broadly defined as inhibition, cognitive flexibil-
ity, impulse control, working memory, and 
 planning. Executive functioning deficits are 
thought to be associated with difficulty with 
behavior regulation, affective regulation, and 
meta- cognition which negatively impacts one’s 
ability to cognitively manage and execute tasks 
(Berenguer et al., 2018). Several measures exist 
that can examine these different aspects of execu-
tive functioning within autistic individuals. One 
such measure is the Delis-Kaplan Executive 
Functioning System (D-KEFS; Delis et  al., 
2001). The D-KEFS, used for ages 16 years old 
to 89 years old, has various tests that can be used 
to measure different aspects of executive func-
tioning, such as cognitive flexibility, response 
inhibition, and planning. Another measure for 
executive functioning is the previously men-
tioned NEPSY-II, which can be administered to 
children aged 3–16  years old. The NEPSY-II 
measures six different domains, one of which is 
executive functioning.

 Challenging/Disruptive Behaviors
Challenging and disruptive behaviors occur in 
children with autism at a higher rate than neuro-
typical children. These behaviors can include 
aggression, self-injury, and disruption to their 
environment. Often these behaviors are consid-
ered to be behaviors that can cause harm to the 
child or others, are not culturally or socially 
acceptable, and/or negatively affect their life or 
education. One measure of these behaviors is the 
Behavior Problems Inventory (BPI-01; Rojahn 
et al., 2001) which has been used with children 
aged 14 years and above. Another measure is the 

PDD Behavior Inventory (Cohen et  al., 2003). 
This has been used with children with autism 
between the ages of 2–12 years. One other way to 
assess challenging and disruptive behaviors that 
can be used with children of any age is conduct-
ing a functional behavior assessment (FBA). An 
FBA involves gathering information about the 
antecedents of a behavior, details about the 
behavior itself, and consequences for the behav-
ior. Additionally, challenging behaviors can also 
be assessed through the BISCUIT and ASD-C 
measures which were previously discussed.

 Diagnostic Considerations

In addition to evaluation of the previous domains, 
there are other common areas that are important 
to consider during evaluation and the interpreta-
tion of results from the evaluation.

 Regression of Skills

There are generally four patterns of development 
that have been identified in children that are iden-
tified as autistic (Pearson et al., 2018). Some chil-
dren exhibit autism symptoms within the first year 
of life. Others make developmental progress, but 
later experience a significant plateau in their 
development. Unfortunately, some children will 
attain developmental milestones but later regress 
or lose those skills. Other children that experience 
delays in their abilities from the beginning may 
also exhibit regression in certain skill areas. 
Previous research reports that the latter two pat-
terns typically occur around 21  months of age, 
ranging from 15 to 30  months (Barger et  al., 
2013). Parents may report regression of their 
child’s language skills, social skills, or a mixture 
of both. Documenting this regression is key as it 
provides context to the child’s current delays and 
areas of impairment as well as important targets 
for intervention. For older children and adoles-
cents, it also provides additional historical evi-
dence for an autism spectrum disorder diagnosis.
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 Age Milestone Transitions

Individuals on the spectrum sometimes have dif-
ficulties with age-related transitions, such as 
entering kindergarten, transitioning to middle 
school, or transitioning to high school. Distress 
and impairment related to their ASD and other 
behaviors may worsen during these transitional 
periods. Evaluations of children undergoing these 
important transitions should include recommen-
dations for better management of these transi-
tions, such as providing increased occupational 
therapy support and school-based interventions 
(Davis, 2009; Marsh et al., 2017).

 Compensatory Behaviors

One challenge of evaluating for autism, espe-
cially in older children, is the development of 
compensatory behaviors that hide or mask symp-
toms of autism. Compensatory behaviors, as it 
pertains to autism, is when an individual learns, 
whether consciously or subconsciously, to hide 
behaviors that may be considered socially unac-
ceptable and compensate with behaviors that are 
viewed as socially acceptable; this is also often 
referred to as masking or camouflaging behav-
iors. For example, an individual with autism may 
learn to make eye contact, imitate facial expres-
sions, or have phrases or jokes that are prepared 
for social conversations. These behaviors aid the 
individual in appearing socially competent. 
However, these compensatory behaviors can be 
taxing on the individual, potentially leading to 
diminished well-being, possibly due to stress 
associated with performing behaviors that do not 
come naturally to the person or from attempting 
to determine what behavior is appropriate to a 
situation. Individuals with compensatory behav-
iors tend to still have social issues, particularly 
with maintaining friendships, despite their own 
compensatory behaviors. Compensatory behav-
iors have also been found to be more prevalent in 
females than males, which can contribute to the 
disparate diagnostic rates (Ratto et  al., 2018). 
Taken together, individuals with autism, espe-
cially females, may develop compensatory 

behaviors that could result in them resting below 
the diagnostic threshold for autism but still expe-
riencing autism-related difficulties (Livingston 
et al., 2019).

 Barriers to Diagnosis

It is believed that ASD is equally distributed 
across all races, ethnicities, and socioeconomic 
statuses. However, the actual reported prevalence 
rates have been found to differ across races. More 
specifically, communities of color typically have 
a lower prevalence rate of ASD than other com-
munities (Baio et  al., 2018; Center for Disease 
Control and Prevention, 2016; Tek & Landa, 
2012). It is suggested that this is due to a lack of 
knowledge about autism and less access to 
healthcare resources within minority communi-
ties leading to fewer diagnoses (Tek & Landa, 
2012). It has been found that socioeconomic sta-
tus plays a role in these differences in prevalence 
rates as well (Durkin et al., 2017). This finding 
suggests that ASD is frequently underreported in 
racial and ethnic minorities from a lower socio-
economic status. Additionally, unique barriers 
exist for families that are of low income and/or 
minority backgrounds that create difficulties in 
receiving a full diagnostic evaluation. These bar-
riers include having limited follow-ups sched-
uled after a positive screening for ASD due to 
lack of access to phones or higher levels of stigma 
associated with a diagnosis of autism (Khowaja 
et  al., 2015). In addition to these barriers, it is 
often quite costly to obtain a diagnostic evalua-
tion for autism, not only for the cost of the evalu-
ation itself but for all costs associated with 
receiving that diagnosis (e.g., transportation to 
get the diagnosis, childcare for siblings, caregiv-
ers having to take time off work). Living in a 
rural area can also limit accessibility for diagnos-
tic evaluation services. Not only are there fewer 
available options for families to receive these ser-
vices, but the distance needed to travel to obtain 
these services is substantially higher and more 
costly. When there is limited access to proper 
resources, a diagnosis for autism may be missed 
or delayed. These barriers for an early diagnosis 
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of autism are then further compounded and com-
plicated by challenges when attempting to diag-
nose autism later in childhood or later in life.

 Comorbidities

An additional factor to consider when diagnosing 
autism is the high occurrence of co-morbid disor-
ders (i.e., two or more disorders that co-occur 
within an individual). Individuals with autism 
tend to present with high rates of co-occurring 
disorders, including psychiatric disorders like 
anxiety, depression, social anxiety, and obsessive- 
compulsive disorder as well as medical condi-
tions, such as sleep disorders, gastrointestinal 
disorders, and epilepsy (Ming et al., 2008). These 
high rates of co-morbidities can contribute to the 
difficulty of parsing apart what is autism and 
what is another disorder. A particularly notewor-
thy co-occurring disorder is social anxiety disor-
der, as both autism and social anxiety disorder 
tend to present similarly (e.g., aversion to social 
situations and lack of eye contact). While these 
behaviors may be present in both disorders, it is 
possible for a child to be diagnosed with either of 
these disorders, both, or neither. In order to dif-
ferentiate between autism and another disorder, a 
clinician must understand the reasons behind the 
symptoms presented as well as have a thorough 
understanding of the criteria for these disorders 
and how they could present within an individual.

 Recommendations and Treatment 
Planning

Once the results of the evaluation have been 
aggregated and interpreted, the clinician should 
utilize this information for the creation of tai-
lored recommendations and treatment planning. 
There are several types of recommendations that 
are common to comprehensive testing reports for 
autism, including in-home supports, speech ther-
apy, occupational therapy, ABA services, school- 
based recommendations, and even more 
depending on the child’s needs. However, it is 
important to incorporate not only the data regard-

ing the child’s weaknesses but also the available 
information of their strengths when recommend-
ing these services. The individual’s strengths can 
be leveraged to address their weaknesses in a 
more empowering and efficient way. For exam-
ple, a child that struggles with language but 
excels in visual processing, as determined by 
cognitive and language assessment can be sup-
ported with the use of visual schedules to aid 
transitions at home and in school.

 Feedback

Upon the completion of a diagnostic evaluation 
for autism, a feedback session is typically con-
ducted. How this feedback process is completed 
can vary across settings, but there are key parts of 
the feedback session that should be included. 
During the feedback, a clinician should, at mini-
mum, discuss the findings of the assessments, the 
diagnoses, and recommendations for the child 
and their family (Austin et al., 2012). However, 
feedback should not be limited to just this final 
session and should extend beyond. Providers 
should be continuously providing feedback to the 
caregiver throughout the evaluation session(s), 
such as information about the evaluation process 
and their observations of the child’s behavior. 
Doing so can help prepare a family for this final 
feedback session. Withholding information about 
a potential diagnosis during the evaluation pro-
cess, even if a diagnosis is not yet fully estab-
lished, can be harmful to the final feedback 
session. It is important to consider the family’s 
cultural background when providing feedback as 
this may contribute to their understanding and 
acceptance of the diagnosis and recommenda-
tions. Before the final session that is devoted to 
providing feedback, consider with the caregivers 
who should attend. It may or may not be helpful 
to have family members or other providers of the 
child present, depending on each family’s situa-
tion. Also, the presence of young children during 
a feedback session has the potential to be disrup-
tive or take the caregiver’s focus away from the 
feedback session. During the feedback session, 
the clinician should inquire about any changes 
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that have occurred with the child since their last 
session, acknowledge how the family contributed 
to the evaluation process, and provide them with 
an overview of the feedback process (Austin 
et al., 2012). Providing caregivers who attend the 
feedback session with written material, such as 
an evaluation report, and focusing on the child’s 
strengths are recommended. Always using clear 
language and allowing families time to process a 
diagnosis is helpful, as an autism diagnosis can 
be overwhelming for many families. For more 
information about conducting feedback sessions 
for autism diagnostic evaluations, we recom-
mend the video series, handbook, and other 
resources created by Autism Speaks regarding 
the subject. These videos can be found at https://
www.autismspeaks.org/tool- kit/atnair- p- guide- 
providing- feedback- families- affected- autism 
(Autism Speaks, n.d.).

 Future Directions

While there have been great strides made in the 
field of diagnostics for autism spectrum disor-
ders, there is always more work to be done. 
Clinicians and researchers have noted several 
areas in which current assessment literature and 
practices need to focus their efforts. For example, 
the field of diagnostics continues to search for 
new ways to increase the accessibility and effi-
cacy of autism evaluations. As discussed earlier, 
multiple efforts are being made to incorporate 
video observation tools and telehealth in the 
diagnostic process. There is also interest in 
potential biomarkers that can be used to identify 
autism (Frye et al., 2019). While the current diag-
nostic process is heavily based on clinical obser-
vation of behaviors and caregiver report, 
biomarkers could provide biological evidence for 
autism and improve rates of early diagnosis. 
However, this research is in its infancy and will 
require continued research efforts in order to be 
integrated into evaluation procedures.

For current assessment methods, there is a 
need for the development of better tools for the 
diagnostic domains mentioned previously in the 
chapter. Assessment of RRBIs and sensory 
abnormalities in particular are lacking. The tools 

that do exist are often limited in their psychomet-
ric utility, age range, or format. In general, many 
autism assessments are limited to parent/caregiver 
report due to the inability of children and adoles-
cents to report on their own developmental his-
tory and some behaviors. Current evaluative tools 
and those to be developed in the future should 
continue to expand their utility to older children 
and adolescents, increase their psychometric 
properties, and integrate multiple formats of 
assessment data to provide a comprehensive pic-
ture of the individual’s symptoms and behaviors.

There is also important work to be done con-
cerning autism and gender. The DSM-V criteria 
for autism spectrum disorder drive the creation of 
diagnostic instruments for evaluation; however, 
these criteria may not capture the presentation of 
ASD symptoms spanning the entire spectrum of 
gender. Historically, autism has been thought to 
be present more often in individuals assigned 
male at birth than those assigned female at birth, 
with a 4–1 ratio of boys to girls (Maenner et al., 
2020). While this difference in diagnostic rates 
has remained stable over time, there are ques-
tions as to why there continues to be such a robust 
sex difference. The DSM criteria at present are 
not sex- or gender-specific despite potential dif-
ferences in development for boys and girls on the 
spectrum (Rivet & Matson, 2011). Future 
research delineating these differences may pro-
vide evaluators with sex- and gender-specific 
consideration when evaluating for autism spec-
trum disorders. Additionally, a number of indi-
viduals on the spectrum are gender diverse, 
meaning that they identify outside of the gender 
binary (George & Stokes, 2018; de Vries et al., 
2010). The field is just beginning to address this 
cooccurrence and what it means for the presenta-
tion of ASD symptoms and the evaluation 
process.

While this chapter is focused on the assess-
ment of children and adolescents with autism 
spectrum disorder, there is burgeoning interest in 
increasing diagnostic efficacy for adults. Many 
adults with autism may go undiagnosed for a 
number of reasons including the barriers to diag-
nosis previously mentioned, not meeting criteria 
for previous conceptions of autism, less concern 
from parents about developmental issues, com-
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pensatory behaviors, and more (Cage & Troxell- 
Whitman, 2019; Davidovitch et al., 2015; Durkin 
et al., 2017; Lai & Baron-Cohen, 2015; Maenner 
et al., 2020). As such, the field will need to con-
tinue its efforts to improve the evaluation process 
beyond childhood and adolescence.

 Conclusion

As we conclude this chapter, we hope it has 
become clear that the evaluation process for 
autism spectrum disorder can and should be com-
prehensive. Assessment batteries should incorpo-
rate a multi-modal assessment approach, 
including parent/caregiver reports, teacher report 
if applicable, clinical observation measures, and 
standardized assessment measures. Of these 
methods, an evaluator should assess autism- 
specific symptoms and behavior, cognitive abil-
ity, adaptive behavior, speech and language 
ability, RRBIs, sensory abnormalities, and other 
potential comorbid disorders or difficulties. 
These domains and additional diagnostic consid-
erations will give the evaluator an overall picture 
of whether the individual being evaluated meets 
criteria for an autism spectrum disorder and 
receive the support services they need.
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Table 5.1 Four dimensions to understand the term “Functional Analysis” in context

Assessment model #1 #2 #3 #4
Functional analysis of the therapist–client 
interaction (Ruiz-Sancho et al., 2013)

Yes No Yes NA

Contingency space analysis (Martens et al., 
2008)

Yes No Yes Yes

Functional analysis in behavior therapy 
(Haynes & O’Brien, 2000)

NA No NA NA

Functional analysis of depression (Ferster, 
1973)

Yes No No Yes

Functional analysis of self-injury (Iwata 
et al., 1982/1994a)

Yes Yes Yes Yes

Functional Assessment Screening Tool 
(Iwata et al., 2013)

Yes No No Yes

Interview-informed synthesized 
contingency analysis (Slaton et al., 2017)

Yes Yes Yes NA

Notes. 1. Environment–behavior relations, 2. Experimental manipulation, 3. Quantitative terms, 4. Specified operant 
behavior process. NA Not always

The external variables of which behavior is a func-
tion provide for what may be called a causal or 
functional analysis. We undertake to predict and 
control the behavior of the individual organism. 
This is our ‘dependent variable’—the effect for 
which we are to find the cause. Our ‘independent 
variables’—the causes of behavior—are the exter-
nal conditions of which behavior is a function. 
Relations between the two—the ‘cause-and-effect 
relationships’ in behavior are the laws of a science. 
A synthesis of these laws expressed in quantitative 
terms yields a comprehensive picture of the organ-
ism as a behaving system. (Skinner, 1953/2014, 
p. 35)

Skinner’s notion of a functional analysis is in 
sharp contrast with other concepts of functional 
analysis that abound in psychology.1 First, the 
functional analysis is composed of discrete envi-
ronment–behavior relations. Second, the func-
tional relation is assessed by deliberate 
manipulation of the independent variable. 
Therefore, a functional analysis should have the 
central elements of an experiment. Third, the 
relation is expressed in quantitative terms. 
Finally, the functional relation may be synthe-
sized or subsumed into laws of science (cf., 
behavior processes such as discrimination or 
reinforcement). As the examples in Table  5.1 
indicate, considering these four dimensions can 
orient the reader in the vast literature that uses 

1 Haynes and O’Brien (1990) comment on a number of 
such notions.

the term functional analysis. For example, 
Charles Ferster’s, Functional Analysis of 
Depression (1973) involved behavior–environ-
ment relations and behavior principles, but 
lacked quantitative terms and experimental 
manipulation. This form of exploratory func-
tional analysis is sometimes referred to as con-
ceptual analysis (Table  5.1). In the current 
manuscript, we will be primarily focused on 
functional analyses that retain these four ele-
ments as they are applied to behavior excesses. 
The term functional analysis is typically used to 
refer to strategies featuring experimental control 
and direct behavioral observation, whereas the 
term functional assessment may include nonex-
perimental approaches. Due to their practical 
relevance, we will also discuss nonexperimental 
functional assessments based on informant 
methods (questionnaires and interviews) and 
descriptive analyses.

 The Functions of Problem Behavior

Theodore Ayllon and Jack Michael in The 
Psychiatric Nurse as a Behavioral Engineer 
(1959) provide one of the first demonstrations of 
problem behavior being “turned on and off” by 
the systematic presentation and withdrawal of 
naturalistic events (e.g., social attention). 
Analyses such as Ayllon’s and Michael’s 
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 indicated that it may be possible to evaluate the 
social reinforcers maintaining problem behavior 
in naturalistic settings. Additional demonstra-
tions in the 1960s and 1970s expanded this analy-
sis to problem behaviors maintained by social 
negative reinforcement and automatic (sensory) 
reinforcement. For example, Carr et  al. (1976) 
systematically presented and withdrew task 
demands to show that self-injury may be main-
tained by escape. These findings did not coalesce 
into a cogent model of assessment until the early 
1980s with Brian Iwata’s functional analysis pro-
cedure (Iwata et al., 1982/1994a), which provides 
the basis to most functional analysis protocols 
that continue to be used in clinical practice today. 
For easy reference, we will refer to this model as 
the standard model of functional analysis. The 
standard model gradually fueled a shift in 
approach in the assessment and treatment of 
problem behavior of individuals with intellectual 
and developmental disability, from the 
topography- based behavior modification of the 
1960s and 1970s toward function-driven 
interventions.

 The Standard Model of Functional 
Analysis

The standard model integrated various environ-
ment–behavior relations as distinct three-term 
contingencies. The approach was subsequently 
reformulated to incorporate motivating opera-
tions as part of the assessment (i.e., variables that 
momentarily alter the reinforcing effects of con-
sequent events). Table 5.2 presents a summary of 

the antecedent–behavior and behavior–conse-
quence event relations included in the functional 
analysis model. The most common conditions 
used in the standard model are described below. 
A simplified functional analysis protocol is 
included in Appendix 1.

Alone/Ignore/No Interaction During the alone 
condition of a functional analysis, the client is 
placed in an unstimulating environment with no 
access to other people or preferred items. It is 
assumed that problem behavior maintained by its 
sensory feedback (automatic reinforcement) may 
be more likely to occur in the absence of any 
potentially interfering stimuli. Because some 
participants could not be left unsupervised due to 
potential health risks (i.e., self-injurious behav-
ior), the alone condition described by Iwata et al. 
(1982/1994a) is often modified to an ignore or 
no/interaction condition. The practitioner stays in 
the room with the participant but otherwise does 
not interact with him or her. Specifically, the par-
titioner does not make eye contact and stays in an 
inconspicuous location (e.g., to the side or back 
of the participant) at some distance from the par-
ticipant. Unless previously specified termination 
criteria are met, the practitioner ignores all par-
ticipant behavior.

Attention The attention condition is the test 
condition for social positive reinforcement. 
During this condition, the practitioner states that 
she needs to finish her work (or equivalent state-
ment to that effect). Whenever the target behavior 
occurs, the practitioner delivers a brief statement 

Table 5.2 Environment–behavior relations in the standard functional analysis

Condition SD MO Sr+
Alone N/A Barren environment Sensory stimuli
Attention Presence of another 

person
Deprivation from attention Access to attention

Tangible Presence of another 
person

No access to tangibles Access to tangibles and 
attention

Play N/A Noncontingent toys and 
attention

N/A

Demand Presence of another 
person

Presentation of demands Escape from demands

Notes. SD discriminative stimulus, N/A Not applicable, MO Motivating operation, Sr+ reinforcer
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expressing concern or reprimand (e.g., “Are you 
alright?” “You don’t have to do that”) followed 
by brief physical contact. Attention statements 
can be made consistent with those reported by 
caregivers during a preliminary interview. If 
problem behavior continues while attention is 
being delivered, the interaction may also con-
tinue. Thus, social interaction is contingent only 
on the occurrence of the target behavior and other 
direct attempts by the participants to engage are 
ignored. Some practitioners also provide access 
to two moderately preferred toys during the atten-
tion condition (McCord & Neef, 2005).

Tangible During the tangible condition, the 
researcher withdraws a high-preference item that 
would have been previously available. Whenever 
the target behavior occurs, the researcher delivers 
the high-preference item to the participant along 
with a brief statement (e.g., “OK, you can have 
your iPad”). Attention statements may be consis-
tent with those observed or reported to occur in 
the natural environment. The interaction with the 
item can take a few seconds until the items is 
withdrawn again. The delivery of the item is con-
tingent only on the occurrence of the target 
behavior and other direct attempts by the partici-
pants to engage are ignored.

Demand During the demand condition, the 
therapist presents demands for activities that 
have been previously screened during an inter-
view. Practitioners often use academic-type tasks 
and demands presented continuously throughout 
the session (or other activities that reportedly pre-
cede problem behavior). The therapist may use a 
three-step prompting sequence comprised of ver-
bal instruction, followed by modeling, and a full 
physical prompt with brief interprompt interval. 
Aside from the task materials, no other stimuli 
are available to the participants during this condi-
tion. When the student engages in the target 
behavior, the therapist withdraws the task materi-
als and ceases presenting demands for a brief 
time. The researcher provides unenthusiastic ver-
bal praise (e.g., “well done”) when the partici-

pant complies with or completes the task and 
resumes task demands immediately after the 
delivery of praise.

Play During the play or control condition of 
functional analysis, participants have noncontin-
gent access to high-preference toys and activities. 
The researcher delivers noncontingent attention 
at regular intervals, unless the scheduled delivery 
of attention overlaps with the occurrence of the 
target behavior, in which case the therapist waits 
for the behavior to stop and delivers attention 
after a brief delay. Attention statements are free 
of demands (e.g., “Wow, that is so cool!”). The 
therapist usually interacts with the participant for 
a few seconds and delivers brief physical contact 
(e.g., pat on the back). All appropriate attempts to 
engage with the researcher lead to attention and 
all instances of the target behavior are ignored. 
There are no demands or attention contingent on 
the problem behavior. Also, high-demand items 
are available that potentially interfere with auto-
matically maintained behavior. Thus, problem 
behavior maintained by any of the test contingen-
cies in a standard functional analysis is expected 
to be low.

Notable variations and refinements of the 
standard procedure sketched above can be 
encountered in practice and in the literature, 
which may impact the outcome of the assess-
ment. For example, Hammond et  al. (2013) 
reported that a functional analysis with a fixed 
condition sequence (alone–attention–play–
demand) was more likely to produce differenti-
ated results than a random-order functional 
analysis. Thus, minor procedural changes may 
alter the assessment findings. Therefore, it is crit-
ical for the practitioner to attain an intimate 
understanding of the functional role of the vari-
ous elements in a functional analysis, such as the 
establishing effects of certain condition sequences 
in Hammond et  al. (e.g., in an alone–attention 
sequence, attention deprivation during the former 
may lead to more behavior during the latter). 
Reviews of common procedural variations in a 
functional analysis are available in Beavers et al. 
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(2013), Lydon et al. (2012), and Schlichenmeyer 
et al. (2013) (see also Appendix 1).

 Approaches to Assessment Derived 
from the Standard Model

A graphical representation of the variations on 
the standard model discussed below can be found 
in Fig. 5.1.

Assessment Time Variations A potential chal-
lenge to conducting a functional analysis is the 
time investment; some assessments require over 
10 h of observations. It has been proposed that 

by reducing the functional analysis to a single 
5  min probe session per condition, it may be 
possible to identify the function of problem 
behavior on some occasions. A case series of 79 
brief functional analyses by Derby et al. (1992) 
indicated that problem behavior occurred during 
the assessment in 63% of clients, and a function 
could be identified in 74% of those that did dis-
play problem behavior. Thus, a function could 
be identified in about half of all cases. However, 
subsequent analysis has shown poor correspon-
dence between the function identified across 
brief and standard assessments (about 25% 
according to a case series of 19 participants by 
Muething et  al., 2017). A similar variation 
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Fig. 5.1 Graphical examples of common functional 
assessment models. Note. Corresponding standard func-
tional analysis to the left of each pair of graphs, y axes are 
scaled in responses per minute unless otherwise indicated. 

ATTN  Attention, ESC  Escape, DMD  Demand, 
IGN  Ignore, MAS  Motivation Assessment Scale. 
Descriptive analysis notation in Table 5.4. All graphs por-
tray hypothetical data
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intended to address time constrains is the pair-
wise or single-function functional analysis, 
which uses information obtained from inter-
views and casual observations to contrast a sin-
gle test function with the control play condition 
(Iwata et al., 1994b). A variation of this approach 
has been developed to screen for automatic rein-
forcement. The approach assumes that the stable 
occurrence of problem behavior over a series of 
alone sessions is sufficient to verify an auto-
matic function in the absence of any other con-
trol or test conditions (Querim et al., 2013).

Latency-Based Functional Analysis Due to 
the negative correlation between behavior rate 
and latency, some authors have suggested that it 
may be possible to assess the function of problem 
behavior using latency as a behavior dimension 
(Neidert et  al., 2013; Thomason-Sassi et  al., 
2011). This approach typically reports a single 
latency value per session, thereby optimizing 
assessment duration and minimizing the number 
of occurrences of problem behavior needed. 
Thus, latency-based functional analysis may be 
particularly appropriate for severe problem 
behaviors that could pose risks to the client if 
they were to occur at high rates during the 
assessment.

Precursor Functional Analysis Severe prob-
lem behaviors are often part of complex hierar-
chical response classes whereby relatively milder 
forms of problem behavior precede relatively 
more severe behaviors (e.g., Harding et al., 2001). 
It has been demonstrated that specific precursors 
can systematically precede the occurrence of 
severe problem behavior and therefore could be 
used as the target of assessment and treatment, in 
the assumption that they serve the same operant 
function as problem behavior (Fritz et al., 2013). 
Because the reinforcement of a precursor tends to 
eliminate the occurrence of more severe behav-
ior, precursor functional analysis is safer than 
assessments that require the repeated occurrence 
of problem behavior. This benefit is partially off-
set by the procedures needed to identify the pre-

cursors, which often require the direct observation 
of precursor–behavior sequences. Several proce-
dures have been proposed to identify hierarchi-
cally related behaviors and precursors including 
caregiver report, extinction analyses, conditional 
probability analyses, and latency analyses (see 
Heath Jr & Smith, 2019 for a brief review). While 
precursor topography may be very diverse across 
behaviors and individuals, unintelligible vocal-
izations account for one third of precursors across 
problem behavior topographies and operant func-
tions according to one report, possibly due to the 
low effort involved (Fahmie & Iwata, 2011). The 
analyses available indicate that the precursor 
functional analysis can predict the outcome of a 
standard functional analysis in over 90% of the 
assessments (Borlase et  al., 2017; Borrero & 
Borrero, 2008; Fritz et  al., 2013; Herscovitch 
et al., 2009; Smith & Churchill, 2002). However, 
a precursor functional analysis may not be ade-
quate in some clinical scenarios. Specifically, the 
continuous availability of the automatic rein-
forcer is unlikely to shape hierarchical behavior–
behavior relations. Therefore, precursors do not 
usually precede behavior maintained by auto-
matic reinforcement.

Trial-Based Functional Analysis for Problem 
Behavior Evoked by Transitions Problem 
behavior evoked by activity transition can be 
common in individuals with autism spectrum 
disorder (Lequia et  al., 2015). However, the 
standard model does not properly sample con-
tingencies present in a transition. These contin-
gencies can involve the termination of an 
activity, activity initiation, and location change. 
Further refinements of this environmental fac-
tors are possible when considering the reinforc-
ing (or aversive) effects of the activity to be 
terminated and the activity that the individual is 
transitioning into. McCord et  al. (2001) pro-
posed a trial-based approach in which various 
key elements of naturally occurring transitions 
are presented systematically. The percentage of 
trials with problem behavior can then be used to 
identify the likely function of the behavior (see 
also Wilder et al., 2006).
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Trial-Based Functional Analysis in Ecological 
Settings The ecological validity of the standard 
model is often challenged by problem behavior 
occurring in the classroom or other naturalistic 
setting where there may not be enough material 
or human resources to conduct a full functional 
analysis. The trial-based functional analysis has 
been proposed as a model that is easily adaptable 
to the classroom dynamics and may be delivered 
by teachers (Griffith et al., 2019). The procedure 
involves presenting and then removing the moti-
vating operation of the test conditions in a func-
tional analysis on several occasions throughout 
the school day to evaluate behavior function 
(Bloom et  al., 2011). For example, a teacher 
could evaluate whether peer-directed aggression 
is caused by escape from demands by presenting 
demands for a brief period (test trial), then with-
drawing the demand over the same time (control 
trial). Over repeated trials, it is possible to com-
pute the percentage of times where problem 
behavior was present during test trials relative to 
control trials. The trial-based functional analysis 
does not always correspond with the outcome of 
a standard functional analysis. The level of cor-
respondence with a standard functional analysis 
has been modest (∼60%, according to some 
reports; see, for example, Rispoli et  al., 2014). 
However, the naturalistic setting of the trial- 
based functional analysis may not be easily 
reproduced in a standard functional analysis, 
which makes using it as a gold standard 
problematic.

Interview-Informed Synthesized Contingency 
Analysis (IISCA) The IISCA (sometimes 
referred to as practical functional analysis) was 
developed in order to address some of the barriers 
to performing a functional analysis such as lim-
ited time and resources (Coffey et  al., 2020). 
Similarly, in recent years some researchers have 
raised concerns pertaining to the ecological 
validity of isolated social contingencies in the 
standard model. Specifically, the standard model 
is contrasted with the seemingly high prevalence 
of combined social contingencies in the natural 

environment (e.g., escape from demands fol-
lowed by access to preferred tangibles). The pro-
ponents of IISCA suggest that deconstructing 
these contingencies as part of the functional anal-
ysis process may result in undifferentiated results 
that often go unreported, thereby concealing the 
practical utility of the standard model (Slaton 
et al., 2017). While the validity of these concerns 
continues to be an area of active research (e.g., 
Fisher et al., 2016), the IISCA model responds to 
these challenges by using a single test condition 
that incorporates all elements of naturalistic 
social contingencies (i.e., synthesized contin-
gency) as they occur in the natural environment 
according to interviews and casual observations. 
The single test condition is compared to a 
matched control, reducing the time and resource 
burden of the functional analysis. The proponents 
of the IISCA model admit that elements of syn-
thesized contingencies may not have a functional 
role (e.g., escaping demands and not accessing 
tangibles may be the key contingency), which 
could lead to redundant treatment components 
(e.g., mand training for tangibles). The utility of 
the IISCA model in predicting effective treat-
ment remains to be an area of active research 
(Tiger & Effertz, 2021).

The functional analysis method used, whether 
the standard method or one of its variations, will 
be determined by a range of factors, including the 
environment in which the assessment is taking 
place (e.g., school or residential), the availability 
of time and resources, the frequency and severity 
of the behavior, among others. We summarize 
some of this information in the decision-making 
model presented in Fig. 5.2. This model is pre-
sented for clarification purposes only. This model 
can be used in conjunction with the practical 
information summarized in Table 5.3.

 Informant Methods

Nonexperimental approaches to functional analy-
sis have often been classified as anecdotal and 
descriptive. Anecdotal or indirect methods typi-

5 Functional Assessment in Applied Behavior Analysis



86

Selection of Functional Analysis Variations in Applied Settings

7. Do informant methods suggest multiple or idiosyncratic control?

5. Does the behavior occur during activity/location transitions?

9. Are there significant time constrains?

Yes

Yes No

4. Do informant methods suggest an automatic function? Yes No

6. Do informant methods suggest an automatic function? Yes No

Yes

8. Do informant methods suggest that problem behavior is covert? Yes No

No

1. Have preliminary assessments been conducted? Yes No2

2. Is the behavior severe or does it present a risk to self or others? Yes No3

3. Can low levels of behavior be tolerated during the assessment? Yes No 4

5
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11. Does the behavior occur at low rates? Yes

No

10. Is it critical to conduct the assessment in the natural environment? Yes No

No
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Fig. 5.2 Selection of functional analysis variations in 
applied settings. Notes. A.  Request medical referral if 
appropriate; B. Validated informant method with multiple 
informants (e.g., Iwata et al., 2013); C. Brief functional 
analysis (Derby et  al., 1992; Vollmer et  al., 1995); 
D.  Latency functional analysis (Thomason-Sassi et  al., 
2011); E.  Proceed to treatment or conduct further 
automatic- specific assessments; F.  Precursor functional 
analysis (Fritz et  al., 2013); G.  Reinforcer assessment 

(Grace et  al., 1996); H.  Trial-based functional analysis 
during transitions (McCord et  al., 2001); I.  Pairwise or 
single-function test (Iwata et al., 1994b)/Functional anal-
ysis screening (Querim et  al., 2013); J.  Interview- 
informed synthesized contingency analysis (Hanley et al., 
2014); K. Trial-based functional analysis for natural set-
tings (Bloom et  al., 2013); L.  Extended-duration func-
tional analysis (Tarbox et  al., 2004); M.  Standard 
functional analysis (Iwata et al., 1982/1994a)

cally involve the use of questionnaires and inter-
views. Some of these questionnaires have been 
the subject of reliability and validity studies. The 
Motivation Assessment Scale (MAS; Durand & 
Crimmins, 1988) was the first of such instru-
ments and possibly the one that has produced the 
most research over the years (see Table 5.4 for a 
summary of this literature). The studies indicate 
that, while basic psychometric properties such as 
internal consistency and test–retest reliability are 
within the range of usable values, raters agreed 
on the likely function of problem behavior only 
in about 50% of cases (Table  5.4). Moreover, 

while over 1000 individuals have been assessed 
as part of this literature over the last 40 years, the 
MAS has been followed by a functional analysis 
only in about 2% of these assessments. These few 
datasets indicate that in 65% of cases, the out-
come suggested by the MAS coincided with the 
outcome of the functional analysis. The 
Functional Analysis Screening Tool (FAST) has 
been the subject of a large-n criterion validity 
analysis producing an overall function corre-
spondence of 65% (44 of 69) (Iwata et al., 2013), 
which is surprisingly consistent with the MAS 
literature.
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Table 5.3 Key practical dimensions of common functional assessment models

SFA AA DA BFA IISCA LFA PFA TBFA SFT
Adequate for automatic reinforcement Yes Yes Yes Yes Yes Yes No No Yes
Adequate for multiply controlled behavior Yes Yes Yes Yes Yes Yes NA NA No
Amenable to idiosyncratic MOs No No Yes No Yes No No Yes No
Assessment time High Low High Low Low Low High Low Low
Behavior rate-related risks High Low Low Low Mid Low Low Mid Mid
Convergent validity with SFA – Mid Low Mid Mid High High Mid Mid
Risk of iatrogenic/false-positive functions Low High High Low Mid Low Low Mid Mid
Ecological validity Mid Low High Mid High Mid Mid High Mid
Rate of undifferentiated results Low Mid High High Low Low Low Mid High
Treatment predictive validity High Mid Low Mid Mid High High High Mid

Notes. AA Anecdotal assessments, BFA Brief functional analysis, DA Descriptive analysis, IISCA Interview-informed 
synthesized contingency analysis, LFA Latency-based functional analysis, MO Motivating operation, NA Not always, 
PFA Precursor functional analysis, SFA Standard functional analysis, TBFA Trial-based functional analysis, SFT Single- 
function test/Functional analysis screening

Instruments like the MAS have also proved to 
be flimsy in their conceptual underpinning. For 
example, of the eight factor analyses that have 
been conducted for the MAS, only two have 
identified the four domains of the scale (Bihm 
et al., 1991: Singh et al., 1993) with any of the 
individual domains being identified only about 
half of the time (see Table  5.4 for details). An 
analysis by Smith et al. (2012) indicated that the 
MAS may be particularly indicative of behavior 
function only for assessments with high levels of 
inter-rater agreement. Specifically, they identi-
fied seven cases of problem behavior for which at 
least four of five MAS respondents had agreed on 
the function of the behavior. They then proceeded 
to conduct full functional analyses and found 
function correspondence in six out of the seven 
assessments.

Overall, this literature suggests that anecdotal 
assessments are helpful in gathering interview 
data systematically and can help to design more 
targeted experimental assessments, including 
single-function tests, screening functional analy-
sis, and IISCA assessments (see Fig.  5.2 for 
details). It is worth mentioning that some of these 
tools have been made available in languages 
other than English. For example, the MAS and 
the FAST are available in Spanish (Durand & 
Crimmins, 2011; Iwata et al., 2020).

 Descriptive Analyses

Descriptive analyses comprise observations of 
problem behavior in its natural environment and 
in the absence of direct independent variable 
manipulations. Common forms of descriptive 
assessment include scatter plots, ABC data, and 
event recording. In a scatterplot, the observer 
records the occurrence of problem behavior 
often using ordinal labels (e.g., no behavior, 
some behavior, frequent behavior) over rela-
tively long intervals (e.g., 1-h intervals). This 
assessment can provide an indication of the 
activities that are correlated with problem behav-
ior, assuming that these change over time as it 
may be the case in the school setting. The ABC 
recording involves an observer writing down a 
narrative summary of the events that occurred 
before and after problem behavior and usually 
completed by caregivers of other individuals that 
spend time with the participant. Sometimes it is 
also possible to conduct ABC recordings using 
observation schedules that include various ante-
cedent and consequent alternatives for the 
observer to check.

Descriptive analyses that use continuous event 
recording require operational definitions of the 
target events and conditional probability  analyses. 
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High conditional probabilities of antecedent–
behavior and behavior–consequent sequences are 
then taken as an indication of behavior function. 
While evaluating conditional probabilities it is 
important to also ensure that the unconditional 
probability of the target events and unrelated 
conditional probabilities are relatively low (for a 
mobile device application to record and compute 
conditional probabilities see Virues- Ortega, 
2019). Table 5.5 presents a summary of common 
probability calculations for descriptive analyses. 
Logical rules, as the ones specified in Formula 
(5.1) can then be used to identify target behavior 
(T)–event (E) relations that would be indicative 
of behavior function.

 

p p p p

p p p

T|E T| E and T|E T

and E|T E| T ; E|T

� � � � � � � � � ��� ��
� � � � � � � �

~ ,

~ pp E� ��� �� .  (5.1)

Even though they have the apparent advantage 
of using systematic observations and quantitative 
analyses (e.g., ABC recording, scatter plots, 
interval recording, conditional probabilities), the 
literature suggests that descriptive analyses are 
not valid means of ascertaining behavior func-
tion. In a review of the literature, Wightman et al. 
(2014) reported that, among cases reporting both 
descriptive and functional analyses, only 11% 
predicted the results of a functional analysis 
(n = 27). If we were to make the assumption that 
common outcomes of a functional analysis (i.e., 
multiply controlled, attention-maintained, 
escape-maintained, automatically maintained, 
tangible-maintained, idiosyncratic functions, 
undifferentiated assessment) are evenly distrib-
uted, it could be argued that descriptive analyses 

perform at chance levels when compared with a 
standard functional analysis.

Some of the obvious sources of bias of a 
descriptive analysis include the tendency of 
severe problem behavior to result in attention 
from caregivers and others (whether attention is 
or not the maintaining event). Also, problem 
behaviors, as they occur in naturalistic settings, 
may be maintained by complex and unpredict-
ably intermittent schedules. Therefore, merely 
computing conditional probabilities from contig-
uous behavior-consequent events under a thin 
schedule may lead to a much-distorted picture of 
behavior function.

As discussed above, there is still a role for 
descriptive analyses within the toolbox of a 
behavior analyst. First, a descriptive analysis can 
provide important insights on the real-life sce-
narios leading to problem behavior. This infor-
mation could be incorporated in subsequent 
assessments. Moreover, descriptive analyses 
allow the practitioner to access contexts that may 
not be suitable for a functional analysis (e.g., 
home, community, classroom). Ideally, the details 
obtained in a descriptive analysis can inform a 
subsequent (potentially more targeted) functional 
analysis. In clinical settings where there might be 
limited time, questionnaires, interviews, anec-
dotal observations, and descriptive analyses are 
often used as the basis to establish treatment 
strategies. This approach, which could produce 
time-savings in the short term, may result in a 
delay of an effective intervention in some cases. 
However, there is a lack of cost–benefit analyses 
in the literature. On the opposite side of the argu-
ment, a few studies indicate that abbreviated 
assessments including informant-based 

Table 5.5 Elements in a conditional probability analysis

Probability type Formula
Conditional probability of the target (T) 
given the antecedent or consequent event (E)

p(T|E) = 10-s time window with E that also contain T divided by 
10-s time window with E

Conditional probability of T given the 
absence of E

p(T| ~ E) = 10-s time window with T without E divided by 10-s 
time window with T

Unconditional probability of T p(T) = 10-s time window with T divided by Total 10-s time window
Conditional probability of E given T p(E|T) = 10-s time window with T that also contain E divided by 

10-s time window with T
Conditional probability of the E given the 
absence of T

p(E| ~ T) = 10-s time window with E without T. divided by 10-s 
time window with E

Unconditional probability of E p(E) = 10-s time window with E divided by Total 10-s time window
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 functional assessment and trial-based functional 
analysis can lead to treatment gains significantly 
above interventions conducted in the absence of 
any functional assessment (Bloom et  al., 2013; 
Hurl et al., 2016).

 Topography-Specific Functional 
Assessments

Variations on the functional analysis process spe-
cific to feeding, sleep, and verbal behavior are 
described briefly below but will be detailed fur-
ther in other chapters.

Pediatric Feeding Disorders Functional anal-
yses have been applied within mealtime contexts 
to examine the function of food refusal and inap-
propriate mealtime behaviors (e.g., turning head 
from the food, pushing food away; Piazza et al., 
2003). Variations of the functional analysis pro-
cess may include selecting only the conditions 
hypothesized to be relevant based on caregiver 
interview and initial mealtime observations 
(Bachmeyer et al., 2009; Kirkwood et al., 2021a), 
and keeping the motivating operation (i.e., food 
presentations) consistent across all evaluated 
conditions (Bachmeyer et  al., 2009; Kirkwood 
et al., 2021a; Piazza et al., 2003). Some research 
has evaluated demands only in the escape condi-
tion (Najdowski et  al., 2008), but this method 
may tend to underestimate functions other than 
escape (e.g., attention that functions as a rein-
forcer only when feeding demands are present) 
(Bachmeyer et  al., 2019). Pairwise functional 
analyses can be applied where each test condi-
tion is alternated with a control condition (e.g., 
attention vs. control, escape vs. control; 
Bachmeyer et al., 2009; Kirkwood et al., 2021a, 
b). It is worth noting that a body of pediatric 
feeding research consistently identifies negative 
reinforcement (escape from food or drink) as the 
most common function of food refusal. Thus, 
functional analyses may be implemented less 
frequently in this area (Saini et  al., 2019a, b). 
Alternatively, further feeding-related assess-
ments may take a structural analysis format, 
where relevant antecedents (volume, texture, 

spoon position) are manipulated while conse-
quences (escape, or escape extinction proce-
dures) remain constant (Kadey et al., 2013; Patel 
et al., 2002; Rivas et al., 2010).

Sleep Functional analysis procedures have been 
applied to evaluate various sleep-disrupting 
behaviors in children with autism, such as night 
awakenings, delayed sleep onset, unwanted co- 
sleeping attempts, or excessive daytime sleeping 
(Friedman & Luiselli, 2008). The assessment 
process may involve a specific structured inter-
view (Hanley, 2005), informant questionnaires 
(Friedman & Luiselli, 2008), sleep diaries and 
ABC checklists, infra-red nighttime video, and 
sensors (Hanley, 2005; Jin et  al., 2013; McLay 
et  al., 2017, 2019a, b). Using these various 
approaches, researchers have identified varied 
functions, including attention (consoling, parent 
lying with child, breastfeeding), tangible (e.g., 
pacifier, book, bottle, breastfeeding (McLay 
et  al., 2017)), and automatic (self-stimulatory 
behaviors interfering with sleep (McLay et  al., 
2019a, b). While an experimental functional 
analysis is not feasible for the sleep context, suc-
cessful interventions have been developed based 
on anecdotal functional analysis results.

Verbal Behavior Functional assessment meth-
odology has allowed evaluation of the variables 
that evoke and maintain verbal behavior, to 
inform verbal behavior training, and to evaluate 
effectiveness of prior instruction, and to conduct 
research on language development (Plavnick & 
Normand, 2013). The conditions in a functional 
analysis of verbal behavior are informed by the 
antecedents and consequences of the verbal 
operants including mands, tacts, intraverbals, 
and echoics (Lerman et  al., 2005; Normand 
et al., 2008). For example, a mand test condition 
involves the restriction of an object as the ante-
cedent and the return of the object as the conse-
quence following the child’s mand, whereas a 
tact test condition involves the object present 
and praise as the only consequence for the cor-
rect tact.
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Research has shown differing verbal responses 
across conditions (Lerman et al., 2005; Normand 
et al., 2008). In looking specifically at the func-
tion of mands, Plavnick and Ferreri (2011) con-
ducted a functional analysis for four children 
with autism and severe language impairment, 
who communicated with gestures. Results of the 
functional analysis showed that mands func-
tioned as requests for attention for one child, and 
for requests for a tangible item for three children. 
During intervention, the researchers implemented 
video modelling with sequences that were func-
tion- or nonfunction based. Children repeatedly 
acquired mands during the function-based inter-
vention that generalized to new settings and situ-
ations. As children are taught verbal responses 
under specific teaching conditions in therapy, a 
functional analysis of verbal behavior can iden-
tify whether verbal operants occur outside of 
those specific conditions, or whether the operant 
is multiply controlled, which may lead to the 
identification of undesirable sources of stimulus 
control (Plavnick & Normand, 2013).

 Data Analysis and Clinical 
Decision-Making

Visual analysis is the most commonly used strat-
egy to evaluate the outcome of a functional anal-
ysis. While visual analysis is used throughout 
behavior analysis, there are a few key aspects of 
the visual analysis process that are specific of 
functional analysis (for a detailed discussion of 
visual analysis, see Virues-Ortega et  al., 2022). 
First, visual analysis is a continuous process 
requiring data processing and graphing in near 
real time so that the practitioner can implement 
changes or finalize the assessment when needed. 
Second, functional analyses frequently use a 
multielement design, which brings different con-
siderations to the visual analysis process. 
Specifically, a multielement design demands 
rapid discrimination and control within the dura-
tion of a few sessions. For example, the alone 
condition is expected to result in very few occur-
rences of behaviors maintained by social contin-
gencies, maybe showing decreasing responding 

over a few session series showing an extinction 
effect. Lack of differentiated responding can lead 
to important decisions, such as switching the 
assessment design, introducing procedural 
changes to facilitate stimulus control (e.g., mak-
ing test sessions more distinctive), or introducing 
relevant stimuli in order to better emulate critical 
stimuli in the natural environment. Therefore, a 
functional analysis is a dynamic process that 
does not have a prescribed duration. However, 
most assessments are expected to demonstrate a 
degree of differentiation over the course of three 
complete condition series.

Structural criteria and statistical analyses have 
also been proposed to evaluate the outcome of a 
functional analysis. These procedures are used 
primarily in research contexts where interrater 
reliability of the functional analysis may be seen 
as more important. However, some studies have 
highlighted the often-low interrater reliability of 
visual analysis more generally (see, for example, 
Ninci et  al., 2015). Therefore, using structural 
criteria for a functional analysis may also be 
important for staff training purposes or when 
supervising several staff members involved with 
a particular assessment. Hagopian et  al. (1997) 
proposed a set of criteria (subsequently updated 
by Cox & Virues-Ortega, 2016) to establish the 
outcome of a functional analysis. In addition, 
Virues-Ortega et al. (2022) have proposed struc-
tural criteria to identify suboutcomes within 
automatic reinforcement.

Statistical analyses have been used only rarely 
for analyzing multielement data. However, it is 
possible that statistical analysis may be used 
more widely in research contexts in the future as 
they seem to have some distinct advantages: (1) 
they can provide a quantitative index of func-
tional analysis differentiation, (2) they can facili-
tate the aggregation of datasets for systematic 
reviews and meta-analyses, and (3) they provide 
common metrics with the mainstream treatment 
outcome literature, which could accelerate the 
uptake of behavior-analytic research by social, 
health, and education policy makers. The inter-
ested reader is referred to Virues-Ortega et  al. 
(2022) for a case study of hierarchical linear 
modeling in a functional analysis, and Weaver 
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and Lloyd (2018) for the use of randomization 
tests with multielement designs.

 Treatment Informed by Functional 
Assessment

Treatments informed by functional analyses gen-
erally involve two key principles. First, reinforce-
ment that maintains the problem behavior is 
withheld (operant extinction). Second, conse-
quences are precisely applied to strengthen an 
alternative behavior that is important to the indi-
vidual (reinforcement). As part of this process, 
antecedent variables may also be manipulated. 
More complex topographies or multiple func-
tions necessitate increased complexity of the 
intervention, usually including multiple 
components.

One of the most widely used procedures, dif-
ferential reinforcement, involves providing the 
functional reinforcers upon on appropriate alter-
native behavior, while the problem behavior 
undergoes extinction. Commonly, differential 
reinforcement is applied within functional com-
munication training, whereby the alternative 
behavior taught is a communicative response 
(Herzinger & Campbell, 2007). In an example for 
escape-maintained behavior, an individual is pro-
vided with escape upon a functional communica-
tion response (e.g., “Break please”). Upon the 
problem behavior, escape extinction involves 
preventing the individual from escaping the 
instruction (e.g., through prompting or physical 
guidance). More current applications of func-
tional communication training include focus on 
schedule thinning, or shifting from tolerance of 
denial to compliance with instructions, while 
considering multiple functions (Hanley et  al., 
2014; Jessel et al., 2018).

Noncontingent reinforcement is another com-
mon function-based treatment whereby the func-
tional reinforcers are delivered on a fixed or 
variable response-independent schedule. 
Providing noncontingent reinforcement is pre-
sumed to affect the motivating operations for 
engaging in the behavior and therefore reduce the 
occurrence of the target behavior. Procedures 

may be applied concurrent with extinction for the 
problem behavior. Noncontingent reinforcement 
has been demonstrated as effective in meta- 
analyses (Richman et al., 2015) and consecutive 
controlled case series (Phillips et al., 2017).

Results of quantitative syntheses or meta- 
analyses consistently report the effectiveness of 
function-based interventions for individuals with 
autism, specifically including noncontingent 
reinforcement (Richman et al., 2015), functional 
communication training (Greer et al., 2016), and 
differential reinforcement procedures (Weston 
et al., 2018). Evidence remains high in larger n 
studies and controlled trials for reducing specific 
behaviors such as eloping (Scheithauer et  al., 
2021) or interventions applied in outpatient clin-
ics (Jessel et  al., 2018). Literature consistently 
highlights the effectiveness of function-based 
treatments in reducing severe problem behavior, 
especially when compared to interventions not 
preceded by functional analysis (Campbell, 
2003; Chezan et al., 2017; Heyvaert et al., 2014; 
Hurl et al., 2016).

When choosing an intervention, function may 
be the primary factor during intervention design, 
but practitioners also need to balance various 
clinical aspects of the environment in which the 
intervention will take place (Spencer et al., 2012). 
Practical considerations include the skills of 
behavior change agents and resources available 
to ensure adequate treatment integrity (e.g., ther-
apeutic environments, see Van Houten et  al., 
1988). A lack of treatment integrity risks ineffec-
tive or negative behavior change (e.g., Gerhardt 
et al., 2004). Along with the skills and resources, 
it is also important that we capture naturally 
occurring reinforcers and schedules of reinforce-
ment when planning an intervention.

Likewise, practitioners may need to consider 
other variables relevant for the individual or set-
ting of intervention. For example, in the treat-
ment of escape-maintained behaviors, Geiger 
et  al. (2010) provides practitioners with a 
treatment- selection guide that considers variables 
including client goals, appropriate curriculum, 
and severity of the behavior. Concurrent with the 
functional assessment process, practitioners 
should also supplement findings with the use of 
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preference assessments (Fisher et al., 1992), rel-
evant antecedent manipulations (Smith et  al., 
1995), or competing stimulus assessments to 
identify stimuli that compete with the problem 
behavior. Lastly, in considering later intervention 
implementation, a practitioner should consider if 
the setting is a therapeutic environment and 
ensure that there is potential for those in the natu-
ral environment to reinforce the behavior change.

It is important that behavior analysts under-
stand the behavioral principles that underpin the 
functional assessment and subsequent function- 
based interventions for challenging behavior. 
However, given that there are a number of vari-
ables that needed to be considered it is suggested 
that practitioners use a decision-making process 
to guide their subsequent intervention (e.g., 
Geiger et al., 2010).

 Social Validity and Ethical 
Considerations

In a broad sense, social validity refers to the 
social significance of goals, the acceptability of 
procedures applied, and the importance of the 
outcome to the individual and others (Baer et al., 
1968). When assessed specifically, the functional 
assessment process has achieved high ratings of 
acceptability from respondents including teach-
ers (Langthorne & McGill, 2011; O’Neill et al., 
2015; Sasso et  al., 1992) and parents (Hanley 
et al., 2014; Langthorne & McGill, 2011; Taylor 
et  al., 2018). Generally, respondents have indi-
cated that functional analysis procedures do not 
tend to cause discomfort, and examinations in the 
literature show that analyses are relatively low 
risk when safeguards are applied (Kahng et al., 
2015).

In addition, the accuracy of functional analy-
sis in informing an effective treatment outweighs 
the potential risks or time involved in the process 
(Campbell, 2003). While descriptive assessments 
can be perceived as more acceptable, they make 
take longer, are significantly less accurate, and 
often overreport an attention function (Thompson 
& Iwata, 2007). There is considerable literature 

highlighting that function-based treatments are 
more effective (Campbell, 2003; Heyvaert et al., 
2014; Hurl et al., 2016), and more socially valid 
(Plavnick & Ferreri, 2011), when compared to 
nonfunction-based procedures. In addition, 
nonfunction- based treatments are more likely to 
be overly complex (Kirkwood et al., 2021b), or 
rely on aversive procedures (Campbell, 2003; 
Kahng et al., 2002).

Functional assessments are a core area of prac-
tice for certified behavior analysts. However, 
there is considerable variation in its practical 
implementation (Oliver et al., 2015; Roscoe et al., 
2015). Of further concern, Saini and Cox (2020) 
note that some BCBAs had conducted few func-
tional analyses in their career despite working 
with individuals with severe behavior. Barriers 
identified by behavior analysts have included time 
for conducting analyses, appropriate physical 
spaces, access to support staff, and need for 
administrative agreement for the process (Roscoe 
et  al., 2015). As outlined earlier, there are cur-
rently a range of empirically supported methods 
to address such barriers. We present some further 
considerations of these barriers for practitioners 
below that can supplement further the decision-
making guidelines summarized in Fig. 5.2.

Seeking Consent or Assent Practitioners 
should obtain informed consent before conduct-
ing functional analysis procedures. When meet-
ing with consumers, the practitioner should start 
to build a therapeutic relationship, outline bene-
fits and risks of the process, and establish clear 
safety criteria. In certain settings (e.g., schools), 
the consent process may require stakeholder 
meetings with a wider group (Langthorne & 
McGill, 2011). During the process, significant 
others/caregivers should be able to observe the 
process if they wish to do so and thus may request 
that the analysis be ceased if they feel that the 
individual is experiencing discomfort.

If initial consent for procedures is not obtained 
from caregivers or the organization, practitioners 
may be able to take steps to provide education 
regarding the process. Hanley (2012) provides a 
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range of strategies for certified behavior analysts 
to disseminate the value of functional analysis, 
such as outlining the benefits, using analogies to 
support understanding of the process, and dis-
cussing the functional analysis variations for the 
individual that improve safety and reduce time 
involved. Within organizations, behavior analysts 
may also consider events to educate administra-
tors who may influence policy changes that allow 
wider access to the assessment process (Saini & 
Cox, 2020). Some authors have also suggested 
the process of structural analysis as an acceptable 
alternative (Stichter & Conroy, 2005), whereby 
antecedents are systematically manipulated (e.g., 
type of task, instruction), while reinforcers 
remain constant (e.g., escape).

Safeguards and Safety Practitioners should 
complete a risk–benefit analysis before proceed-
ing with a functional assessment. Recent research 
discusses the development of specific risk assess-
ments (Deochand et al., 2020) incorporating cri-
teria such as clinical experience, environment 
(availability of equipment, physical safety aspects 
of room), support staff (those running analyses, 
medical oversight), and behavior intensity. In 
particular, for behaviors of high severity (e.g., 
self-injury, aggression) the functional analysis 
process should include prior medical examina-
tion and ongoing access to medical care if 
required. A high ratio of trained staff should be 
available to conduct procedures in an appropriate 
environment (e.g., padded walls) with clear ses-
sion termination criteria (Kahng et al., 2015). In 
Iwata et al. (1994c), safeguards included obser-
vation from a physician or nurse to determine 
potential adjustments to termination criteria. 
Upon meeting criteria, the participants were 
immediately removed from the functional analy-
sis room and evaluated by medical staff. 
Additional strategies to enhance the safety of the 
assessment process include: (1) clearly specified 
termination criteria, (2) staff training (including 
training in the implementation of termination cri-
teria), (3) supervision by experienced staff and 
family oversight, (4) reinforcing mild occur-
rences of problem behavior (to avoid topography 
escalation), and (5) when appropriate, utilize 

variations of the standard model requiring fewer 
occurrences of problem behavior (e.g., latency- 
based functional analysis, precursor functional 
analysis).

Competency and Training Conducting func-
tional assessments is one of the core practice 
areas for behavior analysts, but available data 
suggests that future professionals may not always 
receive this training as part of their education 
(Saini & Cox, 2020). Individuals pursuing certifi-
cation as behavior analysts should only seek out 
programs that include sufficient training and 
supervision in conducting functional assessments 
(Hanley, 2012). Research has highlighted that 
functional analyses can be conducted by residen-
tial caregivers (Phillips & Mudford, 2008), teach-
ers (Bloom et  al., 2013), and, with adequate 
training, the process can be supported via tele-
health (Bloomfield et  al., 2020). However, con-
sistent with other researchers, we caution against 
prioritizing this approach in practice (Hanley, 
2012). Other professionals will not have the other 
necessary competencies involved in the process 
(interviewing, data analysis, single-case design), 
training time may still be considerable, and the 
certified professional must remain sufficiently 
involved to implement the function-based inter-
vention. Thus, we recommend that paraprofes-
sionals can be trained as assistants in the process, 
including data collection and training to act as the 
therapist during the analysis. Paraprofessionals 
can also contribute their knowledge of the indi-
vidual to inform the development of the function- 
based intervention.

Investment of Time and Resources The stan-
dard model of functional analysis can take up to 
10 h to complete with one to three staff members 
in attendance and requires dedicated space where 
the various settings of a functional analysis can 
be recreated. The time demands could double if 
we factor in ancillary assessments (e.g., prefer-
ence assessments, interviews, informal observa-
tions) in addition to data processing and graphing. 
While these challenges are real, some variations 
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of the standard model provide alternatives that 
are less resource intensive (e.g., brief functional 
analysis, IISCA). The model presented in Fig. 5.2 
incorporates time as a decision-making factor.

 Criticisms and Future Directions

The functional analysis of problem behavior has 
received various criticisms over the years. Some 
of the concerns raised have shaped the course of 
research in this area in an attempt to ameliorate 
these challenges. Some of these challenges are 
summarized below.

Iatrogenic Functions Because problem behav-
ior is reinforced during a functional analysis, 
novel functions may be established over the 
course of the assessment as preferred (albeit non-
functional) stimuli are repeatedly delivered. 
Thus, iatrogenic functions may be established as 
a by-product of the assessment leading to false- 
positive function identification. The available 
evidence suggests that assessment conditions that 
combine multiple contingencies may be more 
susceptible of iatrogenic function. This has been 
found to be the case for tangible, which invari-
ably includes the access to a preferred item 
(Rooker et al., 2011), and, more recently, for syn-
thesized contingencies, which may include 
simultaneous exposure to multiple reinforcing 
contingencies (Retzlaff et al., 2020). While there 
is very limited evidence in the literature indicat-
ing how pervasive iatrogenic functions might be, 
practitioners should closely monitor the reinforc-
ing potency of reinforcers when combining (or 
synthesizing) contingencies.

Lack of Ecological and Social Validity While 
the effectiveness of functional analysis and 
function- based interventions is well established, 
the social validity of functional analysis has 
received little attention by comparison. 
Langthorne and McGill (2011) presented an ad 
hoc social validity questionnaire to 14 parents 
and 4 teachers of students that have completed a 
functional analysis. When asked, over a 5-point 

Likert scale, whether they had a positive reaction 
to the assessment, respondents averaged 4.15 (1, 
completely disagree; 5 completely agree). 
However, the variability in some of the responses, 
with some participants scoring as low as 2 to 
some of the acceptability items, calls for further 
research in this area. Álvarez et al. (2014) sum-
marize a few strategies for maximizing the social 
validity of functional analysis and function-based 
interventions: (1) identifying treatment goals that 
are meaningful to the individual and their care-
givers, (2) designing an individualized functional 
analysis incorporating elements of the natural 
environment, (3) adapting treatments to address 
multiple goals, and (4) training caregivers to 
implement the assessment and treatment proce-
dures. Related to ecological and social validity, 
some undifferentiated functional analyses may 
be attributed to the idiosyncratic elements of the 
contingency that the individual is responding to. 
This finding is true whether it is a combination of 
antecedent variables (e.g., Call et  al., 2005), an 
unusually long exposure to the functional contin-
gency (e.g., Davis et  al., 2012; Kahng et  al., 
2001), or a particular stimulus dimension of the 
reinforcer (e.g., attention delivered by a particu-
lar individual, see, for example, Northup et  al., 
1995). The remedial actions that can be taken to 
enhance social and ecological validity by incor-
porating elements of the natural environment 
may also be relevant in preventing undifferenti-
ated results attributable to an idiosyncratic 
function.

Limitations to the Assessment of Automatic 
Reinforcement The automatic reinforcement 
outcome of a functional analysis may often pro-
vide limited information for treatment planning 
and subsequent assessments may be needed. For 
example, Goh et al. (1995) conducted functional 
analyses to verify that the hand mouthing of four 
participants was automatically maintained. Then, 
they evaluated the level of hand mouthing disrup-
tion caused by various forms of object manipula-
tion (toy-mouth vs. hand-toy manipulation). 
Similar assessments can be found in the literature 
(e.g., Contrucci Kuhn & Triggs, 2009; Fisher 
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et al., 1998; Patel et al., 2000; Piazza et al., 1998; 
Rooker et  al., 2018). A more time-efficient 
approach may be to identify disruption patterns 
within a standard functional analysis before 
determining that additional assessments are 
required (see, for example, Virues-Ortega et al., 
2022). The still-limited effectiveness of function- 
based interventions for automatically maintained 
problem behavior continues to be an area of 
active research (Hagopian et al., 2018: Hagopian, 
2020).

 Conclusion

In this chapter, we present an overview of the 
concept, historical development, procedural vari-
ations, and practical implications of functional 
analysis in applied behavior analysis. Functional 
analysis of problem behavior was first formalized 
into a compact assessment protocol by Iwata 
et  al. (1982/1994a), and it has since become a 
central area of practice and research within the 
field. The methods for conducting a functional 
analysis have evolved over the years adding flex-
ibility and adapting it to diverse settings, topogra-
phies, and populations. We may continue to see 
functional analysis methods coalescing into clini-
cal decision-making systems based on the indi-
vidual strengths and weaknesses of various 
functional assessment strategies (see Table 5.3). 
An additional aspect of the future development of 
functional analysis may be its progressive inte-
gration with complex and long-term skill acquisi-
tion programs. The interaction between functional 
analysis and the acquisition of verbal and social 
curricula may be crucial as functional analysis 
methodology, originally developed for popula-
tions with severe intellectual disability, expands 
into populations with sophisticated verbal and 
social repertoires, including children and adults 
with autism spectrum disorder.

Author Note ABA España, an affiliated chapter of the 
Association for Behavior Analysis International, sup-
ported the first author through a research contract with 
The University of Auckland (project no. CON02739).

 Appendix 1: Standard Functional 
Analysis Model Protocol2

 General

Rationale The assessment presents the client 
with conditions that could result in problem 
behavior (PB). These conditions assume that 
either positive and negative reinforcement (either 
social or automatic) are consequences that main-
tain PB.  By identifying which source of rein-
forcement accounts for a client’s problem 
behavior, individualized treatment programs can 
be developed.

Risk management Although client protection is 
of paramount importance, it is best to use as little 
protective equipment as possible during the 
assessment. If physical risk is a concern, imple-
ment session termination criteria agreed with 
medical staff. If the behavior is so severe that all 
instances must be blocked, that person is not suit-
able to participate in a functional analysis. Refer 
such persons for consultation or participation in 
modified assessment procedures.

Location of the session Select a room away 
from the activity in progress; a room with a one- 
way window is preferable. If a one-way window 
is not available, observers should sit away from 
the client and avoid eye contact or any type of 
interaction.

Medication Ideally, functional testing should be 
performed in the absence of psychotropic medi-
cation. If this is not possible, the level of medica-
tion should be held constant until the evaluation 
is completed (for further details see Cox & 
Virues-Ortega, 2016).

2 According to the methods by Iwata et al. (1982/1994a). 
Based on material developed by Dr. Brian A. Iwata, repro-
duced with permission of the author.
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Informed consent It is important to ensure that 
parents, advocates, and members of the interdis-
ciplinary team understand the purpose of the 
evaluation and approve of its use.

Session duration Sessions usually last 10 min, 
unless completion criteria are met, and are timed 
with a stopwatch. In the event of time con-
strains, it is possible to reduce session duration 
to 5 min.

Target behavior The behavior that is scored by 
observers and that receives consequences from a 
therapist in the demand and attention conditions. 
In most circumstances, each instance of the target 
behavior will be recorded.

Therapist This is the individual who interacts 
with the client. Ideally, a different therapist is 
associated with each of the conditions listed 
below (e.g., one therapist leads all attention ses-
sions, another leads all demand sessions, etc.). If 
a single therapist leads all sessions, it may be 
helpful to wear a different color shirt when run-
ning each type of session.

 Alone/Ignore/No Interaction

Objective This is a test condition for automatic 
reinforcement. If the behavior occurs at a high 
rate in the absence of social interaction, the 
behavior is likely to produce its own reinforcers 
(i.e., automatic reinforcement).

Antecedents No therapist is necessary for this 
condition or, if present, no social interaction 
should take place (including eye contact or 
behavior-contingent movement or proximity). 
The room should contain no toys, leisure materi-
als or reinforcers.

Consequence No social consequences for the 
behavior (e.g., no comments or changes in facial 
expression).

 Attention

Objective This is a test condition for positive 
social reinforcement. If the rate of a target behav-
ior is higher in this condition than in other condi-
tions, the behavior is likely to be maintained by 
attention as a consequence.

Antecedents The room should contain some 
toys or leisure materials, which are freely avail-
able during the session. Sessions begin with the 
therapist saying that he or she needs to “do some 
work” or something to that effect (i.e., not attend-
ing to the client). From this point on, the therapist 
does not interact with the client unless the target 
behavior occurs.

Consequence After each target behavior, the 
therapist approaches the client and makes a state-
ment of concern, which may be accompanied by 
brief physical contact. For example, while saying 
“Don’t do that, you might hurt yourself,” the 
therapist may also gently hold the client’s arm, 
stroke the client’s back in a “reassuring” motion, 
or even look at and point to the location on the 
client’s body that is suffering the injury. These 
interactions should last between 5 and 10 s. If the 
client continues the behavior during the interac-
tion, the interaction should also continue.

 Demand

Objective This is a test condition for negative 
social reinforcement. If a target behavior occurs 
more frequently in this condition, the behavior is 
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likely to be maintained by escape from the 
demands of the task.

Antecedents The therapist begins the session by 
presenting a relevant task (e.g., an unpreferred 
and age-appropriate academic activity) to the cli-
ent, e.g., “Peter, let’s do some homework” If the 
client does not comply after 5  s, the therapist 
demonstrates the correct response or provides a 
tactile prompt. If the client does not comply after 
5 s of the prompt, the therapist physically guides 
the client through the task. This form of instruc-
tional trials continues until the end of the session. 
It is usually best to present a variety of tasks. 
Consider including tasks that the client is sus-
pected of disliking. There should be no unscripted 
forms of interaction between the therapist and 
client.

Consequence After each occurrence of a target 
behavior, the demands end immediately without 
comment from the therapist, and the next trial is 
delayed by about 30 s.

 Play

Objective This condition functions as a control 
for the other three test conditions. Specifically, 
the client is not alone, attention is available, and 
no tasks are presented. As a result, the target 
behavior should occur less frequently in this con-
dition. If the target behavior occurs at a high rate 
in this condition, it is possible that the behavior 
produces its own reinforcers and that alternative 
activities do not compete with the problem 
behavior.

Antecedents The room must contain known 
toys, leisure materials and reinforcers. The client 
should have free access to the objects. At 30-s 
intervals, the therapist should approach the client 
and engage in conversation for 5–10 s. In addi-

tion, the therapist should respond to any appro-
priate social behavior initiated by the client.

Consequence There are no consequences for 
problem behavior, except that care should be 
delayed if the problem behavior occurs just as 
care is about to be delivered.

 Other Considerations

Sequence of conditions Assessment conditions 
are usually presented in an alternating sequence 
in the following order: alone, attention, play, and 
demand. Whenever possible, it is advisable to 
keep the therapist, environment, and materials 
within each condition constant (e.g., the same 
therapist, environment, and materials are used in 
all play sessions). These steps are taken to facili-
tate discrimination between assessment condi-
tions. Sometimes, clients do not discriminate 
very well between the different conditions; this 
can produce unclear results. Therefore, two alter-
native arrangements are possible. In the reversal 
design, one continues with a single condition 
(e.g., gambling) until the data are stable; then the 
next condition (e.g., demand) is introduced, and 
so on. The other alternative is pairwise evalua-
tion, in which a test condition (e.g., attention) is 
alternated with the control (game), followed by 
another test-control pair (demand vs. game), and 
so on.

Other conditions The above conditions repre-
sent a general set of evaluation “probes” that 
simulate the natural environment. Some clients 
have unusual histories that may require modifi-
cations of the above conditions or the addition 
of new conditions. For example, an individual 
whose problem behavior is maintained by 
attention might exhibit problem behavior only 
if another person (a peer) is receiving atten-
tion. Another may exhibit problem behavior 
for escape from some tasks (e.g., self-care), but 
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not others. If the initial assessment data are 
unclear, application consistency has been veri-
fied, and conditions have been attempted using 
the reversal design, consideration should be 
given to systematically altering the assessment 
conditions.
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 Introduction

The prevalence of autism spectrum disorder 
(ASD) has exponentially increased in the past 
decade. The most recent CDC report indicates 
1  in 54 children with the age of 8  in the 2018 
survey, which is increased from 1 in 150 children 
of the same age group in 2000 and 2002 (Maenner 
et al., 2021). Individuals with ASD are character-
ized by deficits in social communication and 
repetitive and restricted interests (DSM-5 
American Psychiatric Association 2013). Besides 
the progress on diagnostic tools (Jick & Kaye, 
2003; Matson & Kozlowski, 2011) and research 
to identify genetic factors (Timothy et al., 2013), 
the causes of ASD are yet unknown (Ahearn & 
Tiger, 2013; Landrigan et  al., 2012; Ronald & 

Hoekstra, 2011). However, it is clear that early 
intensive behavior intervention is effective in 
alleviating symptoms of ASD (Eldevik et  al., 
2010). Assessing the progress of the individuals 
and the impact of the behavioral technologies 
with accurate and reliable measurement of the 
target behavior is inevitable in behavior analytic 
interventions and requires on-going behavioral 
observation.

Skinner (1938) described difficulties gaining 
consensus to apply natural science approaches on 
human behaviors as, “Behavior has that kind of 
complexity or intricacy which discourages sim-
ple description and in which magical explanatory 
concepts flourish abundantly” (p.  3) in, “The 
behavior of organism: An experimental analy-
sis.” While components of Skinner’s approaches 
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were not entirely novel (Morris et al., 2005), 
Skinner developed the experimental methods to 
study organisms’ behaviors as subject matter. 
Key features of his approaches are the applica-
tion of scientific procedures, description, predic-
tion, and control, as well as observation of 
behaviors and identifying functional relation-
ships between behaviors and environments. 
These became the basis for seven dimensions of 
applied behavior analysis formalized by Baer  
et al. (1968).

After several decades of application of natu-
ral science on animal behavior, Baer et al. (1968) 
identified seven dimensions of applying princi-
ples of behavior analysis into human behaviors 
to address social problems. These seven dimen-
sions are applied, behavioral, analytic, techno-
logical, conceptually systematic, effective, and 
generality (Baer et  al., 1968). The behavior of 
interest should be important for individuals and 
society (applied), and human behaviors are 
observed and quantified through observation 
(behavioral). The functional relationship is dem-
onstrated (analytic), procedures are clearly 
described (technological), and the application of 
procedures is consistent with principles of 
behavior analysis (conceptually systematic). 
Further, the application of interventions should 
produce socially significant changes (effective), 
and the produced changes should last and be 
beyond trained settings, behaviors, and instruc-
tors (generality).

One of the most important contributions of 
Skinner was employing reliable and accurate 
measurements of the behavior of organisms (Baer 
et al., 1968; Morris et al., 2005). Along with the 
other dimensions of applied behavior analysis, 
these features have made the science of behavior 
possible and applicable to our society.

This chapter encompasses behavioral obser-
vation, including (1) defining behaviors, (2) 
measurable dimensions, (3) derivative mea-
sures, (4) discontinuous measures, and (5) ele-
ments of optimal behavior measurement. 
Furthermore, each section describes the appli-
cation of such measurements with real-world 
clinical examples that include individuals diag-
nosed with ASD.

 Target Behaviors

In applied behavior analysis, before observing a 
behavior, a target behavior must be selected and 
defined. Selected behaviors should hold social 
relevance and be important to the individual 
whose behavior is being observed. Social valid-
ity, or an assessment of whether the behavior 
change being targeted is acceptable and efficient 
for the individual and others who are affected by 
the behavior change, is an essential element when 
selecting a target behavior for observation and 
intervention (Wolf, 1978; Van Houten, 1979). 
When working with children with ASD, family 
and teacher input is important in selecting target 
behaviors and some intervention studies have 
included an evaluation of the value that parents 
and teachers place on the behavioral goals that 
are set (e.g., Kuhn et al., 2017). However, given 
that social validity measures need to involve the 
person whose behavior is being targeted, targeted 
behaviors should be of importance to the child 
with ASD. A socially valid selection of a target 
behavior should aim to include targeted behavior 
change that involves important consequences 
beyond the behavior change itself, referred to as 
a behavioral cusp (Rosales‐Ruiz & Baer, 1997). 
A model proposed for selecting target behaviors 
is based on the concept of behavioral cusps 
(Bosch & Fuqua, 2001), which proposes the fol-
lowing guidelines when selecting a target behav-
ior: (a) it should provide access to new reinforcers, 
contingencies, or environments; (b) it should be 
socially valid; (c) it is generalizable across set-
tings/contexts, people, and behaviors; (d) it can 
compete with and serve to replace inappropriate 
behaviors that serve a similar function; and (e) 
change in the behavior will have an important 
effect for the individual and others closely 
involved in the individual’s life.

 Defining Target Behavior

Before observing and changing behavior, behav-
ior must first be defined. The target behavior 
should be defined based upon the behavior of 
interest as opposed to defining behavior in terms 
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of behavior that is not preferred to occur. To illus-
trate, suppose a Board Certified Behavior Analyst 
(BCBA) is consulting with teacher about a stu-
dent in his classroom. The teacher shares a con-
cern about the student continuously leaving their 
chair and suggests that the behavior be tracked. 
Alternatively, given the aim is to increase in-seat 
behavior to favorably impact academic gains of 
the student in the classroom context, the BCBA 
suggests that the behavior is defined to capture 
dimensions of in-seat behavior. This shift allows 
those who are tracking the behavior to capture 
the favorable response, as opposed to behavior 
that is unpreferred in the context.

To define a target behavior, it is necessary to 
know what the intended behavior, or more pre-
cisely, the response (i.e., single instance of 
behavior) or response class (i.e., different 
instances of behavior that similarly affect the 
environment) should be identified. This initial 
step of defining a target behavior accurately when 
working with children with ASD is critical 
because it forms the basis of effective behavioral 
intervention and measurement. This is a particu-
larly relevant consideration in regard to a response 
class given that sometimes it may be more diffi-
cult to define the entire class rather than a single 
response. Responses that are clustered together 
into a response class do not similarly affect the 
environment, thus posing a challenge to target 
and effectively measure the class of behavior.

Specificity and sensitivity are key to consider 
when defining a target behavior and when deter-
mining what should be included in a response 
class (Johnston & Pennypacker, 2010). Specificity 
indicates that a definition must clearly state the 
criteria for both inclusion and exclusion so that 
responses that are included in a response class 
versus those that are not can be clearly identified. 
In other words, specificity refers to the aim of a 
response class/target behavior to only capture the 
behaviors that it is intended to capture while 
excluding those behaviors that do not produce a 
similar effect on the environment. Sensitivity 
means that the definition should capture enough 
of the variability of the response class. Therefore, 
sensitivity refers to the ability of the definition to 
capture all the responses that could drive behav-

ior change. Monitoring of both specificity and 
sensitivity of the target behavior throughout both 
the assessment and intervention process is essen-
tial to allow for accurate measurement of the tar-
geted behaviors.

For successful ongoing monitoring of a tar-
get behavior, it is crucial team that all members 
of the team contribute to defining the target 
behavior and closely monitor its sensitivity and 
specificity. Crucial to ongoing monitoring, par-
ents and teachers generally interact with chil-
dren most often and it is crucial that they be 
included in the defining and monitoring pro-
cess, and at times receive training/consultation 
and feedback on (e.g., Martens et al., 1997) the 
process of identifying and defining target 
behaviors from the BCBA.  Johnston and 
Pennypacker, (2010) discussed a sequential 
process to guide selecting and defining a target 
behavior: (a) consider the characteristics of the 
response class; (b) decide on if the behavior 
should be defined topographically or function-
ally, both of which will be discussed shortly in 
this chapter; (c) write a target behavior that 
captures what responses should be included and 
excludes those responses that should not be; (d) 
observe the behavior in order to appropriately 
adjust and refine the definition prior to data col-
lection; (e) select a dimension of measurement 
that appropriately matches the target behavior 
as will be discussed later in this chapter; and (f) 
implement the assessment or intervention that 
includes the selected target behavior and mea-
surement system.

When defining a target behavior, consider 
whether the behavior is a free operant (i.e., a 
behavior that is “free” or available to occur at any 
time with a clear beginning and end), or if the 
behavior can only occur during limited times and 
thus, not occur freely. This consideration will aid 
in accurate measurement procedures and the 
development of an adequate, precise definition of 
the target behavior. Additionally, even when fol-
lowing the steps laid out by Johnston et  al., 
behavior definitions may need to be adjusted dur-
ing an assessment and intervention as needed 
based on the behaviors being displayed and needs 
of the child.
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 The Importance of Precise Definitions

A clear, precise, and objective definition of target 
behaviors is important for both researchers and 
clinicians. The precision of a target behavior can 
affect both the reliability and validity of assess-
ments and interventions. Reliability refers to the 
agreement between two or more different observ-
ers who measure the same behavior (Kazdin, 
1977). For both observers to score in agreement 
with one another, the targeted behavior must be 
precisely defined. For example, if two observers 
were watching a child with ASD in a classroom 
and scoring behavior defined as “aggressive,” this 
would lack in precision. Erroneously, one 
observer might score only instances of physical 
aggression, whereas the second observer might 
score instances of both physical and verbal 
aggression. An alternative, more precise defini-
tion may consist of scoring every instance of a 
child directing kicks toward another individual if 
this is of concern. This modification aimed at pre-
cisely defining the target behavior would likely 
allow for more reliable measurement. Validity is 
also affected by the precision of the definition of 
a target behavior. Validity refers to data collected 
and conclusions drawn is representative of the 
behavior that was intended to be observed. Thus, 
if a definition is not precise, the data collected 
may not capture what was initially intended as 
the target for change.

Precise definitions have important implica-
tions in both research and clinical settings. 
Researchers who work with children with ASD 
require precise behavior definitions to ensure that 
their data being collected match those of later 
published studies. This is critical given that con-
clusions will be drawn from the results about the 
effectiveness of the intervention that is investi-
gated during the research process. Similarly, in a 
clinical context, BCBAs draw conclusions on the 
effectiveness of an intervention for an individual 
with ASD based on the data they collect on the 
target behavior. If the definition lacks in preci-
sion, data may be collected inaccurately and 
likely could result in a flawed conclusion about 
intervention effectiveness. Given that these con-
clusions are used to decide if an intervention if 

effectively working for a child, it is vital that data 
collection be reliable and valid.

 Types of Definitions

As noted earlier in this chapter, when defining a 
behavior, the type of definition must be decided 
on. One approach to defining behavior is 
topography- based, or definitions based on the 
form of the response rather than the function. 
Lequia et al. (2015) incorporated a topography- 
based definition aimed at improving transition 
behaviors of students with ASD. Specifically, 
they selected to included topographies of behav-
iors related to off-task behavior, inappropriate 
vocalizations, dropping to the floor, and elope-
ment. In certain instances, a topographical defini-
tion of behavior may be paramount. For example, 
the topography of off-task behavior may be 
important to know as it would be different if the 
off-task behavior involves looking around the 
room versus constantly talking to a peer during 
class. While both could serve the same function 
to avoid classwork, the latter would be more dis-
ruptive to the class and these distinct topogra-
phies may likely influence the decision of 
behavior intervention. In another example, the 
topography of elopement could matter signifi-
cantly. Suppose a child with ASD often darts 
away from an adult thus resulting in frequent and 
ongoing safety concerns. After intervention, the 
topography of leaving an adult topographically 
changes and now this child slowly walks away at 
a pace where an adult can easily catch up to them, 
thus reducing the likelihood of a safety risk.

In addition to topographically defining a behav-
ior, behavior can also be defined in terms of func-
tion, referred to as function-based. A function- based 
definition consists of all responses included in a 
response class that serve the same function in the 
environment despite differences in displayed 
topographies. To illustrate the importance of a 
function-based definition, Hong et al. (2018) con-
ducted behavior assessment on individuals diag-
nosed with ASD who displayed challenging 
behaviors and found that escape was the most 
common function. Observed target behaviors in 
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Hong et al. showed to all served the same function 
(escape), but were all topographically dissimilar 
that included self-injury, tantrums, and elopement. 
Hong et  al. illustrate one potential function of 
behavior among copious other potential functions. 
Escaping classroom demands may be one function 
of a behavior, a child could also engage in a similar 
disruptive behavior to obtain their teacher’s atten-
tion (Mueller et  al., 2005), as well as to access 
items or activities, other social reinforcement, or 
even automatic reinforcement to name a few. 
Given the direct connection between a function-
based definition and behavior intervention, it is 
important to understand the maintaining function 
of the behavior or response class. As such, 
function- based definitions are a critical ingredient 
used in behavioral assessment and intervention 
procedures to evaluate the effectiveness of proce-
dures and analyze behavior change.

 Measurement

Measurement is a process of assigning labels to 
observed phenomenon to communicate something 
about the phenomenon. People use measurement 
practices throughout their day. How much money 
do I have in my wallet? What is my weight this 
morning? How much time did it take me to com-
plete one lap around the track? Four laps? Each of 
these measurement practices provides information 
regarding the phenomenon of interest. Additionally, 
different measurement practices yield different 
information for the same phenomenon.

For example, when running on an oval track 
you may measure the number of laps completed. 
This may be of interest because the total distance 
covered is of most importance. Others might be 
more interested in the time elapsed for each lap 
or the total time running, not the distance ran. 
Others might be interested in the number of steps 
taken per lap as they are working on stride length 
while running. Yet another dimension might be 
the force with which the foot makes contact with 
the ground and how much of that force is absorbed 
by the shoe versus foot.

Within the science and application of behavior 
analysis, behavior is the subject matter of concern 

(Skinner, 1953; Watson, 1913) and therefore must 
be measured. Of concern here is how to embark on 
the journey of learning about measurement of the 
subject matter. Many behavior analysts have previ-
ously presented measurement of behavior in simi-
lar texts (e.g., Cooper et  al., 2020; Fisher et  al., 
2011; Johnston & Pennypacker, 2010). 
Comparisons of previous measurement discus-
sions indicates differences with organization of 
measurement practices. For example, Cooper and 
colleagues approach the material from the dimen-
sions of behavior, whereas Fisher and colleagues 
approach the material from a direct versus indirect 
measurement framework. There are also some dif-
ferences in terms utilized (see “dimensional mea-
surement,” “dimensional quality,” and “property” 
in Johnston & Pennypacker, p. 99). We acknowl-
edge the choice of organizing the information is 
largely a personal preference. For the purpose of 
this textbook our preference is organizing mea-
surement as dimensions of behavior. Different 
dimensions are presented, followed by measure-
ment practices for those dimensions. Examples of 
each measurement practice are also provided.

As described in the running example above, 
different aspects of behavior can be measured 
differently to answer different questions. The 
measurable aspects of behavior are referred to as 
dimensional qualities (Cooper et  al., 2020). 
Dimensional qualities of behavior, when mea-
sured, reflect a quantification of behavior at the 
specific moment of time behavior was measured. 
Repeated measurement of behavior is the context 
for behavior analysts to determine relationships 
between observed behavior and the surrounding 
world, and thereby improve the condition for the 
organism of interest. The dimensional qualities 
discussed here are repeatability, temporal extent, 
and temporal locus.

 Repeatability

Behavior repeats across time. The runner repeat-
edly places one foot in front of the other over 
time. The number of steps taken can be counted, 
a starting point in the process of determining 
relationships between behavior (i.e., running) 
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and environment. Counting behavior is useful 
when the response has a discreet beginning and 
end (e.g., the foot touches the ground and is then 
lifted off the ground). If the discrete response 
persists for longer periods (e.g., 30 seconds ver-
sus 5  minutes) another measurement strategy 
might yield better information. For example, one 
may count the number of words read, but measur-
ing the duration of reading (more on this later) 
those words might yield better information. 
Lastly, counts without a recognition of the rela-
tionship to time is not as useful.

Rate is the count of behavior per unit of time. 
A runner may run until 5000 steps has been 
reached. This process of running is repeated 
each day. Knowing the time relationship of the 
daily 5000 gives further information. The runner 
ran for 15  minutes, 15  minutes, 20  minutes, 
30  minutes, and 10  minutes respectively each 
day, but had the same step count. Dividing the 
number of steps by time yields a rate of 333.33, 
250, 166.67, and 500 steps per minute across the 
days. Including the time component allows for 
comparison of the behavior between events. 
Similar to count, behaviors that persist for longer 
periods might be better measured with other 
measurement strategies. Additionally, rate mea-
surement for behavior that is not freely emitted 
do not yield true rates. For example, Quigley 
et al. (2013) utilized a concurrent operant proce-
dure to increase work completion for an elemen-
tary student. The number of times the student 
chose varying work tasks or break conditions 
were counted across sessions. Converting the 
choices to rates would not yield a useful com-
parison across sessions because the choices were 
only available when presented by the researcher, 
and the varied work or break conditions affected 
the number of choices available each session 
(e.g., five math problems compared to one 
problem).

Another repeatability measure is celeration, or 
count per unit of time, per unit of time (Calkin, 
2005). The repeat of “per unit of time” is not a 
typo. Celeration is an extension of rate, defined 
as the count of behavior per unit of time. 
Celeration measures the change in rate across 
time; hence the twice repeated “per unit of time.” 

For example, the number of correct math prob-
lems in 1 minute was two. When measured again 
the number of correct responses in 1 minute was 
four. Measured a third time, the number of cor-
rect responses was eight. The change in rate over 
time would be considered an X2 celeration, or the 
number of response is multiplying by two over 
time. Similarly, performance might decelerate 
over time. The number of self-injurious behav-
iors per hour across days is a behavior where 
deceleration is appropriate. Celeration is often 
displayed on a standard celeration charts (SCC), 
which supports standard structure and quality 
features of visual representation. Further treat-
ment of celeration and SCCs are beyond the 
scope of this chapter, but several excellent 
resources already exist (e.g., Calkin; Graf & 
Lindsley, 2002; Kubina, 2021).

 Temporal Extent

Behavior continues across time. A person runs 
for 30  minutes. A person plays the piano for 
15  minutes. Temporal extent is the amount of 
time the behavior, or series of behaviors, contin-
ues. Duration is the measurement strategy that 
provides information about behavior continuing 
across time. Duration is a useful measure when 
the persistence of behavior needs to be extended 
or decreased. For example, a child who only 
sleeps 4 hours per day likely needs to extend the 
total duration of sleep per day. The duration of 
sleep might be measured as the total duration per 
day (or other time unit) or total duration per 
occurrence. A child might sleep at three different 
points during the day, where the duration of each 
occurrence is 2 hours, 3 hours, and 4 hours. The 
total sleep duration would be 9  hours within a 
24 hour period, whereas the 2, 3, and 4 hours are 
the duration per occurrence.

 Temporal Locus

Behavior occurs in relation to other events. For 
example, imagine you are in a car with a teenager 
who is late for school. You are stopped at a red 
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traffic light and the light turns green. The amount 
of time that passes from the green light to you 
pressing the gas pedal determines whether your 
anxious teenager yells, “The light is green!” The 
amount of time between the green traffic light 
and the behavior of pressing the gas pedal can be 
measured. Latency is the measurement of time 
elapsed between the stimulus and behavior. 
Imagine another scenario with a teenager who is 
learning money management skills. The amount 
of time that elapses from receiving a weekly pay-
check to purchasing a video game might be an 
important measure informing the success of the 
money management program.

Another temporal locus measurement strategy 
is interresponse time (IRT). The time that elapses 
between two instances of behavior is the 
IRT. May and Catrone (2021) utilized a timer and 
differential reinforcement of low rates of respond-
ing to decrease rapid eating for adults with Down 
Syndrome. Rapid eating may lead to choking and 
pulmonary aspiration, both health risks. 
Increasing the amount of time between bites (i.e., 
the IRT) decreases these health risks.

 Derivative Measures

Derivative measures are considered to be graphi-
cal representations of data that are transformed 
from direct measures of dimensional qualities of 
behavior (see previous section). Derivative mea-
sures are often used to display data to highlight 
the pertinent features of the behavior of interest. 
Two derivative measures commonly used in sci-
ence and application of behavior analysis are 
trials- to-criterion and percentage.

 Trials-to-Criterion

Trials-to criterion is a derivative measure used to 
determine the number of occurrences of behavior 
required to reach a pre-set level of behavior per-
formance. The parameters of the pre-set level are 
often determined using a normative sample and 
offers insight about the efficiency of interven-
tions for the respective participant. For example, 

suppose that a teacher plans to compare the effec-
tiveness of two math-based interventions on a 
struggling student who is struggling to recall 
multiplication facts, the teacher chooses to set a 
criterion based upon the performance of other 
students in the class who had already mastered 
the multiplication facts, and are considered to be 
the normative sample. The teacher is interested in 
the child’s multiplication fact performance (num-
ber of trials required to mastery) per math-based 
intervention with respect to the set criterion as 
determined the normative sample. The interven-
tion that is considered to be most efficient is the 
intervention that meets the set performance 
criterion.

Trials-to-criterion is also suitable to capture the 
number of opportunities required to achieve a set 
criterion of a chained skill that requires several 
responses. For example, suppose, using a behavior 
chain a child is taught how to pay money to a 
cashier. Trials-to-criterion could be used to mea-
sure the number of trials needed for the child to 
independently achieve the chained skill of paying 
for an item. Additionally, trials-to criterion can be 
used to measure the number of trials needed to 
demonstrate independence during discrete trial 
instruction. To illustrate this, suppose a child is 
learning to identify letters using discrete trial 
instruction. Each presentation of a letter is likely to 
be displayed a set number of times (e.g., 10 times) 
to promote learning. The set number of times is 
often referred to as a block and the number of trials 
(or blocks in this case) necessary to meet the set 
criterion is measured using trials-to-criterion.

 Percentage

Percentage, also a derivative measure, is often 
used to depict behavior when the behavior of 
interest depends on the number of opportunities 
presented to respond. Percentage as a derivative 
measure is commonly used when there is interest 
in the proportion of responding as it relates to a 
target response. For example, in discrete trial 
teaching the teacher may identify a target, con-
duct a set number of identical blocks of trials 
(e.g., 20 trials per block) and calculate the per-
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centage based upon correct responding within the 
block. Percentage can be calculated for a range of 
behavior dimensions that include frequency or 
count, duration, and discontinuous measures. 
The formula used to calculate a percentage is:

 

Response Occurrence

Total Opportunities to Respond
×100

 

When percentage is calculated, considerations to 
note include the upper and lower limit restric-
tions that are placed on the data. For example, 
drawing on the previous discrete trial instruction 
example, suppose that 20 trials equate to a block. 
The learner may accurately respond 20 out of 20 
times resulting in a percentage 100%, considered 
the upper limit. This percentage outcome sug-
gests that optimal learning has occurred, and that 
no further improvement can be made. However, 
if one, two, three, or more trials were conducted 
in addition to the initial 20 and the learner 
responded incorrectly, it would no longer appear 
that optimal learning had occurred. Rather than 
reflecting true learning, these outcomes are an 
artifact of the upper and lower bounds placed on 
the percentage derivative. These bounds, both 
upper and lower, can potentially distort behavior 
analysts’ interpretation of the student’s learning 
outcomes. Dowdy et  al. (2018) included the 
derivative percentage to capture the success of 
fingernail and toenail cuts for two boys diag-
nosed with ASD. Percentage was selected due to 
the bounded number of opportunities for the fin-
ger and toenail cut behavior to occur.

 Time Sampling

Various procedures exist for measuring behav-
ior. Time sampling includes a variety of meth-
ods used to observe, record, and determine 
changes in behavior. Developed from ethologist 
studying animals in their natural environment, 
time sample involves dividing the observational 
period into equal parts and recording the pres-
ence or absence of a behavior. This method 
derived from an inability to observe an organ-
ism continuously (Charlesworth & Bart, 1976). 

Two distinct forms can be extracted from the 
broad method of time sampling, interval, and 
momentary which are commonly used in clini-
cal and educational settings with individuals 
diagnosed with ASD (Powell et al., 1975). Time 
sampling is based upon the assumptions that in 
a given situation, the behavior observed at a 
fixed spacing in time adequately represents the 
presence (Bushell Jr et  al., 1968). Each form 
provides an effective and efficient way of col-
lecting data on behaviors.

Interval time sampling divides a session by the 
total time into equal parts while the observer 
records behaviors within the interval. The 
observed behavior is recorded either when the 
behavior occurs throughout (whole) or at any part 
(partial) of the interval (Cooper et al., 2020). With 
whole-interval recording, the observer records if 
the behavior occurred during the entire interval. 
Whole-interval recording is typically used to 
measure behaviors, the observer hopes to increase 
such as on task behavior. Figure 6.1 illustrates an 
example of a whole-interval sampling recording 
form which could be used when gathering data on 
a group of students. In this example, suppose the 
observer sets a time for 10 minutes; at the end of 
the 10 minutes, the observer records whether the 
students were on task during the entire interval by 
circling “yes” or “no.”

Partial-interval data are collected using a simi-
lar method compared to whole-interval, yet the 
behavior is recorded if it occurs at any time 
within the interval. Partial-interval is generally 
used when the target behaviors occur sporadi-
cally (Kubany & Sloggett, 1973). Figure  6.2 
shows an example of partial time sampling with a 
single client. The form is used to collect data on 
target behaviors, tantrum, and self-injurious 
behavior. The final form, momentary time sam-
pling records whether the target behavior occurs 
at the moment the interval ends (Powell et  al., 
1975). Momentary time sampling is suitable 
method for a classroom teacher with copious 
responsibilities as it minimizes time spent on 
data collection (Kubany & Sloggett, 1973). To 
illustrate, a teacher may set a timer and mark a 
(T) for on task, (S) for out of seat, or (F) for off 
task in seat as seen in Fig. 6.3.
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Fig. 6.1 Partial-time sampling example

Fig. 6.2 Partial-time sampling example

 Permanent Product Recording

Permanent product recording measures a behav-
ior by the impact to the environment. This mea-
surement does not have a specific method or 
procedure, rather is represents the time, medium 
and when the observer comes in contact with the 
residual product. The permanent product can be 
naturally occurring such as a mopped floor or 
contrived such as a worksheet and is often used 
within educational, vocational, and community 
settings. Permanent product requires limited 

labor from the observer, is more accurate, and 
allows the opportunities for interobserver agree-
ment and treatment integrity (Cooper et  al.,  
2020).

 Elements of Optimal Behavior 
Measurement

As earlier section of this chapter discussed, once 
the target behavior is identified and operationally 
defined, the researcher and practitioner are 

A. Dowdy et al.



117

Fig. 6.3 Momentary 
time sampling example

required to select measurement system that 
reflects the dimensions of the target behavior and 
is sensitive to changes. Then, the measurement 
system needs to be developed which includes 
who will be responsible for data collection (e.g., 
therapist, teachers, caregivers), when are data 
collected (e.g., school, home, community), and 
which modality will be used (e.g., paper and pen-
cil, web-based software, video records). While 
developing and testing such measurement sys-
tems, there are other factors that need to be con-
sidered to optimize behavior measurement. In 
order to optimize the selected data collection sys-
tem, it is critical to ensure that the identified mea-
surement system encompasses its reliability, 
accuracy, validity, and believability.

 Reliability

Data are considered reliable when collected data 
are consistent with real events. When data are 
reliable, the repeated measure will result in the 
same or similar value (Cooper et  al., 2020; 

Johnston & Pennypacker, 2010; Kazdin, 2009). 
For example, when measuring the width of a 
table, the tape measure should yield the same 
value every time.

 Accuracy

When data are accurate, observed values closely 
reflect what happened in real life. Accuracy of data 
should be considered separately from reliability 
(Cooper et  al., 2020; Johnston & Pennypacker,  
2010; Kazdin, 2009). Data collected could be reli-
able; however, the high reliability does not warrant 
its accuracy. For instance, the scale might yield the 
same weight every time you use the scale (reli-
able); however, if the scale is broken or not cali-
brated, the weight will not be accurate.

 Validity

Validity concerns whether or not the chosen mea-
surement reflects the value of what you plan to 
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study. Johnston and Pennypacker (2010) pointed 
out the issues of indirect measurement in social 
science. When the instrument involves indirect 
measurement (e.g., survey), the results must be 
inferred from the measurement (Johnston & 
Pennypacker, 2010).

 Believability

When data and measurement systems are not 
desirable, the practitioner or researcher should 
ask whether data are worthy of demonstrating the 
relationship between the independent variable 
and dependent variable. Rather than describing 
the relationship between what actually happened 
and observed data that approximate or represent, 
the believability is how collected data are con-
vincing to be “good enough” to be interpreted 
(Johnston & Pennypacker, 2010).

 Challenges (Artifact and Bias)

Although it is critical to collect accurate, reliable, 
and valid data to monitor progress, the efficacy of 
the intervention, and the fidelity of program 
implementation, there are many challenges that 
need to be considered. Data can be affected by 
many sources of variables, including observer 
drift, reactivity, the complexity of the measure-
ment system, and observers’ expectations 
(Kazdin, 1977).

 Observer Drift

When observers are trained to collect data, they 
initially adhere to the definition of the particular 
behavior of interest closely. However, even after 
the observers consistently meet the mastery crite-
rion with a high percentage of agreement, they 
might start to collect data that deviated from the 
original definition over time. This is called 
observer drift. Kazdin (1977, 2011) pointed out 
the difficulties in identifying observer drift. The 
interobserver agreement (IOA), the agreement 
among independent observers, may remain high 

while the accuracy declines, especially when 
observers work closely together for the particular 
learner or project.

 Reactivity

As many environmental variables affect the 
behavior of interest, the presence of an observer 
may influence the learner’s behavior. The learner 
might not exhibit the behaviors of concern simply 
a novel person is in a classroom. In addition, the 
behavior of the observer may be affected by the 
presence of an additional observer for a reliability 
check. The observer might adhere to the proce-
dures to collect data more closely compared to in 
the absence of another observer. This phenome-
non is called reactivity (Kazdin, 2009, 2011).

 Expectation

The knowledge of researchers’ intent might 
affect the observer’s data collection. When the 
observer expects the impact of the intervention, it 
is possible that the observer scores differently 
during the intervention compared to the baseline 
condition. However, Kazdin (1977) noted that 
expectation alone would not affect the data col-
lection but rather it with feedback would affect 
the observer.

 Strategies to Overcome Challenges

 Observer Drift
Observer drift can be addressed in a few different 
ways. First, providing ongoing training would 
minimize the observer drift. The training could 
include reviewing definitions periodically, 
observing and providing feedback during direct 
supervision, and discussing the definition among 
observers. Second, introducing the additional 
observer who is newly trained for the team and 
collecting IOA would not only minimize observer 
drift but also help identify the need for additional 
training for existing observers. Additionally, 
making the definition readily available with data 
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collection methods and making the observer read 
the definition prior to collecting data could mini-
mize observer drift. For example, the definition 
can be added to the datasheet for easy reference.

 Reactivity
There are a few ways to address reactivity. 
Implementing unobtrusive observation methods 
would prevent the reactivity of learners and 
observers. For instance, videotaping sessions to 
assess IOA will minimize reactivity since the 
observer is unaware of being observed. Similarly, 
videotaping or using an observation room with a 
two-way mirror would also reduce the reactivity 
of the learner.

 Expectation
Although it is difficult to prevent expectation of 
the observer in single subject designs since the 
changes in conditions are often apparent (e.g., the 
presence or absence of interventions), the expec-
tation by itself might not influence data without 
being followed by feedback. Minimizing feed-
back to observers related to the study’s outcomes 
would be necessary. Further, Kazdin (2011) sug-
gested that collecting data in random order of 
videotaped segments would support minimizing 
bias associated with the observer’s expectation.

 Other Considerations
Researchers and practitioners should consider 
several factors that might affect the accuracy and 
reliability of the measurement while setting up a 
measurement system. The first factor is the ease 
of measurement. When the measurement system 
is complex, it more likely affects the accuracy 
and reliability of data. The observer might miss 
the behavior while navigating the complex mea-
surement system. If the system is visually dis-
tracting, the observer might record the behavior 
inaccurately. Thus, the system should be simple 
and streamlined without distracting features to 
prevent such errors. The second factor is the 
nature of the target behavior. When the behavior 
of interest is a challenging behavior that poses a 
safety risk to the individual or others, the observer 
as an instructor needs to address safety concerns 
first. The materials for the selected measurement 

system might increase such risk (e.g., throwing a 
tablet, using a pencil to harm others). This could 
become a barrier in recording behavior. 
Simplifying the measurement system and remov-
ing obstacles to access and navigate such a sys-
tem, along with addressing safety concerns of its 
materials, are critical for accurate and reliable 
data, especially in practices. In addition, when 
designing the measurement system, materials 
should be readily available for the observer to 
record the behavior of interest when the observer 
is also working as an instructor. Considering 
these factors, the researcher and practitioner 
should develop the best possible measuring sys-
tem that reflects the behavior.

 Interobserver Agreement (IOA)

Interobserver agreement (IOA) is used to assess 
the accuracy of data collected through at least 
two independent observers collecting data and 
calculating the agreement among observers. 
However, it is pointed out that the relationship 
between accuracy and the actual phenomenon is 
inferred with IOA.  Johnston and Pennypacker 
(2010) state that the complete agreement among 
independent observers does not necessarily 
reflect what actually happened. Thus, it does not 
guarantee the accuracy of collected data.

In addition, IOA is used to assess the reliabil-
ity of data. However, it is also questioned whether 
IOA reflects the reliability of data (Kostewicz 
et  al., 2016) since additional observers do not 
measure the consistency of data collection by a 
single observer (Boyce et al., 2000).

 Reliability of Data

As covered earlier in this chapter, reliability is 
defined as the consistency of repeated data by a 
single observer. Despite concerns on assessing 
reliability (Boyce et  al., 2000; Johnston & 
Pennypacker, 2010; Kostewicz et al., 2016), reli-
ability is a critical dimension of dependent mea-
sures. Behavior analysis as a science of behavior 
should encompass three levels of understanding 
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that are description, prediction, and control 
(Cooper et  al., 2020). First, the phenomenon 
under study should be operationally defined. This 
is the first step to understanding and quantifying 
the dependent variable (e.g., behavior) of inter-
est. Second, when the repeated observation dem-
onstrates the pattern of the dependent variable, it 
is predicted that the pattern will continue in the 
same condition. Third, when the manipulation of 
the independent variable (e.g., intervention) can 
reliably change the dependent variable (e.g., 
behavior) rather than by other variables, the con-
trol of the independent variable on the dependent 
variable (functional relationship between IV and 
DV) is demonstrated.

Although there are concerns on what IOA 
exactly assesses, it is critical to measure agree-
ment among observers. Kazdin (1977) identified 
three reasons for such measurement, (1) assess-
ing the consistency of data beyond normal fluc-
tuation of performance, (2) identifying observer 
biases, and (3) detecting incomprehensive defini-
tion. Additionally, the inconsistent agreement can 
detect the inadequacy of the measurement sys-
tem. As noted earlier, if the measurement system 
is hard to navigate, the reliability and accuracy of 
data would be at risk.

 Types of IOA

There are several variations of interobserver 
agreement (IOA), the percentage of agreement/
disagreement based on the measurement system. 
In general, they can be separated into three cate-
gories: (1) event-based, (2) duration-based, and 
(3) interval-based (Cooper et al., 2020; Johnston 
& Pennypacker, 2010; Read & Azulay, 2011).

 Total Count IOA

When the observers use “count” as a measure-
ment, Total Count IOA can be used.

The formula of Total Count Agreement is:

 

The smaller count

The larger count
×100

 

For example, when the first observer recorded 14 
aggression and the second observer recorded 18 
aggressions, the percentage of agreement is cal-
culated as below.

 

The smaller count

The larger count

agreement

�

� �

100

14 18 100 77 8/ . %  

A disadvantage of using this procedure is that the 
result might not reflect agreement or disagree-
ment of a particular instance of the target 
response. In the example below, the total count 
for observer 1 and observer 2 are both 4. Total 
Count IOA is calculated as:

 4 4 100 100/ %� � agreement  
However, the observers are recording different 
instances of the response. Thus, this is not the 
most rigorous procedure to calculate IOA, and 
researchers or practitioners should take this into 
consideration for choosing this type of IOA 
(Table 6.1).

 Exact Count IOA

When the observers use “count” as a measurement 
and the researcher or practitioner is concerned 
more than just the agreement of the total number 
of responses, Exact Count IOA can be used. Since 
this procedure looks for agreement per interval, 
this method produces the conservative value of 
agreements. This measurement begins with setting 
up intervals (e.g., 5 minutes) to collect data. After 
both observers collected data, it is assessed 
whether or not the count for each interval matches. 
The formula to calculate Exact Count IOA is:

Table 6.1 This table is the sample IOA data collected by 
two independent observers

Intervals Observer 1 Observer 2 Agreement
1 1 1 Yes
2 3 2 No
3 0 0 Yes
4 0 1 No
5 0 0 Yes
Total 4 4
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The number of agreed intervals

The number of agreed intervals The nu� mmber of disagreed intervals
Exact Count IOA

� �
� �100

 

Table 6.2 This table represents the sample IOA data 
summary collected by two independent observers

Intervals Observer 1 Observer 2 Agreement
1 1 1 Yes
2 3 2 No
3 0 0 Yes
4 0 1 No
5 0 0 Yes

Table 6.3 This table represents the sample IOA data col-
lected by two independent observers

Intervals Observer 1 Observer 2 IOA
1 1 1 1 ÷ 

1 × 100 = 100%
2 3 2 2 ÷ 

3 × 100 = 66.7%
3 2 4 2 ÷ 4 × 100 = 50%
4 2 1 1 ÷ 2 × 100 = 50%
5 0 1 0 ÷ 1 × 100 = 0%

Table 6.2 shows data collected by both observers 
and agreement for each interval.

In this example, data for three intervals match out 
of five intervals. This results in 60% agreement.

 

The number of agreed intervals

The number of agreed intervals The nu� mmber of disagreed intervals� �
�

�� �� �

100

3 3 2 100 60/ %
 

 Mean Count per Interval (Partial 
Agreement-Within-Intervals) IOA

In addition to identifying the agreement, whether 
they match or not, per interval, Mean Count per 
Interval IOA (aka Partial Agreement-Within 
Interval IOA) includes the agreement of numeric 

value for each interval. Similar to the Exact 
Count IOA, the observation period will be broken 
down into equal intervals (e.g., 5 minutes). In this 
IOA, the percentage is calculated per interval 
first. Then the mean percentage will be calculated 
by dividing the sum of interval IOA by the num-
ber of intervals (Table 6.3).

 

Interval IOA Interval IOA

The number of Interval
Mean Co

1 2
100

� �� �
� � uunt per Interval IOA

 

 

Interval IOA Interval IOA

The number of Interval

1 2
100

100 66

� �� �
�

� .77 50 50 0 5 53 34� � �� � �/ . %
 

This procedure increases the accuracy of 
agreement by calculating the agreement per 
interval and reducing the chance of false agree-
ment which is probable in Total Count IOA.

 Trial-by-Trial

In Trial-by-Trial IOA, two or more independent 
observers will collect data for each trial. This proce-
dure encompasses trial-based responses (e.g., dis-
create trial instructions) rather than free operant 
condition. The formula to calculate the percentage 
of IOA is:

 

The number of agreed trials

The number of agreed trials the number of� ddisagreed trials
Trial by Trial IOA

� �
� �100    
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Table 6.4 This table represents the sample interval-based IOA data collected by two independent observers

Trials Observer 1 Observer 2 Agreement
1 − − Yes

2 + + Yes
3 − + No

4 + + Yes
5 + + Yes

Table 6.5 This table represents the sample duration based IOA data collected by two independent observers

Responses Observer 1 Observer 2 IOA
1 22.21 24.02 22.21 ÷ 24.02 × 100 = 92.46%
2 15.52 13.75 13.75 ÷ 15.52 × 100 = 88.60%
3 10.54 8.22 8.22 ÷ 10.54 × 100 = 77.99%
4 18.42 19.21 18.42 ÷ 19.21 × 100 = 95.89%
5 17.02 17.78 17.02 ÷ 17.78 × 100 = 95.73%

 

The number of agreed trials

The number of agreed trials the number di� ssagreed trials

Trial by Trial IOA

� �
�

�� �� �

100

4 4 1 100 80/ %    

 Total Duration IOA

When the observers use “duration” as a measure-
ment, and the researcher or practitioner is con-
cerned about the total duration of responses, 
Total Duration IOA can be used. The formula of 
Total Duration IOA is:
 
The shorter duration

The longer duration
Total Duration IOA� �100

 

For example, when the first observer recorded 15 
total minutes of tantrum and the second observer 
recorded 20 total minutes of tantrum, the percent-
age of agreement is calculated as below.

 
The shorter duration

The longer duration
Total Duration IOA � �100

155 20 100 75/ %� �  

Similar to the total count IOA, the disadvantage 
of this IOA is that the high percentage of agree-
ment does not guarantee the same instances are 
recorded.

 Mean Duration per Occurrence IOA

When observers are collecting duration per 
occurrence, they will calculate the average dura-
tion per occurrence. In addition to identifying the 
agreement of total duration, Mean Duration per 
Occurrence IOA takes the agreement of numeric 
value for each occurrence. In this IOA, the per-
centage is calculated per response first. Then, the 
mean percentage will be calculated by dividing 
the sum of Response IOA by the number of 
responses (Table 6.5).

Table 6.4 shows trial data collected by two inde-
pendent observers.

In this example, data for four trials match out 
of five trials. This results in 80% agreement.
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Response IOA Response IOA

The number of responses
Mean D

1 2
100

� �� �
� � uuration per Occurrence IOA

92 46 88 6 77 99 95 89 95 73 5 1. . . . . /� � � �� � � 000 90 13� . %

Table 6.6 This table represents sample data collected by 
two observers. +: occurrence of the response, −: non- 
occurrence of the response

Trials Observer 1 Observer 2 Agreement
1 − − Yes

2 + + Yes
3 − + No

4 + + Yes
5 + + Yes

Table 6.7 This table represents the sample interval- 
based IOA data collected by two independent observers

Trials Observer 1 Observer 2 Agreement
1 − − −
2 + + Yes
3 − + No

4 + + Yes
5 − − −

The advantage of the Mean Duration per 
Occurrence IOA is that the measurement takes 
instances of response into consideration and is a 
more conservative way to address agreement 
compared to Total Duration IOA.

 Interval-by-Interval IOA

Interval-by-Interval IOA assess agreement on 
interval-based data (e.g., partial interval, whole 
interval, momentary time sample) collected by 
two or more observers. The formula for Interval- 
by- Interval IOA is (Table 6.6):

 
The number of intervals with agreement

The number of intervals with aggreement the number of disagreement
Interval by Interv

�
� � � �

� �
100 aal IOA

 

In the sample data, two observers agreed on 4 intervals out of 5 total intervals.

 

The number of intervals with agreement

The number of intervals with aggreement the number of disagreement�� �
�

�� �� �

100

4 4 1 100 80/ %

The disadvantage of this procedure is that 
the percentage might be inflated, especially 
with partial interval recordings, since they are 
discontinuous measurements and tend to 
overestimate.

 Scored-Interval IOA (Occurrence IOA)

To address the disadvantage of Interval-by- 
Interval IOA, Occurrence IOA restricts the crite-
rion of agreement on only scored intervals. The 
formula of Occurrence IOA is (Table 6.7):

 

The number of Scored Interval with Agreement

The number of Scored Inteerval with Agreement The number of Scored Interval w oAgreement�� / ��
�100
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In above sample data, the target response was 
observed during interval 2, interval 3, and inter-
val 4. Within these three intervals, both observers 
recorded the response in interval 2 and 4 out of 
three recorded intervals.

 
2 2 1 100 66 7/ . %�� �� �

 

This measure is recommended for the low-rate 
responses to avoid inflation of the percentage of 
agreement.

 Unscored-Interval IOA  
(Non- occurrence IOA)

For the same reason, addressing the disadvan-
tage of Interval-by-Interval IOA, Unscored-
Interval IOA applies restriction on the criterion 
of the agreement for unscored intervals 
(Table 6.8).

Table 6.8 This table represents the sample interval- 
based IOA data collected by two independent observers

Trials Observer 1 Observer 2 Agreement
1 − − Yes

2 + + −
3 − + No

4 + + −
5 − − Yes

 

The number of Unscored Interval with Agreement

The number of Unscoredd Interval with Agreement+The number of Unscored Interval w/oAgreeement
×100

� �  

In the sample data above, the target response was 
not observed during interval 1, interval 3, and 
interval 5. Within these three intervals, both 
observers recorded the non-response in interval 1 
and 5 out of three recorded intervals.

 
2 2 1 100 66 7/ . %�� �� �

 

For the high-rated responses, Unscored-Interval 
IOA is a more conservative measure, so the per-
centage of the agreement would not be inflated.

 Acceptable Levels

Although there is no scientifically supported 
acceptable level of IOA (Kennedy, 2005), the 
conventionally acceptable level of IOA is 80% 
or higher Cooper et  al., 2020; Johnston & 
Pennypacker, 2010). The high percentage of IOA 
supports the believability of data; however, as 
noted above, under 80% of agreement might be 
acceptable with the complexity of the environ-
ment (Cooper et al., 2020).

 How Often Should It Be Collected?

In general, the minimally acceptable percentage 
of data for IOA is 20% of study data (Cooper 
et al., 2020; Gast, 2009; Kazdin, 2011; Ledford 
& Gast, 2018). These data should be collected 

across all conditions, settings, times, days of the 
week to increase the believability of the data. To 
be conservative, Cooper et  al. (2020) suggest 
assessing IOA more frequently at the beginning 
of the study, which can be tapered off toward the 
end of the study.

 How Should IOA Be Reported?

It is acceptable to report IOA scores in various 
formats, including narrative texts, tables, and 
plotting within graphs (Cooper et  al., 2020; 
Kazdin, 2011). For example, Nepo et al. (2021) 
reported interval-by-interval IOA per dependent 
variable with ranges (96.5%, range = 86–100% 
for task completion, 99.7%, range = 93.3–100% 
for schedule following, and 98.8%, range = 91.3–
100% for duration) and the percent of sessions 
data were collected (28% for experiment 1 and 
32.3% for experiment 2). Additionally, the 
authors calculated interval-by-interval IOA for 
fidelity check with ranges (98.9%, range = 87.5–
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Table 6.9 Summary of IOA (Boyd et al., 2007)

From: Effects of Circumscribed Interests on the Social Behaviors of Children with Autism Spectrum Disorders
Preference assessment Structural analysis

Choice condition Alternating treatment condition
Duration of engagement % of intervals % of social interaction Rate of initiations
Mean Mean Mean Range Mean Range
100 100 100 100 100 100
100 100 98 97–100 83 67–100
100 100 98 95–100 83 67–100

Fig. 6.4 Hypothetical data of two observers plotted in a 
graph (Artman et al., 2012)

100% for experiment 1 and 100% for experiment 
2), and the percentage of sessions data were col-
lected (28% and 322.3%, respectively).

Boyd et al. (2007) included a table to summa-
rize IOA in their study in which they compared 
circumscribed interests (CI) and less preferred 
items on social responses of three children with 
ASD (Table 6.9).

Although it is uncommon (Artman et  al., 
2012), it is also acceptable to display the second 
observer’s data in the same graph (Tertinger 
et  al., 1984; Van Houten & Rolider, 1984) 
(Fig. 6.4).

 Applications

 Total Count IOA
Alter et al. (2008) investigated the consistency of 
the results from direct and indirect functional 
behavior assessment (FBA) with analog 
Functional Analysis (FA). Total count IOA was 

used for FBA data as well as FA data. Data were 
collected for 38% of intervals (15  minutes) for 
FBA and 39% of sessions for FA. The authors 
reported the agreement of each participant sepa-
rately for FBA and FA with ranges (e.g., 
Participant 1: 97%, range, 90–100%, Participant 
2: 96%, range, 83–100%, and Participant 3: 87%, 
range, 60–100%).

 Mean Count per Interval IOA
Boyle et al. (2019) evaluated the impact of func-
tional communication training on a child with 
reported maladaptive behavior. The authors 
reported the mean count-per-interval IOA 30% of 
intervention sessions for function-based 
responses with ranges (e.g., tangible communica-
tive response: 100%, escape communicative 
response, M = 99%, range, 93–100%). In addi-
tion, scored interval IOA was reported for func-
tional analysis phase with the range (e.g., 92%, 
range, 75–100%).

 Exact Count IOA
Exact count per interval IOA was used in the 
study to assess the impact of a peer network 
social group on social communication of children 
with autism spectrum disorder (ASD) (Kamps 
et al., 2014). IOA was collected for 20% of ses-
sions by an independent trained observer and was 
calculated for the agreement of 5-second inter-
vals in 10-minute observations. The authors 
reported the average percent of agreement with 
range for each communicative response across 
conditions with the range as well as overall agree-
ment (e.g., baseline: 72–98%, intervention: 
67–97%, overall: 86.9%).
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 Trial-by-Trial
Ciccone et  al. (2007) examined the stability of 
preference with Multiple Stimulus without 
Replacement (MSWO) for adolescents who live 
in residential programs. In this study, trial-by- 
trial IOA is used to assess agreement between 
two observers. The authors reported the percent-
age of IOA, above 98%, that were collected for 
39.3% (experiment 1) and 53.6% (experiment 2) 
of sessions.

 Total Duration
Delemere and Dounavi (2018) addressed sleep 
issues of six children with ASD by training par-
ents to implement bedtime fading procedures 
(Morgenthaler et al., 2007). In this study, latency, 
duration and frequency of night waking, and 
sleep duration data were collected. Participants’ 
parents collected data independently, and total 
duration IOA was calculated. The author reported 
the percentage of total duration IOA (100%) as 
well as mean IOA with ranges for each dependent 
variable.

 Mean Duration per Occurrence IOA
Rose and Beaulieu (2019) replicated and 
extended the study by Hanley et  al. (2014) by 
assessing the efficacy of intervention derived 
from interview-based functional analysis for two 
children with ASD. Mean Duration per 
Occurrence IOA was calculated from data for 
play engagement collected by two independent 
observers 30% of all sessions. Additionally, the 
mean count per interval IOA was used for other 
variables such as functional communication 
responses. The authors reported the overall per-
centage of IOA with a range per participant.

 Interval-by-Interval IOA
Neely et  al. (2013) compared instructional 
modalities, iPad-based versus traditional presen-
tation, on escape-maintained challenging behav-
iors for two children with developmental 
disabilities. In this study, the independent 
observer collected IOA 40% of sessions across 
phases. Interval-by-interval IOA was calculated, 
and the authors reported mean IOAs with ranges 
for challenging behavior and academic engage-

ment per participant and per dependent variable 
(Dan: 100%, Elton: 99%, range 90–100%).

 Scored Interval IOA
Allen et  al. (2010) investigated the impact of 
video modeling on the vocational skills of four 
adolescents with ASD. Data on vocational skills, 
customer engagement as a costumed character, 
such as shaking hands, wagging tail, or wiggling 
ears with a partial interval recording (15-second 
interval). Scored interval IOA was calculated for 
35% of sessions across phases, and the authors 
reported the percentage of agreement with range 
for each participant.

 Non-Scored Interval IOA
Neely et al. (2020) examined the efficacy of func-
tional communication training in instructional 
language on communicative response in instruc-
tional language, and maladaptive behaviors of 
three children with ASD whose primary language 
at home was Spanish. The second independent 
observer collected data on dependent variables 
for 30% of sessions, and interval-by-interval IOA 
was calculated for scored and non-scored 
IOA.  The authors reported the average IOA as 
well as its range for each participant.

Reporting IOA in behavior analytic research 
is now a common practice to assess believability 
as well as inferred accuracy and reliability of 
data. Further, as noted earlier, collecting and cal-
culating IOA to assess the completeness of defi-
nition, ease of implementing the selected 
measurement system, biases, and other barriers is 
beneficial in practices. The researcher or practi-
tioner should choose the measurement system 
carefully to obtain meaningful data and continue 
to assess the measurement system.

 Conclusion

To support those in or entering the field of applied 
behavior analysis, as well as current and future 
researchers and clinicians in related disciplines, 
this chapter describes the basic principles under-
lying observation and measurement of behaviors 
of children with ASD. The essential elements of 
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defining target behaviors are then discussed as 
the starting point for all behavioral observations. 
The chapter also includes a discussion of the 
importance of these definitions being precise 
from the perspective of both clinicians and 
researchers working with children with ASD fol-
lowed by an overview and examples of the types 
of behavioral definitions (topography-based ver-
sus function-based).

The chapter also focuses on the role of mea-
surement in behavioral observations. 
Specifically, measurable dimensions as well as 
how to select appropriate measurable dimen-
sions for the specific case/behavior are dis-
cussed. An overview and examples of derivative 
measures, as well as time sampling procedures, 
are also included in this chapter. The chapter 
also provides an exploration of the essential ele-
ments of optimal behavior measurement, as well 
as the challenges that may arise. Furthermore, 
interobserver agreement is discussed in this 
chapter along with a discussion of the benefits 
and its application when two or more observers 
are available for behavioral observation. Taken 
together, the elements discussed in this chapter 
serve as underlying ingredients for effective 
assessment and function-based intervention 
rooted in applied behavior analysis to support 
the lives of individuals diagnosed with ASD.
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Reinforcement-based procedures are the corner-
stone of applied behavior analysis and critical to 
replacing interfering or challenging behavior and 
learning new skills (Fisher et  al., 1996; Hanley  
et al., 2003; Karsten & Carr, 2009). Licensed 
and board certified behavior analysts (BCBA) are 
charged with identifying stimuli and events that 
when incorporated strategically into program-
ming efforts (i.e., delivered contingent on target 
behavior or noncontingently) will function as 
reinforcers and produce meaningful behavior 
change. Reinforcers, however, are idiosyncratic 
and individuals with limited verbal skills cannot 
tell others what will reinforce their behavior. 
Fortunately, a robust technology using empiri-
cally derived choice arrangements has been 
developed to assess preferences for stimuli or 
events (e.g., DeLeon & Iwata, 1996; Fisher et al., 
1992; Hanley et al. 2003; Pace et al., 1985; Roane 
et al., 1998). Choice responses across iterations 
show relative preference (Fisher & Mazur, 1997), 
and relative preference measures correspond 
with reinforcer efficacy in that more preferred 
stimuli are more efficacious reinforcers than less 
preferred stimuli (Piazza et al., 1996).

Providing choice opportunities and measuring 
preferences are important practices for behavior 
analysts. Acknowledging the importance of cli-
ents’ choices and fostering self-determination are 
integrated into the Behavior Analyst Certification 
Board (2020) Ethics Code for Behavior Analysts 
and conducting preference assessments and 
incorporating preferences into clients’ treatment 
goals and strategies are included in the Behavior 
Analyst Certification Board  (2017) BCBA Task 
List (5th edition)  and the Behavior Analyst 
Certification Board  (2022) BCBA Test Content 
Outline (6th edition).

This chapter reviews choice contingencies and 
how arrangements that occasion choice responses 
are used to measure preference. In the first sec-
tion, choice is defined and each element in a 
choice contingency is reviewed with an emphasis 
on environmental arrangements that evoke choice 
responding. Hypothesized functions of choice 
and evidence on preference for choice opportuni-
ties are discussed. In the second section, prefer-
ence is defined and then assessment methods to 

identify preferred stimuli are reviewed, including 
procedures that use selection methods and then 
duration measures. Practical step-by-step instruc-
tions, sample datasheets, and hypothetical results 
are shown for four of the most researched meth-
ods: single-stimulus (Pace et al., 1985, see Box 
7.1), paired-stimulus (Fisher et al., 1992, see Box 
7.2), multiple-stimulus-without-replacement 
(DeLeon & Iwata, 1996, see Box 7.3), and free- 
operant (Roane et al., 1998, see Box 7.4) prefer-
ence assessments. Then, variables that affect 
choice and preference are reviewed, including the 
type of preference assessment, selection response, 
and dependent measure; type and number of 
stimuli and magnitude or duration of their access; 
motivating operations; the individual’s prerequi-
site skills; and the ecological and cultural fit of 
the stimuli. Next, methods to validate preference 
assessment outcomes are reviewed, including 
social validity, reliability, and predictive validity. 
When appropriate, sections end with recommen-
dations for best practice.

 Choice

Choice is a fundamental part of the human expe-
rience. Adults make hundreds of choices each 
day from when they will wake up, what they will 
eat, what they will wear, what they watch or lis-
ten to, and if and how they will spend their dis-
cretionary money, to name just a few. Children 
make fewer choices as their caregivers often con-
trol the timing and content of daily activities such 
as providing meals, laying out clothes to wear, 
and making certain toys available. Nonetheless, 
children make choices when they don’t eat the 
vegetables that were put on their plate, when they 
tantrum because their favorite shirt is not avail-
able, or when they play with one and not another 
available friend on the playground. As children 
get older, more choice opportunities become 
available such as who they want to invite over for 
a playdate, what they want as a birthday or holi-
day gift, and which electives to take in school. 
Children with autism and other developmental 
disabilities, however, make fewer choices than 
their neurotypical peers (Bannerman et al., 1990), 
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and this is probably true even as they become 
older, particularly those who do not have robust 
verbal repertoires.

The provision of choice opportunities is 
embedded in the ethical standards for behavior 
analysts. The Behavior Analyst Certification 
Board Ethics Code (2020) has four core princi-
ples, one of which is to treat others with compas-
sion, dignity, and respect. Some of the ways that 
behavior analysts demonstrate this core principle 
is by “acknowledging that personal choice in ser-
vice delivery is important by providing clients 
and stakeholders with needed information to 
make informed choices about services,” and 
relatedly by “respecting and actively promoting 
clients’ self-determination to the best of their 
abilities, particularly when providing services to 
vulnerable populations” (p. 4).

 Choice Behavior Defined

Choice behavior is demonstrated when an indi-
vidual emits one of two or more available 
responses that are usually incompatible (e.g., 
sits or stands), or selects one of two or more 
available stimuli (e.g., points to X or points to 
Y). Catania (2013) distinguishes choice from 
precurrent responses such as deliberating: 
“Choice is not some other response that pre-
cedes the selection; it is the selection itself” 
(pp. 431–432).

 Choice Contingencies

Choice involves a three-term contingency: (1) 
an environmental arrangement that evokes 
choice responding, (2) a choice response, and 
(3) consequences for the choice response. This 
contingency can also be affected by contextual 
variables and motivating operations. Each of 
these contingency elements will be discussed 
next.

 Choice Responses
A choice response is a discrete response to one 
stimulus and not to another, but the response 

topography can vary depending on the individu-
al’s repertoire and the assessment arrangement. 
The following selection responses have been 
reported: contact with, picking up, pointing to, 
approaching, pressing a microswitch or button, 
reaching toward, shifting eye gaze to, verbally 
naming, and consuming a stimulus (Virues- 
Ortega et  al., 2014). For this chapter, all these 
response types will be referred to generally as 
selection responses or selections.

 Environmental Arrangements That 
Evoke Choice
Environmental arrangements that evoke choice 
responding include the concurrent availability of 
multiple stimuli or responses. Additionally, for 
choice responding to occur, there must not be 
socially mediated antecedent events that influ-
ence responding to one alternative such as coer-
cion or prompting. Further, unless the intended 
choice response is for a reinforcement schedule, 
choice options should not be between alternatives 
with different reinforcement schedules operating 
as consequences, as these schedules will influ-
ence the selection of one stimulus over another.

Experimental analyses of choice and prefer-
ence are typically conducted in concurrent sched-
ules of reinforcement or concurrent-chains 
schedule arrangements. In a concurrent-operant 
arrangement or concurrent schedule, two or more 
independent schedules with distinctive discrimi-
native stimuli and consequences are operating 
simultaneously, and the individual allocates 
responding to one schedule exclusively or alter-
nates responding between the two schedule 
options. Each response under one of the sched-
ules can be considered a choice response, and 
some dimension of responding, such as rate, 
duration, or intensity is measured and compared 
among the different concurrently available 
options. For instance, Geckeler et al. (2000) mea-
sured the rate of button presses on two 
 simultaneously available, differently colored but-
tons. Button presses on both colored buttons 
were reinforced on the same fixed-ratio (FR) 
schedule but with different reinforcers. The data 
of interest were the rate of presses on each button 
as a measure of preference for the different rein-
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forcers. In another concurrent schedule, Piazza 
et  al. (1996) had three concurrently available 
chairs (or square areas demarcated on the floor) 
with different putative reinforcers on (or in) each; 
the unique reinforcer or no reinforcer (in the con-
trol) was delivered when the participant was in 
the associated chair (or square). A series of con-
current arrangements was conducted, and the 
data of interest were the total duration of in-seat 
(or in- square) behavior in each chair (square) as a 
measure of preference for the different stimuli.

In a concurrent-chains schedule, two or more 
simultaneous and independent schedules with 
distinctive discriminative stimuli (initial links 
associated with different consequences) are pro-
vided, and the individual selects one initial link, 
which produces the associated terminal link (and 
removes the other initial link). The associated 
consequence is provided when responding in the 
terminal link meets the reinforcement require-
ment. The concurrent-chains schedule function-
ally separates the choice response (initial link) 
and the subsequent responding to meet the rein-
forcement contingency (terminal link). Hanley 
et  al. (2005) used a concurrent-chains arrange-
ment to evaluate participants’ preferences for dif-
ferent function-based treatments for their 
aggressive behavior. Differently colored micro-
switches were correlated with a reinforcement- 
only (functional communication training, FCT, to 
request attention), a reinforcement-plus- 
punishment (FCT and a brief hands-down conse-
quence for aggression), or a punishment-only 
treatment. At the start of sessions, participants 
selected one of the three microswitches and an 
ensuing 2-min treatment session involved the 
contingencies associated with that colored micro-
switch. Frequency of microswitch presses was 
measured 8–10 times in a session for four to 
seven total sessions and the results showed dif-
ferential selection of the microswitch associated 
with the reinforcement- plus-punishment treat-
ment, which was also the most effective treat-
ment for both participants diagnosed with 
intellectual disabilities or autism and intellectual 
disabilities. In another example, Castelluccio and 
Johnson (2019) used a concurrent-chains arrange-
ment to evaluate the relative reinforcing effects of 
different break environments for two individuals 

with autism whose aggression and self-injury 
were maintained by escape from demands. In 
each trial, two to three different cards depicting 
multitask sequences, each associated with a dis-
tinct break environment (or no break) were pre-
sented. When a participant selected a card with 
one of the task sequences (initial link), the mate-
rials needed to complete those tasks were made 
available (terminal link) and completing the tasks 
in the specified order was reinforced with access 
to the associated break environment. Results 
showed that both participants selected the initial 
link associated with a previously identified highly 
preferred break environment more often than a 
less preferred break environment or no break 
(control), a less preferred break more often than 
no break, and that they completed the associated 
tasks without aggressions or self-injury to access 
the break environment.

Because choice responses are embedded in 
concurrent schedules (i.e., concurrent reinforce-
ment or concurrent chains), they are more sensi-
tive to preference and relative reinforcement 
value than single operant schedules when only 
one reinforcement schedule is operating 
(Geckeler et al., 2000). When two or more rein-
forcing stimuli are available concurrently, indi-
viduals will select the stimulus they most value 
(Fisher & Mazur, 1997), and therefore, we can 
directly observe their preferred stimulus at that 
moment.

 Consequences of Choice Responses
Certain dimensions of the consequences that fol-
low choice responses will affect future choice 
responses and indices of preference. These 
dimensions include the quality and quantity of 
the consequence (high or low value to the indi-
vidual) and the timing of the consequence (imme-
diately after the choice response, delayed, or no 
consequence). The quality of the consequential 
stimuli is how valued they are to the individual at 
the time they are delivered or made available. In 
the next section on preference and preference 
assessments, empirically validated procedures to 
predict the value of stimuli will be reviewed. 
Certain preference assessments will produce a 
hierarchy of preference, and identify top-ranked 
stimuli, often referred to as highly preferred (HP) 

C. Johnson



135

stimuli, which are of most value to the individual 
and most likely to function as reinforcers. The 
quantity of the consequence, one of the variables 
that affects preference, will also be discussed 
later in the section titled, “Magnitude/Duration of 
Access Time.”

A third dimension of choice consequences is 
whether and when the consequence is delivered. 
Although no or delayed access to a selected stim-
ulus would be easier to arrange and manage, par-
ticularly in preference assessments that consist of 
a series of choice selections, these practices will 
affect the value of the stimulus as well as future 
choice responses.

Several research studies have demonstrated 
that no access to selected items affects the valid-
ity of future choice responses, making prefer-
ence assessment results invalid for some 
individuals (e.g., Groskreutz & Graff, 2009; 
Heinicke et al., 2016; Kuhn et al., 2006; Tessing 
et al., 2006). For example, Hanley et al. (1999) 
compared preference assessment results with 
four individuals with autism and other develop-
mental disabilities under two conditions: imme-
diate and no access to selected items. In most 
cases, distinct preference hierarchies were only 
established when selection responses resulted in 
access to the item. No research studies were 
found that evaluated the effect of delayed access 
to selected stimuli in the context of preference 
assessments, likely because this would be 
impractical; in preference assessments, multi-
ple-choice selections occur within a session 
which would obviate any one-to-one correspon-
dence between a selection and a delayed conse-
quence unless all selections were the same. 
There is, however, an abundance of basic, 
applied, and translational research on temporal 
discounting. Robust degradation effects have 
been shown in reinforcer value and reinforcer 
efficacy when there are delays to reinforcer 
delivery, with greater degradations with longer 
delays (e.g., Critchfield & Kollins, 2001; Fisher 
et  al., 2000). For these reasons, best practices 
call for consequences to be provided immedi-
ately following choice responses, particularly 
when the goal is to reinforce choice responding 
or measure preference.

 The Function of Choice Opportunities 
and Choice Responses

Research has evaluated whether choice opportu-
nities provided when the response requirement is 
met function as reinforcement independent of the 
reinforcing effect of the stimuli themselves. The 
results seem to depend in part on the methodol-
ogy used (Fisher & Mazur, 1997). Most studies 
using single-operant arrangements such as a 
multielement or alternating-treatment designs 
have reported no difference in response rates 
when choice of tasks or reinforcers were made 
available (e.g., Hanratty & Hanley, 2021; Lerman 
et  al., 2013). On the other hand, single-operant 
arrangements using progressive ratio (PR) sched-
ules have found that choice opportunities pro-
duced higher breakpoints than no-choice 
conditions (e.g., Tiger et  al., 2006), suggesting 
that choice of reinforcers served a reinforcing 
function. In studies using concurrent-operant 
arrangements, reinforcer choice selections were 
found to reinforce behavior that produced the 
choice opportunity (e.g., Geckeler et  al., 2000; 
Fisher et  al., 1997). Fisher et  al. (1997) found 
nearly exclusive free-operant responding to the 
key associated with reinforcer choice than to the 
key associated with no choice.

Current research has evaluated choice oppor-
tunities and selections as antecedent events 
before the dependent variable response and as 
consequence events after the dependent variable 
response. Choice opportunities before a work 
requirement may entail an “if-then” contingency: 
“If you do X, then you can earn Y” where the Y 
stimulus is preselected by the individual, or a 
choice opportunity: “What do you want to earn?” 
Choice opportunities after a work requirement 
entail providing a choice among stimuli as part of 
the reinforcement contingency. In other words, 
choice opportunities after a work response may 
function as reinforcement for work. On the other 
hand, choice opportunities before work responses 
may function as discriminative stimuli, signaling 
that reinforcement is available for responses that 
have been reinforced in the past after choice 
responses were made; or as motivating opera-
tions that momentarily increase the reinforcing 
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value of the stimulus selected when delivered 
contingently (Peterson et al., 2016).

Peterson et  al. (2016) found higher levels of 
responding on maintenance tasks for two of four 
children with autism when pre-task (i.e., anteced-
ent) reinforcer choice arrangements were used 
rather than post-task choice (i.e., consequence) 
arrangements. The other two children showed no 
clear differences in responding based on when 
choice arrangements were provided. In a subse-
quent concurrent choice assessment, three of the 
four children preferred pre-task over post-task 
choice opportunities as indicated by selecting the 
materials associated with this choice arrange-
ment; the other child preferred the post-task 
choice arrangement. More recently, Gureghian 
et al. (2020) found faster acquisition of auditory- 
visual conditional discriminations (matching 
spoken words to their corresponding pictorial 
stimuli) in two of three children with autism 
when choice of reinforcers was a consequence 
rather than an antecedent event. More research is 
needed to determine if these differences in results 
are an artifact of the procedural differences 
(maintenance versus acquisition tasks, progres-
sive ratio versus token economy with backup 
reinforcers), or if preference and efficacy of rein-
forcer choice are idiosyncratic across 
individuals.

 Preference for Choice

When concurrent operant arrangements such as 
concurrent or concurrent-chains schedules  are 
used, choice-making opportunities have been 
shown to be preferred over no choice. In the 
methodology used in Geckeler et  al. (2000), 
described earlier, participants were given the 
opportunity to choose one edible from an array of 
three different highly preferred edibles when the 
FR schedule requirement was met on one colored 
button or one of the three high preference edibles 
that the experimenter quasi-randomly selected 
when the same FR schedule requirement was met 

on the other colored button. All three children 
with autism allocated more responding, some-
times exclusively, to the colored button associ-
ated with choice  than to the button associated 
with no choice. Whereas responding to the choice 
option may have maximized reinforcement by 
procuring the most preferred edible more often, 
similar results have been shown when the no-
choice reinforcer is yoked to the choice reinforcer 
(Fisher et  al., 1997). In concurrent-chains 
arrangements, Hanratty and Hanley (2021) found 
that both elementary- aged children with disabili-
ties and three of four children without disabilities 
preferred the consequence of choosing a stimulus 
from an array more than having a stimulus pre-
sented, even though the same stimuli were used 
contingently in both conditions. There appears to 
be ample empirical evidence that individuals pre-
fer to have choice opportunities as they will most 
often choose choice opportunities to no-choice 
opportunities.

 Preference

The role of preference is increasingly being 
incorporated into social policies and professional 
practices. Assessing and incorporating client 
preference is incumbent upon service providers 
in the education and treatment of individuals with 
autism and other developmental disabilities. For 
instance, skills related to client preference are 
integrated into the Behavior Analyst Certification 
Board  (2017)  BCBA Task List (5th edition), 
which is the list of knowledge and skills in the 
board-certified behavior analyst credentialing 
exam and in which behavior analysts are expected 
to be competent. In subsection F, Behavior 
Assessment, there is a specific item, F-5, 
“Conduct preference assessments” (p. 4); in sub-
section, H, Selecting and implementing 
 interventions, there is a specific item, H-3, 
“Recommend intervention goals and strategies 
based on such factors as client preferences, sup-
porting environments, risks, constraints, and 
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social validity” (p.  5). Similar  knowledge and 
skills related to preference are incorporated into 
the Behavior Analyst Certification Board (2022) 
BCBA Test Content Outline (6th edition).   
Behavior analysts and other service providers to 
children with autism need to consider clients’ 
preferences in the design and delivery of ser-
vices. The remainder of this chapter will focus on 
preference assessment methods and 
considerations.

 Preference Defined

Preference is inferred from repeated measures of 
choice responding and the resulting pattern of 
selections across time. Across repeated choice 
opportunities when one or more responses or 
stimuli are concurrently available, the probability 
of each response or stimulus selection can be 
derived. Those responses or stimuli with higher 
probabilities are more  preferred and those with 
lower probabilities, less preferred. Preference is a 
relative measure that predicts the future relative 
effectiveness of different stimuli as reinforcers. 
Catania (2013) articulates, “the organism is said 
to prefer the consequences produced by the 
response that is most probable” (p.  456). 
Assessment methods to determine preferences 
will be reviewed in the ensuing sections.

 Stimulus Preference Assessment 
Methods

Until approximately 1995, indirect assessments 
were the mainstay procedure to infer preferred 
stimuli to incorporate into treatment programs 
for individuals with autism and other intellectual 
or developmental disabilities (see Favell & 
Cannon, 1977; Rynders & Friedlander, 1972; 
Witryol & Fischer, 1960 for some notable excep-
tions). Indirect assessments ask respondents, 
typically caregivers, using surveys, checklists, or 
interviews, to rate different stimuli based on their 
perception of how much the client likes them 
(e.g., Atkinson et al., 1984; Fisher et al., 1996) so 
that the presumed most preferred stimulus can be 

used contingently. Results from indirect prefer-
ence assessments, however, often correspond 
poorly with the outcomes of more systematic 
direct assessments (e.g., Cote et al., 2007; Green 
et  al., 1988; Kenzer & Bishop, 2011). Current 
best practices include the use of indirect methods 
such as the Reinforcer Assessment for Individuals 
with Severe Disability (Fisher et  al., 1996) to 
determine which stimuli to assess directly.

A rich technology of direct assessments has 
been developed over the past 35 years to identify 
preferred stimuli to provide noncontingently in 
order to enrich environments or to use contin-
gently as positive reinforcers. Direct preference 
assessment methods include repeated presenta-
tions of two or more stimuli such that differential 
responding among stimuli can be measured. One 
of two dependent measures is used: selection 
(i.e., choice responses) or duration of engage-
ment. In the next sections, the different arrange-
ments used with each of these dependent 
measures will be reviewed.

 Direct Assessments That Use 
Selection Measures

Selection is a per opportunity measure in which 
the stimulus selected is recorded. Direct assess-
ments using selection measures differ by the 
number of stimuli (one, two, or multiple) pre-
sented simultaneously, and whether stimuli are 
replaced or replenished after a selection is made.

 Single-Stimulus Preference 
Assessments
The first systematic stimulus preference assess-
ment used with individuals with intellectual and 
developmental disabilities involved repeated tri-
als with a specific set of stimuli, preexperimen-
tally selected for their variation in sensory 
consequences (i.e., olfactory, gustatory, visual, 
auditory, tactile, vestibular, social), presented one 
at a time, and approach (or selection) measured 
for each item (Pace et  al., 1985). Across eight 
sessions, each stimulus was presented a total of 
10 times and preference for a particular stimulus 
was inferred by the probability of approach 
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responses. Stimuli were considered highly pre-
ferred if they were selected on at least 80% of 
trials, and nonpreferred if they were selected on 
50% or fewer trials. When contingent access to 
preferred stimuli was compared to contingent 
access to nonpreferred stimuli in subsequent 
reinforcer assessments, there were higher levels 
of correct responding when preferred stimuli 
were delivered. These results validated that pre-
ferred stimuli are more likely to function as rein-
forcers than nonpreferred stimuli.

By presenting just one stimulus at a time, 
single- stimulus methods measure if the client will 
or will not reliably select X, where X represents 
each stimulus assessed. This method distin-
guishes preferred and nonpreferred stimuli, but 
may not distinguish relative preference among 
preferred stimuli, and therefore may falsely iden-
tify some high preference items. Because of this 
limitation, other methods, described in the next 
section, are more commonly reported in the 
research literature (Virues-Ortega et al., 2014).

There are at least four situations, however, 
when the single-stimulus method may be the 
most appropriate method to assess preference. 
First, a single-stimulus method may be best when 
your assessment goal is only to evaluate if a sin-
gular stimulus is preferred (Virues-Ortega et al., 
2014). Second, this method may be appropriate if 
clients do not make valid selection responses when 
two stimuli are presented. For example, when a 
client does not make any selection response when 
two stimuli are presented simultaneously, or 
when a client’s selection response is not con-
trolled by the stimulus selected but by the posi-
tion in which it is placed (i.e., biased responding 
to the left or right; DeLeon et al., 2014). Third, 
this method may be used when selection mea-
sures are being used and the client’s selection 
response is eye gaze (Ivancic & Bailey, 1996). 
Fourth, the single-stimulus preference assess-
ment may be advantageous when the assessment 
goal is to identify a large pool of preferred stimuli 
to use in programming or in additional prefer-
ence assessments.

Box 7.1 provides step-by-step instructions to 
conduct a single-stimulus preference assessment 

and a blank data sheet.1 A sample data sheet and 
hypothetical results are presented to illustrate 
how preferred stimuli are determined based on 
the percentage of selections (i.e., the number of 
times a stimulus was selected divided by the 
number of times that stimulus was presented and 
multiplying that quotient by 100).

 Paired-Stimulus Preference 
Assessments
Presenting two or more stimuli concurrently cre-
ates a choice paradigm. When these same stimuli 
are repeatedly presented, the probability of selec-
tion for each stimulus can be derived, creating a 
preference hierarchy. Paired-stimulus arrange-
ments are the most prevalently reported preference 
assessment arrangements. In a recent review by 
Virues-Ortega et al. (2014), paired-stimulus pref-
erence assessments accounted for nearly 50% of 
all preference assessments reported in the research 
literature and were the most used format with indi-
viduals with all three populations included in the 
review: intellectual disabilities, autism, and sen-
sory impairments. It is also the most used stimulus 
preference assessment used by behavior analysts 
in practice (Graff & Karsten, 2012).

In the first published account of a paired- 
stimulus preference assessment, Fisher et  al. 
(1992) compared the outcomes from a single- 
stimulus and a paired-stimulus assessment. In the 
paired-stimulus assessment, two stimuli were 
presented at a time, and data were recorded on 
which stimulus was selected. Across a series of 
trials, each stimulus was paired with every other 
stimulus an equal number of times and presented 
equally often on the participant’s left and right. 
The mean percentage of selection responses to 
each stimulus was calculated. Greater response 
differentiation was shown when there was a 
choice between two stimuli than when just one 
was presented. The paired-stimulus preference 
assessment produced a preference hierarchy; the 
stimuli could be rank ordered from the stimulus 
with the greatest number of selections, or the HP, 
to the stimulus with the lowest number of selec-

1 Pace et al. (1985) assessed 16 stimuli. The example here 
is simplified and uses only six items.
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tions, or least preferred (LP). Subsequent rein-
forcer assessments demonstrated that stimuli 
identified as HP were associated with higher 
response rates on simple tasks than stimuli iden-
tified as LP on the paired-stimulus assessment, 
even when those LP stimuli were designated as 
preferred on the single-stimulus assessment. 

These findings suggested that paired-stimulus 
assessments are more sensitive measures of pref-
erence than single-stimulus assessments.

The paired-stimulus preference assessment is 
probably the best default method if a practitioner 
can only implement one method across their 
caseload or does not know a client well, such as 

Box 7.1 Conducting a single-stimulus preference assessment (adapted from  
Pace et al., 1985)

Steps:

1. Determine which 5-10 stimuli to assess.
2. Determine and define dependent measure: 

a. Selection topography (also determine duration of 
access per selection), or

b. Duration of interaction per stimulus (also 
determine maximum duration per stimulus) 

3. Create a data sheet with 5-10 columns for 
different assessment opportunities and a row 
for each stimulus to be assessed.

4. Assessment session procedures
a. Randomly select presentation order of stimuli (1-

2 presentations/stimulus/session)
b. For each stimulus presentation, present one 

stimulus approximately 8 inches from client
i. If selected within 5 s, provide access for 5 s. Record +

ii. If not selected within 5 s, remove stimulus and present 
again with prompts to look at/engage, and then present 
again for 5 s without prompts. Record + if selected, - if 
not selected.

5. Calculate the percentage of times each 
stimulus was selected and determine if it is 
preferred.
a. Percentage of trials selected: Divide the number 

of times a stimulus was selected by the number of 
times it was presented and multiply the quotient 
by 100.

b. Preferred stimulus selected ≥ 80%.
c. Nonpreferred stimulus selected ≤ 50%.

Sample blank data sheet:

Hypothetical raw data:

3/1/22 3/2/22 3/4/22 3/8/22 3/9/22 #

Slinky + - + - - - - - - -

+ + - + + - + - - +

- + - - - - - - - -

+ + + + + + + + + +

+ + + + + + - + + -

- + + + + - - + + +

2

Clay 7

Bubbles

Music

Markers

Puzzle

Hypothetical results: 
Percentage of trials selected

Music: 100% (10/10)

Bubbles: 80% (8/10)

Clay: 70% (7/10)

Puzzle: 60% (6/10)

Slinky: 20% (2/10)

Markers: 10% (1/10)

Summary

Music and bubbles were preferred.

Markers and slinky were nonpreferred.

Date 
1

Date 
2

Date 
3

Date 
4

Date 
5

#

Stimulus 1

Stimulus 2

Stimulus 3

Stimulus 4

Stimulus 5

Stimulus 6

•
•

  

8

10

1

6
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during an intake or a short-term clinic placement. 
It involves the minimal number of stimuli (two) 
to evoke choice responding; therefore, the attend-
ing and scanning demands on the client are less 
than when multiple stimuli are presented. In 
addition, the limited number of stimuli allows for 
bulkier items to be arranged on a table in front of 
the client. One disadvantage to this assessment is 
that it takes more time to implement than the 
single-stimulus assessment (Fisher et al., 1992), 
and since every stimulus is paired with every 
other stimulus, the time requirement increases 
exponentially when more stimuli are included 
(e.g., 30 trials to assess six stimuli, 132 trials to 
assess 12 stimuli, 240 trials to assess 16 stimuli).

Box 7.2 provides step-by-step instructions to 
conduct a paired-stimulus preference assessment 
and a blank data sheet.2 A sample completed data 
sheet and hypothetical results are presented to 
illustrate how rank orders of preferred stimuli can 
be derived from the percentage of times stimuli 
are selected (i.e., the number of times a stimulus 
was selected divided by the number of times that 
stimulus was presented and multiplying that quo-
tient by 100).

 Multiple-Stimulus Preference 
Assessments
In the first published study evaluating multiple- 
stimulus assessments, Windsor et al. (1994) com-
pared the results from eight adults with severe to 
profound disabilities on their preference for six 
edibles when assessed in two different formats: 
paired- and multiple-stimulus trial arrangements. 
Stimuli were positioned in a linear fashion about 
2 in. apart from each other on a tray. In the paired- 
stimulus assessment, each of six stimuli was pre-
sented once with every other stimulus in the left 
and right positions for a total of 30 trials; in the 
multiple-stimulus preference assessment, all six 
stimuli were presented at the same time, with 
each stimulus in each position one or two times, 
for a total of 10 trials. Participants were exposed 
to five assessments in each format, alternating 

2 Fisher et  al. (1992) assessed 16 stimuli. The example 
here is simplified and uses only six items.

between the two formats in consecutive sessions. 
These researchers noted several findings: (1) both 
formats yielded the same top- and bottom-ranked 
stimuli for six and seven of the eight participants, 
respectively, (2) the paired-stimulus assessment 
yielded more differentiation among the middle- 
ranked stimuli and showed more stability of 
rankings across assessment administrations than 
the multiple-stimulus format, (3) the multiple- 
stimulus format was considerably more time- 
efficient. These researchers did not conduct 
reinforcer assessments, which could indicate if 
results from one of these formats were a better 
predictor of reinforcer efficacy.

DeLeon and Iwata (1996) compared two varia-
tions of multiple-stimulus preference assessment 
procedures to the paired-stimulus preference 
assessment (Fisher et al., 1992). One format was 
like Windsor et  al. (1994), referred to as the 
multiple- stimulus-with-replacement preference 
assessment, in which all stimuli were presented in 
every trial. In the other format, referred to as the 
multiple-stimulus-without-replacement preference 
assessment or MSWO, selected items were not 
presented in subsequent trials in the same assess-
ment. Whereas good correspondence in the top-
ranked stimulus was found in all three assessment 
formats, the MSWO was more strongly correlated 
with the paired-stimulus than the multiple-stimu-
lus assessment without replacement. Because the 
same high preference item could be selected on 
every trial, preference for stimuli other than the 
top-ranked one could be masked when stimuli 
were replaced. The MSWO, then, has the same 
advantage as the paired- stimulus format in provid-
ing a differentiated ranking, without the disadvan-
tage of the paired- stimulus format in the time 
required to conduct trials pairing each stimulus 
with every other stimulus.

Recent research (Carr et  al., 2000; Conine 
et al., 2021; Higbee et al., 2000) has found that 
the efficiency of the MSWO can be enhanced by 
conducting three rather than five blocks of trials 
without adversely affecting its predictive validity. 
Researchers have cited that the brief (3-session) 
MSWO takes 5 min (Carr et al., 2000; Richman 
et al., 2016).
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The MSWO preference assessment is likely 
the most efficient and effective method if the 
array of stimuli being assessed can fit on a 
table, and the client has the attending and scan-
ning skills required to select one stimulus from 
many.

Box 7.3 provides step-by-step instructions to 
conduct a MSWO and a blank data sheet3. A sam-

3 DeLeon and Iwata (1996) assessed 7 stimuli. The exam-
ple here uses only six items to be consistent with earlier 
examples of other assessment formats.

ple completed data sheet and hypothetical results 
are presented to illustrate how rank orders of pre-
ferred stimuli can be derived from the percentage 
of times stimuli are selected (i.e., the number of 
times a stimulus was selected divided by the 
number of times that stimulus was presented 
before it was selected and multiplying that quo-
tient by 100).

Box 7.2 Conducting a paired-stimulus preference assessment (adapted from  
Fisher et al., 1992)

Steps:

1. Determine which 5-12 stimuli to assess.
2. Define dependent measure: selection 

topography (also determine duration of 
access per selection).

3. Develop data sheet that presents each
stimulus with every other stimulus in both 
the left and right position.

4. Assessment session procedures
a. For each trial, present two stimuli equidistant 

and approximately 8 inches from client
i. If one stimulus is selected within 5 s, remove the 

other stimulus, and provide access for 5 s. Circle 
stimulus selected.

ii. If no stimulus is selected within 5 s, remove stimuli,
and present each stimulus with prompts to look 
at/engage, and then present both stimuli again for 5 s 
without prompts. Circle stimulus selected.

iii. If there is an attempt to select both stimuli at the 
same time, block contact and represent stimuli.

5. Calculate the percentage of times each 
stimulus was selected; determine its rank 
order and if it is preferred
a. Percentage of trials selected: Divide the 

number of times a stimulus was selected by the 
number of times it was presented and multiply 
the quotient by 100

b. Assign a rank order to each stimulus based on 
the percentage of trials selected. Rank 1 is the 
stimulus selected in the highest percentage of 
trials, Rank 2, the stimulus selected in the next 
highest percentage of trials, and so on.

c. Preferred stimulus selected ≥ 80%.
d. Nonpreferred stimulus selected ≤ 60%.

Sample blank data sheet:

1 =         2 =       3 =        4 =        5 =          6 =  

Hypothetical raw data:

1 = Slinky, 2 = Clay, 3 = Bubbles, 4 = Music, 5 = Markers, 6 = Puzzle

Hypothetical results:
Rank and percentage of trials selected
Rank 1: Music: 100% (10/10)
Rank 2: Bubbles: 80% (8/10)
Rank 3: Puzzle: 60% (6/10)
Rank 4: Clay: 30% (3/10)
Rank 5: Markers: 20% (2/10)
Rank 6: Slinky: 10% (1/10)

Summary
Music and bubbles, ranked 1 and 2, were the 
most highly preferred.
Slinky and markers, ranked 5 and 6, were the 
least (or not) preferred.

Trial L R Trial L R Trial L R Trial L R
1 1 2 9 3 1 17 1 4 25 4 1
2 3 4 10 4 6 18 2 1 26 5 4
3 6 3 11 1 5 19 5 3 27 1 6
4 5 1 12 4 3 20 3 2 28 3 5
5 2 4 13 5 6 21 6 4 29 6 2
6 6 5 14 2 5 22 2 6 30 2 3
7 3 6 15 6 1 23 4 5 L= Left

R= Right8 4 2 16 5 2 24 1 3

Trial L R Trial L R Trial L R Trial L R
1 1 2 9 3 1 17 1 4 25 4 1
2 3 4 10 4 6 18 2 1 26 5 4
3 6 3 11 1 5 19 5 3 27 1 6
4 5 1 12 4 3 20 3 2 28 3 5
5 2 4 13 5 6 21 6 4 29 6 2
6 6 5 14 2 5 22 2 6 30 2 3
7 3 6 15 6 1 23 4 5
8 4 2 16 5 2 24 1 3

•

•
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 Direct Assessments That Use 
Duration Measures

Duration measures capture the amount of time 
from the beginning to the end of responding. 

Direct assessments using duration measures dif-
fer by the number of stimuli presented at the 
same time and whether stimuli are replaced or 
replenished across trials when there are multiple 
stimuli.

Box 7.3 Conducting a multiple-stimulus-without-replacement (MSWO) preference 
assessment (adapted from Deleon & Iwata, 1996)

Steps:
1. Determine which 5-8 stimuli to assess.
2. Define dependent measure: selection 

topography (and also determine duration of 
access per selection).

3. Create a data sheet to record which stimulus 
was selected on each trial. 

4. Before an assessment, provide access to each 
stimulus (consumption or 30 s).

5. Assessment block procedures
a. Arrange stimuli for Trial 1. Stimuli should be 

presented in a linear fashion, approximately 5 cm 
apart. Across session blocks, vary the position of 
the stimuli in Trial 1.

b. Ask client to “Pick one.” 
c. If a stimulus is selected within 30 s

i. Provide access to selected item (consumption if edible, 30 
s if leisure item).

ii. Record stimulus selected.
iii. Rotate remaining stimuli for next trial (move stimulus in 

left-most position to right-most position and equally space 
remaining stimuli). Do not replace the selected stimulus.

iv. Repeat i-iii until all stimuli have been selected or no 
selection in 30 s.

6. Repeat procedures for 2 (i.e., Brief MSWO, 
Carr et al., 2000) or 4 additional blocks of trials

7. Calculate the percentage of times each stimulus 
was selected and determine its rank order
a. Percentage of trials selected: Divide the number of 

times a stimulus was selected by the number of 
times it was presented and multiply the quotient by 
100.

b. Assign a rank order to each stimulus based on the 
percentage of trials selected. Rank 1 is the stimulus 
selected in the highest percentage of trials, Rank 2, 
the stimulus selected in the next highest percentage 
of trials, and so on.

Sample blank data sheet:

1 =         2 =       3 =        4 =        5 =          6 = 
B= Block     S= Stimulus selected 

Hypothetical raw data:

1 = Slinky, 2 = Clay, 3 = Bubbles, 4 = Music, 5 = Markers, 6 = Puzzle

Hypothetical results:

Rank and percentage of trials selected
Rank 1: Music: 100% (5/5)
Rank 2: Bubbles: 42% (5/12)
Rank 3: Puzzle: 38% (5/13)
Rank 4: Clay: 24% (5/21)
Rank 5: Markers: 21% (5/24)
Rank 6: Slinky: 17% (5/30)

Summary
Music, Rank 1, was the most highly 
preferred.
Slinky, Rank 6, was the least (or not) 
preferred.

B1/
Trial

S B2/
Trial

S B3/
Trial

S B4/
Trial

S B5/
Trial

S

1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4
5 5 5 5 5
6 6 6 6 6

B1/
Trial

S B2/
Trial

S B3/
Trial

S B4/
Trial

S B5/
Trial

S

1 4 1 4 1 4 1 4 1 4
2 3 2 3 2 6 2 3 2 6
3 6 3 6 3 3 3 6 3 3
4 5 4 2 4 2 4 2 4 2
5 2 5 5 5 5 5 5 5 5
6 1 6 1 6 1 6 1 6 1

•

•
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 Single-Stimulus Preference 
Assessments
DeLeon et  al. (1999) used a single-stimulus 
preference assessment with duration measures 
when an MSWO using selection measures led to 
an undifferentiated preference hierarchy. In this 
procedure, each leisure item was presented sin-
gly in a randomized order for 2  min, and the 
duration of contact time with each stimulus was 
recorded. An assessment was conducted as a 
series of 2-min stimulus presentations, and the 
assessment was replicated five times. The 
researchers hypothesized that items engaged 
with for a cumulative duration of 50% or more 
of the duration the item was available were 
likely preferred, even if selection measures had 
not indicated preference for that stimulus. 
Reinforcer assessments for both participants 
showed that stimuli with low and undifferenti-
ated selection measures in the MSWO (approxi-
mately 25% of trials selected) and duration 
measures greater than 50% in the single-stimu-
lus assessment functioned as reinforcers. 
Furthermore, stimuli with low and undifferenti-
ated selection measures in the MSWO (approxi-
mately 25% of trials selected) and duration 
measures less than 50% in the single- stimulus 
assessment did not function as reinforcers for 
the one participant with whom this control pro-
cedure was implemented. The researchers con-
cluded that the single-stimulus preference 
assessment using duration measures is a viable 
approach when several stimuli in MSWO are 
highly preferred and compete in concurrent 
arrangements such that the results are undiffer-
entiated. In these cases, duration measures may 
yield differentiated results.

Worsdell et  al. (2002) conducted a single- 
stimulus preference assessment for vocational 
tasks using duration measures when a free- 
operant preference assessment (described in the 
next section) yielded exclusive responding to one 
task activity. In the single-stimulus assessment, 
seven different assembly tasks were presented 
singly for 5 min and duration of engagement was 
estimated through 10-s partial interval recording. 
The results obtained from the single-stimulus 
assessment were predictive of the participants’ 

engagement in the tasks in 60-min criterion tests, 
which were implemented to replicate typical 
work conditions.

The single-stimulus preference assessment 
using duration measures is less researched than 
other assessment formats. This procedure takes 
substantially longer than the single-stimulus 
preference assessment using selection measures 
or a multiple-stimulus free-operant preference 
assessment using duration measures. For these 
reasons, the single-stimulus preference assess-
ment using duration measures is only  recom-
mended as a remedial procedure when the clinical 
need is for a preference hierarchy and the results 
from the standard preference assessment formats 
show undifferentiated responding.

 Multiple-Stimulus Preference 
Assessments
Roane et  al. (1998) evaluated a 5-min free- 
operant preference assessment with multiple 
stimuli. Participants could engage with (manipu-
late) any of the stimuli and the duration of 
engagement with each stimulus was measured. 
Preference hierarchies were established by rank-
ing stimuli by the duration of engagement with 
them. Subsequent reinforcer assessments indi-
cated that the derived hierarchies had good pre-
dictive validity in that items engaged with for 
longer durations were more likely to function as 
reinforcers than items that were engaged with for 
shorter durations. The authors asserted that an 
advantage of using duration rather than selection 
measures is that stimuli do not need to be with-
held or withdrawn after a short-access interval 
(typically 5–30 s), which might evoke challeng-
ing behavior. In fact, there is empirical support 
that the free-operant assessment is associated 
with less challenging behavior when assessing 
preferences for tangible items than the paired- 
stimulus or MSWO assessments (e.g., Kang 
et al., 2011).

A limitation to the free-access format, like the 
multiple-stimulus with replacement format, is 
that an individual can allocate all responding to 
one stimulus, and thus, a differentiated prefer-
ence hierarchy may not be identified. Without 
differentiation, there is the possibility of false 
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negatives, leading to the misidentification of 
potential reinforcers. Hanley et  al. (2003) over-
came this limitation using a response-restriction 
procedure. Once a preferred stimulus was identi-
fied based on pre-established criteria, it was 
removed, and the assessment was readministered 
with the remaining stimuli. These procedures 
continued until all stimuli were removed or there 
was no engagement with any of the remaining 
stimuli. Like the MSWO, the response restriction 
method guarantees that the individual allocates 
responding to more stimuli. When duration mea-
sures are used, however, the time required to 
complete the assessment increases such that it 
may no longer be an efficient method.

The main reason to use a duration-based pref-
erence assessment is when removing a stimulus 
after a short-access duration is aversive to a client 
and will affect assessment outcomes. If the 
removal of stimuli is aversive and the desired 
assessment outcome is a hierarchy of preferred 
stimuli, then the restricted stimulus method 
(Hanley et  al., 2003) should be considered. On 
the other hand, if the removal of stimuli is aver-
sive and the desired assessment outcome is the 
identification of the most highly preferred stimu-
lus, the free-operant method (Roane et al., 1998) 
should be considered. The free operant arrange-
ment does not involve repeated trials, and because 
of this, it may also be the best option when 
assessment stimuli are heavy or otherwise diffi-
cult to present and remove within sessions 
(Johnson & Graff, 2023).

Box 7.4 provides step-by-step instructions to 
conduct a 5-min free-operant preference assess-
ment based on the procedures of Roane et  al. 
(1998). A sample data sheet and hypothetical 
results4 are presented to illustrate how the most 
highly preferred stimulus can be derived from the 
percentage of intervals in which stimuli are 
manipulated (i.e., the number of intervals a stim-
ulus was manipulated divided by the number of 
intervals in the assessment and multiplying that 
quotient by 100).

4 Roane et al. (1998) assessed 10–11 stimuli. The example 
here uses only six items to be consistent with earlier 
examples of other assessment formats.

 Variables That Affect Choice 
and Preference

In the preceding section, considerations in decid-
ing which preference assessment method to use 
were highlighted. In this section, variables that 
may affect choice and preference and consider-
ations in the planning of direct preference assess-
ments related to these variables are reviewed.

 Stimulus Selection

Early stimulus preference assessments included 
an array of stimuli that sampled different sensory 
modalities (Fisher et al., 1992; Pace et al., 1985). 
For instance, Pace et al. used the same 16 stimuli 
for each of their six participants with profound 
intellectual disabilities: mirror and light (visual), 
song and beep (auditory), coffee grounds and 
flower (olfactory), juice and graham cracker 
(gustatory), vibrator, fan, heat pad, and cool 
block (tactile), swing, rocking chair (vestibular), 
and clapping and hug (social). Stimuli were all 
represented by physical items. For instance, the 
mirror was held near the participant; a hug was 
represented as the therapist’s hands outstretched 
toward the participant.

The inclusion of both consumable and non- 
consumable items in the same choice arrange-
ments may skew preference indices toward the 
consumable items (Bojak & Carr, 1999; DeLeon 
et al., 1997), or less frequently toward the non- 
consumable item (Sipila-Thomas et  al., 2021). 
DeLeon et al. conducted one preference assess-
ment with just edible items, and another with 
just leisure items, and a third assessment with 
the most preferred items from the other two 
assessments. An edible item was the most pre-
ferred stimulus in the combined edible and 
nonedible assessment for 12 of the 14 partici-
pants with moderate or profound intellectual dis-
abilities. The researchers concluded that “food 
items readily displaced leisure items in the com-
bined assessment, even though the leisure items 
were highly preferred in the absence of food” 
(p.  479). Fahmie et  al. (2015) found this dis-
placement effect to be as likely with individuals 
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diagnosed with autism as with intellectual 
disabilities.

Even though other researchers have reported 
less displacement of leisure items by edible items 
(e.g., Conine & Vollmer, 2019; Sipila-Thomas 
et  al., 2021), particularly when the duration of 
access to leisure items is increased (e.g., Clark 
et al., 2020), it is recommended that practitioners 
conduct separate preference assessments for edi-
ble and leisure items.

Some items, particularly leisure items, social 
stimuli, and combinations of stimuli, are chal-
lenging or impossible to present as tangible items 
in a choice arrangement. For instance, how can 
one provide a choice arrangement for swings on 
the playground or a mechanical toy in the class-
room, or for a social conversation or a break with 
an iPad? These stimuli cannot be lined in an array 
on a table. Researchers have used representations 
of stimuli or events in preference assessments, 

Box 7.4 Conducting a free-operant preference assessment (adapted from Roane et al., 1998)

Steps:

1. Determine which 6-12 stimuli to assess.
2. Dependent measure: 

a. Define manipulation topographies.
b. Determine duration of observation intervals.
c. Duration measure: Percentage of intervals each 

stimulus was manipulated (partial-interval sampling 
method).

3. Create a data sheet to record stimuli engaged 
with or consumed during each 10-s interval. 

4. Before an assessment, bring client to each 
stimulus and prompt sampling it (consumption 
or manipulation).

5. Assessment procedures:
a. Arrange stimuli in a circle. 
b. Run sampling procedure (#4 above).
c. Bring student away from stimuli and start 

assessment.
i. Record each stimulus manipulated in each interval (can be 

more than one stimulus).
ii. Replace items as needed.

iii. Repeat i-ii until 5 min have elapsed.
6. Calculate the percentage of intervals each 

stimulus was manipulated and determine the 
stimulus manipulated for the highest duration 
estimate. 
a. Percentage of intervals: Divide the number of 

intervals a stimulus was manipulated by the number 
of intervals in the session and multiply the quotient 
by 100.

b. Determine the stimulus with the highest percentage 
of intervals with manipulation, which estimates 
duration. 

Sample blank data sheet:
In each 10-s interval, record a + 
for each stimulus manipulated

S1= S2=       S3=       S4=       S5=       S6=

Hypothetical results:
Percentage of intervals 
Music: 70% (21/30)
Bubbles: 40% (12/30)
Puzzle: 33% (10/30)
Clay: 27% (8/30)
Markers: 17% (5/30)
Slinky: 7% (2/30)

Summary
Music was the most highly preferred.

Inter-
val #

S1 S2 S3 S4 S5 S6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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such as verbally stated names, pictures, or videos 
to represent the events that will follow their selec-
tion. To produce valid and reliable results, each 
of these alternate formats, however, requires par-
ticipants to have certain prerequisite skills and 
regardless of the format of choice arrangements, 
the consequence for a choice response must be 
the immediate delivery of the selected item (e.g., 
Groskreutz & Graff, 2009; Hanley et  al., 1999; 
Heinicke et al., 2016; Kuhn et al., 2006; Tessing 
et al., 2006).

Researchers have used vocal-verbal represen-
tations in paired-stimulus preference assessments 
(e.g., Cohen-Almeida et  al., 2000; Kuhn et  al., 
2006; Tessing et al., 2006). On each trial the par-
ticipant is typically asked, “Do you want X or 
Y?” and the participant selects the preferred 
stimulus by vocally stating the name of one of the 
items or activities. Each stimulus is stated once 
with every other stimulus as both the first- and 
the second-named item. This type of assessment 
has been used to identify preferences for tangible 
stimuli (e.g., Tessing et al.), social stimuli (e.g., 
Kuhn et al.), and preferred and nonpreferred staff 
(Jerome & Sturmey, 2008). Prerequisites for ver-
bal preference assessments include relational 
stimulus control by spoken names and the assess-
ment items (i.e., auditory- visual conditional dis-
crimination; Conyers et al., 2002). Additionally, 
if the selection response is a vocal–verbal 
response, another prerequisite is functional 
vocal-verbal responses and not just echoic 
responses.

Researchers have also used pictures to repre-
sent items or events in paired-stimulus (Graff & 
Gibson, 2003; Heinicke et al., 2016) and MSWO 
preference assessments (e.g., Higbee et al., 1999; 
Morris & Vollmer, 2019). Pictures may include a 
snapshot of a tangible stimulus in the environ-
ment (i.e., the swing in the participant’s back-
yard), a snapshot of a representational stimulus 
(i.e., a picture downloaded from the internet of a 
swing like the one in the participant’s backyard), 
or a snapshot with the participant engaging with 
the tangible stimulus (i.e., the participant on the 
swing in the backyard being pushed by a sibling 
or parent). Pictorial preference assessments have 
been used to identify preferences for a variety of 

stimuli, including recreational activities such as 
riding a bike or playing basketball (e.g., Hanley 
et al., 1999), social stimuli such as verbal praise 
or high fives (e.g., Kelly et al., 2014), preferred 
break environments such as breaks with attention 
from a teacher or breaks with toys and no atten-
tion (Castelluccio & Johnson, 2019). Other stud-
ies have used other static two-dimensional 
representations such as different colored coupons 
with line drawings (Northrup et  al., 1996), and 
different colored shapes and clipart (Morris & 
Vollmer, 1999, 2020), which likely require simi-
lar prerequisites as pictures (however, see Morris 
& Vollmer, 2020). Prerequisites for pictorial pref-
erence assessments include relational stimulus 
control between pictures and the stimuli and 
events they represent (i.e., visual–visual arbitrary 
conditional discrimination; Clevenger & Graff, 
2005; Conyers et  al., 2002; Morris & Vollmer, 
2020).

Recently, researchers have evaluated the use 
of  video stimuli in  preference assessments, in 
which two or more video clips of individuals 
engaging with a stimulus are displayed concur-
rently, and the participant selects one video clip. 
Videos have the advantage of visually capturing 
movement, the displacement of physical items in 
the environment such as the to-and-fro move-
ment of a swing when it is swinging, and for this 
reason, videos are best suited to assess toys or 
activity-based events. Video-based preference 
assessment outcomes have been found to have 
good correspondence with tangible assessments 
when presented in a paired-stimulus format 
(Snyder et  al., 2012) and a MSWO format 
(Brodhead et al., 2016b).

The use of videos in preference assessments is 
still relatively new and no studies were found that 
evaluated prerequisite skills for the video format 
to yield valid results. Brodhead et  al. (2016a), 
however, reported an easy and brief preexperi-
mental assessment evaluating the utility of a 
video-based preference assessment. After estab-
lishing possible activities to include in an assess-
ment, they conducted five successive trials in 
which a brief video of an activity was shown to 
the potential participant, and the experimenter 
then said, “Go there.” Participants included in the 
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study accurately guided the experimenter to each 
of the five depicted activities.

Another important consideration in the selec-
tion of stimuli to include in a stimulus preference 
assessment is the ecological fit (DeLeon et  al., 
2014). DeLeon et al. asserted that an ecological 
fit is one in which the preferred stimulus is both 
effective as a reinforcer but also is available and 
feasible to use in contingencies within the indi-
vidual’s environment. Preferred stimuli are an 
ecological fit if they are readily available (i.e., 
replenishable, easily delivered, and affordable) 
and not disruptive to the ongoing activities in the 
environment. For example, the delivery of a pair 
of headphones to listen to a song after completing 
a set amount of classwork would represent a bet-
ter ecological fit than a speaker that would broad-
cast the song to the whole class. In addition, 
behavior analysts should consider the cultural fit 
of stimuli that will be used contingently. Knochel 
et  al. (2020) demonstrated that verbal praise 
statements adapted by those from the culture in 
which the praise statements would be delivered 
were more effective than those developed by 
researchers less familiar with the cultural norms.

When selecting the stimuli to include in a 
preference assessment it is important to con-
sider the skills of the individual, their treatment 
goals, and when and where the reinforcing stim-
uli will be delivered. For individuals who do not 
have picture-object relations, use objects in the 
preference assessment. Use pictures or other 
two- dimensional stimuli that best correspond to 
an individual’s discrimination skills. It is likely 
that pictures of actual stimuli in the environ-
ment (e.g., the swing in the backyard) are more 
readily discriminable than ones that are repre-
sentational of the stimulus class (e.g., a swing 
from the internet). For some participants, pic-
tures of themselves engaging in activities may 
be more discriminable of the activity (e.g., on 
the swing being pushed in the backyard) than 
the picture of the stimulus alone (e.g., swing in 
backyard), but for others the addition of them-
selves in the pictures may encourage restricted 
stimulus control by which the pictured activity 
does not exert control over selection responses. 
The number of stimuli to include in choice 

arrangements should be based on the individu-
al’s scanning skills to promote valid choice 
selections. If the individual does not reliably 
scan individual stimuli before responding, con-
duct single-stimulus preference assessments. If 
their scanning is limited, use the paired-stimu-
lus method.

If the treatment goal is to increase the pool of 
preferred stimuli that can be used to enrich the 
environment or to use contingently, one may want 
to consider an array of stimuli that sample differ-
ent sensory modalities, including novel stimuli 
with preassessment exposure trials. On the other 
hand, if the treatment goal is to identify a hierar-
chy of preferred stimuli that will all function as 
reinforcers albeit to varying degrees, then one may 
want to conduct an indirect assessment first and 
use caregiver-nominated stimuli in the assessment. 
The stimuli included in a preference assessment 
should also be ecologically and culturally appro-
priate so that they will be delivered contingently as 
intended in the treatment environment.

 Magnitude/Duration of Access Time

Stimulus magnitude affects preference assess-
ment outcomes. Magnitude can include the 
amount (volume, quantity) of a stimulus or its 
duration of access. In an evaluation of magnitude 
with edible stimuli, Paden and Kodak (2015) 
found that each of four children with autism pre-
ferred large magnitude (2–3 edibles) over small 
magnitude reinforcers (1/8th of an edible) during 
concurrent choice trials with large and small 
magnitudes of preferred edibles preexperimen-
tally determined to be eaten when presented 
alone. In an evaluation with nonedible stimuli, 
Trosclair-Lasserre et al. (2008) found that three 
of four children with autism referred for chal-
lenging behavior maintained by attention or 
access to tangible items selected larger (120  s) 
over smaller (10 s) magnitudes of social attention 
(or tangibles) when both were concurrently avail-
able. In addition, the larger magnitude conse-
quence was a more efficacious reinforcer, 
producing more responses (i.e., higher break-
point) in a subsequent PR arrangement.
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Other researchers have found that preference 
for leisure stimuli depends on their magnitude. 
Steinhilber and Johnson (2007) conducted two 
conditions of MSWO preference assessments 
with two adolescents with autism. In one condi-
tion, selection responses resulted in 15-s access; 
in the other condition, selection responses 
resulted in 15-min access. Distinctly different 
preference hierarchies were found; stimuli that 
were most preferred with brief access were less 
preferred with extended access and stimuli that 
were most preferred with extended access were 
less preferred with brief access.

When planning a preference assessment, one 
should consider magnitude. In a preference 
assessment, the magnitude should be consistent 
across all assessed stimuli. For instance, in a 
preference assessment of edibles, similarly sized 
edibles should be used; in a preference assess-
ment of social stimuli or tangible items, the same 
duration of access should be provided for each 
stimulus selection. Further, the duration of access 
to nonedible items in preference assessments 
should match the duration of access to  reinforcers 
in the natural environment. Use short duration 
access, such as 15 s, in preference assessments to 
identify preferred stimuli to deliver contingently 
more frequently throughout the day such as after 
correct responses in discrete trial training; use 
longer duration access, such as 5 min, in prefer-
ence assessments to identify stimuli to use con-
tingently less often and after more effortful 
responses or chains of behavior.

 Preference Stability and Motivating 
Operations

One of my most preferred things to do since I was 
a child is to spend the day at the beach. Mayflower 
and Long Point are two of my favorites, but I 
would not choose to go to either of them on a 
cold, rainy day. Preference assessments may 
yield different outcomes when repeated, suggest-
ing that a highly efficacious reinforcer at one 
time might not be one at another time. Michael 
(1993) articulated that the behavioral principle of 
reinforcement alone does not explain the occur-

rence of behavior, that other environmental 
events alter reinforcing functions and that these 
environmental events must be included in an 
explanatory account of behavior.

Certain environmental events function as 
motivating operations by altering the reinforcing 
effect of a stimulus and the likelihood of behavior 
that has historically been reinforced by that stim-
ulus (Laraway et  al., 2003). Preexperimental 
manipulations of both the consumption of edibles 
(Gottschalk et  al., 2000) and the availability of 
leisure items (Hanley et al., 2006) yielded differ-
ent outcomes. Satiation is a motivating (abolish-
ing) operation in which the reinforcing value of a 
stimulus is weakened; for example, edibles will 
be less reinforcing after a large meal than before 
one. Deprivation is the inverse motivating (estab-
lishing) operation in which the reinforcing value 
of a stimulus is strengthened; for example, gar-
dening is more reinforcing in early spring after a 
long winter than in the summer.

Preference for some stimuli is less affected 
by motivating operations than others and this 
has been shown by repeating preference assess-
ments across different intervals of time and see-
ing how consistent the results are. If the results 
are consistent across different administrations, 
then preference stability is demonstrated. 
Research on preference stability has indicated 
that top-ranked stimuli are more stable than 
lower-ranked stimuli (DeLeon & Iwata, 1996; 
Lee et al., 2010; Zhou et al., 2001), that prefer-
ence for edibles is more stable than leisure or 
social stimuli (Butler & Graff, 2021), and that 
preference stability degrades over time (Butler 
& Graff, 2021; Ciccone et al., 2007). Butler and 
Graff (2021) assessed preference stability in 
four individuals with autism for edibles, leisure 
items, and social attention in monthly assess-
ment administrations across 12  months. The 
greatest stability was seen in month-to-month 
assessments of edible stimuli, but preferences 
for leisure and social stimuli were also relatively 
stable from 1 month to the next. When the first 
and last preference assessment results were 
compared (i.e., 12 months apart), edible prefer-
ences continued to be stable, but preferences for 
social and leisure stimuli were markedly differ-
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ent. The implication of these results is that pref-
erence is not static and that preference 
assessments need to be conducted more often 
than annually to ensure that programming based 
on preference assessment results, particularly 
for social and leisure stimuli, will be effective.

One way that behavior analysts have proac-
tively addressed preference shifts is by conduct-
ing frequent, brief preference assessments that 
can capture momentary fluctuations in stimulus 
preference (DeLeon et  al., 2001); these brief 
assessments provide additional choice opportuni-
ties and perhaps more stimulus variation, both of 
which are often preferred by clients (Hanratty & 
Hanley, 2021).

Preference assessments should be conducted 
routinely to capture any shifts in preferences and 
ensure that the most preferred stimuli are incor-
porated into programming. Preference assess-
ments for social and leisure stimuli should be 
conducted every few months, and for edible stim-
uli every 6–12 months. It is recommended, how-
ever, that more frequent brief assessments or 
choice opportunities with a few top-ranked items 
be conducted to avoid deleterious effects from 
undetected preference shifts and to provide the 
opportunity for increased stimulus variation. To 
minimize the influence of motivating operations 
on preference assessment outcomes, it is advis-
able to set up choice arrangements for edibles at 
a consistent time of day, not after meals (although 
see Bojak & Carr, 1999), and to withhold access 
to social and leisure stimuli for a period before 
presenting them in a choice arrangement. 
Assessment stimuli should be familiar to clients 
and clinicians should consider exposing the cli-
ent to each item briefly before starting a prefer-
ence assessment.

 Validating Preference Assessment 
Outcomes

There are three measures related to the validity of 
the methods used in and the outcomes produced 
by preference assessments: social validity, reli-
ability, and predictive validity.

Wolf (1978) defined social validity as the sig-
nificance of the goals, appropriateness of the pro-
cedures, and the social importance of their 
outcomes (Wolf, 1978). Social validity is the 
extent to which the consumer or other commu-
nity stakeholders such as parents and staff agree 
with the significance of the goals, appropriate-
ness of the procedures, and social importance of 
the outcomes (Wolf, 1978). Direct measures of 
social validity can be taken by assessing individ-
uals’ preference for reinforcement parameters 
and then incorporating those preferences in their 
behavioral programming (Hanley, 2010). For 
example, using a concurrent-chains arrangement, 
Hanratty and Hanley (2021) found that most of 
their participants preferred varied reinforcers and 
choice opportunities to select a reinforcer from 
an array. Indirect measures of social validity can 
also be taken. At the end of their study, 
Castelluccio and Johnson (2019) surveyed clini-
cal staff not involved in the research on identify-
ing preferred break environments; clinical staff 
reported that the outcomes were beneficial and 
that they would incorporate the identified HP 
break environments into their clients’ across-the- 
day programming.

The outcomes of preference assessment have 
also been evaluated for reliability. Reliability is a 
measure of consistency, or the extent to which the 
results can be reproduced given the same condi-
tions (Sidman, 1960). The reliability of a direct 
preference assessment method is evaluated with 
test–retest measures in which the results from 
one administration are typically compared with 
the results from another administration of the 
same method with the same individual (Brown 
et  al., 2011). Reliability of the identification of 
HP stimuli and of stimulus rankings have been 
assessed. Reliability of the HP stimulus (or the 
same stimuli that meet an established criterion of 
selection responses or duration of interaction) is 
assessed by comparing results across administra-
tions to see if the same stimuli will be identified 
as preferred. Reliability of stimulus rankings is 
analyzed using statistical tests to determine the 
extent to which the obtained ranks for all assessed 
stimuli are comparable across administrations.
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Kang et al. (2013) reviewed the stimulus pref-
erence assessment literature and concluded that 
paired stimulus and MSWO assessments yielded 
the most reliable outcomes. This finding was 
empirically supported by Verriden and Roscoe 
(2016); they compared the correspondence of 
assessment results across six administrations for 
six individuals with autism spectrum disorders or 
traumatic brain injury and found that the paired- 
stimulus and MSWO selection-based assess-
ments had higher correspondence across 
administrations than forced-operant or response- 
restriction duration-based methods.

Predictive validity is a measure of the extent 
to which the outcomes of a method predict future 
behavior (Brown et al., 2011). Reinforcer assess-
ments test if the preference assessment accurately 
predicted stimuli that would function as reinforc-
ers (absolute reinforcement effect) or accurately 
predicted that more preferred stimuli would sup-
port more responding than less preferred stimuli 
(relative reinforcement effect). A reinforcer effect 
is demonstrated by a replicable increase in the 
frequency of a specified response as a function of 
the stimulus delivered contingently on its 
occurrence.

 Assessments of Absolute Reinforcer 
Effect

An absolute reinforcer effect is shown when a 
replicable increase in the frequency of a specified 
response is shown when a particular stimulus is 
delivered contingent on that response compared 
to the frequency of the specified response when 
that stimulus is not included in the contingency.

Reinforcer assessments evaluating absolute 
reinforcer effect have used ABAB reversal 
designs in which the frequency of a response 
already in the participant’s repertoire is measured 
in a baseline phase (A) during which the pre-
sumptive reinforcing stimulus is not delivered 
contingent on the response, and a reinforcement 
phase (B) where the presumptive reinforcing 
stimulus is delivered contingent on the response. 
If the response frequency is higher during rein-
forcement than baseline phases, the stimulus is a 

reinforcer, and the absolute reinforcer effect is 
the difference in response levels between base-
line and reinforcement phases. Different conse-
quential stimuli may produce different levels of 
responding and these levels can be compared to 
see which stimulus produced the largest increase 
from baseline levels; this stimulus is considered 
to have greater reinforcing value. Single-operant 
reinforcement assessments have typically shown 
that HP stimuli almost always function as rein-
forcers and lower preferred stimuli sometimes do 
(e.g., Lee et al., 2010; Roscoe et al., 1999).

Multielement reinforcer assessments have 
also been used to evaluate absolute reinforcer 
effects, in which responding with no contingent 
stimulus (baseline  or control) and responding 
with one or more contingent stimuli such as the 
most preferred and possibly also a moderately 
and least preferred contingent stimulus (rein-
forcement conditions) are compared. Carr et al. 
(2000) used a multielement reinforcer assess-
ment that yielded different absolute reinforcer 
effects for each assessed stimulus; further, the 
magnitude of these effects was shown to be 
roughly equivalent to each stimulus’ rank order 
on a preference assessment, with the  highest 
levels of responding with the most preferred, 
then moderately preferred, and the lowest level 
of responding with the least preferred 
stimulus.

A third method to evaluate absolute reinforcer 
efficacy is PR schedule arrangements (e.g., 
Roane et al., 2001), which systematically increase 
the response requirement to access the reinforc-
ing stimulus until ratio strain is observed and 
responding stops. The last ratio schedule that 
produced responding is called the breakpoint; the 
breakpoint is an absolute value of the reinforcing 
efficacy of a stimulus, and the breakpoints of dif-
ferent stimuli can be compared. Morris and 
Vollmer (2020) found good correspondence in 
the rank ordering of stimuli via a stimulus prefer-
ence assessment and the rank ordering of those 
same stimuli in a PR assessment for approxi-
mately half of eight children with autism, indicat-
ing that more highly preferred stimuli are more 
effective reinforcers and support more responses 
than less preferred stimuli.
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 Assessments of Relative Reinforcer 
Effect

Reinforcer assessments evaluating relative rein-
forcing effects demonstrate the effect of two or 
more reinforcement conditions at the same time, 
such as comparing the effects of two different 
stimuli contingent on responding. Relative rein-
forcer effects are often evaluated when a prefer-
ence assessment identifies a hierarchy of stimuli 
to provide predictive validity for that hierarchy. 
For example, a reinforcer assessment might vali-
date preference assessment results by showing 
that a HP stimulus produced more responding 
than a LP stimulus.

Assessments best suited to show relative rein-
forcer effects use choice arrangements, including 
concurrent schedule and concurrent-chains pro-
cedures. In a series of concurrent arrangements 
described earlier with three simultaneously avail-
able chairs (or squares), each with a differently 
ranked stimulus from previous a paired-stimulus 
preference assessment or no stimulus (control), 
Piazza et  al. (1996) found that all four partici-
pants diagnosed with intellectual disabilities or 
autism and intellectual disabilities spent more 
time in the chair (or square) with highly ranked 
than medium or lowly ranked stimuli, with 
medium than lowly ranked stimuli, and more 
time in chair (or square) with any ranked stimu-
lus than no stimulus (control). Glover et  al. 
(2008) used concurrent FR and single and con-
current PR schedules in which different discrimi-
native stimuli signaled the availability of high 
and low preference stimuli contingent on the 
same (FR) or systematically increasing (PR) 
response requirements. The task responses were 
individualized for the three participants with 
autism based on their educational goals. Results 
indicated that all three children responded more 
for the high than the low preference reinforcer in 
both the single and concurrent arrangements, and 
that responding continued to be allocated more to 
the high preference stimulus even when FR 
schedules were based on different PR break 
points and there were much higher response 
requirements for the high preference than the 
concurrently available low preference stimulus. 

These results support the validity of a preference 
hierarchy generated by preference assessments.

Concurrent-chains assessments have also 
validated preference assessment outcomes. 
Castelluccio and Johnson (2019) used a 
concurrent- chains arrangement to determine if 
responding would be allocated to work corre-
lated with access to more preferred break envi-
ronments than work correlated with access to 
less preferred break environment. Results 
showed that both adolescents with autism 
referred for challenging behavior maintained by 
escape from work demands  selected the initial 
links associated with the more preferred break 
environment more often than a less preferred 
break environment or no break (control), a less 
preferred break more often than no break, and 
that they completed the associated tasks to 
access the break environment.

 When to Conduct a Reinforcer 
Assessment

As reviewed in this chapter, stimulus preference 
assessments have good predictive validity, par-
ticularly paired stimulus and MSWO formats. 
Best research practices are to conduct a reinforcer 
assessment to validate the outcomes from a pref-
erence assessment, and there are robust findings 
that highly ranked stimuli function as reinforcers. 
In applied settings, reinforcer assessments may 
not be necessary except under certain conditions. 
When highly ranked stimuli are incorporated into 
behavioral programming their reinforcing effect 
can be observed with ongoing data collection 
practices. For instance, changing the contingent 
stimulus for a skill acquisition program based on 
a recent preference assessment might be followed 
by improved accuracy, or incorporating recently 
identified HP leisure or social stimuli into a non-
contingent reinforcement program might pro-
duce lower levels of aggressive or self-injurious 
behavior.

Reinforcer assessments, however, should be 
conducted if ongoing data collection procedures 
do not capture any change in behavior when 
stimuli from recent preference assessments are 
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incorporated into programming. These reinforcer 
assessments will allow the behavior analyst to 
determine if, in fact, these stimuli function as 
reinforcers. If they function as reinforcers in the 
reinforcer assessment, the behavior analyst 
should evaluate other variables such as prerequi-
site skills for the acquisition task or maintaining 
variables for challenging behavior. If preferred 
stimuli do not function as reinforcers in a rein-
forcer assessment, variables that may be contrib-
uting to faulty preference measures should be 
considered, including the type of preference 
assessment, selection response, and dependent 
measure; type and number of stimuli and magni-
tude or duration of their access; motivating oper-
ations; the individual’s prerequisite skills and the 
ecological and cultural fit of the stimuli.

 Summary

Providing choice opportunities and measuring 
preferences are important practices for behavior 
analysts and others providing services to clients 
with autism and other developmental disabilities. 
In fact, acknowledging the importance of clients’ 
choices and fostering self-determination are inte-
grated in the Behavior Analyst Certification 
Board (2020) Ethics Code for Behavior Analysts. 
And yet, in a survey of professionals (i.e., behav-
ior analysts, special educators, teachers) working 
with individuals with autism or developmental 
disabilities in public schools or private agencies, 
only 70% of respondents reported that they ever 
offered choices to their clients or students (Graff 
& Karsten, 2012). The proportion of respondents 
who reported offering choices, however, was 
much higher for behavior analysts (96%) than for 
other professionals (Graff & Karsten, 2012).

Conducting preference assessments and incor-
porating preferences into clients’ treatment goals 
and strategies are professional skills and prac-
tices embedded into the Behavior Analyst 
Certification Board (2017) BCBA Task List (5th 
edition) and (2022) BCBA Test Content Outline 
(6th edition). Despite the field’s rich technology 
of assessment methods and robust research find-
ings on the predictive validity of preference 

assessments and their utility in the education and 
treatment of individuals with autism and other 
developmental disabilities, systematic preference 
assessments are not used as widely as profes-
sional standards dictate. In a recent survey, nearly 
10% of behavior analyst reported using indirect 
but not direct preference assessments and approx-
imately 80% reported that time was an obstacle 
to conducting direct preference assessments.

In this chapter, choice and preference assess-
ment procedures were reviewed to document their 
empirical support, provide practical step- by- step 
directions on their implementation (including a 
method that takes no more than 5 min to adminis-
ter), highlight variables that affect their validity, 
and articulate considerations in determining the 
best practices for an individual client. Hopefully 
this information will be useful to behavior ana-
lysts and others who provide services in the edu-
cation and treatment of children with autism and 
other related developmental disabilities and will 
increase the provision of choice opportunities and 
the assessment of preferences and their integra-
tion into treatment goals and procedures.
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 Introduction

Estimates of the prevalence of autism have 
increased over the past several decades and the 
most recently available data suggests a preva-
lence of 1 in every 44 children (Maenner et al., 
2021). The most recently available data from the 
Center for Disease Control (CDC) indicates that 
autism is currently the most prevalent and the 
most rapidly increasing subset of neurodevelop-
mental disorders in the general population. The 
increase in rates of autism diagnosis is believed 
to be a product of various factors including, but 

not limited to, ongoing changes in the diagnostic 
criteria (Fombonne, 2001; Schieve et al., 2012), 
improvements in the sensitivity and availability 
of established clinical tools and their use (Aiello 
et  al., 2017), expanded and more consistent 
screenings in schools (Noland & Gabriels, 2004) 
and healthcare settings (Hyman et al., 2020), and 
a greater overall awareness of autism in the main-
stream population (Gurney et al., 2003; King & 
Bearman, 2009). With respect to the diagnostic 
criteria for autism, the most recent revision  rep-
resents the sixth such iteration since being intro-
duced by Leo Kanner (Kanner, 1943; Saracino 
et al., 2010).

The increasing prevalence of autism in the 
general population has prompted various efforts 
to provide forms of Early and Intensive 
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Behavioral Intervention (EIBI; Hyman et  al., 
2020), which has been found to support more 
positive outcomes for autistic learners (Eikeseth 
et al., 2012; Eldevik et al., 2009; Reichow et al., 
2018). Aside from EIBI, which typically refers to 
intensive behavioral intervention with onset 
before primary school age (i.e., 0–5 years), these 
rising rates have also prompted various changes 
in school-based systems, services, and related 
policies as well (i.e., primary, secondary school 
settings; Cardinal et al., 2021; Pennington et al., 
2014). Before reviewing school-based 
 interventions and supports relevant to behavior 
analysts working with autistic students, we first 
discuss the differences between identifying indi-
viduals as meeting diagnostic criteria for autism 
(i.e., diagnosis of autism spectrum disorder) and 
eligibility for special education and related ser-
vices under the special education category of 
“autism.” The determination of whether an indi-
vidual fits such criteria has significant implica-
tions regarding access to services, such as 
intervention based on applied behavior analysis 
or behavioral consultation delivered by a Board 
Certified Behavior Analyst (see Trump & Ayres, 
2020, for a review related to medical coverage). 
Although both clinical and educational determi-
nations each apply the label of “autism,” the two 
methods differ in the specific criteria evaluated 
during the assessment process as well as the spe-
cific function of that assessment process, for 
example, determining authorization for service, 
access to individualized educational program-
ming, educational and behavioral protections 
(Bowen Dahle, 2003). Each of these is discussed 
in greater detail in the sections below.

 Educational Policies 
and Identification of Autism

Educational and clinical/medical systems each 
have distinct guidelines regarding diagnoses and 
recommendations for intervention for autism 
(Campbell et al., 2014; Hyman et al., 2020). Most 
readers are likely more familiar with the diagnos-
tic procedures commonly observed in medical 
systems and other clinical settings. Specifically, 

this process refers to the mechanisms in place 
whereby an individual is referred to a trained 
clinical (e.g., psychologist) or medical provider 
(e.g., developmental pediatrician) for assessment 
to determine the presence or absence of traits or 
behaviors consistent with those demonstrated 
by autistic individuals. This model of diagnosis 
for autism, and subsequent treatment, is driven 
by the specific criteria listed in the Diagnostic 
and Statistical Manual of Mental Disorders  – 
Fifth Edition (DSM-5; American Psychiatric 
Association, 2013). The criteria in the DSM-5 are 
worded broadly to capture the range of differ-
ences believed to be characteristic of the disor-
der, such as characteristic challenges in various 
social situations (e.g., initiating social, nonverbal 
social communication) as well as the presence of 
restricted or repetitive behaviors or interests that 
interfere with functioning in various contexts 
(American Psychiatric Association, 2013). 
Before moving further, we note that there is cur-
rently no single, shared behavioral or biological 
marker that assists in conclusively determining 
the presence or absence of autism (Shattuck 
et  al., 2009). Despite the growing utilization of 
genetic screening as a complement to compre-
hensive development assessments (see Shafqat 
et al., 2022), the use of clinical symptoms remains 
the most common and the most reliable means of 
diagnosing the disorder and guiding the types 
and amount of services and interventions pro-
vided to families. Furthermore, it warrants high-
lighting that behavioral treatment in the United 
States (US) is traditionally contingent on some 
form of diagnosis and resulting coverage (Trump 
& Ayres, 2020). As such, this process of assess-
ment serves to facilitate coverage and/or authori-
zation for various clinical services to support 
autistic individuals (e.g., behavioral parent train-
ing, EIBI, medication management, therapy).

In contrast to identifying autistic  individuals 
in clinical and medical settings, the process of 
identifying and serving students with differ-
ences consistent with autism is something mod-
eled at the individual state level from federal 
legislation rather than the DSM-5 (Pennington 
et al., 2014). Broadly, criteria specific to the edu-
cational classification of autism are listed in the 
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Individuals with Disabilities Education 
Improvement Act (IDEIA; Individuals with 
Disabilities Education Improvement Act, 2004). 
These guidelines were also written generally, as a 
guide for individual states to follow and imple-
ment, though these are largely consistent with 
those used previously to capture the symptoms of 
both autism and pervasive developmental disor-
ders more broadly.1 However, despite some 
 common language, we note that educational poli-
cies regarding identification differ from clinical 
guidelines for diagnosis in several ways.

The first way in which the DSM-5 and the 
educational guidelines differ is in terms of the 
specific criteria used to characterize symptoms 
and needs consistent with autism. For example, 
there is added verbiage in educational policy that 
students must have needs that “adversely affects 
a child’s educational performance” to be eligible 
for special education supports, related services, 
and safeguards under this label (Individuals with 
Disabilities Education Improvement Act, 2004). 
Furthermore, educational policy holds that this 
label does not apply if educational performance 
is adversely affected due to an “emotional distur-
bance.” Conditional language specific to educa-
tional performance means that students with a 
clinical diagnosis of autism based on the DSM-5 
may not be eligible for special education supports 
and services if no educational impairments have 
been observed (Ramsey et al., 2016). For exam-
ple, students described as having a “high- 
functioning” case of autism may excel in many or 
all academic subjects and instead face challenges 
associated with other issues that often co- 
occur  with the disorder (e.g., anxiety). In such 
cases, those learners may or may not be deter-
mined eligible for special education. However, 
despite this possibility, it is estimated that 
approximately 80% of children diagnosed clini-
cally with autism will also meet the criteria for 
eligibility for special education and/or related 

1 We note here that the educational classification of autism 
was historically modeled from the broader diagnostic cri-
teria for pervasive developmental disorders (PDD) 
included in the previous iteration of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV-TR).

services under the educational label of autism 
(Wilkinson, 2016; Yeargin-Allsopp et al., 2003). 
As such, the increasing trends observed in the US 
population are echoed in the growing rates in the 
educational classification under “autism” as well 
(Cardinal et al., 2021).

The second way in which educational guide-
lines vary is in terms of the interpretation of fed-
eral guidelines. That is, the criteria outlined in 
IDEIA serve as a model for individual states, and 
as such, specific implementations of these poli-
cies can and do vary at the individual state level 
(Barton et al., 2016; Stahmer & Mandell, 2007). 
These federal guidelines set a minimum standard 
and states are free to meet or exceed this stan-
dard. Because of this flexibility, specific assess-
ment practices can and will vary across 
educational systems across states and within 
individual educational systems in a given state. 
Given this variability, school-based practices 
related to autism are highly heterogeneous and 
differ substantially in terms of staffing and staff 
training (e.g., teachers with training supporting 
complex learners), clinical expertise in assessing 
autism (e.g., school psychologists with training 
in autism), building resources (e.g., access to 
mental health professionals, behavior analysts), 
educational curricula (i.e., curricula specific to 
autistic learners), and systems of intervention 
(i.e., universal systems of support; Aiello et al., 
2017; Pierce & Tincani, 2007).

 Educational Policies and School-
Based Interventions for Autism

Similar to policies related to the identification of 
autism, we also review educational policy before 
discussing school-based intervention for autis-
tic students. Briefly, the IDEIA is a grants statute 
that provides individual states with federal fund-
ing to support students with disabilities contin-
gent on the provision of supports and services 
that meet a minimum set of standards. That is, 
funding for schools is contingent upon compli-
ance with educational guidelines that correspond 
to the types of services provided as well as how 
and where those services are provided. 
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Specifically, state and local educational agencies 
must provide a Free and Appropriate Public 
Education (FAPE) to students receiving supports 
and services under the various disability catego-
ries listed in the IDEIA.  That is, funding for 
schools is contingent upon providing services 
that are considered to be “appropriate” for the 
learner, their learning needs, and the broader cat-
egorical label (e.g., individualized, produces ben-
efit; Stevenson & Correa, 2019). Despite simple 
language in this regard, we note that there has 
historically been considerable debate in the US 
regarding what manner of programming is 
“appropriate” for autistic learners in the school 
setting. For example, considerable litigation has 
taken plan to determine the degree to which pro-
gramming for autistic learners should be directly 
linked to applied behavior analytic practices and 
established principles of behavior (e.g., Discrete 
Trial Training; Etscheidt, 2003). Furthermore, 
regardless of the specific program decided by the 
individualized educational program team, such 
programming, supports, and other educational 
considerations are to be provided at no cost to the 
family.

In addition to the types and amounts of ser-
vices, schools are required to take steps to deliver 
programming in the Least Restrictive 
Environment (LRE) necessary for the student to 
make progress (Koegel et  al., 2012; Simpson, 
1993). Historically, the entirety of special educa-
tion programming was provided in self-contained 
settings removed from the opportunities for 
learners with disabilities to interact with other 
same-aged peers. This phenomenon continues to 
be problematic for several reasons. First, place-
ment in restrictive settings is significantly associ-
ated with learners that are minorized  and/or 
living at or below the federal poverty thresh-
old (see Kurth et al., 2016). That is, educational 
placement and opportunities to engage with the 
mainstream curriculum have historically not been 
equitable across learners. Second, removing 
learners from the natural learning environment 
has been linked to lower overall improvements in 
several aspects of social development compared 
to autistic learners that were  supported in the 
mainstream curriculum (e.g., see Fisher & Meyer, 

2002). That is, were schools to omit steps explor-
ing support in the general education setting, this 
might remove opportunities for these learners to 
interact and socialize with their same-age neuro-
typical peers. Given these risks and opportunities 
for biases in educational placement decisions, 
schools are required to justify why a student 
(with or without autism) cannot make adequate 
progress alongside their same-age peers in gen-
eral education settings (i.e., alongside same-age 
typically-developing peers; Alquraini, 2013).

Children eligible for special education may 
qualify for modifications to the general education 
curriculum (e.g., different academic goals, indi-
vidualized method of delivery) and/or related 
supports and services to support their educational 
performance (e.g., speech and language therapy, 
individualized behavior programming). For 
example, modifications to the educational cur-
riculum for autistic students  may take the form 
of specialized methods of instruction and alterna-
tive methods of curriculum design (e.g., Discrete 
Trial Teaching; Stevenson & Correa, 2019). 
Additionally, students with autism may require 
specialized services to assist them in benefiting 
from their educational programming and/or sup-
porting their interactions with others in their 
school and their local community. Related ser-
vices may be necessary to support the develop-
ment of various functional skills, such as 
socialization and/or functional communication, 
which are core characteristics of autism (see 
Nunes et  al., 2021, for a relevant review). 
Furthermore, autistic individuals often present 
with other co-occurring challenges beyond those 
characteristic of the disorder, and specialized 
supports and services may be necessary to sup-
port students in these specific regards (Avni et al., 
2018). For example, prior to the latest iteration of 
the DSM, issues associated with inattention and 
hyperactivity were considered to be resulting 
from the presence of autism and separate from 
Attention Deficit-Hyperactivity Disorder 
(ADHD; Joshi et  al., 2010). Prior guidelines 
viewed diagnoses of both autism and ADHD as 
incompatible, and as a result, pharmacological 
and ecological interventions to address attention 
issues were historically underutilized in this pop-
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ulation. Furthermore, various other mental health 
issues are historically less addressed in this popu-
lation as well. A review by Adams et al. (2019) 
explored screening and support for autistic stu-
dents presenting with anxiety and found that 
approaches for detecting and subsequently 
addressing symptoms of anxiety were underde-
veloped for this population. Additionally, a 
review by Stewart et al. (2006) reviewed mental 
health screening and diagnosis in autism as well, 
but for depression. Similar to symptoms of 
 anxiety, screening, detection, and intervention for 
autistic individuals struggling with symptoms of 
depression are also underdeveloped at this time.

 Evidence-Based Interventions 
for Autism

Various research teams and professional organi-
zations have explored how a range of methods 
and learning principles have been directed toward 
improving academic and behavioral outcomes 
for autistic individuals (National Autism Center, 
2020; What Works Clearinghouse, 2016). In 
research conducted across various settings (e.g., 
schools and center-based programs), the levels of 
support for available practices and interventions 
have been found to vary (McDonald & DiGennaro 
Reed, 2018; Metz et al., 2005). That is, interven-
tion approaches marketed to families and educa-
tors to support autistic individuals range from 
those that are not supported by research (e.g., 
“fad” therapies, pseudoscientific practices) to 
those with clear and consistent evidence of effi-
cacy and effectiveness (McDonald & DiGennaro 
Reed, 2018; Travers et al., 2016). The available 
information suggests that unsupported treatment 
approaches are consumed by families of individ-
uals diagnosed with autism at high rates (Goin- 
Kochel et al., 2007) and that this is also the case 
for educators practicing in school-based settings 
as well (Lilienfeld et al., 2012).

Before discussing evidence-based practices 
further, we first review the terms “efficacy” and 
“effectiveness” as these relate to support for spe-
cific interventions and treatment packages (for a 
discussion on evidence-based behavior analysis, 

see Smith et  al., 2007). Efficacy refers to the 
degree to which some specific intervention or 
practice yields a consistent or replicable effect in 
idealized settings (e.g., clinic, research setting; 
Hunsley & Lee, 2007). For example, this might 
refer to the results of research performed with 
expert facilitators and resources (e.g., staffing, 
financial support) that exceed what is typically 
available in such settings. Alternatively, the term 
effectiveness refers to the degree to which such 
practices yield consistent and replicable effects in 
“real-world” contexts (e.g., schools; Hunsley & 
Lee, 2007). This manner of research is typically 
conducted in settings under real-world con-
straints (i.e., no extraneous resources made avail-
able) with community-based partners as the 
primary agent of change (i.e., not researchers or 
graduate students). As such, evidence of effec-
tiveness is much more relevant when making rec-
ommendations for practice to school 
administrators, teachers, and other professionals 
working within public school settings. 
Additionally, we also note that the term evidence- 
based practices (EBPs), to behavior analysts, 
more closely refers to conventions and practices 
emerging from direct translations of established 
principles of behavior (Baer et al., 1968; Smith, 
2013). This is a slightly different interpretation of 
EBPs when compared to school and clinical psy-
chology, whereby a greater emphasis is placed on 
links to specific  diagnosis and other structural 
descriptions (e.g., anxiety, depression).

A range of research teams, federally funded 
workgroups, and non-profit foundations continu-
ously review the applied literature to appraise the 
presence, and strength, of evidence for specific 
intervention approaches in autism. Although not 
specific to school-aged individuals with autism, 
groups such as the National Autism Center (NAC; 
National Autism Center, 2020) and the National 
Professional Development Center on Autism 
Spectrum Disorders (NPDC; Waligórska et  al., 
2019) have synthesized the available evidence for 
various interventions and practices to guide fami-
lies, clinicians, and those involved in the devel-
opment of public policy. The results of these 
works are integrated into materials (e.g., parent 
guides, respective summaries of evidence) that 
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are more easily disseminated to, and consumed 
by, non-professional audiences. Both the NAC 
and NPDC, and various others not noted here, 
generally serve to assist stakeholders in distin-
guishing packages and procedures that are well- 
established (i.e., good efficacy) or emerging/
somewhat established (i.e., some efficacy) from 
those that are not established, have limited or 
questionable support, or are potentially danger-
ous (Chambless et al., 1998; Smith, 2013).

Respective reviews from the NAC and the 
NPDC indicated substantial overlap in the meth-
ods and practices believed to be supported by 
empirical research. As noted earlier, these reviews 
of the literature were not restricted to school- 
age  autistic children nor implementations con-
ducted in school-based settings. However, many 
of these approaches are not specific to the setting 
and are likely to be useful for a range of learners 
across settings and applications. For the NAC, 
the results from their review indicated good sup-
port for the following categories of behavioral 
intervention2 in addressing the needs of autistic 
individuals: cognitive-behavioral intervention 
packages (i.e., cognitive-behavior therapy), com-
prehensive behavioral treatment packages/curri-
cula for young autistic children (i.e., EIBI), 
language training, modeling of behavior, natural-
istic teaching strategies, parent training pack-
ages, peer training packages, pivotal response 
treatments (e.g., pivotal response training), visual 
schedules, scripting, self-management, social 
skills packages, and story-based interventions. 
The NPDC also found good support for a similar 
range of intervention approaches for autistic 
learners. These included prompting, antecedent- 
based interventions, time delay procedures, rein-
forcement, task analysis, discrete trial training, 
functional behavior assessment, functional com-
munication training, response interruption and 
redirection, differential reinforcement, social 
narratives, structured playgroups, video model-

2 We note here that most summaries of the literature have 
generated categorical groupings rather than referencing 
specific intervention packages or discrete procedures. 
Although less precise, this approach serves to highlight 
the shared efficacy of approach based on similar ecologi-
cal procedures.

ing, naturalistic interventions, peer-mediated 
interventions, pivotal response training, visual 
support, self-management, parent-implemented 
interventions, social skills training, scripting, 
technology-aided instruction, the Picture 
Exchange Communication System, and extinc-
tion. Although a considerable number of 
approaches and strategies have been determined 
to be well-supported in the literature by NAC and 
NPDC, a select range of ecological strategies, 
behavioral supports, and intervention practices 
are discussed in greater detail in the sections 
below.

 Antecedent-Based Strategies

Both the NAC and NPDC found good support 
for the use of antecedent-based strategies to 
support academic and behavioral improvement 
for autistic individuals. Broadly, antecedent 
strategies manipulate the environment in such a 
way as to increase or decrease the likelihood 
that some behavior of interest occurs. For exam-
ple, antecedent strategies have been used in aca-
demic and socialization contexts to support 
independent functioning as well as in more 
challenging contexts to reduce the likelihood of 
frustration or unsafe behavior. Beyond the spe-
cific examples listed in the NAC and NPDC, 
various other related reviews of antecedent 
behavior management strategies have also deter-
mined these approaches to be efficacious (see 
Crosland & Dunlap, 2012; de Bruin et al., 2013; 
Machalicek et  al., 2007). Some examples of 
antecedent strategies commonly used with 
autistic learners include various levels of 
prompting (see Kern et  al., 2006; Sterling-
Turner & Jordan, 2007, for reviews), illustrating 
daily routines and transitions using visual 
schedules (Lequia et al., 2012), embedding vari-
ous choice opportunities within and between 
routines in the day (Reutebuch et al., 2015), and 
behavioral momentum (Nevin, 1996). For a rel-
evant example, such strategies often take the 
form of providing a means of advance notice 
regarding the possibility of potential events as 
well as planned transitions. Sometimes 
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described as “priming” in school settings, 
reviews of such phenomena have been associ-
ated with lower rates of problematic behavior in 
subsequent transitions (see Schreibman et  al., 
2000) as well as in supporting social interac-
tions with typical peers (see Zanolli & Daggett, 
1996). Additionally, visual and tactile represen-
tations of the day’s events can be presented to 
learners to help in anticipating expectations 
throughout the day (i.e., visual schedule). A 
review by Lequia et al. (2012) found that visual 
schedules, regardless of the formal properties of 
the visualization (e.g., line art, photographs, 
videos), demonstrated overall positive effects 
on behavior for autistic learners. Additionally, 
programming for the opportunity for learners to 
make choices has also been associated with a 
range of desirable effects (see Cannella et  al., 
2005; Kern et al., 1998; Tullis et al., 2011, for 
reviews). That is, providing learners with the 
opportunity to select instructional tasks, as well 
as how to complete those tasks, is often associ-
ated with lower levels of frustration and overall 
improved engagement. In a relevant example of 
how choice is emphasized in behavior, Hanley 
et al. (1997) provided learners with the choice to 
choose how they would prefer to reduce their 
unsafe and challenging behavior. Beyond this 
specific example, it warrants noting that choice 
and self-determination are valued in behavior 
analysis beyond the specific effects that these 
have on behavior (for a relevant discussion, see 
Bannerman et  al., 1990). Lastly, behavioral 
momentum (i.e., high-probably response 
sequences) has been used as a metaphor for the 
tendency of compliance to carry forward from 
sequences of high-preference responses through 
to subsequent low-preference responses (for a 
review of theory, see Nevin, 1996). Cowan et al. 
(2017) reviewed the literature on the use of 
behavioral momentum with students with 
autism and the results of a meta-analysis indi-
cated large- to- very large overall effects. In an 
example specific to autistic learners in school 
settings, Banda and Kubina Jr. (2009) applied a 
behavioral momentum approach to increase the 
rates of task initiation for low-preference math 
tasks.

 Reinforcement-Based Strategies

Reinforcement-based strategies were strongly 
represented in the reviews conducted by both the 
NAC and NPDC. Overall, there was strong sup-
port for the use of contingent reinforcement and 
reinforcement systems to support both academic 
and behavioral improvements for autistic learn-
ers. Broadly, many of the specific approaches 
highlighted in these reviews were derived most 
directly from differential reinforcement, for 
example, Functional Communication Training 
(E. G. Carr & Durand, 1985; Tiger et al., 2008). 
That is, behavior is addressed by teaching a func-
tionally equivalent replacement for unsafe behav-
ior and then reducing and/or eliminating 
reinforcement for the unsafe behavior. 
Additionally, there is good support that noncon-
tingent delivery of reinforcers associated with 
problem behavior is also effective in this regard 
(see J. E. Carr et al., 2009, for a review). In a rep-
resentative school-based example of this 
approach, Noel and Getch (2016) evaluated the 
noncontingent delivery of reinforcers (e.g., atten-
tion) by afterschool staff and the results indicated 
that this approach was effective and could be 
implemented with high integrity despite a lack of 
implementer training in behavior management 
strategies (i.e., non-professional support staff). 
Although most often implemented using positive 
reinforcers (e.g., attention, access to preferred 
items), such approaches are also amenable to 
negative reinforcers (i.e., escape from task 
demands; Butler & Luiselli, 2007). In a relevant 
school-based demonstration of this approach, 
McComas et al. (2000) evaluated how addressing 
the establishing operation(s) for escape from aca-
demic tasks can be used to address escape- 
maintained problem behavior.

More broadly, the NAC and the NPDC found 
good support for the use of various practices 
based on reinforcement. Shaping, as defined 
here, refers to the reinforcement of successive 
approximations towards a terminal response in 
efforts to establish a range of self-care, academic, 
communicative, and/or socialization behavior. In 
an example related to self-care, Hodges et  al. 
(2017) used shaping procedures to systematically 
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increase the range of foods consumed by autistic 
learners toward a balanced and  healthy diet. 
Additionally, the token economy is another well- 
known and recognized type of reinforcement- 
based strategy (see Matson & Boisjoli, 2009 for a 
review). In this approach, tokens (i.e., stimuli 
paired with the delivery of a terminal reinforcer) 
are earned and exchanged to produce access to 
terminal/backup reinforcers. Indeed, token econ-
omy systems are among the most supported and 
most common strategies integrated into class-
room management systems (for a classroom- 
focused review, see Simonsen et  al., 2008). 
Specific to autistic individuals and those with 
other developmental disabilities, there is consid-
erable evidence that supports the use of these 
practices in a range of settings and with a range 
of target behavior. Matson and Boisjoli (2009) 
conducted a review of the school-based literature 
and found that token economy systems have been 
effective for improving a range of school-related 
behavior, such as studying, engagement, partici-
pation, in-seat behavior, task completion, social 
interaction with peers and adults, and feeding.

 Supports for Mental Health/
Behavioral Disorders

In addition to challenges directly related to aca-
demic skills and learning, comprehensive assess-
ment and intervention for autistic students also 
addresses the comorbid mental health challenges 
associated with the disorder. As noted earlier, 
several challenges considered to co-occur with 
autism include, but are not limited to, symptoms 
of anxiety (Adams et  al., 2019), depression 
(Stewart et al., 2006), and ADHD (Skokauskas & 
Gallagher, 2012; Solomon et al., 2012). A brief 
discussion of common approaches for treating 
these challenges with school-aged autistic stu-
dents is provided below.

Regarding interventions designed to address 
symptoms of anxiety, various treatment packages 
have been adapted for use with autistic individu-
als (Chalfant et  al., 2007; Moskowitz et  al., 
2017). For example, Moskowitz et  al. (2017) 
evaluated a multicomponent intervention pack-

age for autistic students with comorbid anxiety in 
a multiple baseline design. Their results indicated 
that an intervention package that included strate-
gies from both positive behavior support and 
cognitive behavior therapy was effective at reduc-
ing both challenging behavior and anxiety. Aside 
from this specific demonstration, there is evi-
dence that a range of efficacious treatment pack-
ages exists for treating anxiety in this population. 
These packages include but are not limited to 
Cool Kids (Chalfant et  al., 2007) and the 
Multimodal Anxiety and Social Skills 
Intervention (White et  al., 2010). Additionally, 
there is evidence that the Program for the 
Education and Enrichment of Relational Skills 
(PEERS; Laugeson et  al., 2012) social skills 
intervention has been linked to reducing symp-
toms of social anxiety, despite not being explic-
itly designed for such purposes (McVey et  al., 
2016).

Although there is a range of interventions 
designed or adapted to treat symptoms of anxiety 
in autistic learners, there is considerably less 
research on treating symptoms of depression in 
this population. That is, the literature is far more 
limited in terms of research and intervention 
related to the treatment of depression in the autis-
tic population (Menezes et al., 2018). In a rele-
vant exemplar of this literature, Santomauro et al. 
(2016) conducted a pilot trial of a cognitive 
behavior therapy package designed to address 
depression in autistic individuals. The results of 
this trial found limited evidence of efficacy for 
using a cognitive behavior therapy package to 
address these symptoms. Interestingly, and simi-
lar to outcomes research for anxiety, research 
using the PEERS intervention to address limited 
social skills and peer relationships was linked to 
lower levels of depressive symptoms (Schiltz 
et al., 2018).

More recently, researchers and clinicians have 
worked to better understand how issues with inat-
tention and hyperactivity may contribute to chal-
lenges for autistic individuals. There is evidence 
that suggests that individuals with autism and co- 
ocurring  ADHD fare less well in social skill 
training interventions  than individuals with 
autism alone. Indeed, there is evidence that inter-
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vention for this subgroup may need to more 
directly address the symptoms of ADHD to 
improve overall outcomes (Davis & Kollins, 
2012). However, research on ADHD intervention 
specific to autistic learners is still emerging.

 Considerations for Individual 
and Cultural Diversity

In addition to better aligning intervention prac-
tices with scientific evidence, there have been 
recent strides in behavior analysis towards incor-
porating aspects of individual culture into behav-
ioral assessments and programming. In a relevant 
example of this approach, Neely et  al. (2019) 
provided a preliminary demonstration of how 
behavior analysts can consult with teachers and 
students in a manner that better reflects individ-
ual,  school, and community culture. That is, 
teacher consultation and recommendations for 
educational programming can be designed such 
that aspects of individual and family culture can 
be incorporated into the intervention approach 
(i.e., surface adaptions; e.g., bi-lingual prompt-
ing/instruction, materials available in the native 
language of students). Culturally-aware consulta-
tion and intervention with teachers can include 
information relevant to a student’s values, prefer-
ences, and characteristics in the context of their 
culture (Fong et al., 2016). For behavior analysts, 
specifically, Fong et al. (2016) provided an out-
line for developing the cultural awareness of 
behavior analysts for both themselves as individ-
uals and as those they support.

Ongoing attempts to deliver culturally- 
responsive forms of behavior analysis have 
explored the use of materials made available in 
the native language of individuals and their fami-
lies, evaluations of culturally-relevant reinforc-
ers, the identification of culturally-valued targets 
for intervention, the delivery of training in the 
native language of the client and family, and 
making attempts to match the clinicians to the 
birthplace, ethnicity, or gender of the client (Fong 
et  al., 2016; Sivaraman & Fahmie, 2020). 
Additionally, further consideration of language 
exposure and culture has been helpful in better 

distinguishing between autistic English Language 
Learners (ELLs) and others presenting solely 
with characteristic differences in their  social- 
communicative repertoires (see Dennison et al., 
2019, for a discussion). In a relevant example, 
Dalmau et al. (2011) implemented an FCT inter-
vention that targeted both the native language and 
English for autistic ELL learners to establish an 
initial communicative repertoire. However, 
despite emerging research in this area, additional 
research and training continue to be necessary for 
this domain.

 Systems-Based Intervention Models 
and Multi-Disciplinary 
Collaboration

Behavior analysts supporting autistic individuals 
in school-based settings work alongside related 
service providers and within existing systems of 
support (i.e., those likely without expertise in 
behavior analysis). Multi-tiered systems of sup-
port were initially presented as a framework for 
preventing negative learning outcomes in early 
intervention (e.g., Simeonsson, 1991) and this 
approach has since been expanded to support 
both primary and secondary school settings. 
Specifically, school-wide systems of academic 
(i.e., Response-to-Intervention [RTI]) and behav-
ior support (i.e., Positive Behavior Interventions 
and Support [PBIS]) are often in place to proac-
tively allocate support to all students, on an as- 
needed basis (Sugai & Horner, 2002). With 
respect to PBIS and behavioral intervention, 
these systems target broad, general repertoires 
that support effective engagement with academic 
programming as well as desired patterns of 
behavior (e.g., positive stated expectations; Sugai 
et  al., 2000). Behavior analysts providing indi-
vidualized programming for autistic learners will 
typically program contingencies within the 
broader context of existing systems of support 
(see Boegli & Wasik, 1978, for an example of 
school-wide token economies).

System- and class-wide interventions are not 
designed specifically to support individual stu-
dents; rather, universal supports typically consist 
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of operationally defined behavior expectations 
(e.g., clearly defined school rules), programming 
related to teaching those types of behavior (e.g., 
classroom lessons to teach desired behavior), 
responding to instances where desired behavior 
occur (i.e., individual feedback), delivering token 
reinforcement contingent on desired behavior 
(i.e., token reinforcers), and ongoing adjustments 
to the system and reinforcers based on empirical 
data (see Sugai et  al., 2000). In addition to 
systems- level programming, various other gen-
eral systems are often put in place for individual 
classrooms, for example, the  Good Behavior 
Game (GBG; Barrish et al., 1969). Interventions 
such as the GBG are effective for improving 
engagement and reducing disruptive behavior for 
general education students (Bowman-Perrott 
et al., 2016), with emerging evidence that autistic 
learners also benefit from classwide supports as 
well (Vargo & Brown, 2020).

 Summary and Recommendations 
for Behavior Analysis

Behavior analysts continue to be well-suited to 
supporting autistic individuals across a range of 
home, school, and community settings. Regarding 
the school setting specifically, a range of methods 
and procedures performed by behavior analysts 
(e.g., antecedent-, reinforcer-based strategies) 
have been determined effective (see de Bruin 
et al., 2013; Machalicek et al., 2007, for reviews). 
However, behavior analytic practice and consul-
tation in school settings require knowledge and 
experience working within the policies and sys-
tems in place in these setting systems. Indeed, 
educators are often tasked with balancing their 
obligations to state laws and policies with the 
recommendations of consultants and the avail-
able research. This is particularly problematic 
when existing policies may run counter to con-
temporary behavior science and the most up-to- 
date research.

Behavior analysts seeking to consult or work 
within school systems would benefit from for-
mal coursework, training, and mentorship 
related to compliance with  educational and  

special education law. Indeed, various states 
mandate that schools implement certain systems 
(e.g., RTI) and behavioral recommendations and 
programming while considering the legal obli-
gations of educators. Additionally, certain forms 
of individualized programming (i.e., individual 
goals) are reflected in legal documents (i.e., 
Individual Education Plans [IEPs]) and the 
requirements for modifying such plans require 
consideration from that student’s IEP team (e.g., 
families, teachers). Furthermore, schools are 
complex systems supported by a range of pro-
fessionals. That is, behavior analysts working in 
schools need to be able to collaborate and con-
sult effectively with non- behavior analytic pro-
fessions (e.g., occupational therapists, speech 
pathologists). As such, formal training and 
practicum experiences are necessary to prepare 
behavior analysts to work effectively within 
these systems. Lastly, schools support an 
increasingly diverse range of students, and 
behavior analysts consulting in schools must be 
aware of, and appreciate, individual diversity in 
their practice.
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 Introduction

Autism is associated with significant and persis-
tent delays in speech and language development 
and a range of social and communication impair-
ments (Bal et al., 2020; Brigido et al., 2021). In 
fact, communication impairment is one of the 
defining characteristics of autism (American 
Psychiatric Association, 2013). Delayed speech 
and language development and impaired commu-
nicative functioning are key reasons why chil-
dren are referred for diagnostic assessment and 
early intervention (Monteiro et al., 2019; Pierce 
et al., 2021).

Considering the recognized difficulties in this 
domain, communication assessment and inter-
vention are critical areas of need for many chil-
dren with autism. Fuentes et  al. (2021) argued 
that assessment and intervention should aim to 
“address the specific social, communication, and 
behavioural challenges of autism” (p. 972). They 
further noted that assessment and intervention 
practices should be based on research and expert 
guidance. From a survey completed by 90 
 parents of children with autism, Pituch et  al. 
(2011) found that many of these parents had 
treatment priorities that focused on developing 
their child’s communication skills. Specific pri-
ority skills included teaching the child to (a) 
express wants and needs, (b) describe feelings, 
(c) initiate conversation, and (d) respond appro-
priately to questions. Implementation of effec-
tive intervention to improve daily 
functioning—which will generally require good 
social and communicative skills—has also been 
identified as an important research priority by 
various autism stakeholder groups (Roche et al., 
2021).

This chapter reviews the literature related to 
the provision of communication assessment and 
intervention to children with autism. Assessment 
and intervention approaches derived from the 
principles of applied behavior analysis (ABA) 
are the main foci of this chapter because such 
approaches have strong empirical support and a 
long history of success in educating children with 
autism (Fuentes et al., 2021; Hume et al., 2021; 
National Autism Center, 2015; Schreibman et al., 

2015). This chapter represents an updated ver-
sion of the communication chapter (Chap. 6) by 
Sigafoos et  al. that appeared in the previous 
(2009) edition of the current work.

In the present update, we first describe the 
nature and types of communication impairments 
associated with autism. We then review several 
widely used communication assessment proto-
cols derived from ABA research. The protocols 
reviewed are consistent with the conceptualiza-
tion of communication as learned/operant behav-
ior that serves distinct functions or purposes 
(Skinner, 1957). Following this, we highlight 
some of the key features of ABA and generic 
ABA-based instructional tactics as these relate to 
communication intervention for children with 
autism. Three trends that have gained promi-
nence in the field since the previous version of 
this chapter was published in 2009 are consid-
ered. These trends are (a) naturalistic teaching 
approaches, (b) prelinguistic interventions, and 
(c) the use of visual strategies to enhance the 
communicative functioning of children with 
autism.

 Communication Impairment 
in Children with Autism

Children with autism can present with varying 
types and severity of communication impair-
ment. Many children with autism experience 
delayed speech onset and atypical language 
(Barbeau et al., 2020). Most children with autism 
will eventually develop spoken language, but  
will likely experience continuing social- 
communication impairments. Some of the social- 
communicative impairments associated with 
autism include difficulties in (a) maintaining eye 
contact,  (b) establishing joint attention, and 
(c)  appropriate use of gestures (Brigido et  al., 
2021; Goldberg et  al., 2005). Approximately 
25–35% of children with autism fail to develop 
any appreciable amount of speech and are thus 
considered to be minimally verbal (Kasari et al., 
2013). Rose et al. (2016) studied a cohort of 246 
children with autism receiving early intervention 
and found that 26.3% had “fewer than five spon-
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taneous and functional words” and another 36.4% 
had not achieved two-word utterances (p. 464).

Children with autism who develop spoken 
language skills often appear to use these skills in 
a seemingly nonfunctional and stereotyped man-
ner. For example, the child might simply repeat 
another’s speech (echolalia) or perseverate on 
certain words and phrases. Generally, children 
with autism present with better instrumental 
communication skills (e.g., requesting and reject-
ing) than social communication skills (e.g., com-
menting and topical conversation). Children with 
autism are also often unresponsive to other’s 
speech. For example, the child might fail to 
respond when their name is called (Miller et al., 
2017). Such lack of response could indicate 
attentional problems, lack of social motivation, 
or limited receptive language. Overall, as Douglas 
and Gerde (2019) noted, children with autism 
have considerable difficulty with respect to the 
acquisition and functional use of a range of 
receptive and expressive communication skills, 
such as expressing wants and needs, asking and 
answering questions, following spoken direc-
tives, making comments, and initiating 
conversations.

 Communication Assessment

A range of ABA-based procedures have been 
developed to assess the nature and severity of 
communication impairment in children with 
autism. Assessment is used to identify communi-
cation deficits and corresponding areas in need of 
improvement (e.g., limited speech, lack of com-
municative initiation). Assessment is also used to 
identify problematic patterns of communication 
such as echolalia and perseverative speech. ABA- 
oriented assessments also often focus on identi-
fying the child’s existing communication 
strengths such as the existing communication 
forms used by the child and the meaning or func-
tion of these forms.

Communication assessment can be seen as an 
important step in the overall intervention process. 
The information provided by a communication 
assessment can often be used in the selection of 

treatment objectives and to inform the design of 
intervention procedures (Esch et  al., 2010; 
Padilla, 2020). In this section, we focus on assess-
ments that are consistent with an ABA frame-
work and which are primarily aimed at generating 
data on the child’s communicative functioning 
for the purpose of intervention planning.

When assessing the child’s communication 
repertoire, it is important to consider their cur-
rent abilities and skills, the environmental 
demands of the settings in which they are 
expected to communicate, and the people they 
communicate with in those settings. 
Communication assessments often focus on doc-
umenting the communicative forms (e.g., vocal-
izations, gestures, words) used by the child. This 
type of information is important because it can 
provide data on the range of potential communi-
cative acts that the child may be able to express. 
Within an ABA paradigm, it is also important to 
ascertain the function or the purpose of any com-
munication forms used by the child (Carnett 
et  al., 2019). What, for example, is the child 
attempting to communicate via their existing 
vocalizations, gestures, or speech? Are they 
making a request (or mand) or are they making a 
comment (i.e., a tacting response)?

Along these lines, Skinner’s (1957) analysis 
of verbal behavior provides a conceptual frame-
work for assessing communicative forms and 
functions as well as assessing the influence of a 
range of environmental variables on the child’s 
communicative functioning (Esch et  al., 2010; 
Ingvarsson, 2016; Michael, 1984). It is important 
to note that the term “verbal behavior” refers to 
any form of behavior that can provide an effec-
tive signal to a listener. It does not just refer to 
spoken language. The implication is that, espe-
cially for individuals its minimal vocal speech, it 
will be important to assess for the presence of, 
and propensity to acquire, non-speech or aug-
mentative and alternative communication (AAC) 
modes of communication. Alternative and AAC 
modes might involve vocalizations, natural or 
idiosyncratic gestures, facial expressions, body 
movements, manual signs, and visual-graphic 
modes, such as exchanging pictures or tapping 
icons on a speech-generating device.

9 Communication Assessment and Intervention



176

Various assessment procedures, both direct 
and indirect, have been developed to assess the 
communicative forms and functions of children 
with autism and the influence of environmental 
variables on the child’s communicative function-
ing (Ferreri & Plavnick, 2011; Lerman et  al., 
2005; Normand et  al., 2008). Indirect assess-
ments typically involve the use of interviews, rat-
ing scales, or questionnaires. Direct assessments, 
in contrast, typically involve observing the child’s 
responses to structured communicative opportu-
nities or temptations. These two categories of 
assessments can often be used together to iden-
tify communication deficits and excesses, the 
forms and functions present or absent in the 
child’s repertoire, and the environmental condi-
tions under which various communication skills 
(e.g., requesting help and responding to ques-
tions) either occur or fail to occur.

One indirect assessment is the Verbal Behavior 
Assessment Scale (VerBAS; Duker, 1999). This 
tool consists of 15 questions that seek informa-
tion on the child’s abilities across several basic 
communicative functions (e.g., manding or 
requesting, tacting or naming, and echoic or imi-
tative communication). The VerBAS can be com-
pleted by caregivers, teachers, or family members 
who are familiar with the individual’s communi-
cation skills. Results from a VerBAS assessment 
can be used to identify areas where the child is 
showing deficits (e.g., limited tacting skills), 
which can, in turn, inform the selection of prior-
ity intervention targets (e.g., teaching the child to 
tact or name objects and actions).

Another indirect assessment is the Behavioral 
Language Assessment Form (BLAF; Sundberg & 
Partington, 1998). This tool includes 60 ques-
tions that sample the child’s skills across 12 
communication- related domains. The results pro-
vide a comprehensive profile of the child’s spe-
cific communication skills and additional skills 
that can inform the selection of intervention pro-
cedures (Sundberg & Partington, 1998). Specific 
communication skills that are assessed include 
requesting, vocal imitation, labeling, and conver-
sational skills. Specific additional skills assessed 
include cooperation, motor imitation, and 
matching- to-sample skills. Information about 

these latter additional skills can be helpful for 
designing and sequencing intervention. A child 
who is rated as being uncooperative, for example, 
might require an intervention program that 
includes reinforcement for attending and 
for cooperating, in addition to explicit instruction 
aimed at teaching specific communication skills, 
such as requesting preferred items and naming 
(tacting) common objects found in the home, 
school, and community.

These types of indirect assessments can often 
provide useful information—when that informa-
tion is provided by a reliable informant—on an 
individual’s current strengths and deficits. 
Information of this type is a useful first step in 
ascertaining the child’s communication abilities 
and consideration of intervention priorities 
(Carnett et  al., 2019; Lerman et  al., 2005). 
However, it is often helpful to attempt to verify 
the validity of this information through the com-
pletion of a more direct assessment.

Several direct assessments have been devel-
oped to assess communicative behavior. Table 9.1 
provides a summary of several direct assessments 
for assessing communication functioning of chil-
dren with autism. For example, the Social 
Communication Assessment for Toddlers with 
Autism (SCATA; Drew et  al., 2007) is a direct 
measure specific to young children. It was 
designed to be sensitive to non-vocal communi-

Table 9.1 Examples of direct ABA-based communica-
tion assessments

Assessment instrument Description
Assessment of Basic 
Language and Learning 
Skills—Revised 
(ABLLS-R)

Developmentally-based 
verbal behavior assessment 
that is appropriate for 
young children.

Essential for Living Appropriate for older 
persons with developmental 
disabilities or those with 
more complex needs.

Social Communication 
Assessment for 
Toddlers with Autism

Designed to measure 
non-vocal communication 
in young children with 
autism.

Verbal Behavior 
Milestones Assessment 
and Placement Program 
(VB-MAPP)

Developmentally-based 
verbal behavior assessment 
that is appropriate for 
young children.
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cative behavior (e.g., gestures). The protocol is 
typically implemented by trained personnel dur-
ing free play and more structured turn-taking 
activities. Data are collected on frequency, form, 
function, complexity of the child’s communica-
tion responses, and the child’s role in social- 
communicative interactions (i.e., speaker or 
listener). Drew et al. (2007) conducted a prelimi-
nary study evaluating the use of the SCATA to 
assess communication in two groups of toddlers 
with autism. Findings indicated the frequency 
and function of the child’s communication skills 
were positively associated with later language 
development. Specifically, social acts, comments, 
and initiations showed a greater predictive asso-
ciation than requests and responses. These data 
suggest that a SCATA assessment can provide 
valuable predictive information, which could be 
helpful for intervention planning. A young child 
who is assessed as having a relatively low fre-
quency of conversational initiations, for example, 
could be seen as being at-risk for language delay 
and might thus be a candidate for an early inter-
vention program aimed at increasing the fre-
quency with which the child initiates 
conversations with parents, preschool staff, peers, 
and siblings.

Another assessment for evaluating early com-
munication ability is the Assessment of Basic 
Language and Learning Skills-Revised 
(ABLLS-R; Partington, 2010). This is a 
developmentally- based and criterion-referenced 
protocol that assesses 544 skills across 25 
domains, including language, self-help, academic 
and motor domains. The main purpose of the 
ABLLS-R is to identity functioning deficits. The 
ABLLS-R can also be used as an outcome mea-
sure to evaluate intervention outcomes. Results 
of an ABLLS-R assessment could also be used 
for developing curriculum content, such as select-
ing specific communication skills for interven-
tion. The ABLLS-R has received a considerable 
amount of research attention. Partington et  al. 
(2018b), for example, examined the internal con-
sistency and test-retest reliability of this instru-
ment using data from typically-developing 
children. Findings suggested the instrument has 
good internal consistency and reliability. Further 

research has demonstrated good content validity 
and inter-rater reliability (Usry et  al., 2018). 
Specifically, experts rated 81% of items included 
in the assessment as essential. Further, inter-rater 
reliability was evaluated by calculating the intra-
class correlation coefficient (=.95, p  <  .001), 
which represents a high degree of reliability.

Partington et  al. (2018a) also evaluated the 
pattern of skill development using the 
ABLLS-R. In this study, 53 typically-developing 
children were assessed using the ABLLS-R to 
examine skill development across the major skill 
categories (e.g., visual performance, vocal imita-
tion, requests). The results suggested that by 6 
years of age, there was generally better mastery 
of motor skills and self-help skills than academic 
skills, as would be expected for children at this 
age/stage of development.

Another commonly used assessment is the 
Verbal Behavior Milestones Assessment and 
Placement Program (VB-MAPP; Sundberg, 
2014). The VB-MAPP is based on Skinner’s 
(1957) analysis of verbal behavior. It assesses the 
strength of the child’s repertoire with respect to 
the basic verbal operants defined by Skinner 
(e.g., mands, tacts, echoics, and intraverbals). 
The emphasis is on early language development 
from birth to 4 years of age. Children’s vocal 
responses, social play, functional communication 
behavior, and beginning academic skills are 
assessed. Content validity for the VB-MAPP was 
examined by Padilla and Akers (2021). In this 
study, 13 experts evaluated the domain relevance, 
age appropriateness, measurement appropriate-
ness, and domain representation. Results indi-
cated moderate to strong evidence for the domain 
relevance, age appropriateness, method of mea-
surement, and domain representation.

Another assessment and curriculum guide that 
utilizes Skinner’s (1957) analysis of verbal 
behavior is the Essential for Living (EFL) assess-
ment. This assessment has both an indirect (an 
initial interview with parents, caregivers, instruc-
tors) and direct (observation and testing) compo-
nent. The direct component can provide 
confirmation of the information provided by 
informants completing the indirect assessment. 
In contrast to the ABLLS-R and VB-MAPP, the 
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EFL can be used with all ages, rather than just 
children. This assessment targets both listener 
and speaker behavior and focuses on determining 
which skills are necessary for promoting inde-
pendence in the daily life domain as well as for 
improving overall quality of life (McGreevy 
et al., 2012). The EFL is broken down into seven 
domains and covers a variety of skill categories 
(e.g., requesting, listener responses, daily living). 
One of the unique features of EFL is that a 
decision- making structure for setting learning 
priorities is embedded into the assessment pro-
cess (i.e., the eight essential skills).

 In summary, assessment of the child’s com-
munication deficits, excesses, and strengths is 
used to assist in mapping the child’s communica-
tion repertoire and for identifying intervention 
priorities. When assessment data reveal that a 
child lacks acceptable ways to indicate likes and 
dislikes, for example, then logical intervention 
targets include teaching appropriate requesting 
and rejecting skills (Choi et  al., 2010). In con-
trast, if the child’s speech is largely echolalic, 
then an intervention aimed at replacing echolalia 
with functional speech (e.g., vocal labeling 
responses) is indicated (Foxx et al., 2004). ABA- 
based interventions have been successfully 
applied to achieve these and other intervention 
goals derived from the prior assessment of com-
munication ability.

 Communication Intervention

Lovaas et al. (1966) reported the first systematic 
use of an ABA-based intervention for teaching 
communication skills to children with autism. 
Their intervention focused on teaching two ini-
tially mute children to imitate speech. This objec-
tive was accomplished using shaping and 
differential reinforcement procedures. Later, 
Lovaas and colleagues showed how ABA princi-
ples and procedures could be applied to teach a 
wider range of more advanced language skills, 
including receptive labeling, expressive labeling, 
requesting objects, and answering questions 
(Lovaas, 1977; Lovaas et al., 1973). Since these 
early pioneering efforts, numerous studies have 

demonstrated the efficacy of behavior-analytic 
principles and procedures (e.g., reinforcement, 
shaping, prompting, prompt fading, and discrimi-
nation training) for teaching a range of communi-
cation and other adaptive skills to children with 
autism (Lang & Sturmey, 2021; Makrygianni 
et al., 2018; Sigafoos, 2021).

In addition to targeting spoken language, min-
imally verbal children have been successfully 
taught to use a range of AAC-based communica-
tion skills. For example, children with autism 
have been successfully taught to use manual 
signs and various symbol-based or picture-based 
communication systems, such as the picture- 
exchange system and electronic speech- 
generating devices (Aydin & Diken, 2020; 
Bondy, 2012; Carr, 1982; Evans & Spittle, 1981; 
Ganz, 2014; Schlosser & Koul, 2015). In fact, 
contemporary practice has increasingly explored 
the feasibility and potential benefits of teaching 
children to communicate using multiple modali-
ties. Brady et al. (2015), for example, evaluated 
outcomes for 10  children with autism who 
received a multimodal intervention package that 
included practicing speech sounds and using 
AAC. They reported gains in word learning for 
5 of the 10 participants. Brady et al. noted that 
these five children tended to have higher levels of 
receptive language, prelinguistic behavior, vocal 
imitation, and consonant production. This sug-
gests the need to consider the child’s level of 
communicative functioning when designing a 
multimodal intervention package. The results 
also suggest the potential value of extending 
intervention efforts to what might be seen as 
foundational abilities, specifically receptive lan-
guage, prelinguistic behavior, and imitative 
speech.

There is ample evidence that AAC can provide 
viable modes of communication for minimally 
verbal children with autism (Aydin & Diken, 
2020; Ganz, 2014). AAC interventions may also 
have a modest facilitative effect on natural speech 
production for some children with autism 
(Schlosser & Wendt, 2008; Syriopoulou-Delli & 
Eleni, 2021). This generally promising evidence 
suggests that early introduction of AAC should 
be considered when there is a significant delay or 
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lack of speech development and certainly if the 
child fails to acquire speech by age 3 (National 
Research Council, 2001). Reichle et  al. (2021) 
have provided a conceptual overview of how var-
ious ABA principles and concepts (e.g., pivotal 
behavior, matching law, response efficiency, and 
general case instruction) can be fruitfully 
employed when designing AAC interventions.

With respect to the relative merits of different 
AAC modalities (e.g., manual signing versus pic-
ture exchange versus speech-generating devices), 
the results of a review of 11 relevant studies by 
Aydin and Diken (2020) suggested that interven-
tions aimed at teaching picture exchange or 
speech-generating devices were generally more 
effective than interventions aimed at teaching 
manual signs. This finding might not necessarily 
point to any inherent limitation of manual signing 
as a mode of communication. Rather, the finding 
might simply indicate that teaching manual signs 
requires greater clinical expertise than does 
teaching picture exchange or speech-generating 
device use.

 Instructional Tactics

Instructional tactics for teaching communication 
skills to children with autism typically include 
some combination of the following procedures: 
(a) time delay, (b) least-to-most prompting, (c) 
most-to-least prompting, (d) graduated guidance, 
(e) modeling, including video modeling, (f) dif-
ferential reinforcement, and (g) error correction 
(Aydin & Diken, 2020; Hume et al., 2021). Snell 
et  al. (2006) classified instructional principles 
into two categories based on the timing of  
their application in the instructional sequence. 
Antecedent-based strategies include various 
response prompting techniques and environmen-
tal manipulations that are typically implemented 
at the beginning of a teaching sequence. Such 
strategies are often used to create an effective 
opportunity for teaching communication skills 
and to ensure the child produces the target 
 communication response during each opportu-
nity. Examples of antecedent-based strategies 
include:

 1. Response prompting—use of verbal, gesture, 
model, or physical assistance to evoke a cor-
rect response from the child. This can include 
various ways of delivering or sequencing 
prompts, such as using a least-to-most 
sequence, a most-to-least sequence, or apply-
ing a graduated guidance technique in which 
the instructor delivers the least amount of 
physical assistance that is necessary to ensure 
that the response occurs.

 2. Time delay—waiting for a certain period of 
time after presenting a discriminative stimulus 
(and before prompting the correct response). 
The intent is to build motivation for indepen-
dent responding. Time delay can be constant 
(always wait 10  s before prompting) or pro-
gressive (wait increasing amounts of time 
before prompting, e.g., 3 s, 5 s, 10 s).

 3. Proximity—place discriminative stimuli in 
conspicuous locations.

 4. Multiple stimuli—include several examples 
of discriminative stimuli during training. For 
example when teaching the child to label or 
tact common objects (e.g., books, chairs, and 
utensils.), it would be important to use a vari-
ety of exemplars to represent each object 
class. These exemplars should vary systemati-
cally to sample the range of variation found 
within the class or to represent “the general 
case”.

 5. Capture motivation—follow the child’s lead, 
wait for the child to initiate a request by reach-
ing for or leading you to an object, make use 
of preferred stimuli and activities.

 6. Naturalistic and embedded instruction—
incorporate opportunities for communication 
within the natural flow of a range of typical 
routines, such as mealtimes, play, and recess.

Consequent-based strategies, in contrast, are typ-
ically implemented in response to the child’s 
communicative behavior or attempts. Examples 
of consequent-based strategies include:

 1. Specific reinforcement—provide reinforce-
ment that is relevant to the child’s response 
(e.g., if child requests “Drink,” then respond 
to that request by giving the child his or her 
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preferred beverage as a reinforcer. If the child 
comments on the environment [“It’s rain-
ing.”], then respond accordingly [“Yes, I see, 
it is raining out there. Thanks for letting me 
know.”]).

 2. Contingent and immediate reinforcement—
specific reinforcement should be delivered 
immediately, but only after the child makes 
the correct communicative response.

 3. Error correction—incorrect communicative 
attempts should be interrupted and corrected 
using an effective response prompt.

In practice, antecedent-based and consequent- 
based strategies can and should be combined and 
used in flexible ways that are responsive to the 
child’s ongoing behavior. If a child begins to 
make the wrong manual sign in response to a 
communication opportunity, for example, this 
error should be interrupted, and the correct sign 
prompted and then reinforced. A general guide-
line is that each and every communicative oppor-
tunity should be arranged so as to increase the 
probability of correct unprompted responses and 
to ensure that the child receives an appropriate 
type and amount of reinforcement for their com-
municative behavior. Intervention can be consid-
ered complete only when the child has acquired a 
large repertoire of communication skills that are 
evoked and maintained by the same contingen-
cies of reinforcement that operate in the natural 
environments of the home, school, and 
community.

The generic ABA-based instructional tactics 
outlined above can all be considered well- 
established and research-based (Hume et  al., 
2021). These types of ABA procedures appear 
sufficiently robust in the sense that they often 
remain highly effective when applied or pack-
aged in various ways. The robust nature of these 
procedures enables individualization and flexibil-
ity in the provision of ABA-based communica-
tion intervention to children with autism. The fact 
that ABA-based treatments can be effectively 
applied in a variety of flexible ways has enabled 
researchers to package these various applications 
into more comprehensive intervention programs, 

such as the Picture Exchange Communication 
System (PECS; Bondy, 2012), Pivotal Response 
Training, and Applied Verbal Behavior (LeBlanc 
et al., 2006; Matson et al., 2008; Sigafoos, 2021).

There are many examples where generic ABA 
techniques have been packaged into programs for 
teaching communication to children with autism 
(Sigafoos, 2021). However, any ABA-based 
instructional tactic or combination of tactics 
(e.g., time delay, least-to-most prompting, and 
reinforcement) is likely to be effective only to the 
extent that the underlying operant and respondent 
learning principles have been adequately consid-
ered and incorporated into the intervention. 
Treatments often fail because practitioners lack 
the knowledge and expertise that would enable 
them to modify instructional procedures to suit 
the context and the unique needs of the individual 
child (Linscheid, 1999).

 Defining Features of ABA-Based 
Communication Interventions

In addition to the systematic application of well- 
established instructional tactics, ABA-based 
interventions are characterized by a number of 
distinct features as first delineated by Baer et al. 
(1968, 1987). These features include a focus on 
clinically significant behavior change, direct 
measurement of target behaviors, and interven-
tions that are derived from foundational princi-
ples of learning, especially operant conditioning. 
Table  9.2 presents the main distinguishing fea-
tures of ABA and how these features could be 
incorporated into the design of communication 
interventions for children with autism.

 Functional Communication

ABA-based approaches emphasize the applica-
tion of systematic instructional tactics to teach 
functional communication skills based on 
Skinner’s (1957) analysis of verbal behavior. 
Table  9.3 lists the basic communication func-
tions, or verbal operants, defined by Skinner and 
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Table 9.2 Dimensions of ABA applied to the communication domain

Dimension Description Application to communication
Applied Focus on socially important behaviors. Practitioners should focus on teaching 

communicative behaviors that will enhance 
functioning and quality of life.

Behavioral Direct observation and measurement of 
behavior.

Practitioners must objectively define 
communication behaviors in ways that make 
them observable and measurable.

Analytic Convincing demonstration that intervention 
was responsible for behavior change

Practitioners should include repeated measures of 
communication behavior prior to, during, and 
after intervention to determine whether the 
intervention did in fact produce behavior change.

Conceptual ABA is based on, derived from, and consistent 
with empirically validated principles of 
learning (e.g., shaping, chaining, stimulus 
control and reinforcement)

Practitioners should be able to identify the 
fundamental learning principles or mechanisms 
that underlie effective communication 
intervention.

Technological ABA interventions are objectively described 
in sufficient detail to enable independent 
replication.

Practitioners must be able to provide a step-by-
step description of their intervention procedures 
to facilitate correct implementation by parents, 
teachers, etc.

Generalized 
outcomes

ABA interventions will be more efficacious 
when behavior change is maintained and 
appropriately generalized to new settings, 
materials, and people.

Practitioners should incorporate strategies to 
promote maintenance and generalization into 
their communication interventions.

Effective ABA interventions are considered to be 
effective only if they yield clinically 
significant improvement in behavior.

Communication intervention is effective to the 
extent that it produces large and meaningful 
changes in the child’s communication repertoire.

Based on Baer et al. (1987)

Table 9.3 Examples of functional communication skills

Operant Class Examples
Mand (request) Request object (e.g., food, drinks, toys)

Request a missing, but needed item (a spoon needed to eat)
Request more of an object
Request more of an activity
Request activity (television, music, swinging)
Request attention from adult
Request help and assistance with a difficult task
Request information (e.g., Where is it?)
Request a break from a task

Mand (reject/protest) Reject the offer of a non- preferred object
Reject the offer to participate in a non-preferred activity
Reject the offer of a wrong item
Request the removal of non-preferred items
Request the cessation of an activity or stimulus

Tact (name/comment) Naming objects and actions
Naming a property of an object (big, small, red, blue)
Labeling the location of objects (on top, under, next to)
Describing a previously observed object or event

Echoic (imitation) Imitate speech
Imitate manual signs
Reply to greetings (Hi → Hello)
Conversational overlap (“What movie did you see on the weekend?”  
→ “The movie I saw on the weekend was . . .”)

Intraverbal (answer/classify, 
conversation)

Name items in categories (e.g., “What are some colors?”).
Answer questions (e.g., “What is your name?”)
Maintain conversation (“Nice day today.” → “Yes, I might go out for a walk.”
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associated specific communication skills. The 
mand, for example, includes a number of more 
specific requesting and rejecting skills, such as 
(a) requesting preferred objects, (b) requesting 
missing but needed items, (c) requesting access 
to preferred activities, (d) requesting help or 
assistance, (d) requesting information, and (e) 
rejecting the offer of a non-preferred object. 
Tacting, similarly, covers many more specific 
skills such as naming objects or actions and com-
menting on aspects of the environment (e.g., 
“That’s a ball,” “That’s a car,” “He is running,” 
“It’s raining,” and “The telephone is ringing,”).

The communication functions outlined in 
Table 9.3 have been successfully taught to chil-
dren with autism using ABA-based instructional 
tactics. Choi et  al. (2010), for example, used 
progressive time delay, gesture prompts, and 
error correction to teach mands related to 
requesting and rejecting. The four children spe-
cifically learned to select graphic symbols to 
request items needed for accessing a reinforcer, 
such as  requesting the key needed to open a box 
or requesting the straw needed to drink from a 
juice box. The children were also taught to 
reject wrong items by selecting the NO symbol 
if they were offered a DVD after requesting a 
straw, for example. Similarly, Carnett et  al. 
(2020) used least-to-most prompting to teach 
three children with autism to use a speech-gen-
erating device to ask for the location of needed 
but missing items (Where is x?). With respect to 
tact acquisition, Conallen and Reed (2016) suc-
cessfully taught 10 children with autism to tact 
emotional states. The emotional states were 
described and illustrated in cartoon scenarios 
(picture of a boy receiving a puppy) as the 
instructor explained the scene and asked, How 
does he feel? Children were taught to match the 
correct emotion card (Happy, Sad, or Angry) to 
each scenario. To teach intraverbal responding, 
Goldsmith et al. (2007) asked questions of three 
children with autism (e.g., What are some 
fruits? and What are some things you wear?). A 
3-s constant time delay was then used. Correct 
spoken responses that occurred within the 3-s 
delay interval were reinforced with praise and 

preferred edibles. Picture and verbal prompts 
(Say apple) were used when correct responses 
did not occur within 3 s.

Another important verbal operant is the echoic 
or imitative response. Echoic training typically 
involves shaping, modeling, and reinforcement. 
For example, the child might first be taught to 
imitate a single speech sound or a simple manual 
sign by modeling the target behavior, waiting for 
the child to attempt the response, prompting the 
response as necessary, and then providing rein-
forcement. In addition, as the child acquires the 
basic responses, the instructor would gradually 
increase the complexity of the model (Carnett 
et al., 2019; Lovaas et al., 1966).

Overall, a variety of functional communica-
tion skills have been successfully taught to chil-
dren with autism using ABA-based instructional 
tactics (Sigafoos, 2021). Improved communica-
tive functioning has been achieved by teaching 
children to use communication modes suitable 
for their abilities and context. When speech 
development is limited, viable alternative com-
munication modes for children with autism 
include prelinguistic behavior, manual signing, 
picture exchange, and speech-generating devices 
(Mirenda & Iacono, 2009).

 Structured and Naturalistic 
Intervention

ABA-based communication interventions often 
make use of highly structured discrete-trial train-
ing (DTT) formats (Hume et al., 2021; Sigafoos 
et  al., 2019). For example, intervention might 
occur in 20-min sessions during which the trainer 
could present numerous discrete-training trials. 
With this DTT approach, each discrete trial typi-
cally consists of three components: (a) presenta-
tion of a discriminative stimulus (e.g., holding up 
an object and asking, “What is this?”), (b) wait-
ing for a correct response and, if not forthcoming, 
delivering effective response prompts as neces-
sary to ensure that the child makes the correct 
response, and then (c) delivery of reinforcement 
contingent upon correct responding. Over suc-
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cessive trials, prompts are faded to reduce prompt 
dependency and promote spontaneity. In a review 
of the literature on the use of structured, discrete- 
trial training approaches, Lerman et  al. (2016) 
concluded that more than 40  years of research 
has consistently provided evidence that supports 
the efficacy of this paradigm for “remediating the 
myriad of social, communication, academic, and 
self-help difficulties that are associated with a 
diagnosis of autism spectrum disorder (ASD).” 
(p. 47).

In addition to the use of structured, discrete- 
trial training arrangements, there has been 
increasing interest in the application of more 
naturalistic or incidental teaching arrangements 
(Blackwell & Stockall, 2021). Schreibman et al. 
(2015) described a specific genre of naturalistic 
teaching arrangements that are known as natural-
istic developmental behavioral interventions or 
NDBIs. NDBIs are characterized by four main 
features. First, teaching generally occurs in natu-
ral settings during appropriate routines, such as 
play time. Second, there is a mix of teacher- 
initiated learning opportunities and opportunities 
that capitalize on child initiations (i.e., following 
the child’s lead). Third, there is reliance on natu-
ral reinforcement. Fourth, NDBIs make use of “a 
variety of behavioral strategies to teach develop-
mentally appropriate and prerequisite skills” 
(Schreibman et al., 2015, p. 2411).

For example, teaching opportunities could be 
embedded within the flow of a natural routine, 
such as during meals, toy play, or during a desig-
nated story time at home or school. In addition, 
teaching should also occur in the natural environ-
ment when opportunities for communication 
arise in response to a child’s initiations. For 
example, prior to bedtime, a parent might under-
take communication intervention within the con-
text of a book reading activity in response to the 
child reaching toward a stack of storybooks. The 
child’s reaching behavior suggests that motiva-
tion is present, which is the optimal time to 
implement a teaching opportunity. The child 
might first receive an opportunity to make a 
request for a specific book. After that, additional 
opportunities might be embedded within the 

activity to teach various picture-naming (i.e., 
tact) responses (“What animal is that?,” “What 
color is that?”). The teacher or parent would also 
use natural consequences, such as providing the 
child with items he or she has requested or 
acknowledging the child’s comments (e.g., “Yes 
that is the color red.” “You are very smart!”). 
Teaching materials and routines should be age- 
appropriate, such as by using preschool toys with 
young children and perhaps video games with 
adolescents. As Schreibman et  al. (2015) also 
noted, the skills targeted for intervention should 
also be developmentally appropriate, such as 
teaching young children to name animals and 
colors in preschool books and teaching adoles-
cents to initiate task-related conversations with 
peers during small-group learning activities in 
the classroom. Prerequisite skills (e.g., attending, 
joint attention, and imitation) are also often tar-
geted in NDBIs, especially with younger 
children.

A study by Tupou et al. (2020) illustrates the 
application of this type of more naturalistic 
approach for increasing the communication 
responses of children with autism. The study 
involved three minimally verbal children (aged 
3–4 years) with autism. The children’s respec-
tive preschool teachers implemented a play-
based intervention following the manualized 
Early Start Denver Model (Rogers et al., 2012). 
The instructional tactics associated with this 
model include several ABA-based procedures, 
such as presenting clear cues or discriminative 
stimuli to evoke a response, using natural rein-
forcement to strengthen children’s communica-
tion responses, and modeling a range of 
communication responses. The intervention 
also included several additional tactics that 
could be seen as derived from developmentally-
based approaches. These additional tactics 
included (a) narrating the child actions to 
enhance social interaction and develop the 
child’s receptive language skills, and (b) 
expanding on the child’s communicative 
attempts to advance the child’s language devel-
opment. The techniques associated with this 
type of NDBI (Schreibman et  al., 2015) are 
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meant to be implemented in a flexible manner 
within naturalistic routines, such as during 
interactive play sessions involving the children’s 
chosen and preferred toys and games. The inter-
ventionist is also meant to remain highly respon-
sive to the child’s ongoing interests and actions. 
For example, the interventionist would wait for 
the child to show interest in a particular object, 
activity, or topic and then capitalize on this 
interest by implementing an instructional oppor-
tunity. Tupou et  al. collected data on the chil-
dren’s participation, intentional vocalizations, 
and imitation over a 10-week intervention 
period. The results showed modest increases in 
the dependent variables and these gains were 
generally maintained at an 11-week post-inter-
vention follow-up.

There is a growing number of studies report-
ing positive outcomes for children with autism 
who participate in these types of more naturalis-
tic interventions (Kasari et al., 2006; Schreibman 
et al., 2015; Tiede & Walton, 2019; Tupou et al., 
2019). As with many types of communication 
programs, the duration and intensity of interven-
tion are likely to influence the magnitude of the 
treatment effect (Parker-McGowan et al., 2014).

A potential problem with naturalistic inter-
vention approaches is that some children may 
show little initiation of communication behavior 
during naturalistic play routines. As a result, 
there may be relatively few opportunities for 
instructors to follow the child’s lead and thus 
reinforce and expand on the child’s communica-
tive attempts. In such situations, there could be 
value in incorporating some discrete-trial train-
ing opportunities into the instructional mix. For 
example, multiple structured opportunities to 
teach requesting and commenting could be initi-
ated by the teacher and embedded into the  
natural flow of an interactive play routine. A 
combination of discrete-trial training with natu-
ralistic teaching arrangements could represent 
one way to increase the number of opportunities 
for teaching functional communication skills 
across a range of settings and daily activities. 
This approach might, in turn, facilitate not only 
acquisition but also generalization and 
maintenance.

 Prelinguistic Behavior

Recognition of children’s prelinguistic behavior 
is a notable trend in autism research and practice 
(Keen et  al., 2016). Examples of prelinguistic 
behaviors include crying, vocalizations, reach-
ing, body movements, eye gaze, and facial 
expression. Establishing joint attention with 
communicative partners is another aspect of pre-
linguistic development that is often difficult for 
children with autism (Jones & Carr, 2004). 
Research has shown that prior to the emergence 
of speech, these types of prelinguistic acts gradu-
ally acquire communicative intent (Crais & 
Ogletree, 2016). The transition begins from birth 
as parents respond to children’s prelinguistic 
actions as if the child was attempting to commu-
nicate intentionally. Being highly responsive to 
children’s early prelinguistic behaviors appears 
to facilitate their later speech and language devel-
opment (Crais & Ogletree, 2016). Perhaps not 
surprisingly, many children with autism are 
reported to have considerable difficultly with the 
transition from prelinguistic to symbolic commu-
nication when compared to typically developing 
children (Iverson & Wozniak, 2016). This could 
be due in part to their relatively lower rates of 
communication initiation than evidenced by their 
typically developing peers (Stone & Yoder, 
2001).

Prelinguistic intervention efforts have fol-
lowed two main avenues that are somewhat dis-
tinct but not necessarily mutually exclusive. The 
first aims to replace the child’s existing prelin-
guistic behavior with more conventional forms of 
communication. For example, autistic children 
often show a tendency to lead an adult by the 
hand as a means of requesting help or gaining 
access to reinforcement. While prelinguistic 
leading can be effective for the child, it can also 
be seen as potentially limiting and socially stig-
matizing, especially when used by older children 
or with less familiar listeners. To advance the 
child’s communication development, ABA inter-
ventions have been developed to replace the 
child’s prelinguistic leading behavior with more 
symbolic communication forms, such as teaching 
the child to use a formal pointing gesture to 
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makes requests of an adult (Carr & Kemp, 1989). 
This type of replacement approach is indicated 
when the child’s prelinguistic forms are seen as 
limiting, age-inappropriate, or too subtle and 
hence difficult for unfamiliar listeners to 
interpret.

The replacement approach is also indicated 
when the child’s prelinguistic forms of communi-
cation are socially unacceptable, such as when 
the child engages in tantrums, aggression, self- 
injury, or other forms of challenging behavior to 
communicate (Sigafoos et  al., 2016; Williams 
et al., 2018). In such cases, a widely used treat-
ment approach, known as functional communica-
tion training (FCT), is indicated (Carr & Durand, 
1985; Durand & Moskowitz, 2015; Reichle & 
Wacker, 2017). FCT aims to replace problematic 
behavior with more conventional and socially 
acceptable forms of communication. For exam-
ple, if a child’s tantrums function as requests for 
preferred items, then an FCT intervention would 
focus on teaching the child to make requests 
using speech, manual signs, or perhaps a picture- 
exchange communication system. A large 
research literature covering more than 35  years 
supports the use of FCT as a treatment for prob-
lem behavior in persons with autism and other 
developmental disabilities (Durand & Moskowitz, 
2015; Gerow et  al., 2018; Walker et  al., 2018). 
While a review of this literature is beyond the 
scope of this chapter, the research evidence points 
to three critical components for successful appli-
cation of FCT. First, it is important that the prob-
lematic and replacement behaviors are 
functionally equivalent (Carr & Durand, 1985; 
Durand & Moskowitz, 2015, Reichle & Wacker, 
2017). This means that the targeted replacement 
behavior must serve the same [communicative] 
function or purpose as the existing problem 
behavior. Evidence for functional equivalence is 
gathered by first undertaking a functional assess-
ment aimed at identifying the antecedent vari-
ables that evoke the behavior and the consequences 
that maintain that behavior (Reichle & Wacker, 
2017). Thus, a prior functional assessment is a 
critical initial step in using FCT.  Second, it is 
critical that the replacement behavior is taught in 
a way that makes it more efficient than the exist-

ing problem behavior (Horner & Day, 1991). 
Efficiency in this context means that the replace-
ment behavior requires less effort and is rein-
forced more quickly and consistently than the 
existing problem behavior. Reichle and Wacker 
(2017) provide a detailed account of the instruc-
tional processes involved in the application of 
FCT. Third, in situations where reinforcement is 
not available, even when requested appropriately, 
the use of a discriminative stimulus (e.g., differ-
ently colored cards) can make it clear to the child 
when a reinforcer is or is not available without 
resulting in a relapse to problem behavior 
(Mitteer et al., 2020). That is, the child is taught 
to request when reinforcement is available and to 
refrain from requesting when reinforcement is 
not available.

The second objective associated with prelin-
guistic intervention is to strengthen the child’s 
existing prelinguistic skills and facilitate the tran-
sition to symbolic communication. This objective 
would seem particularly relevant in early inter-
vention programs and for minimally-verbal chil-
dren functioning at the prelinguistic stage of 
communication development. Along these lines, 
Dubin and Lieberman-Betz (2020) reviewed 25 
studies that evaluated the use of NDBIs for 
improving the prelinguistic communication skills 
of children with autism. These studies were 
mainly aimed at strengthening children’s use of 
several discrete behaviors (e.g., gestures, vocal-
izations, and gaze shift) for the purposes of 
requesting and initiating joint attention (e.g., 
using gaze shift to direct the listener’s attention). 
There were, however, some studies included in 
this review that focused on the use of prelinguis-
tic forms for other communicative functions, 
such as commenting. The intervention proce-
dures applied across these studies generally used 
a variety of instructional tactics, including (a) 
response prompting, (b) natural reinforcement, 
(c) use of natural routines as the context for 
instruction, and (d) arranging the environment to 
create communication temptations/opportunities. 
Other procedures used in some studies included 
time delay, narrating the child’s behavior, 
discrete- trial training, and imitating the child’s 
behavior. The interventions occurred within one- 
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to- one, small group, and classroom configura-
tions and were successfully delivered by a range 
of individuals, including teachers, parents, thera-
pists, and research personnel. Despite the variety 
of implementation arrangements and instruc-
tional tactics used across these 25 studies, the 
results overall were generally positive. More gen-
erally, a review by Schreibman et al. (2015) pro-
vided additional support for the use of NDBIs 
with children with autism.

Collectively, the evidence suggests that 
NDBIs are fairly robust and can be effective even 
when different instructional tactics and delivery 
configurations are implemented. The important 
factors for success might depend less on the 
 specific intervention program, manual, or pack-
age applied and more on ensuring these are 
derived from empirically-validated principles of 
learning, behavior, and development (Linscheid, 
1999). Use of ABA-based instructional tactics 
and being responsive to the child’s ongoing moti-
vational states and communicative attempts could 
also be seen as vital features of good ABA-based 
communication intervention.

 Visual Strategies

Visual strategies or visual supports are frequently 
used in the education of children with autism. 
Visual strategies include certain AAC modes 
(e.g., manual signing, picture-exchange) and use 
of visual materials (e.g., drawings, photographs, 
miniature objects, printed conversational scripts, 
scene cues, and video) to support receptive lan-
guage and other adaptive behavior, such as fol-
lowing a daily schedule, transitioning from one 
activity to another, completing homework, get-
ting dressed, and initiating a conversation (Bondy 
& Frost, 2003; Rutherford et al., 2020).

Shane and colleagues developed and evalu-
ated an assessment and intervention package 
heavily reliant on technology-based visual strate-
gies. The package is aimed at addressing several 
common areas of communication difficulty expe-
rienced by individuals with autism (Schlosser 
et al., 2020, 2021; Shane et al., 2015). More spe-
cifically, their Visual Immersion System™ 

(VIS™) includes assessment and intervention 
components that aim to improve receptive and 
expressive communication, language proficiency, 
and executive functioning. The approach targets 
the following communicative operations/func-
tions: (a) requesting, (b) protesting, (c) comment-
ing, (d) answering questions, (e) asking questions, 
(f) following directives, (g) social pragmatics 
functions, and (h) organization (e.g., transitions). 
The approach is based on evidence suggesting 
that individuals with autism appear to have rela-
tive strength in learning via the visual modality 
and also seem to enjoy using electronic screen 
media. The aim of VIS™ is to enhance the per-
son’s ability to communicate by using visual sup-
ports to supplement or replace natural speech 
(Schlosser et al., 2021). For example, individuals 
might be provided with animated graphic sym-
bols, video clips, and specific technology (e.g., 
Smartspeakers and Smartwatches) to enable vari-
ous communication functions. Teaching proce-
dures include video modeling, use of picture 
cues, and feedback.

The VIS™ relies on several evidence-based 
components. For example, minimally verbal chil-
dren seem to be better at identifying graphic sym-
bols for verbs when the symbols are animated 
rather than static (Schlosser et  al., 2019). 
Likewise, several studies have shown that aug-
mented input that includes spoken input plus 
photographic scene cues helps children with 
autism to follow directives more effectively com-
pared to spoken input alone (Allen et al., 2021; 
Choe et al., 2020; Schlosser et al., 2013).

An emerging evidence base suggests that the 
VIS™ could be a promising approach for enhanc-
ing the communication abilities of children with 
autism. The approach—given its emphasis on 
visual rather than purely auditory spoken com-
munication—would seem to be particularly rele-
vant for minimally verbal children with autism. 
Along those lines, Schlosser et  al. (2020) 
described the application of the VIS™ approach 
in a classroom that included seven children (aged 
6–8  years) with autism. Four of the children 
reportedly used some speech, whereas the other 
four used AAC.  The children’s communication 
abilities were first assessed to establish a baseline 
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and select treatment goals. Treatment goals 
included increasing requesting, commenting, and 
answering. For intervention, school staff attended 
a workshop on the VIS™ and then participated in 
bi-weekly videoconferencing focused on priori-
tizing goals, applying the technology and visual 
supports, managing child problem behavior, and 
classroom design. The results suggested the pro-
gram was viable and promising for improving the 
children’s communication. Given these promis-
ing results, additional evaluations using more rig-
orous designs are indicated.

Overall, while visual supports are generally 
considered useful, Rutherford et  al. (2020) 
noted that the literature is relatively sparse in 
terms of the number of high-quality studies. 
Visual communication modalities are certainly 
widely used and can provide children with 
autism with a viable and effective means of 
functional communication. It is also clear that 
functional use of visual communication modes 
can be successfully taught using ABA-based 
instructional tactics. What remains to be deter-
mined through future research is the general 
effectiveness of more comprehensive visual 
support strategies, such as the VIS™, for 
enhancing the communication and related adap-
tive functioning of children with autism.

 Summary

Autism is associated with a wide range of com-
munication deficits and excesses that can nega-
tively affect the child’s quality of life. 
Communication assessment and intervention 
represent major educational priorities for many 
children with autism. ABA-based approaches 
have a history of demonstrated success in 
addressing the communication needs of children 
with autism. Research within the discipline of 
ABA has led to several reliable and valid assess-
ment protocols to ascertain the child’s level of 
communicative functioning, identify intervention 
priorities, and inform intervention efforts. ABA 
research has also generated a range of research- 
based instructional tactics with demonstrated 
success in teaching children to use a range of 

communication modalities, (e.g., speech, manual 
signing, picture-exchange, and speech- generating 
devices) to accomplish a range of communicative 
functions (e.g., requesting, rejecting, comment-
ing, answering, and questioning). Contemporary 
applications of ABA-based instructional tactics 
include (a) adopting a more naturalistic teaching 
approach, (b) focusing on prelinguistic behavior, 
and (c) using visual strategies to enhance the 
communicative functioning of children with 
autism.
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 Introduction

Autism spectrum disorder (ASD) is marked by 
impairments in social and communication skills 
as well as restricted and/or repetitive behaviors 
and interests (American Psychiatric Association, 
2013). It has been reported that 1 in 59 children 
living in the United States are diagnosed with 
ASD (Baio et  al., 2018), which has also been 
reported globally (Christensen et  al., 2016). 
Quality, intensive behavioral intervention, based 
on the principles of applied behavior analysis 
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(ABA), has been demonstrated to lead to the 
development of many important skills and an 
overall improved quality of life for autistics/indi-
viduals diagnosed with autism spectrum disor-
der1 (ASD; Smith et  al., 2000). For instance, 
many autistics/individuals diagnosed with ASD 
who begin early intensive behavioral intervention 
(EIBI) with limited language and social skills can 
emerge from intervention with sophisticated 
communicative repertoires and meaningful 
friendships (Leaf et al., 2016).

To provide the most effective ABA-based 
intervention for autistics/individuals diagnosed 
with ASD, it is essential that the intervention is 
implemented by highly skilled interventionists 
(Leaf et al., 2016). As a result, professionals in 
the ABA field have long been concerned about 
ensuring that interventionists are highly skilled at 
providing quality intervention by determining 
essential repertoires, evaluating the most effec-
tive methods to develop these essential reper-
toires, and developing standards to ensure these 
essential repertoires are present. As early as the 
1960s, prominent leaders in the field of ABA 
began developing university programs to train 
behavior analysts (e.g., Western Michigan, 
University of Kansas, University of California at 
Los Angeles, Southern Illinois University, 
University of Washington; Baer, 2001). Many 
behavior analysts trained in research and practice 
(Davison, 1998; Nathan, 2000) began to emerge 
from these university settings. Parallel to the 
emergence of behavior analysts from universi-
ties, there was an increase in the number of 
empirical studies evaluating training methods for 
professionals to implement high quality interven-
tions and procedures. The development of uni-
versity programs paired with an increase in 
empirical investigations was indicative of the 
concern for quality in the training of behavior 
analysts during the early development of the 
field.

1 This terminology was selected to adhere to the seventh 
edition of the American Psychological Association 
Publication Manual and to be inclusive of those who pre-
fer person-first as well as identity-first language.

As the field of ABA-based interventions for 
autistics/individuals diagnosed with ASD contin-
ued to grow, professionals began to discuss the 
need for standards to ensure that individuals 
received quality, effective ABA-based interven-
tions in addition to protection from harmful or 
inadequate intervention. Van Houten and col-
leagues’ (1988) manuscript marked a seminal 
step in ensuring behavior analytic inventions pro-
tected consumer rights. Specifically, Van Houten 
and colleagues described six rights to which indi-
viduals with developmental disabilities (e.g., 
ASD) or intellectual disabilities are entitled when 
receiving behavior analytic interventions. One of 
these is the right “to treatment by a competent 
behavior analyst” (Van Houten et  al., 1988, 
p.  382). Van Houten and colleagues described 
competent behavior analysts as,

…possess[ing] appropriate education and experi-
ence. The behavior analyst’s academic training 
reflects thorough knowledge of behavioral princi-
ples, methods of assessment and treatment, 
research methodology, and professional ethics. 
Clinical competence also requires adequate practi-
cum training and supervision, including experi-
ence with the relevant client population. (p. 382)

As discussions of consumers’ rights and effec-
tive treatment continued, the development of the 
Behavior Analyst Certification Board (BACB) 
came to fruition. After much discussion in the lit-
erature and public forums, the BACB was offi-
cially created in 1998. Initially, two levels of 
certification were developed: Board Certified 
Behavior Analysts (BCBAs), who were generally 
in charge of case supervision (although direct 
work could occur) and Board Certified Assistant 
Behavior Analysts (BCaBAs), who were, for the 
most part, in charge of direct intervention. Within 
these two levels of certification, task lists were 
developed for the skills that professionals were 
required to demonstrate (or at the very least 
answer related questions correctly on a multiple- 
choice exam) to be considered minimally 
competent.

The task lists for BCBAs and BCaBAs were 
created based upon professional opinion (e.g., 
commentaries) and the opinions of subject matter 
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experts. Moore and Shook (2001) provided a 
summary of some skills assessed on an early 
BACB examination. Items were collected from 
the BACB website and some broad skill areas 
included theoretical and conceptual understand-
ing, behavioral assessment, establishing behav-
ior, strengthening behavior, weakening behavior, 
and cultural and social issues. Each broad area 
included more specific skill sets (e.g., basic prin-
ciples of behavior, measurement, transfer of tech-
nology). It is important to note, however, that the 
skills Moore and Shook outlined (i.e., the skills 
listed on the BACB website) were meant for all 
behavior analytic practitioners, not solely for 
those providing intervention for autistics/indi-
viduals diagnosed with ASD.

The skills Moore and Shook (2001) initially 
discussed have been revised over time, and dif-
ferent levels of competencies have been devel-
oped. For instance, the skills on the BCBA and 
BCaBA task list have been refined and expanded 
and in 2014 an additional certification that more 
closely represented the level of a direct imple-
menter was developed (i.e., the Registered 
Behavior Technician; RBT). As such, a new task 
list specific to the RBT credential was neces-
sary. The task list for an RBT included broad 
skill areas such as measurement, assessment, 
skill acquisition, behavior reduction, documen-
tation and reporting, professional conduct, and 
scope of practice. Within each broad skill area 
were more specific skills outlined for training 
and assessment purposes (e.g., “Describe the 
behavior and environment in observable and 
measurable terms;” Behavior Analysis 
Certification Board, 2018, p. 1). Similar to the 
BCBA and BCaBA, the RBT credential was 
designed for all behavior analytic practitioners, 
not just those providing intervention for autis-
tics/individuals diagnosed with ASD. Thus, the 
majority of the task list content does not relate 
specifically to the provision of behavior analytic 
services for autistics/individuals diagnosed with 
ASD. However, it should be noted that, similar 
to BCaBAs and BCBAs, the majority of RBTs 
report ASD as their primary area of professional 
emphasis (Behavior Analyst Certification 
Board, n.d.), and it was this population that 

inspired the development of the implementer 
credential.

McGee and Morrier (2005) attempted to nar-
row the focus of essential skills for behavior 
interventionists as it specifically applies to behav-
ior analytic intervention for autistics/individuals 
diagnosed with ASD. Within McGee and 
Morrier’s discussion of how to prepare autism 
specialists, they provided minimal knowledge 
areas for new staff. While the areas discussed are 
too extensive to be included here (we encourage 
the reader to contact the original source), some 
general goal areas discussed included safety, eth-
ics, organizational citizenship, professionalism, 
big picture overview of the program, dissemina-
tion, and distinctive features of the program 
model. McGee and Morrier noted that “the spe-
cific skills that providers must be prepared in 
vary substantially according to the provider 
group and goals for project impact…[however] 
curriculum for training autism intervention spe-
cialists must address certain global intervention 
skills” (p. 1140). Ultimately, McGee and Morrier 
illustrated that the skills necessary for a highly 
skilled interventionist providing intervention for 
autistics/individuals diagnosed with ASD are 
vast, and encompass ethical obligations and 
safety in addition to clinical methods.

More recently, Leaf et  al. (2017) expanded 
upon training competencies, and these were then 
updated by Leaf et al. (2021). Leaf et al. (2017, 
2021) discussed some concerns with the stan-
dards for the RBT® credential as it applies to 
intervention for autistics/individuals diagnosed 
with ASD.2 While the concerns Leaf and col-
leagues presented were many, one focused on the 
lack of thoroughness of the RBT® task list. Some 
skills Leaf and colleagues noted as missing from 
the RBT task list included data interpretation, 
understanding curriculum development, critical 
thinking and skepticism (e.g., identifying fad 
treatments), behavioral skills training, and lead-
ing or supporting group instruction. Leaf et  al. 
(2016) provided a parallel discussion of essential 

2 The reader should also contact the response to Leaf et al. 
(2017) provided by Carr and colleagues (2017) with 
respect to concerns about the RBT credential.
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skills when discussing ABA as a progressive sci-
ence and noted,

Appropriately trained behavior interventionists are 
truly analysts; rather than merely carrying out a 
protocol, they must analyze behavior and 
 environment interactions moment by moment. 
Analysts take into account critical learning vari-
ables, such as the child’s current motivation, 
responsiveness, and behaviors that may signal 
emotional states and contingencies. They assess 
the current functions of behavior and determine if 
disruptive behaviors are potentially operant or 
respondent. They identify the optimal shaping and 
prompting strategies based upon past and present 
performance as well as the importance and diffi-
culty of the tasks. Critical factors also include the 
child’s nonverbal behaviors (e.g., facial expres-
sions and body language) and the child’s physical 
state. In effect, during intervention they are shaped 
by clear goal specification, knowledge of princi-
ples, scientific method, and current environmental 
contingencies, instead of rigid adherence to unre-
sponsive protocols. They are able to achieve more 
rapid change in behavior by following the intent of 
the protocol rather than being bound to the letter of 
the protocol. (p. 721)

Leaf and colleagues (2016) continued to discuss 
some elements of a progressive approach to 
ABA, all of which are relevant to determining the 
essential skills in which any highly skilled autism 
interventionist should be proficient.

It is clear from the aforementioned literature 
that while there may be disagreement about the 
essential repertoires for highly skilled interven-
tionists and how to ensure those repertoires are 
present, there is agreement that ensuring inter-
ventionists are highly skilled is of the utmost 
importance. This literature also illustrates the 
need for continued discussion in this area. The 
purpose of this chapter is to outline some reper-
toires that should be considered while training 
individuals to provide ABA-based intervention 
for autistics/individuals diagnosed with ASD. 
The repertoires described here differ or expand 
upon those included elsewhere (e.g., certification 
task lists); this should not discount those reper-
toires outlined in other sources, but, rather, sup-
plement and expand them. It should be noted 
from the outset that the repertoires included 
within this chapter are not meant to be exhaus-
tive, and it is unlikely that an exhaustive list can 

be developed across all interventionists and con-
texts. What is included here should be modified 
based on individual and organizational needs and 
should evolve over time. Also, the repertoires 
included within this chapter are not provided in 
order of importance, as it is likely that an inter-
ventionist will need to exemplify each of these 
characteristics to some extent and that each of 
them could be relevant at different points in inter-
vention. It is also critical to note that the reper-
toires included within this chapter are done so in 
the context of the individual directly implement-
ing the intervention and not those who may be 
providing supervision.

 Repertoires

 Understanding of Human 
Development and ASD

The most commonly obtained certifications within 
behavior analysis (i.e., RBT, BCaBA, BCBA) 
were developed with respect to applications of 
behavior analysis more broadly, as opposed to 
being developed to focus specifically on applica-
tions for autism intervention. As a result, the task 
lists that outline the skills required to obtain those 
certifications do not require information specific to 
human development and ASD. ASD, however, can 
present specific challenges of which an interven-
tionist should be knowledgeable in order to be 
highly effective (e.g., impairments in social and 
communication skills as well as restricted and/or 
repetitive behaviors and interests; American 
Psychiatric Association, 2013). This would 
include, but is not limited to, an understanding of 
how an ASD diagnosis is obtained, how ASD 
compares to typical development and other devel-
opmental disabilities, common comorbid disor-
ders, commonly used assessments/screening tools, 
challenges of parents/caregivers and siblings, and 
a general understanding of the evidence base sup-
porting behavioral intervention for autistics/indi-
viduals diagnosed with ASD. A thorough 
understanding of ASD and specific challenges 
associated with ASD will likely lead to many ben-
efits throughout the course of intervention.
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When working to build skill sets and address 
skill deficits, it is pertinent to understand what is 
developmentally appropriate given the current 
skill set, chronological age, and culture of the 
individual. This will ensure that the skills being 
taught are socially valid for the individual within 
their environment. Additionally, a lack of under-
standing of typical developmental progressions 
by the interventionist may inadvertently lead to 
expectations being set for the learner for which 
they have not mastered the prerequisite skills. 
Learning is a process of growing complexity 
where each new objective should be tailored to 
the learner depending on their mastery of earlier 
goals and what is socially significant for their 
environment. If the complexity does not advance 
or critical prerequisites are skipped, learning can 
stall.

In the past, interventionists have sometimes 
taught well beyond the chronological age. Early 
EIBI interventionists supported this, as it some-
times allowed for compensatory learning strate-
gies and highlighted the child’s strengths (e.g., 
Lovaas, 1987). However, preparing the learner 
for inclusive environments implies a sensitivity 
to the skills that will be needed and to the reper-
toires of peers. Understanding developmental 
progression ensures that targets are appropriate 
to the setting, and that the learner will be equipped 
for the activities likely to occur. The cultural 
expectations for the child’s developmental level 
are also critical to consider within these contexts 
to ensure that the expectations are understood by 
the individuals establishing the learning 
opportunities.

 Fun and Engaging

One area within autism intervention that has 
received much attention is the development of 
positive rapport between an interventionist and a 
client (e.g., McLaughlin & Carr, 2005; Shireman 
et al., 2016). Rapport has been described as the 
quality of the relationship between two individu-
als (McLaughlin & Carr, 2005). The develop-
ment of a positive relationship can help promote 
acquisition of new skills and reduce the likeli-

hood of undesired behavior. Interventionists with 
positive rapport typically keep the client engaged 
more frequently and would typically be labeled 
as “fun” by an outside observer. Therefore, highly 
skilled interventionists establish and maintain a 
positive rapport that leads to fun and engaging 
interactions between themselves and the learner. 
The quality of this relationship has been mea-
sured in at least two objective ways. One, through 
the use of a preference assessment (e.g., Leaf 
et al., 2012) in which two or more intervention-
ists are presented simultaneously and the learner 
is instructed to select one with whom to play. The 
interventionist chosen first across multiple pre-
sentations could be described as having positive 
rapport. Two, positive or negative rapport could 
be measured through collecting data on the fre-
quency of approaches (i.e., moving toward the 
interventionist) and retreats (i.e., moving away 
from the interventionist) during a period of time. 
An interventionist with more approaches than 
retreats may be said to have a positive rapport. 
No matter the measure, highly skilled interven-
tionists demonstrate fun, engaging, and positive 
relationships with learners for whom they pro-
vide intervention. This is also important for the 
concept of assent—to what extent is the learner 
willingly engaging in the process of learning 
with this interventionist. Fabrizio (2005) empha-
sized the need to ensure assent and recommended 
taking continuous data on demonstrations of 
assent and on instances of assent withdrawal. 
These data are vital to ensuring a positive and 
compassionate environment for the learner, build 
the learner’s agency in intervention, and create a 
mechanism for the learner’s voice and prefer-
ences to be honored.

In addition to more approaches and fewer 
retreats from the interventionist, fun and engag-
ing interventionists present other benefits to qual-
ity intervention. Interventionists who are fun and 
engaging are likely to be more socially connected 
with the individuals with whom they provide 
intervention. This social connectedness can lead 
to more common use of social events as reinforc-
ers (e.g., high fives, smiles, praise). Given the 
social deficits common with an autism diagnosis, 
social events functioning as reinforcers can have 
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numerous benefits with respect to generalization 
and maintenance of learned skills (Leaf et  al., 
2016). Additionally, the inclusion of enjoyable 
social events provides the additional benefit of 
the interventionist modeling appropriate social 
skills for the learner. Given the social deficits 
common with an ASD diagnosis, any opportunity 
to engage socially and encourage advancement of 
social skills should be captured. Doing so during 
times of fun and excitement, such as while 
accessing reinforcement, enhances the likelihood 
of strengthening those social skills and motiva-
tion to engage further. Furthermore, when the 
interventionist is fun and engaging, it is probable 
that there is less of a likelihood that challenging 
behaviors maintained by escape may be engen-
dered. When an interventionist who is fun and 
engaging is part of an activity, the client may be 
less motivated to escape that activity.

While positive rapport is perceived as being 
fun, or results in more approaches than retreats, 
highly skilled interventionists continue to main-
tain this rapport when the client encounters chal-
lenges. Despite presentation of difficult 
antecedents or tasks, the client continues to per-
sist in the desired behavior and may even turn to 
the interventionist for support or acknowledge-
ment of facing struggles. Clients with well- 
developed language skills may encounter difficult 
situations when away from the interventionist but 
may seek support or guidance because they value 
input from the interventionist.

 Receptive to Feedback

One characteristic that distinguishes a highly 
skilled interventionists from other intervention-
ists is receptiveness to feedback. Receptiveness 
to feedback describes an interventionist who 
implements corrective feedback immediately, 
seeks out feedback on their performance, and the 
behavior change from corrective feedback is 
maintained and generalized across learners and 
skills. This contrasts with interventionists who 
never seek feedback or who repeatedly receive 
feedback without observable change. This also 
contrasts with interventionists who will agree 

with the feedback but then never make the respec-
tive behavior change once the feedback is pro-
vided. Given the time sensitivity of effective 
intervention and the typically limited resources 
of supervisor presence, it is imperative that inter-
ventionists apply feedback effectively and main-
tain that feedback to ensure that the learner is 
accessing as high quality of services as possible.

Changes in performance do not always have to 
come from feedback from a supervisor. Highly 
skilled interventionists are also responsive to the 
client’s performance, and, therefore, make 
changes based on this feedback from the client. 
Ultimately, highly skilled interventionists dem-
onstrating receptiveness to supervisor feedback 
and responsivity to client behavior are likely to 
have more expedited training times, advanced 
skills, and be effective with a wide range of indi-
viduals. Such responsiveness also builds trust and 
rapport, as the client and trainers see the utility of 
providing feedback and experience intervention 
as a reciprocal, joint endeavor with mutually 
invested participants.

 Systematic

Highly skilled interventionists approach all teach-
able moments, contrived or captured, in a system-
atic way. At the least this means (1) developing a 
plan for teaching the skill (e.g., selecting a teach-
ing approach appropriate to the skill and learner), 
(2) constructing a task analysis of the skill appro-
priate to the individual (i.e., breaking larger skills 
down into the component parts), (3) only teaching 
aspects of the skill for which the learner is pre-
pared before increasing complexity, and (4) deter-
mining a plan for generalization, maintenance, and 
expansion (i.e., identifying stimuli that occasion 
the skill in the natural environment and the contin-
gencies that maintain it). Systematic is not to be 
confused with an inflexible adherence to a task 
analysis or protocol. Rather, an interventionist is 
systematic in that they develop a plan prior to a 
teaching session and identify the variables that 
may contribute or impede acquisition of a skill, as 
opposed to entering a teaching session unprepared 
for how and what to teach.
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This approach by highly skilled intervention-
ists has been referred to in the literature as a 
structured, yet flexible approach (Leaf et  al., 
2016). There are numerous benefits of taking this 
approach with respect to intervention for autis-
tics/individuals diagnosed with ASD. For 
instance, developing a structured, systematic 
plan during each session permits the interven-
tionist to break skills down and teach their com-
ponent parts in a more effective manner. This 
avoids developing skills with missing essential 
components (i.e., “swiss cheese knowledge”) or 
teaching skills the learner is not prepared to learn 
(e.g., teaching addition prior to accurate identifi-
cation of numbers). Developing a systematic plan 
also permits the interventionist to assess the 
learner’s entry level repertoire and use that as a 
guide when carrying out the plan (Goldiamond, 
1974). Again, this avoids targeting behaviors for 
which the learner may not be ready as well as 
helping to ensure the learner contacts sufficient 
reinforcement early in the learning process.

 Adaptive/Flexible

Although highly skilled interventionists must be 
systematic, they must also be adaptive and flexi-
ble in their approach. In being flexible, an inter-
ventionist must have a well-developed clinical 
judgement repertoire that permits in-the-moment 
analysis of learner and environmental variables 
to inform changes to the intervention and goals 
(Leaf et al., 2016). This analysis, and changes to 
the interventionist’s behavior as a result, could 
occur on a moment-to-moment basis. Being sys-
tematic, yet adaptable and flexible, is analogous 
to the great accomplishments in many other fields 
(e.g., NFL quarterback, musician). For example, 
quarterbacks have a systematic game plan of 
what to do on any given play, but they can “call 
an audible” and make changes to the play given 
the environmental situation (e.g., what the 
defense is doing). These changes are only possi-
ble when the quarterback analyzes a variety of 
variables in-the-moment (e.g., success of past 
plays, defensive placement, location on the field). 
A similar example occurs when a musician has a 

set list planned for a show. However, during that 
set list, a musician may change the tempo or add 
alterations to a song given the responsiveness of 
the audience. The musician may even add or omit 
songs from the set list given requests from the 
audience, all decisions made in-the-moment to 
maximize engagement and positive affect with 
the audience. Each of these examples highlights 
the nuanced analysis that is continually occurring 
during the context itself and demonstrates how 
individualization characterizes each and every 
interaction or event.

While clinical judgement may sound mental-
istic to some, it is meant to describe an observ-
able and measurable skill set. That is, highly 
skilled interventionists analyze and respond to 
current motivating operations affecting learner 
responding, the learner’s responsiveness to pre-
sumed reinforcers and punishers, presumed func-
tions of behavior, whether disruptive behaviors 
are potentially operant or respondent, the learn-
er’s past and present responses to various 
prompts, among many others (Leaf et al., 2016). 
As such, the main sources of control for a highly 
skilled interventionist’s behavior are environ-
mental variables affecting the learner’s behavior 
and the learner’s behavior itself as opposed to 
being responsive to a scripted protocol.

 Analytic

Similar to being systematic, highly skilled inter-
ventionists embody the analytic dimension of 
ABA (Baer et al., 1968, 1987). A highly skilled 
interventionist readily identifies events that are 
responsible for the behavior change as well as 
events that are not responsible for the behavior 
change. This can involve carefully analyzing 
variables to determine if functional relationships 
exist between an environmental variable and the 
behavior change as well as analyzing if a skill 
improving, if an event/item is an effective rein-
forcer, if a prompt is effective and if it needs to be 
faded or increased, and the optimal number of tri-
als to run, just to name a few. Often this analysis 
occurs in-the-moment and helps to identify if a 
skill has met predetermined mastery criteria or is 
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the result of inadvertent prompts (e.g., looking at 
the correct stimulus, a learner demonstrating a 
side bias) or noncriterion related stimuli. Highly 
skilled interventionists do not ascribe to mental-
istic interpretations for changes in behavior (e.g., 
they are doing that because they are angry, they 
cannot discriminate). Ultimately, highly skilled 
interventionists conduct constant analyses of 
many different variables throughout the course of 
a session, and it is this analysis that guides them 
to make changes to maximize client progress.

Being highly skilled in analysis and readily 
identifying events that are responsible for behav-
ior change can have numerous benefits with 
respect to autism interventionists. Not ascribing 
causal function to hypothetical constructs or 
intervening variables (e.g., the alignment of the 
planets, astrological signs, drives; Maccorquodale 
& Meehl, 1948) could avoid suggesting or, worse, 
implementing ineffective or harmful interven-
tions (Zane et al., 2008). Accurate identification 
of events responsible for behavior change could 
also lead to more effective in the moment rein-
forcer assessment (Alcalay et  al., 2019) in that 
the intervention could quickly identify if an event 
functions or does not function as a reinforcer. 
Also, accurate identification of events responsi-
ble for behavior change could ensure interven-
tionists avoid inadvertent prompting and fade 
prompts effectively. That is, a highly skilled 
interventionist could identify if the desired 
response from the learner is occasioned by the 
desired stimulus control or some other undesired 
stimulus control and make intervention choices 
accordingly.

 Objective

Along with being analytic, it is imperative that an 
interventionist is objective. Being objective 
means the interventionist is using objective 
behavioral data rather than relying on something 
unchanging such as a rule or something subjec-
tive such as a “feeling” or a “whim” when mak-
ing clinical decisions. Such decisions might 
include, but are not limited to, what to target dur-
ing a trial (e.g., interfering behavior, mastered 

target, target in acquisition), when to prompt, 
when to prompt fade, assessing potential rein-
forcers, or when to change activities. This data 
can come in the form of continuous (e.g., trial- 
by- trial; Cummings & Carr, 2009) or discontinu-
ous data (e.g., estimation; Ferguson et al., 2020a). 
Furthermore, a highly skilled interventionist does 
not take unnecessary data, nor do they collect 
data that would interfere with teachable moments. 
It should be noted that clinical judgment (previ-
ously described) and objective data collection are 
not mutually exclusive; rather a highly skilled 
interventionist can use clinical judgment based 
upon in-the-moment analysis that is guided by 
data and other environmental variables.

 Widely Competent

Highly skilled interventionists should be fluent 
and proficient in multiple teaching procedures 
(i.e., widely competent). It is not uncommon for 
training to only focus on one approach or proce-
dure, which is exemplified by the research on 
staff training for autism intervention (Leaf et al., 
2019). However, there are some notable exam-
ples in which training has focused on developing 
large classes or repertoires (e.g., Cheung et  al., 
2020; Weinkauf et al., 2011), which more closely 
aligns with the characteristics of a highly skilled 
interventionist. That is, a highly skilled interven-
tionist demonstrates proficiency in multiple pro-
cedures (e.g., the teaching interaction procedure, 
video modeling, traditional functional analysis, 
practical functional assessment), teaching 
approaches (e.g., incidental teaching, discrete 
trial teaching, shaping), and professional and 
ethical skills (e.g., interactions with family and 
other professionals). Ultimately, there is no sin-
gle procedure that will be appropriate and effec-
tive for all skills or all learners. As such, it is 
important for interventionists to be competent 
and fluent in a variety of evidence-based inter-
ventions and procedures. Ideally, this is measured 
through practice-based assessments as opposed 
to written or knowledge-based assessments (e.g., 
describing multiple procedures, answering ques-
tions about procedures). Furthermore, as previ-
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ously noted, highly skilled interventionists 
modify and adapt these procedures and 
approaches as needed based on many different 
variables (e.g., the learners baseline levels of 
responding, prerequisite skills, the nature of the 
skill).

 Conceptually Sound

In addition to fluency and competency in inter-
vention skills, a highly skilled interventionist 
should have thorough conceptual knowledge of 
behavior analysis. This means a highly skilled 
interventionist not only implements procedures 
based upon the principles of ABA with high 
fidelity, but also demonstrates knowledge of the 
conceptual underpinnings of those principles. 
That is, a highly skilled interventionist under-
stands why commonly implemented procedures 
and approaches to teaching such as shaping, dif-
ferential reinforcement of an alternative behav-
ior, criterion related prompting, functional 
communication training, behavioral skills train-
ing, and escape extinction result in the changes in 
behavior that is observed. A lack of this knowl-
edge is demonstrated when an interventionist 
evaluates a procedure or principle as ineffective. 
As such, statements like “They can’t discrimi-
nate” or “They don’t have any reinforcers” are 
uncommon from a highly skilled interventionist. 
Instead, when a procedure is less effective or 
ineffective, a highly skilled interventionist 
assesses the variables related to the procedure 
and the learner and alters some aspect of the 
instructional context to facilitate improved learn-
ing. Relatedly, a highly skilled interventionist 
should have a thorough understanding of operant 
and respondent conditioning. Treating all behav-
ior as operant behavior, which has been referred 
to as an operant bigotry (Leaf & McEachin, 
2016), can lead to incorrect analysis of behavior, 
and, therefore, ineffective intervention. As such, 
having a thorough understanding of operant and 
respondent conditioning can help interventionists 
determine if a behavior is an operant or respon-
dent, and make changes to the intervention as 
necessary.

Similar to a strong analytic repertoire, it is 
possible that a strong conceptual foundation may 
also make interventionists less susceptible to fad 
or pseudo-scientific treatments. There is a prolif-
eration of fad and pseudo-scientific treatments 
within the ASD field, and it is likely that inter-
ventionists will contact their use or even be asked 
to implement one. If an interventionist does not 
have a strong conceptual foundation, they may 
not be able to identify the markers of such inter-
ventions (e.g., Green, 1996). Conversely, devel-
oping a strong conceptual foundation could 
increase the likelihood of the implementation of 
evidence-based procedures and insulate the inter-
ventionist from pseudoscientific and anti- 
scientific approaches.

 Learner Progress as a Reinforcer

One key characteristic of a highly skilled inter-
ventionist is that learner progress and outcomes 
function as reinforcers. It is likely that highly 
skilled interventionists do not get into the field 
for the sole purpose of obtaining a paycheck. 
Although it is unlikely that many would continue 
work in the absence of a paycheck, for highly 
skilled interventionists, a paycheck should not be 
the sole source of reinforcement. Rather, a potent 
reinforcing event for highly skilled intervention-
ists should be learner progress and outcomes. 
This progress can be large or small, and highly 
skilled interventionists notice these possibly 
nuanced changes and those changes often func-
tion as a reinforcer. A highly skilled intervention-
ist can be observed sharing learner progress with 
team members, displaying favorable affect when 
observing a learner display a skill for the first 
time, and seeking out ways to accelerate learner 
progress—all of which are indicative of learner 
progress functioning as a reinforcer.

There are numerous possible benefits for 
learner progress and outcomes to function as a 
reinforcer for interventionists. Most notably, the 
learner’s behavior is more likely to be a main 
source of control for the interventionist’s behav-
ior when learner progress functions as a rein-
forcer. It may also be the case that interventionist 
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turnover will be lower when learner progress 
functions as a reinforcer as interventionists are 
more likely to contact reinforcement more fre-
quently within the employment environment. 
Interventionists may be more receptive to train-
ing and suggested changes to programming and 
intervention when learner progress functions as a 
reinforcer as those changes may result in more 
learner progress and, as a result, more reinforce-
ment for the interventionist.

 Does Not Miss the Forest for the Trees

While individual goal targets are important, it is 
essential that an interventionist not fall into a trap 
in which decontextualized skills are the only 
focus of intervention, as opposed to understand-
ing the bigger picture of intervention goals. A 
common example can be observed in the early 
teaching of nonverbal imitation. Imitation is 
meant to be a generalized repertoire that leads to 
more efficient and effective navigation of the 
environment, not simply imitating a handful of 
specific movements (e.g., a learner touching their 
head when the interventionist does the same). 
Instead, a highly skilled interventionist demon-
strates an understanding of the small picture 
(e.g., touching your head) and big picture goals 
(e.g., a generalized imitative repertoire; Ala’i- 
Rosales et al., 2017). Ross (2016) illustrated this 
point well while discussing identifying if one is 
implementing effective ABA-based procedures 
when he said, “autism is not a disorder of not 
being able to touch your head.” In situations such 
as this, where an interventionist is hyper-focused 
on the specific target in absence of allowing flex-
ibility to advance a generalized imitative reper-
toire, the interventionist is not focusing on the 
underlying rationales for working on various 
skills, such as nonverbal imitation.

In another example, when describing the use 
of incidental teaching of socials skills, Ala’i- 
Rosales et al. (2017) stated, “the big picture is the 
development and maintenance of meaningful and 
fulfilling social relationships, the little picture is 
comprised of the momentary goals within a 
teaching interaction” (p. 181). The knowledge of 

big and little picture goals could be demonstrated 
within direct implementation and in the planning 
of a lesson. For example, the interventionist 
could be asked prior to a session what the big and 
little picture goals are for the client. The interven-
tionist could demonstrate knowledge of big and 
little picture goals within the session by making 
in-the-moment decisions to stray away from a 
current learning objective to capitalize on another 
learning opportunity that may support one of the 
big picture goals.

 Professional

It is imperative for an interventionist to be profes-
sional in all settings, with their clients, other pro-
fessionals, and parents. Although, this may seem 
like an easy repertoire to develop and display, 
clinical experience shows that it may be difficult 
to master. First, an interventionist must under-
stand and avoid any dual relationships and respect 
confidentiality of the client and their family (e.g., 
do not become Facebook friends with parents). 
More importantly, an interventionist must display 
what has been described as soft skills (e.g., 
Rohrer et al., 2021), perhaps more aptly described 
as displaying compassion (LeBlanc et al., 2020). 
These are skills which permit an interventionist 
to develop a therapeutic relationship with parents 
and other professionals, while maintaining pro-
fessional boundaries. These skills include, but are 
not limited to, displaying clinical sensitivity with 
a parent, teacher, or other professional; knowing 
what questions to ask, when to ask questions, and 
when not to ask questions; knowing how to 
respond to questions from a teacher, parent, or a 
professional; knowing how much information to 
provide, what information to provide, and what 
information not to provide. Also, highly skilled 
interventionists attempt to understand the fami-
ly’s journey without being evaluative and under-
stand that they cannot fully understand the 
family’s journey because they have not walked in 
their shoes. Ultimately, highly skilled interven-
tionists are approachable and warm, avoid being 
off-putting (e.g., using very technical jargon 
when parents do not have a thorough understand-
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ing of this jargon), and develop therapeutic 
 relationships with their clients and their clients’ 
caregivers.

 Training Considerations

Development and training related to many of the 
repertoires outlined here may seem daunting. 
Many of these repertoires may take considerable 
time and effort to thoroughly develop, as they are 
more likely to be contingency shaped as opposed 
to rule governed. Fortunately, there are several 
effective training methods that have been evalu-
ated within the literature as well as some exam-
ples of comprehensive training packages. 
Behavioral skills training (BST; Miltenberger, 
2008) is perhaps the most widely researched and 
used training method within behavior analysis. 
BST is a multi-component training package that 
involves instruction, modeling, rehearsal, and 
feedback (Miltenberger, 2008). BST has been 
demonstrated to be effective to teach a variety of 
skills including, but not limited to, problem solv-
ing skills (Villante et al., 2021), implementation 
of token economies (Kirkpatrick et  al., 2021), 
implementation of discrete trial teaching 
(Hillman et  al., 2021), implementation of func-
tional communication training (Clay et al., 2021), 
embedded teaching (Pisman & Luczynski, 2020), 
and culturally responsive behavior management 
procedures (Neely et  al., 2020). As such, BST 
may be a fruitful training method when the goal 
is to develop the repertoires described within this 
chapter.

The Teaching Interaction Procedure (TIP; 
Phillips, 1968) also represents an effective train-
ing method. The TIP involves several core com-
ponents: (1) identifying and labeling the targeted 
skill, (2) providing a meaningful rationale, (3) 
describing and demonstrating the target behavior, 
(4) role playing, and (5) providing feedback 
throughout the interaction (Cihon et  al., 2017). 
As evident from this description, the TIP and 
BST share many common features; however, two 
primary features of the TIP distinguish it from 
BST. First, the TIP includes the provision of 
rationales. Second, the TIP includes a demonstra-

tion of the correct and incorrect way to engage in 
the targeted skill. The TIP has been demonstrated 
to be effective to teach implementation of token 
economies in a group home (Harchik et  al., 
1992), the Cool versus Not Cool procedure 
(Ferguson et  al., 2020b), and the TIP (Green 
et al., 2020). While there has been considerably 
less research on the use of the TIP as a training 
method when compared to BST, the currently lit-
erature base is promising.

There have also been a few examples of com-
prehensive training packages within the litera-
ture. Weinkauf et al. (2011) provides perhaps the 
most relevant example with respect to the pur-
pose of this chapter. Specifically, Weinkauf et al. 
evaluated the effectiveness of a comprehensive 
training package that included assessment, 
instructions, verbal descriptions, rationales, mod-
eling, trainee practice, and feedback to evaluate 
and teach 125 interventionist skills. These skills 
were divided into ten domains (i.e., ethics, pro-
fessionalism, rapport with supervisor, rapport 
with co-workers, rapport with child, functional 
communication training, program material man-
agement, learn-to-learn program implementa-
tion, domain specific skill acquisition, and 
session management). Each domain included 
more detailed skills. The results indicated that the 
training was effective in that all trainees demon-
strated an increase in the correct implementation 
of the skills following training. Furthermore, the 
training was effective regardless of varying set-
tings, children, programs, and trainers and over 
120 skills reached the mastery criteria within a 
relatively short training time (i.e., 20–32.5 h).

 Conclusion

This chapter, in combination with other sources 
(e.g., Ellis & Glenn, 1995; Leaf et  al., 2016; 
Moore & Shook, 2001), is intended to outline 
some repertoires that should be considered while 
training individuals to provide ABA-based inter-
vention for autistics/individuals diagnosed with 
ASD. It is not meant to be a definitive or compre-
hensive list. There has been and will likely con-
tinue to be debate over exactly what essential 
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skills are required for an interventionist to be the 
most efficient and effective behavior change 
agent. This debate will likely continue until 
empirical research evaluating claims provide 
objective data on these essential, or nonessential, 
skills. One crucial step in developing this research 
might be identifying ways to measure each of 
these skills. Many of the skills discussed here 
involve complex interactions between the inter-
ventionist and another (e.g., supervisor, individ-
ual receiving intervention) which will make 
measurement difficult. However, quantifying 
these skills using objective measures will 
undoubtably be useful in identifying essential 
skill sets required for quality intervention. Our 
hope is that this chapter will assist in advancing 
our field’s areas of focus for interventionist train-
ing, the development of objective and measurable 
definitions, and inspiring much needed research 
within this area. In that vein, Table 10.1 provides 
a list of these repertoires as well as examples and 
nonexamples that may be helpful when develop-
ing measurement systems for practice and 
research.

In addition to the development of objective 
measures of these essential skills, researchers 
could develop descriptive analyses of interven-
tionists who would be considered highly skilled. 
These analyses could involve observing these 
interventionists for a certain period of time across 
a variety of contexts and clients and identifying 
and tracking their behavior and the behavior of 
the clients. This would be particularly helpful in 
evaluation of repertoires related to clinical judge-
ment as it may provide insight into the possible 
variables responsible for the interventionist 
changing their behavior throughout a teaching 
episode. These descriptive analyses could also be 
useful in identifying the skills that are commonly 
displayed by interventionists that would be con-
sidered highly skilled, which could inform the 
development of task lists and training priorities. 
While these descriptive analyses could be infor-
mative, caution should be exhibited in generaliz-
ing skills displayed by interventionists in isolated 
contexts to all interventionists and contexts.

Research efforts should also evaluate the 
effects of the presence and absence of repertoires 

deemed essential on skill acquisition and out-
comes. It is likely the case that the presence of 
the repertoires outlined within this chapter will 
lead to more rapid skill acquisition and, in turn, 
better outcomes. For instance, autism interven-
tionists who are highly skilled in the analysis of 
behavior may be quicker at identifying when an 
approach is not working and make a change as a 
result. They may also be more accurate in identi-
fying when a skill has been acquired and move on 
to target other necessary and important skills. 
Nevertheless, this is an empirical question that 
should be addressed with sound research. This 
research should make use of the benefits of single 
case research designs as well as large-scale ran-
domized control trials.

Relatedly, future research should evaluate the 
effects of the presence and absence of repertoires 
deemed essential on client and consumer accept-
ability ratings of interventions. Behaviorally 
based autism intervention, and behavior analysis 
more broadly, has not gone without criticism 
(e.g., Breland & Breland, 1961; Sandoval-Norton 
& Shkedy, 2019). While the variables leading to 
these criticisms are likely vast and multifaceted, 
it would still be fruitful to examine the role of 
interventionist skill on client and consumer 
acceptability ratings of interventions. It may be 
the case that interventionists who implement less 
effective interventions, but do so in a more com-
passionate manner, are rated as more acceptable 
than interventionists who implement more effec-
tive interventions but do so in a less compassion-
ate manner. This research would help identify 
what repertoires lead to more and less acceptabil-
ity ratings and inform training programs to ensure 
repertoires related to client and consumer accept-
ability are also prioritized. Additional variables 
such as client assent and agency, and reciprocity 
in the teaching interaction itself, should be 
explored for their impact on the instructional out-
comes and on the extent to which the intervention 
is seen as humane and compassionate.

Finally, future research could continue to 
examine the most effective and efficient training 
methods to develop these repertoires. While there 
has been extensive research on identifying effec-
tive and efficient training methods, much of this 
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Table 10.1 Examples and nonexamples of some repertoires of a highly skilled interventionist

Repertoire Example(s) Nonexample(s)
Understanding of 
Human 
Development and 
ASD

Knowledgeable of ASD and human 
development and the impact of ASD on 
development.

Not knowledgeable of ASD and human 
development and the impact of ASD on 
development.

Fun and engaging Displays favorable affect most the time. Displays neutral or unfavorable affect most 
of the time.

Receptive to 
feedback

Independently (i.e., without prompts) 
approaches supervisors for feedback on 
performance. Feedback results in an 
immediate change in behavior.

Feedback results in no change in behavior. 
Does not independently (i.e., without 
prompts) approach supervisors for feedback 
on performance.

Systematic Develops a plan prior to each session. 
References plan throughout session. Can 
answer in the moment questions about next 
steps according to plan.

Begins teaching skills without a prior plan. 
Unsure what to do if the learner displays 
the target response prior to teaching.

Adaptive/flexible Changes the plan when the learner is not 
performing successfully.

Continues to use the same plan even though 
the learner is not progressing.

Analytic Identifies that the learner may be responding 
correctly because the interventionist is 
looking at the correct stimulus during a 
receptive label task.

Continues to place the correct stimulus in 
an array on the right side.

Objective Collects and uses objective data to inform 
changes.

Does not collect or use objective data to 
inform changes. Collects data for 
accountability, but does not seem to use it 
for decision making.

Widely competent Can fluently use DTT and incidental teaching 
to improve a learner’s language.

Can only use DTT to teach expressive 
labels.

Conceptually sound Identifies that they are not successful at 
shaping the target vocalization because the 
reinforcement used was not differential.

Says things like, “shaping doesn’t work for 
this learner, DTT is the only thing that 
helps.”

Learner progress 
functions as a 
reinforcer

Displays favorable affect when a learner 
displays the targeted skill. Seeks out others to 
discuss learner progress.

Learner progress does not appear to 
maintain the interventionist’s behavior.

Doesn’t miss forest 
for the trees

Can state the rationale for teaching skills like 
observational learning and imitation.

Continues to work on the same motor 
imitation target for months without 
changing the target. Is unable to describe 
big picture for goals.

Professional Responds to other professionals, clients, and 
parents with compassion and empathy. Good 
ratings on rapport checklist, receives good 
parental reviews, connects easily and well 
with clients and families.

Responds to other professionals, clients, 
and parents with short responses, fails to 
connect with learners or families, is subject 
of consumer complaints, poor ratings on 
rapport checklist.

research is limited in scope (e.g., training one or 
a few skills in isolation; Leaf et al., 2019) with a 
few notable examples (e.g., Cheung et al., 2020; 
Weinkauf et al., 2011). Continued research will 
be necessary to develop and examine comprehen-
sive training methods that develop all the essen-
tial skills required by autism interventionists. 
Additionally, research is needed in examining 
methods to develop the more complex repertoires 
outlined within this chapter as they will likely 

require an extensive number of learning opportu-
nities and exemplars. Ultimately, interventionists 
are only as effective as our training methods are 
at developing the skills necessary to be effective. 
As such, the importance of continued research on 
effective training methods cannot be 
understated.

Ultimately, research related to effective train-
ing methods will always be necessary especially 
as we begin to examine the development of more 
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and more complex repertoires of highly skilled 
interventionists. We hope this chapter will be 
useful in the identification, objective description, 
and measurement of some important repertoires 
to consider when training autism interventionists, 
as well as inspire research examining correla-
tions between these repertoires and the outcomes 
and acceptability of behaviorally based autism 
intervention.
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 Introduction

Social skills pose difficulty for practitioners 
working with autistics/individuals with autism. 
Often, they are an area in which progress is dif-
ficult to achieve, outcomes are hard to define, and 
instructional methods never quite seem compre-
hensive or effective enough. In recent years, more 
discussion has also taken place about the nature 
of social skills instruction itself. In other words, 
should we be targeting these skills as much as we 
do? Is this a deficit-based framework? Should we 
be defining these goals differently? Indeed, a 
seismic shift in the understanding of these skills 
is underway.

In this chapter, we take a pragmatic approach. 
We focus on the best interests of the client. 
Specifically, we view social skills as appropriate 
targets when addressing them helps the individ-
ual achieve their self-determined goals, when 
quality of life improves as a result of instruction, 
and when assent is continually solicited for the 
instructional experience. It is imperative to view 
social skills through a lens of humane treatment 
and compassionate care, and to implement social 
skills instruction in a culturally responsive, indi-
vidualized manner that reflects the vision of and 
for the autistic/individual with autism.

We begin the chapter with a discussion of the 
conceptual underpinnings of social skills inter-
vention. This provides a framework for under-
standing social skills and for prioritizing their 
development. It also underscores that individual-
ization and social validity remain the heart of 
behavior analytic intervention. As we move into 
implementation, we focus on the processes of 
assessment and goal development. In this section, 
the importance of individualization is empha-
sized, especially as it relates to identifying out-
comes that matter.

We review the impact of age on the appropri-
ateness of goals, identifying central, pivotal 
issues in each age range. Special attention is 
given to the initial social connection experiences 
of infants and toddlers, particularly as it sets the 
foundation for social and emotional develop-
ment. The unique challenges of adults are also 
reviewed, with social skills focusing on increas-

ing outcomes for socialization, employment, and 
independent living.

Finally, we review interventions commonly 
used, including those with less robust data and those 
for which ample evidence exists. A wide variety of 
effective interventions are available, and can be 
used to build complex skills such as social compre-
hension and understanding hidden social rules. It is 
our hope that this chapter helps articulate an 
approach to social skills instruction that empowers 
clients, stakeholders, and professionals to identify 
relevant goals, to focus on meaningful outcomes, 
and to enhance quality of life.

 Conceptual Underpinnings

The diagnostic criteria for autism spectrum disor-
der are characterized by “deficits” in “social” 
communication and interaction as well as restric-
tive, repetitive repertoires of behavior. This com-
bination of symptoms when taken as a whole 
suggests a current relevant behavioral repertoire 
with limited social reinforcers, with the primary 
source of reinforcement coming from the physi-
cal environment. However, in consideration of 
the individual as a whole, a more appropriate 
question may be to ask, “What set of skills is 
missing for the individual to access additional 
reinforcers?” Humans, as well as other organ-
isms, have developed social repertoires to maxi-
mize their ability to establish contingencies to 
maintain social behaviors. But what are these 
“social” behaviors? How are they shaped? What 
potentiates a contingency in which one reinforcer 
has value over another?

While the specific etiology of autism spec-
trum disorder may not be elucidated, identifica-
tion of observable behaviors occurring or not 
occurring can be identified. Some further exam-
ples of such behaviors can also be found in the 
diagnostic criteria in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5; American 
Psychiatric Association, 2013) including
 1. Deficits in social-emotional reciprocity, rang-

ing, for example, from abnormal social 
approach and failure of normal back-and- 
forth conversation; to reduced sharing of 

M. J. Weiss et al.



211

interests, emotions, or affect; to failure to ini-
tiate or respond to social interactions.

 2. Deficits in nonverbal communicative behav-
iors used for social interaction, ranging, for 
example, from poorly integrated verbal and 
nonverbal communication; to abnormalities in 
eye contact and body language or deficits in 
understanding and use of gestures; to a total 
lack of facial expressions and nonverbal 
communication.

 3. Deficits in developing, maintaining, and 
understanding relationships, ranging, for 
example, from difficulties adjusting behavior 
to suit various social contexts; to difficulties 
in sharing imaginative play or in making 
friends; to absence of interest in peers.

However, these behaviors all suggest a range of 
normal to abnormal, some level of “shared” inter-
ests, attention to another’s behavior, responding 
to another individual in the form of “verbal” and 
“non-verbal” communication. A common theme 
throughout these core areas of deficit is the pres-
ence and interaction between both a speaker and 
listener.

What is a social skill? Inherent in the term 
“social” suggests an interaction between two 

organisms. Skinner (1957) initially defined ver-
bal behavior as the interaction between a speaker 
and listener in which the listener reinforces the 
behavior of the speaker. Examples of “social 
skills” include looking at, orienting toward others 
as natural shaping procedures are used from early 
on in life by a speaker, to specifically shape the 
behavior of the listener. He later modified this 
definition to include the listener being specifi-
cally shaped by the speaker. Therefore, a more 
apt behavioral description of a deficient reper-
toire in individuals with autism is a limited reper-
toire of verbal behavior.

A range of component behaviors are required 
to attend to social stimuli: psychomotor behav-
ior (e.g., joint attention, social referencing, eye 
gaze, and turning head toward a stimulus), inter-
action with social stimuli, simple cognitive 
behaviors (i.e., associations, discriminations, 
verbal behavior), and application of rules to 
social stimuli in complex cognitive behaviors 
(i.e., concepts, principles, strategies; see 
Fig.  11.1). Motor behaviors must not only be 
present in the repertoire, but must be consis-
tently and fluently demonstrated by the individ-
ual prior to more complex skills being added 

Fig. 11.1 Types of 
learning (Tiemann & 
Markle, 1990)
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into a social skills program. Once the prerequi-
site psychomotor behaviors are present, more 
complex sequences of simple cognitive (i.e., 
associations, discriminations, sequences, verbal 
repertoires) and ultimately complex cognitive 
(i.e., concepts, principles, and strategies) learn-
ing can be acquired (Tiemann & Markle, 1990). 
Underlying all learning processes is “emotional 
learning” (Tiemann & Markle, 1990, p.  1). 
Emotional learning represents a combination of 
responses, overt or covert, that occur during the 
learning process. “We cannot see into inner feel-
ings so we must watch for actions we can 
observe. And even then we can only assume, or 
infer, that an observable response is an indicator 
of a particular emotion” (Tiemann & Markle, 
1990, p. 2). Therefore, it is incumbent upon the 
instructor to analyze contingencies related to 
approach or avoidance of the instructional pro-
gram. In Fig. 11.1, “Emotional” is underscored 
throughout the entire learning taxonomy as any 
type of learning may occasion emotional 
learning.

An additional component to elucidating social 
behavior is an individual/social contingency 
analysis. Weingarten and Mechner (1966) make 
the distinction between an independent and a 
dependent contingency, the latter of which 
describes an arrangement of variables in a social 
context. An independent contingency is the 
arrangement of variables by the experimenter 
with a single participant. A dependent  contingency 
includes the components of an independent con-
tingency as well as the interaction between two 
participants. This interaction is conceptualized as 
the dependency of one organism upon another to 
reach a critical consequence (i.e., the conse-
quence that leads to reinforcement). For example, 
controlling relations in an independent contin-
gency include variables such as stimuli and 
schedules of reinforcement that are arranged to 
produce the presence or absence of a response. 
Dependent contingencies are dependent on the 
interaction between two individuals, in which 
one individual “alters the stimulus conditions” of 
another either in competition or cooperation 
(Weingarten & Mechner, 1966, p. 454).

Holth et al. (2009) evaluated the operant pro-
cess of conditioned social reinforcers though 
pairing and operant discrimination (SD) proce-
dures for joint attention. A previously neutral 
stimulus was either established as an SD for a 
response that produced a positive reinforcer or 
paired with a positive reinforcer in a 1-s delay 
classical conditioning procedure. Results indi-
cated an SD procedure in which responses were 
contingent produced more responses than simply 
pairing. Pelaez et  al. (2012) also used operant 
discrimination procedures to establish mothers’ 
facial expressions as discriminative stimuli to 
signal positive reinforcement or aversive 
stimulation.

“We need separate but interlocking accounts 
of the behaviors of both speaker and listener if 
our explanation of verbal behavior is to be 
complete. In explaining the behavior of the 
speaker, we assume a listener who will rein-
force his behavior in certain ways. In account-
ing for the behavior of the listener we assume a 
speaker whose behavior bears certain relation 
to environmental conditions” (Skinner, 1957, 
p. 34). It is this interaction between the speaker 
and listener in which the autistic learner as 
speaker specifically reinforces the listener in 
relation to their current environment. Within 
the context of social stimuli, the reinforcement 
may be in the form of negative reinforcement if 
contingencies are not arranged to include posi-
tive social interactions. But where do we start 
teaching?

As stated in the DSM-5 some characteristics 
of autism are “abnormalities in eye contact and 
body language or deficits in understanding and 
use of gestures; to a total lack of facial expres-
sions and nonverbal communication” (American 
Psychiatric Association, 2013, p. 50). Replacing 
“abnormalities” with repertoires to be  constructed 
(Goldiamond, 1974) represents not only a more 
accurate description of behavior but also consid-
ers the individual as a whole person with abili-
ties, instead of a collection of symptoms. 
Identification of the current relevant repertoires 
to build an educational program focuses on the 
individual learner’s strengths.
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 Assessment and Goal Development

Assessment is a critical component of evaluating 
an individual’s current level of social behavior, 
identifying social skill strengths, and identifying 
social skill deficits. Several assessments and cur-
ricula have been developed in order to help prac-
titioners and researchers in the field of ABA and 
autism treatment measure, track progress, and 
select social skills goals. Social skills assess-
ments currently available include norm- 
referenced assessments (i.e., assessments that 
compare skills for autistic individuals to typically 
developing individuals) and environmentally 
based assessments (i.e., assessments that identify 
inconsistencies between skills necessary in cer-
tain social situations and the current behavior of 
the individual; Freeman & Cronin, 2017). 
Additionally, several social skills curricula have 
been developed and created that outline scope 
and sequence of social skills that may be benefi-
cial to teach learners with ASD and may also 
include assessment components to help practitio-
ners identify skills to teach.

 Common Norm-Referenced Social 
Skills Assessments

The Social Responsiveness Scale (SRS-2; 
Costantino & Gruber, 2012) is an objective social 
skills assessment comprised of 65 questions and 
can be used for individuals ages 2.5 years through 
adulthood. The SRS-2 uses a 4-point Likert scale 
to measure social skills and autism severity align-
ing with the DSM-5 (American Psychiatric 
Association, 2013). The SRS-2 measures social 
behavior across five domains: (a) social aware-
ness, (b) social cognition, (c) social communica-
tion, (d) social motivation, and (e) restricted 
interests and repetitive behavior.

The Social Skills Improvement System (SSiS; 
Gresham & Elliott, 2008) is a norm-referenced 
assessment that can be used to assess social behav-
ior for individuals ages 3–18 years. The SSiS is 
unique in that it can be filled out by a teacher, 
parent/caregiver, or the autistic individual them-
selves. The SSiS uses a 4-point Likert scale for the 

responder to score each item based on the fre-
quency in which the social skill is used. The SSiS 
breaks down the skills measured in the assessment 
into seven social skill subdomains (i.e., communi-
cation, cooperation, assertion, responsibility, 
empathy, engagement, self- control). Additionally, 
the SSiS allows the responder to rate how impor-
tant each item on the assessment is for the learner 
to engage in in order to help guide intervention 
planning. For example, if an autistic individual is 
filling out the SSiS, they would be able to rate each 
skill on the assessment as critical, important, or 
unimportant for them to engage in.

The Vineland-3 (Sparrow et  al., 2016) is 
another norm-referenced assessment that can be 
useful to assess social behavior for autistic chil-
dren. The Vineland-3 measures overall adaptive 
behavior through three subscales: (a) communi-
cation, (b) daily living skills, and (c) socialization 
(Sparrow et al., 2016). Subdomains of communi-
cation and socialization can be particularly help-
ful to measure social-communication strengths 
and deficits for autistic individuals. Additionally, 
this assessment can be used for ages 0–90 so it 
can be used as an ongoing tool to assess social 
behavior across the lifespan.

 Environmentally Based Social Skills 
Assessments

The Treatment and Research for Autism Spectrum 
Disorders (TRIAD) developed the TRIAD Social 
Skills Assessment (TSSA) as a tool to help guide 
practitioners evaluate social profiles for children 
with ASD (Stone et al., 2010). The TSSA is for 
children ages 6–12 and assesses the knowledge 
and skills of children across three skill areas (i.e., 
cognitive, behavioral, and affective). Additionally, 
information from parent report, teacher report, 
observation, and direct child interaction are com-
bined to complete the social skills assessment 
(Stone et al., 2010).

The Verbal Behavior Milestones Assessment 
and Placement Program (VB-MAPP) is another 
environmentally based assessment that can be 
useful to identify social skills strengths and defi-
cits (Sundberg, 2008). The VB-MAPP uses B. F. 
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Skinner’s analysis of verbal behavior (Skinner, 
1957) to provide an assessment that encompasses 
important learning, language skills, play skills, 
and social skills for children with ASD.

The Assessment of Basic Language and 
Learning Skills-Revised (ABBLS-R) is another 
assessment based on Skinner’s analysis of verbal 
behavior that can be beneficial to identify social 
skills to target (Partington, 2006). The ABBLS-R 
is comprised of 25 skill domains including lan-
guage and social interaction skills that are 
arranged from simpler to more complex skills 
(Partington, 2006).

Additional social skills curriculums and assess-
ments that may be helpful for practitioners to 
assess individual learner’s social behavior are the 
Pretend Play and Language Assessment and 
Curriculum (PPLAC; Champlin & Schissler, 
2017), Skillstreaming (McGinnis, 2012), the 
Program for the Education and Enrichment of 
Relational Skills (PEERS®; Laugeson, 2013), 
Crafting Connections (Taubman et al., 2011), and 
Socially Savvy (Almeida & Ellis, 2014). 
Depending on the age and skill set of the child one 
or more of these assessments and curriculums is 
likely to be beneficial to help assess social behav-
ior. It is important to remember that just one 
assessment is unlikely to cover all the social skills 
a child may need to be successful in their environ-
ment and social validity, client preference, and 
observation of the child in their environment 
should all be taken into account in addition to the 
information gathered from assessment tools.

 Selecting Goals

Goals for intervention should be based on maxi-
mizing reinforcement and minimizing punish-
ment for the client in both the short term and the 
long term. Within that overarching purpose, par-
ticular reasons for selecting goals may include 
that they are prerequisites for other useful skills, 
will increase access to valuable environments, 
will increase the likelihood others will interact 
with them positively, are behavioral cusps (a new 
behavior that allows for access to new reinforc-
ers), or are pivotal behaviors (ones that produce 
changes in other behaviors without further train-

ing; Cooper et al., 2019). When there are many 
goals that could be targeted, they can be priori-
tized based on the following nine criteria: (a) not 
teaching it could be dangerous (i.e., self- 
preservation), (b). it’s a skill they’ll use fre-
quently, (c). the skill deficit is long-standing, (d) 
learning it will result in higher rates of reinforce-
ment for the individual, (e) the skill is critical for 
future goals, (f) it will result in more positive 
interactions with others, (g) it will produce rein-
forcement for others in the client’s life, (h). suc-
cess is likely, and (i) the costs of selecting this 
goal have been considered (Cooper et al., 2019).

Choosing goals in the domain of social skills 
requires particularly thoughtful consideration. 
The individual’s preferences and the social com-
munity in which the individual will interact need 
careful attention when beginning social skill 
instruction. The neurodiversity movement has 
made it clear that many autistic adults not only do 
not consider many social goals such as eye con-
tact valid, and instead consider them harmful. 
Teaching social skills can be seen as a way to 
force the autistic person to conform instead of a 
way to help them meet their own goals (Leadbitter 
et  al., 2021). In light of this, it’s critical to pay 
particular attention to the client’s participation in 
goal selection and assent to social skill 
instruction.

Schwartz and Baer (1991) identified a contin-
uum of relevant stakeholders in a behavioral 
intervention: the direct consumer or client, indi-
rect consumers such as parents or teachers, mem-
bers of the immediate community (i.e., people 
who interact with the client on a regular basis), 
and members of the extended community (i.e., 
people in the same community who aren’t likely 
to interact with the client regularly). These stake-
holders can be placed in concentric circles (like a 
target) with the direct consumer in the center. 
Behavior analysts must act in the best interest of 
that direct consumer at all times, promote their 
self-determination, and involve them in goal 
selection to the extent possible (Behavior Analyst 
Certification Board, 2020). Participation in goal 
selection may take various forms depending on 
the age and skills of the client, but should not be 
ignored. For a very young child or an individual 
with extremely limited communication, the clini-
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cian and guardians may choose goals that involve 
the individual’s demonstrated strengths and inter-
ests and quickly modify goals if they don’t dem-
onstrate assent to instruction (see the following 
paragraph for discussion of assent). As the indi-
vidual ages and has more communication skills, 
they can be increasingly involved in identifying 
goals that are important to them, from choosing 
games to learn to play with peers, to identifying 
people they’d like to be friends with, to identify-
ing other important outcomes (such as getting a 
job) that involve mastery of social skills.

 Assent

Assent is the agreement to participate by some-
one who is not able to give legal consent, such as 
a young child. Assent is sometimes measured by 
response to a question (“Would you like to join 
the social skills group today?”) or by measure-
ment of assent behaviors (e.g., active participa-
tion, smiling) and assent-withdrawal behaviors 
(e.g., crying, leaving the area). A more thorough 
approach to assent is the use of a concurrent 
chains procedure in which the individual makes a 
choice between multiple conditions. In a concur-
rent chains procedure, each of several conditions 
(such as different instructional targets, teaching 
procedures or a teaching condition and a break 
condition) is correlated with a stimulus such as a 
colored square or button. The client selects one 
stimulus and participates in that condition for a 
short period of time before having another oppor-
tunity to select a stimulus. Through this proce-
dure, you not only assure the client is making an 
“informed decision” (“informed” because they 
gain experience with each of the choices) and 
allow them to choose between teaching proce-
dures, but you gather data over time on their pref-
erence. See Morris et  al. (2021) and Hanley 
(2010) for more details.

Also critical in choosing social goals is identi-
fying and assessing the community in which the 
social skills will be used. There are whole books 
in which “social skills” are mostly related to 
social interactions with adults, such as “asking 
permission” and “accepting no.” While adults are 

a part of an individual’s social community, and 
are likely to be vocal in identifying potential 
goals, a client’s peer group or potential peer 
group (typically similar age peers contacted dur-
ing everyday life such as at school, the commu-
nity, or work) must be considered. The types of 
social behaviors that are reinforced in a group of 
preschoolers are very different from the types of 
social behaviors that are reinforced in a group of 
middle school boys. In neither group, however, is 
starting an interaction by saying, “Hi. My name 
is Joe. It’s nice to meet you.” or “May I please 
play with you?” a social skill that is likely to be 
very successful. To avoid mistakes like these, 
identify the people with whom the client will be 
using the social skills and assess the types of 
interactions that are common (imaginative play? 
Active play? Chatting? Sending text messages?) 
and what kind of behaviors are reinforced 
(Physical interactions like high fives? Active lis-
tening and discussion of feelings? Gossip? 
Slang?) before selecting social skills to teach.

 Age-Related Priorities

 Infants and Toddlers

While the average age of diagnosis is 5 years old 
(or 3.5 years for children diagnosed under the age 
of 10  years; van’t Hof et  al., 2021), there are 
many signs of autism that appear earlier than 
18  months (Tanner & Dounavi, 2021). Motor 
delays and delays in eye tracking are evident at 
6–7 months. Delays in joint attention, orienting 
to name, performance on a head tilt test can all be 
seen before 12  months. Limited smiling, fewer 
gestures, less coordinated communication, 
increased stereotypy, and less social initiation 
can all be seen before 18 months of age. In the 
future, diagnosis could potentially occur at 
younger ages, leading to an earlier start for social 
skill interventions for infants and toddlers.

Generally, research on providing intervention 
in infants and toddlers (pre-diagnosis) is in its 
early stages but is promising. There are limited 
randomized controlled trials, with only three con-
ducted with children up to 18 months of age, with 
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significant risks of bias in two of the three 
(Bradshaw et al., 2015). However, there is a fair 
number of single case designs showing that 
behavioral interventions can improve early social 
skills in young children. A review of the literature 
identified four important skills developed in 
infants that are essential for development of fur-
ther social skills: vocalizations, eye gaze, joint 
attention, and social referencing (Neimy et  al., 
2017).

Vocalization or babbling is a building block 
for future communication, and its absence may 
predict a later diagnosis of autism. One promis-
ing intervention used to increase vocalizations is 
contingent imitation, or immediately repeating 
any sounds the infant makes. Pelaez et al. (2018) 
studied three infants, ages 3, 8, and 14  months 
and compared 2-min sessions in which the exper-
imenter either imitated the infant’s vocalizations 
or made sounds unrelated to the child’s babbling. 
All three infants babbled more in the contingent 
imitation condition—approximately twice as 
much as the control condition.

Eye gaze is a foundational social skill; when 
development of eye gaze does not emerge as 
expected, it often leads to early diagnosis of 
autism (Neimy et al., 2017). Eye gaze is founda-
tional in the sense that learning other social skills 
all require attending to social stimuli—other peo-
ple. For example, a baby can’t learn about facial 
cues without looking at people’s faces. 
Specifically, eye gaze is a prerequisite for the fol-
lowing two skills, joint attention, and social ref-
erencing (Pelaez & Monlux, 2018). An 
intervention that has been demonstrated to be 
effective for increasing eye gaze in infants is 
called the synchronized reinforcement proce-
dure. In this procedure, an adult waits until the 
infant looks toward their face. Then the adult 
reinforces the eye gaze with smiling, cooing, and/
or touching the infant continuously as long as the 
infant maintains the eye gaze (e.g., Peláez- 
Nogueras et al., 1996).

Joint attention, which Neimy et  al. (2017) 
defined as, “one’s ability to use eye contact and 
gestures to both initiate and respond to bids of 
sharing objects with other individuals socially” 
(p. 13–14) is another early social skill that devel-

ops during infancy. While deficits in joint atten-
tion are observed in infants as early as 12 months 
of age (Franchini et al., 2019), there is relatively 
little research on joint attention interventions for 
infants. A number of studies with preschool-aged 
children could be extended to a younger age 
group. Holth et  al. (2009) note that while it is 
possible to teach behaviors that look like joint 
attention (pointing to an item as a request, for 
example), the core deficit seems to be that social 
interactions don’t function as conditioned rein-
forcers, and because of that, attempts to teach 
joint attention behaviors often don’t maintain 
under natural conditions. Holth and colleagues 
studied two different procedures to condition 
social interactions as reinforcers. The first condi-
tion was a traditional stimulus-stimulus pairing 
procedure (in which an originally neutral stimu-
lus was followed immediately by presentation of 
an unconditioned reinforcer). The second condi-
tion was an operant discrimination procedure in 
which the neutral stimulus was the cue that if the 
child engages in a particular behavior, reinforce-
ment would follow. They found that the operant 
discrimination procedure was more effective in 
conditioning new stimuli as reinforcers, with five 
out of seven children showing clear differences 
between the two conditions. When this procedure 
was incorporated into an instructional program to 
teach joint attention skills, Isaksen and Holth 
et  al. (2009) found that children with autism 
made meaningful gains in joint attention skills 
that were maintained for a month after treatment 
across a variety of settings.

Social referencing occurs when a child, upon 
encountering a novel stimulus, looks to a care-
giver and responds to the novel stimulus accord-
ing to the caregiver’s expression. Pelaez et  al. 
(2012) demonstrate the effectiveness of discrimi-
nation training, for teaching social referencing to 
4- to 5-month-old infants. A novel item would be 
presented, and if the infant reached for it, one of 
two consequences would follow. If the mother 
had a joyful expression on her face, reaching for 
the item resulted in pleasant music and lights. If 
the mother had a scared expression on her face, 
however, reaching for the item resulted in a blue 
light and an unpleasant (but safe) sound like that 
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of a blender. All infants quickly learned social 
referencing; that is, to reach for items when their 
mother looks happy, but not when she looks 
scared.

The home is the most common setting for 
early intensive behavioral intervention. In-home 
behavioral intervention is often provided inten-
sively (e.g., 20 h/week or more) provided in a 1:1 
manner by a behavior technician overseen by a 
Board Certified Behavior Analyst (BCBA). There 
are many benefits to a home-based program. For 
young infants and toddlers, the home is the natu-
ral environment in which social interactions take 
place. Thus, intervention within the home setting 
is more likely to be effective and efficient. 
Similarly, for a young child, parents and siblings 
are the primary people with whom social interac-
tions will take place, and by providing the instruc-
tion in the home, it may be easier to incorporate 
them directly into the social skills instruction and 
teach them how to facilitate successful social 
interactions themselves. Finally, the home may 
be an ideal environment in which to begin instruc-
tion to the extent it can provide a quiet environ-
ment with limited distractions.

 Preschool Age

Early intensive behavioral intervention often 
begins during the preschool years, following a 
diagnosis of autism. While social skills are 
included in some common curricula for early 
intervention (e.g., Leaf & McEachin, 1999; 
Sundberg, 2008), research suggests there is still a 
need for increased social skill intervention during 
the preschool years. Matson et al. (2007) noted 
that in research, social skill instruction often 
started with school-aged children (ages 6–9), 
despite the fact that such skills are typically 
developed at an earlier age.

Several factors may contribute to the later 
introduction of social skills. First, many early 
intervention programs are run in the home. While 
this is a natural environment for young learners 
and provides many benefits, one of the draw-
backs to in-home programs is a lack of peers—
critical for successful social skill instruction. In 

addition, most early intervention programs are 
run in a 1:1 staffing model. A 1:1 model is con-
sidered standard in EIBI and is often required by 
insurance funding sources. Additional challenges 
that limit social skills instruction in the preschool 
years include that other skills may be seen as pre-
requisites for social skills and that practitioners 
might not have adequate training in teaching 
early social skills. In addition, important social 
skills that should be taught during the preschool 
years include observational learning (DeQuinzio 
et al., 2018; Jahr et al., 2000; Townley-Cochran 
et al., 2015), initiating and responding to peers, 
play skills (Barton, 2010), and conditioning peer 
interactions as reinforcers (Holth et al., 2009).

Some quintessential social skills that emerge 
in infanthood and toddlerhood may need to be 
targeted during the preschool years if they are 
still not evident. Joint attention (Isaksen & Holth, 
2009; Monlux et al., 2019) and social referencing 
(Monlux et  al., 2019; Weisberg & Jones, 2019) 
are related to core deficits of autism, and because 
behavioral intervention may not have been pro-
vided previously, both targets should be consid-
ered a priority during the preschool years (see the 
previous section). Observational learning, 
defined as “the observation of others coming in 
contact with consequences and the subsequent 
acquisition of new responses or conditioning of 
reinforcers as a result of these observations” 
(Townley-Cochran et al., 2015, p. 263), is partic-
ularly important in social skills, as many social 
skills and norms are learned by observing others, 
and it may be impractical or unrealistic to directly 
teach all social skills a person will need through-
out their life. For example, a child joining a game 
that doesn’t have set rules, such as in an imagi-
nary play context, may be more successful if they 
first observe and then engage in the same types of 
interactions as the other children. Some guide-
lines for teaching observational learning include 
teaching children to attend to peers for sustained 
periods of time, to engage in generalized imita-
tion of peers actions, and to discriminate between 
presence and absence of reinforcement of peers’ 
behaviors (Taylor & DeQuinzio, 2012). Direct 
instruction of observational learning of social 
skills might involve opportunities to watch one 
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peer engaging in a social interaction and a second 
peer reinforcing it (e.g., “Oh, cool!”) or ignoring 
it. The student then could be prompted to imitate 
the interaction if it was reinforced and not if it 
was ignored.

 School Age

When children start attending school the differ-
ences between the learner with ASD and their 
typical peers may become more noticeable. The 
school environment presents behavioral rules that 
the student with ASD may have difficulty follow-
ing and unclear social rules that they have not yet 
learned. Several key areas of focus help to 
increase the success of the learner and ease their 
adaptation to the school environment.

Communication deficits complicate compre-
hension of the social context. A young child may 
not understand what others are communicating, 
may be nonvocal, or may not have developed an 
effective method to communicate. Additionally, a 
learner may be capable of vocal language but be 
disinterested in his or her peers, have had nega-
tive experiences with peers, or may not know 
how to respond to his or her peers. Initiations for 
social interaction may be absent, unsuccessful, 
unclear, or inappropriate. For instance, instead of 
saying, “Hi” or joining in on play, a learner may 
push a peer or fail to respond when a peer asks 
him or her to join them, move out of the way, or 
let them have a turn. Alternatively, a learner with 
ASD may fail to respond to a peer during an 
introduction. This lack of responding and initiat-
ing may negatively impact any future social inter-
actions with peers, as peers may feel rejected or 
surmise that the child with ASD is uninterested in 
social contact. Teachers can work to support the 
individual with autism in connecting with peers 
in preferred ways and in preferred activities, and 
can help peers to understand the preferences of 
the learners with autism and to persist in their 
efforts.

Sometimes learners will engage in behaviors 
that make a peer uncomfortable or confused 
including standing too close, not facing them 
while they are speaking to the peer, speaking too 

loudly or too softly, abruptly walking away from 
an interaction, or seeming disinterested in them 
(Kennedy & Adolphs, 2014; Myles, 2003). These 
are behaviors that have been reinforced by the 
broader social community, and which the learner 
may not be aware of. In an ideal world, there 
would also be more expansive definitions of what 
are acceptable ways to interact, and there would 
be an understanding that there are differences in 
what people prefer in terms of social experience 
and in how people express interests or pursue 
interaction. Many improvements are being made 
in the world’s understanding of autistic experi-
ence, and more tolerance will likely be prevalent 
in schools in the coming years (Watkins et  al., 
2015, 2019). However, at present, most children 
with autism will be expected to understand the 
more generically applied classroom social 
expectations.

It is also possible that the learner with ASD 
has difficulty understanding complex language or 
unfamiliar references (Myles, 2003; Baker, 
2008). This could lead to confusion on the part of 
both peers and students with ASD and negatively 
impact future social interactions. For instance, a 
learner with ASD may hear students talking 
about games that they no longer play such as 
Minecraft. The learner with ASD may hone in on 
the word Minecraft and get excited because peers 
are talking about the game he loves. He 
approaches and starts talking about all of the 
items that he has mined, not realizing that the 
other students mentioned Minecraft as a game 
they no longer play, and the students move away 
from him. Here, our learner picked up on familiar 
wording and joined a social situation, but his 
interaction was unsuccessful because he didn’t 
understand the context in which the peers were 
talking. Instruction can assist the learner by 
increasing familiarity with common topics and 
references, and can assist them in successfully 
joining activities and conversations.

Another area of responding that must be 
addressed in communication is fluency (Kubina 
Jr & Yurich, 2009; Weiss et al., 2010). A learner 
with ASD may know how to and want to initiate 
or respond to a peer, but take too long to do so. 
When people don’t respond quickly enough, the 
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communication partner may interpret this as a 
lack of interest or be disinclined to try again, as 
their effort was not met with success. Social skills 
interventions may target response latency, dura-
tion of responding, or rate of responding by hav-
ing a learner watch videos of themselves or others 
responding too slowly, talking too long, speaking 
too slowly, or too quickly to peers during social 
interactions. By tracking his or her behavior, the 
learner can come to understand how their behav-
ior impacts the person they are trying to interact 
with. They can practice shortening the time 
between their response and a question or com-
ment posed to them, or speaking for shorter peri-
ods, or slowing down or quickening her language 
to improve the social interaction.

Another area that is often specific to learners 
with ASD is difficulty in taking the perspective of 
another person (Howlin et al., 1999; Ozonoff & 
Miller, 1995; Peters & Thompson, 2018). This 
may be demonstrated as not being able to “read 
the room” and engage in behavior that is unlikely 
to result in reinforcement by not matching what 
their peers are doing and saying. For instance, a 
group of peers may be talking about a specific 
video game and a learner with ASD may join the 
conversation and persist in talking about a gene-
alogy website, not noticing that he has: (a) inter-
rupted the conversation, (b) is talking about a 
topic that he has not introduced properly, and (c) 
is talking about a different topic than the rest of 
the peers. The student with ASD’s interests may 
be incompatible with their peers and they may 
not notice that or understand why no one is inter-
ested in what they are talking about. To have a 
successful social interaction, one must be able to 
understand how the other person feels or what 
they are interested in talking or learning about 
(Baker, 2003). They have to know how to main-
tain that social engagement for a successful social 
interaction to occur (Baker, 2003; Myles, 2003). 
The learner’s inability to see the situation from 
that of their peers is detrimental because they 
cannot understand how the peer feels and they 
cannot keep the interaction going. Teaching 
perspective- taking skills is of great benefit to the 
learner with ASD. It helps the learner problem 
solve through a variety of social situations by 

viewing how others may feel or act and deter-
mine why a social interaction was successful or 
unsuccessful. Instruction in this area may help 
the learner to understand how his behavior is 
received by others and what he needs to do to 
have successful interactions.

Autistics may have restricted and repetitive 
patterns of interest (American Psychiatric 
Association, 2013; Cunningham & Schreibman, 
2008) and may engage in a variety of challenging 
behaviors (e.g., aggression, self-injury) that neg-
atively impact social interactions with their peers 
(American Psychiatric Association, 2013; 
Fitzpatrick et al., 2016). These may include ste-
reotypic interests and behaviors that may make 
others uncomfortable such as smelling people’s 
hair, making physical movements with their bod-
ies or objects, and engaging in repeated vocal 
behavior. Students with ASD may engage in 
challenging behavior related to being unable to 
self-regulate and this can impair their ability to 
successfully inhibit behavior that is embarrassing 
or frightening to their peers or dangerous such as 
screaming when angry, hitting themselves or oth-
ers, or throwing materials in the classroom 
(Dominick et  al., 2007; Matson et  al., 2008). 
Social withdrawal may also be seen, and may not 
be conducive to a successful social interaction. 
Peers may not have the patience for this type of 
behavior, may misconstrue this behavior as lack 
of interest, or worse yet, judge the learner with 
ASD as odd and not want to interact with them. 
Intervention should be multifaceted and should 
include the training of teachers and peers, the 
creation of an inclusive and welcoming environ-
ment for all, and the provision of interventions to 
help the child with ASD develop skills to best 
navigate the challenges of the environment that 
are most formidable for them.

In school settings, individual and group 
instructional sessions are typically structured and 
individualized goals are implemented. The objec-
tive in the 1:1 session is to teach a new skill and 
to practice so that the learner can successfully use 
that skill later with peers in social situations. 
Individual sessions allow for the introduction of a 
concept, practice in a context with maximal con-
trol, and the ability to work through difficulties in 
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a more private setting. Small group sessions 
involving approximately two to six students can 
assist with skill acquisition, can provide practice 
opportunities, and can build fluency in a skill area 
(Baker, 2003; Palmen et  al., 2008). Skills can 
also be addressed in small groups in the student’s 
typical learning or social environment by orga-
nizing, facilitating, and practicing social interac-
tions. The students in small groups vary. For 
instance, there may be a small group of three stu-
dents with autism who are all working on self- 
regulation skills while playing games. 
Alternatively, the small group may consist of stu-
dents with autism and neurotypical peers. In this 
case, the exposure to typical peers may also pro-
vide some modeling of appropriate skills (see 
section “Peer-Mediated”).

Teachers may find it useful to target a specific 
skill or set of social skills within the classroom 
environment to address the needs of one or sev-
eral students in a classroom (Baker, 2003; Kamps 
et  al., 1992, 1994; Weiss & Harris, 2001). For 
instance, the teacher may instruct the class in 
how to pay someone a compliment or how to join 
play or conversation. There may be students in 
the class who are fluent in the targeted social skill 
and serve as models to others. The skill would be 
monitored by the teacher, who would provide 
feedback and reinforcement for engaging in the 
target behavior. An incentive system may be 
implemented to motivate students to engage in 
the social skill, which would likely increase the 
frequency of the skill and exposure to the stu-
dents who need to develop and demonstrate the 
skill. Implementing a class-wide intervention is 
especially helpful to encourage frequent practice, 
generalization, and maintenance of skills in the 
student’s natural environment (Bellini et  al., 
2007; Gresham et al., 2001).

For students with ASD to benefit from social 
skills training in schools, the interventions must 
be individualized, evidence-based, frequently 
provided, and flexible. Commercially available 
programs and assessments are available (e.g., 
Laugeson & Frankel, 2010; McGinnis, 2012; 
Taubman et al., 2011) to ensure individualization 
and evidence-based intervention. Teaching ses-
sions should be implemented consistently, 

throughout the school year. Instruction should be 
adequate to address individual needs; the fre-
quency and duration of sessions should be tai-
lored to each learner. Ideally, social skills 
interventions should be implemented in the 
learner’s natural environment to gain the most 
benefit (Bellini et al., 2007), so finding ways to 
embed it into classroom routines is 
recommended.

The school environment provides opportuni-
ties for structured and naturalistic learning for 
children to develop and practice social skills with 
their peers (Lang et al., 2011; Licciardello et al., 
2008; Thomas & Bambera, 2020). Social skills 
can be targeted in a wide variety of settings 
within the school and during both structured and 
less-structured lessons and activities. With the 
various settings and instructional contexts avail-
able, teachers and other professionals have the 
ability to focus on the individual, specific needs 
of each student.

 Adolescents and Adults

The World Health Organization divided Quality 
of Life (QoL) into six key domains physical, psy-
chological, level of independence, social, envi-
ronment, and beliefs; all of which are deemed 
necessary to address an “individuals’ perceptions 
of their position in life in the context of the cul-
ture and value systems in which they live and in 
relation to their goals, expectations, standards, 
and concerns” (World Health Organization, 2012, 
p. 11). Parenti et al. (2019) suggest that practitio-
ners should promote QoL as a priority by ensur-
ing integration in the learning environment, goal 
development, assessment of program, and refer-
encing QoL as critical to all stakeholders. Social 
success is a key component of QoL as it is embed-
ded as its own domain and linked to each of the 
other domains. Despite how significant social 
success relates to QoL, there exists an insuffi-
cient quantity of literature on social skill devel-
opment for autistic adults. Spain and Blainey’s 
(2015) systematic review set out to investigate 
the efficacy of autistic social skill groups. A total 
of five studies met their criteria for their review. 
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By way of comparison, there have been quadru-
ple the number of studies for vocational skills 
interventions within a 5  year span (Seaman & 
Cannella-Malone, 2016). The reason for such 
paucity in the literature could be due to a number 
of factors. For starters, most social skills inter-
ventions are geared toward autistic participants 
who are of school age and not adults (Barnhill, 
2007; Shattuck et al., 2020). By the time an autis-
tic student reaches high school, social communi-
cation is often undervalued as a critical skill to 
teach (Kucharczyk et  al., 2015; Wong et  al., 
2015) with a greater focus on teaching skills 
related to transition from school to adulthood 
(Gerhardt & Lainer, 2011; Hendricks & Wehman, 
2009; Schall et al., 2012; Wehman et al., 2014). 
After high school there is more attention given to 
pre employment, workplace performance, and 
job retention (Chen et al., 2015; Gerhardt et al., 
2014; Hagner et al., 2014; Lancioni & O’Reilly, 
2001; Lattimore et al., 2002; Lerman et al., 2017; 
Parsons et al., 2016; Seaman & Cannella-Malone, 
2016; Sherron Targett & Wehman, 2009) and 
interventions that promote greater independence, 
safety, and daily living skills in residential set-
tings (Cavalari & Romanczyk, 2012; Gianotti 
et al., 2020; Markowitz, 2015; Smith & Sherron 
Targett, 2009; United States Department of 
Health and Human Services, 2018; Veazey et al., 
2016). The reality is social communication skills 
cannot simply cease to be a priority once an 
autistic student enters high school; rather it must 
be cultivated and expanded upon in order for that 
student to have any chance of succeeding in their 
subsequent settings whether they enter an educa-
tional institution, the workforce or residential 
environment.

Social skills are essential for developing rela-
tionships and being a member of a community. 
The unfortunate reality is that without proper 
support or continued social skills training, many 
autistic adults have very few friends relative to 
the allistic (i.e., nonautistic) population (Aguirre 
et al., 2015). Hofvander et al. (2009) found that 
compromised social skills resulted in unemploy-
ment, being bullied, and poor relationship history 
as well as higher instances of depression, sub-
stance abuse, and anxiety. Lugnegård et al. (2011) 

study reported that 70% of autistic adults met the 
criteria for having experienced at least one epi-
sode of major depression, while an estimated 
50% have an anxiety disorder. By the time an 
autistic individual reaches adulthood, the cumu-
lative effects of these comorbid conditions that 
are linked with social deficits and a potential his-
tory of being a target for bullying contribute to 
lack of desire to be social or disbelief that rein-
forcement is available in social situations. As a 
result, many autistic adults may opt to be with-
drawn socially due to a history of punishment in 
social situations, low self-esteem, and anxiety 
(Mazurek, 2014). In many cases, a life of isola-
tion and loneliness as an accepted reality, which 
limits willingness to pursue social skills interven-
tions coupled with extremely low supply.

As mentioned earlier, unemployment across 
the autistic population is in large part due to social 
skill deficits, an insufficient number of organiza-
tions supporting a neurodiverse workforce, and 
poor vocational skills training (Shattuck et  al., 
2020). Lerman et  al. (2017) looked to improve 
autistic employee social skills by: targeting con-
firming statements, manding for assistance to 
complete a task and to access a missing item, 
appropriately responding to corrective feedback, 
and informing a designated person when the task 
was completed. These are all targets that will pro-
mote behavior that would be deemed essential in 
order to promote workplace efficiency and inde-
pendence. Without these skills, the autistic 
employee risks being prompt dependent (e.g., 
waiting for a colleague to come when help is 
needed or to transition to the next task) which is 
known to be a limitation for continued employ-
ment and generalization of job responsibilities 
(Hendricks, 2010; Lancioni & O’Reilly, 2001). A 
successful work environment, from the perspec-
tive of any employee, is more than greetings and 
accessing assistance when needed. It is paramount 
that in addition to these skills, other skills related 
to appropriate workplace social communication 
are addressed. Hillier et  al. (2007, 2011) devel-
oped the Aspirations program which focuses on 
social and vocational targets as an attempt to pre-
pare autistic individuals for the workforce. Within 
the program, there is a focus on social communi-
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cation, relationships, and participation in social 
events. They found that there was a reduction in 
anxiety (State-Trait Anxiety Inventory; Spielberger 
et  al., 1983) and depression (Beck Depression 
Inventory; Beck et al., 1996) by improving under-
standing of social interactions through sharing 
personal experiences and listening to those of oth-
ers; by practicing receiving and giving advice, and 
by navigating social challenges through group dis-
cussions and role-playing (Hillier et  al., 2011). 
These strategies may provide ways in which social 
skills can be promoted in workplace settings too. 
Many autistic employees have been known to have 
strong mathematical, technological, and visual 
performance skills; be meticulous, highly moti-
vated, outcome-oriented, skilled doing tedious 
work tasks, following guidelines and policies as 
written, honest, punctual; and have a strong com-
mitment to the organization and colleagues. Social 
communication can be a challenge, but it should 
not be a barrier to entering the workforce. Another 
key to success, that cannot be overstated, is the 
responsibility for workplaces to engage in behav-
iors that reinforce an organizational culture that 
demonstrates patience and respect.

Other strategies that are known to be effective 
for autistic adults both in the workforce and out-
side the workforce are the use of several ABA 
strategies. Any intervention begins with a 
thoughtful individual needs assessment. It is crit-
ical that the social skills being taught are socially 
significant to the adult being taught and their 
opinion should be sourced throughout the inter-
vention to ensure that the targets are of value as 
well as the presentation of the content is satisfac-
tory. Another effective strategy is to develop and 
carry written reminders that support successful 
interactions in the workplace. This can be effec-
tive in limiting the number of times one says, 
“good morning” (e.g., you could have a checklist 
and after providing your initial greeting of the 
day, the individual checks off the name and 
knows not to wish them “good morning again”), 
a reminder to keep one’s mouth closed when 
chewing, speaking with an appropriate volume or 
standing at an appropriate distance when con-

versing, accepting feedback, or limiting the 
amount of personal information that is shared by 
having a list of topics that are off limit (Smith & 
Sherron Targett, 2009). Additional known effec-
tive strategies that can lead to markedly improved 
social skill outcomes are: video modeling, role 
playing, practice in the natural environment, and 
social skills training. A reviewed adult social 
skills program is the UCLA Program for the 
Education and Enrichment of Relational Skills 
(PEERS). It is a structured social communication 
program which targets conversation skills, friend-
ships, humor, managing teasing and bullying, 
peer rejection, self-advocacy skills, managing 
conflict, as well as teaching dating skills 
(Gantman et al., 2011; McVey et al., 2016).

In addition to social skills to improve out-
comes in work and navigating the social world; 
Autistic adults have a right to have the same rela-
tionship outcomes as the allistic population 
which include sexual intercourse, intimacy, and 
marriage. In many cases this will require special-
ized sexuality instruction that will include an 
ability to report sexual abuse, engage in appropri-
ate sexual behavior, sexual health and hygiene 
training, as well as understanding relationships, 
intimacy, and understanding one’s sexual well- 
being (Travers & Schaefer Whitby, 2015). Sexual 
expression is aligned with self-determination and 
must be allowed to flourish, if desired. It is essen-
tial that practitioners who have had significant 
training and developed competence in teaching 
sexuality/sexual behavior and sexual health be 
recruited to teach autistic adults these skills and 
avoid potential harm that can inadvertently occur 
if attempted by untrained health care workers. 
There exists many useful curricula and resources 
to guide trained practitioners in scaffolding this 
content by targeting private vs. public, puberty, 
relationships, consent, sexual anatomy, dating, 
sexual orientation and sexual identity, sexual 
comfort and awareness, and safety (Davis et al., 
2016; Grove et al., 2018; Henault, 2006; Lafferty 
et  al., 2012; Organization for Autism Research, 
2018; Sala et  al., 2019; Stein & Dillenburger, 
2017; Taylor & Davis, 2007).

M. J. Weiss et al.



223

 Teaching Social Skills in a Group 
Setting

Social skills can also be effectively taught in group 
settings such as behaviorally based social skills 
groups (Leaf et  al., 2017a). Social skills groups 
can be particularly helpful to target and teach 
social behavior since other children are present in 
the group. This increases opportunities to target 
initiating, responding, conversation skills, play 
skills, and other social behavior. There have been 
numerous studies that have evaluated the effective-
ness of behaviorally based social skills groups and 
they have been found to be an effective and effi-
cient setting to teach social behavior (Reichow & 
Volkmar, 2010; White et al., 2007).

 Locations & Sessions

Social skills groups can be successfully con-
ducted in private clinic settings (e.g., Leaf et al., 
2017b), school settings (e.g., Williams, 1989), 
community settings (e.g., Webb et al., 2004), or 
university classrooms or clinics (e.g., Barnhill 
et al., 2002; Laugeson et al., 2009). When con-
ducting a social skills group, it is recommended 
that the group meet at least once a week, although 
more sessions per week is recommended (Leaf 
et al., 2017a). Social skills group sessions do not 
need to be long in duration since it is easier to 
target many social behaviors in a short amount of 
time due to the group setting. Typically groups 
last anywhere from 1–3 h with 2 h being the rec-
ommended duration (Leaf et al., 2017a).

 Variables to Consider

There are several important factors to consider 
when targeting social skills in a group setting. 
The first is the composition of the group and the 
prerequisite skills of the learners in the groups 
(Leaf et al., 2020). Prerequisite skills often nec-
essary for children to be successful in learning 

social skills in group settings are having low rates 
of challenging behavior and high rates of 
learning- how-to-learn behaviors (Leaf et  al., 
2020). Some learning-how-to-learn behaviors 
that may be necessary prerequisites include 
attending, learning from feedback, imitation, 
observational learning, and being able to sit inde-
pendently (Leaf et al., 2020). The composition of 
the group should also be considered in terms of 
the ages of the group members, complimentary 
social skill strengths and deficits, similar com-
munication skill levels, and the common priority 
skills for the group (Leaf et al., 2020). Other vari-
ables to consider in a group setting are the teacher 
to student ratio, the size of the group, and the 
interventions used within the group. Student to 
teacher ratio and the size of the group will likely 
vary based on the participants in the group and 
the level of support required for the learners to be 
successful in the group. Lower to student-teacher 
ratios are likely to be needed if the learners 
require more prompting, shadowing, or 1:1 pull 
out to practice certain social behaviors. The ratio 
of students to teacher can increase as learners are 
successful in the group and less individualized 
support is required (Leaf et  al., 2020). As the 
group grows, this also aligns closer to classroom 
settings and classroom instruction which can be a 
great opportunity to generalize and target skills 
also commonly used in school settings. Finally, 
the interventions used in the group setting should 
be considered. Interventions used in group set-
tings should be based on the principles of applied 
behavior analysis and be evidence based (Leaf 
et al., 2017a). Some common procedures used in 
group settings include discrete trial teaching 
(e.g., Taubman et  al., 2001), video modeling 
(e.g., Wang & Koyama, 2014), incidental teach-
ing (e.g., Hart & Risley, 1975), script fading (e.g., 
Pollard et  al., 2012), behavioral skills training 
(e.g., Miltenberger et  al., 2009), the teaching 
interaction procedure (e.g., Leaf et  al., 2015b), 
social discrimination programs (e.g., Leaf et al., 
2016), and peer-mediated interventions (e.g., 
Odom et al., 1985).
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 Interventions for Teaching Social 
Skills

Due to the importance of social behavior and the 
deficits in social-communication commonly 
found in children with ASD, behavior analytic 
interventions have been created to teach and 
strengthen social behavior in order for children to 
navigate and access social reinforcers in their 
environment. Children and adolescents diag-
nosed with ASD often express a desire for more 
frequent social interactions but may lack the nec-
essary skills to initiate and engage in social inter-
actions (Bauminger & Kasari, 2000). It is critical 
that evidence-based strategies are used to teach 
these important social behaviors. The field of 
autism intervention is often confronted with 
pseudoscientific and antiscience interventions 
that claim to be effective to teach skills or even 
“cure” autism but children do not learn from 
these interventions and caregivers often end up 
wasting time, money, and emotions on these 
unproven interventions (Green, 1996). ABA 
interventions that are evidence-based are those 
that incorporate the best scientific evidence, rel-
evant clinical experience of the interventionist, 
and patient values and preferences (Smith, 2013). 
Outlined below are common nonevidence-based 
interventions that are often used to teach social 
skills as well as procedures that would be consid-
ered evidence-based practices and can be used to 
teach social skills effectively and efficiently.

 Common Nonevidence-Based 
Interventions

 Social Stories
Social Stories™ are an intervention first described 
by Gray and Garand in 1993 as an intervention 
than can be used to teach and increase social 
behavior for autistic individuals. Gray and 
Garand (1993) recommended the use of Social 
Stories™ to teach social behavior to individuals 
with ASD since other traditional methods may be 
confusing. According to Gray and Garand (1993) 
Social Stories™ improve social behavior by 
teaching individuals to answer questions about 

who, when, where, why, and what with respect to 
the target social behavior. This comprehension 
along with the reading the Social Story™ leads to 
improvement in social behavior in the natural 
environment. Guidelines and recommendations 
were provided regarding the best way to imple-
ment Social Stories™ including: (a) using Social 
Stories™ with higher cognitive abilities (Gray & 
Garand, 1993), (b) stories should be written from 
the students perspective, (c) stories should be 
individualized, (d) stories should be written to 
the student’s individual comprehension level, (e) 
consist of specific sentence types, (f) stories 
should be read aloud to the learner while the 
learner is seated next to the reader, and (g) the 
story should be read at least once a day (Gray & 
Garand, 1993). This article describing Social 
Stories™ and claiming their effectiveness 
included no empirical data and was just a descrip-
tion of the process to implement Social Stories™ 
(Leaf & Ferguson, 2017).

Since then, Social Stories™ have been the 
subject of many experimental studies to target a 
variety of behaviors for autistic learners and they 
are commonly espoused as an effective interven-
tion for children with ASD. But what does the 
research say about their effectiveness? Reynhout 
and Carter (2006) analyzed 16 studies that used 
Social Stories™ to teach skills to learners with 
ASD. The authors found highly variable effect 
sizes, highly variable methodology (with 
researchers often not following a protocol) and 
concluded that the data indicated the procedure 
was ineffective. Styles (2011) analyzed 51 Social 
Story™ studies and found methodological limi-
tations throughout and recommended further 
investigation prior to recommending Social 
Stories™ as an evidence-based practice. 
Reynhout and Carter (2011) did a follow-up 
review on Social Stories™ and found variability 
in results and only a small clinical effect on 
behavior across 62 articles. Leaf et  al. (2015a) 
conduced a review of the research on Social 
Stories™ and found that 92.7% of the studies 
analyzed were unable to offer a convincing dem-
onstration of the effectiveness of Social Stories™. 
More recently, Milne et al. (2020) conducted an 
updated review on the literature on Social 
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Stories™ and again concluded that the research 
was not convincing as to their effectiveness and 
any time a study has compared Social Stories™ 
to another behavior analytic intervention, the 
other intervention was found to be more effective 
and efficient.

Overall, the meta-analyses and reviews on the 
Social Story™ research has found the methodol-
ogy to be flawed, has found little demonstration 
of effectiveness across studies, and often Social 
Stories™ need to be combined with additional 
behavior analytic procedures in order to be effec-
tive (Leaf & Ferguson, 2017). With other 
evidence- based social skill interventions avail-
able for learners with ASD, Social Stories™ 
should not be the go-to intervention to teach 
social behavior to autistic children.

 Social Thinking
Social Thinking® is an intervention that is based 
on central coherence theory, executive dysfunc-
tion, and theory of mind to teach individuals 
with ASD to behave and “think” socially 
(Winner, 2007). Social Thinking® is a curricu-
lum now commonly seen in school districts to 
teach children with ASD social skills, but it is 
important to examine the evidence behind this 
approach. There have only been three studies 
published on Social Thinking® (i.e., Crooke 
et  al., 2008; Koning et  al., 2013; Lee et  al., 
2016). Proponents of Social Thinking® will 
often cite other research, but these are usually 
unpublished dissertations and theses or com-
mentary papers on Social Thinking® (Leaf et al., 
2018). When analyzing the available peer-
reviewed research on Social Thinking® research-
ers have concluded that there is not enough data 
to assert that Social Thinking® is effective (Leaf 
et  al., 2016, 2018). Not only has Social 
Thinking® not been found to be effective based 
on the available evidence, but it has also been 
noted as a pseudoscience intervention (Leaf 
et  al., 2016, 2018) and has been listed as an 
unestablished intervention by the National 
Autism Center (2015). With the current avail-
able evidence, Social Thinking™ is not an 
evidence- based practice and should not be used 
to teach social behavior to children with ASD.

 Common Evidence-Based 
Interventions

 Behavioral Skills Training and Teaching 
Interaction Procedure
Behavioral skills training (BST) and the Teaching 
Interaction Procedure (TIP) are two interventions 
that have been found to be effective to teach social 
skills to children with ASD. BST and TIP are simi-
lar procedures that incorporate instructions, mod-
eling, and role-play with a couple distinctions 
between the two procedures (Leaf et al., 2015b). 
BST includes four components: instruction, mod-
eling, rehearsal/role-play, and feedback 
(Miltenberger et al., 2009, 2017). Whereas the TIP 
includes labeling and identifying the target skill, 
providing a meaningful rationale, giving a descrip-
tion of the skill, outlining the task analysis of the 
skill, providing a correct and incorrect demonstra-
tion of the target skill, having the learner role-play/
practice the skill, and providing feedback through-
out (Cihon et al., 2017). Both procedures have a 
long history of effectiveness for teaching social 
skills to learners with ASD. The TIP has been used 
to teach children with ASD social skills such as 
greetings (e.g., Leaf et al., 2009), making on-topic 
statements (e.g., Leaf et  al., 2009), expressing 
empathy (e.g., Leaf et al., 2010), showing appre-
ciation (e.g., Leaf et  al., 2010), conversational 
basics (e.g., Dotson et al., 2010), game-play (e.g., 
Oppenheim-Leaf et al., 2012), winning graciously 
(e.g., Kassardjian et al., 2013), turn—taking (e.g., 
Ferguson et  al., 2013), and many other social 
skills. BST has been used to effectively teach chil-
dren with ASD social skills such as nonvocal and 
vocal communication skills (e.g., Nuernberger 
et  al., 2013), conversation skills (e.g., Kornacki 
et al., 2013), perspective taking (e.g., Radley et al., 
2014), problem solving skills (e.g., Radley et al., 
2014), and many others. Additionally, both BST 
and the TIP have been used in group settings, one-
to-one settings, home, clinic, and school settings 
successfully (Cihon et  al., 2017; Miltenberger 
et al., 2017).

 Video Modeling
Video modeling or video-based instruction is an 
evidence-based behavior analytic procedure that 
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involves creating a video of a person modeling 
the exact way to engage in a target behavior and 
then showing the learner the video of the model 
(Ayres et al., 2017; LeBlanc et al., 2003). Video 
modeling is often combined with other behavior 
analytic strategies such as reinforcement, 
rehearsal, and feedback (LeBlanc et  al., 2003). 
The video itself allows practitioners to accentu-
ate and highlight key steps to a social skill, and 
the child is able to watch the video as many times 
as they would like. Video modeling has been used 
to successfully teach social skills to learners with 
ASD including initiating conversations (e.g., 
Nikopoulos & Keenan, 2004), giving compli-
ments (e.g., Macpherson et al., 2014), play skills 
(e.g., MacDonald et al., 2005), perspective taking 
skills (e.g., LeBlanc et al., 2003), and many more. 
Some variables to consider when implementing 
video modeling include learner prerequisite 
attending and imitation skills, how the video will 
be created, what perspective will be used, if nar-
ration will be used, who the instructional agent 
will be, and if other behavior analytic compo-
nents will be incorporated along with video mod-
eling (Ayres et al., 2017).

 Visual Learning Strategies
Visual learning procedures that have been used to 
successfully teach autistic children social behav-
ior include photographic activity schedules, 
social scripts, and script fading (Higbee & 
Sellers, 2017). Photographic activity schedules is 
a technique that includes visual/pictorial cues 
that are paired with prompt fading procedures to 
help children with ASD learn and complete pro-
gressively longer and more complex skills 
(Higbee & Sellers, 2017). Social scripts and 
script fading procedures are visual or auditory 
scripts/cues that are used to prompt the learner to 
engage in the targeted skill. Those social scripts/
cues are then faded until the learner is engaging 
in the targeted skill independently (Higbee & 
Sellers, 2017). Photographic activity schedules 
have been used to successfully teach play skills 
on the playground (e.g., Machalicek et al., 2009), 
leisure activities (e.g., MacDuff et al., 1993), and 
other vocational and adaptive skills (Higbee & 

Sellers, 2017). Social scripts and script fading 
procedures have been used to teach social skills 
such as vocal responses, social interactions, com-
ments, question asking, empathetic statements, 
manding for social attention, and many others 
(Higbee & Sellers, 2017). Social scripts and 
script fading are considered to be an empirically 
supported treatment (Akers et al., 2016) for learn-
ers with ASD and an evidence-based practice 
(Wong et  al., 2015). Resources and books are 
available (e.g., McClannahan & Krantz, 2005) to 
help practitioners develop and implement script 
fading interventions to teach social skills in effec-
tive and efficient ways to children with ASD and 
more research continues to be conducted on their 
effectiveness.

 Peer-Mediated
Peer-mediated interventions aim to increase 
social communication behaviors for learners with 
ASD through the manipulation of contingencies 
to promote social interactions through the use of 
peer instruction to promote the interactions 
(Kamps et  al., 2017). Peer-mediated interven-
tions are considered to be an evidence-based 
practice (National Autism Center, 2015) and have 
decades of research supporting their effective-
ness to teach social skills to autistic children. 
Peer-mediated interventions typically include 
four to five peers that model appropriate and 
good social-communication skills, are well liked 
by other peers, and have positive social 
 interactions with the child with ASD (Sperry 
et  al., 2010). The group of peers are then pro-
vided training in how to support their classmate/
peer with ASD. Training often is provided on 
how to provide assistance and how to keep inter-
actions going through the use of direct instruc-
tion, practice, and feedback (Sperry et al., 2010). 
Then structured teaching sessions with the peers 
and child with ASD are conducted in structured 
and naturalistic classroom settings (Sperry et al., 
2010). These peer-mediated strategies have been 
effective in promoting social interactions, 
responses, imitations, joint attention, social com-
munication skills, and more for children with 
ASD (Kamps et  al., 2017; Laushey & Heflin, 
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2000; Mathews et al., 2018). Additionally, since 
peer-mediated strategies often occur in naturalis-
tic classroom settings, school-aged children with 
ASD are able to learn and acquire social skills in 
the setting in which they typically spend the 
majority of their day (i.e., school classroom).

Peer-mediated interventions expose the 
learner with ASD to instruction and modeling 
from a peer and are valuable in several ways. One 
method uses the peer as a model, so that the 
learner is exposed to the behavior, language, and 
rules that are expected and reinforced in a peer 
social interaction. For a student with ASD who is 
ready to practice the skills that he has learned, a 
peer group provides this opportunity. Additionally, 
peers can be trained to implement strategies to 
encourage and improve social interactions with 
learners with ASD (DiSalvo & Oswald, 2002; 
Kasari et  al., 2012; Krebs et  al., 2010; Mason 
et al., 2014; Owen-DeSchryver et al., 2008). This 
can be addressed based on individual learner 
needs such as teaching the peer how to respond to 
repetitive questions and redirecting the learner 
with ASD to move to the next step in a conversa-
tion. A learner who can benefit from peer- 
mediated intervention is ready to work on the 
fluency and generalization of social skills. This 
type of instruction helps to support generaliza-
tion and maintenance of skills by practicing skills 
in the natural environment with peers. Such prac-
tice opportunities also facilitate friendships and 
offer additional opportunities for social 
interaction.

 Conclusion

Social skills instruction is a common focus of 
ABA intervention. ABA has been, and continues 
to be, an excellent resource for building skills in 
social navigation, especially because of the foun-
dational values on compassionate care and the 
use of evidence-based interventions. In recent 
years, ABA interventionists have approached 
social skills instruction more judiciously, recog-
nizing the importance of respecting client and 
stakeholder priorities and selecting skills that 
enhance valued outcomes.

Assessment and goal selection are vital. For 
different ages, there are pivotal and central skills 
that may be appropriate to address, and that lead 
to enhanced relationships and other outcomes. 
For very young children, building skills in joint 
attention and social referencing can lay the foun-
dation for learning through observation. For 
school-aged children, a variety of contexts can be 
used to build skills in increasingly natural and 
diverse contexts, preparing the learner for the 
myriad of interactions they will encounter in 
adulthood. For adolescents and adults, the lens 
must be widened to examine skills needed to 
achieve self-determined outcomes, especially in 
social connection and employment.

A wide variety of evidence-based procedures 
exist to build skills in these areas. Many effective 
procedures also work for many other skills, and 
include the use of visual strategies, behavior 
skills training, and video modelling. Incorporating 
peers in interventions is commonly done, and has 
been shown to have associated benefits for foster-
ing social connections.

We began the chapter referencing a seismic 
shift in the landscape of social skills intervention, 
and we will end on that note as well. Indeed, as 
we build bridges with the autistic community, it 
is essential that we listen to the feedback and per-
spective from these individuals, and that we 
endeavor to refine our methods, measures, and 
outcomes accordingly.
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 What Are Stereotypies and Rituals?

The presence of restricted or repetitive interests, 
activities, and behaviors represents a core behav-
ioral symptom leading to a diagnosis of an autism 
spectrum disorder (ASD) based upon the diag-
nostic and statistical manual of mental disorders 
(DSM-5) and international classification of dis-
eases (ICD-10). The term “repetitive behavior” 
commonly includes simple motor movements 
(e.g., hand flapping, body rocking, facial postur-
ing), repetitive vocalizations (e.g., repeating 
sounds or phrases emitted by another person or 
object), ritualistic behaviors (e.g., shutting all the 

doors in a house, lining up objects), and a general 
insistence on sameness (e.g., signs of distress 
associated with deviations from typical sched-
ules). The simple presence of repetitive behaviors 
is not unique to individuals with autism; such 
behaviors are commonly present in individuals 
with intellectual disabilities, schizophrenia, 
obsessive compulsive disorder, Tourette’s disor-
der, and even among young, typically developing 
children. The frequency and severity of repetitive 
behaviors tend to be greater and more debilitating 
among individuals diagnosed with autism (Smith 
& Van Houten, 1996; McDougle et  al., 1995; 
Lewis & Kim, 2009).

Repetitive behaviors may emerge even among 
very young children with autism, the most com-
mon of which are motor and vocal stereotypies. 
Richler et al. (2007) found that the repetitive use 
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of objects, unusual sensory interests, complex 
mannerisms, and hand/finger mannerisms was 
reported in more than 50% of children with 
autism as early as age 2. Further, these authors 
reported that unusual preoccupations and abnor-
mal/idiosyncratic responses to sensory stimuli 
were reported in over 33% of children with 
autism at age 2. Both prevalence estimates were 
significantly different than matched populations 
of children of typical development or those diag-
nosed with other developmental disabilities. In 
addition, parents of children with autism rated 
the occurrence of these repetitive behaviors to be 
of greater severity in terms of their disruption of 
everyday functioning than did parents of matched 
non-ASD peers.

In describing the phenomenology of stereo-
typy in 224 children with autism, Campbell et al. 
(1990) reported that 25% engaged in some form 
of object stereotypy, 16% engaged in hand flap-
ping, 15% engaged in body rocking, 12% 
engaged in head tilting, 28% engaged in a stereo-
typy related to another lower extremity, and 18% 
engaged in a stereotypy related to another upper 
extremity. In addition, it has been reported that 
repetitive self-injurious behavior (SIB) occurs 
between 6% and 50% of individuals with autism 
(Akram et  al., 2017; Baghdadli et  al., 2003; 
Bartak & Rutter, 1976; Schroeder et  al., 1978; 
Soke et al., 2016).

The simple occurrence of stereotypy and other 
repetitive behaviors alone is not necessarily prob-
lematic, and therefore may not warrant any form 
of treatment or intervention.1 However, stereo-
typy and other repetitive behavior may become 
problematic when these behaviors limit the extent 
to which individuals successfully interact with 
their environment. Specifically, the occurrence of 
stereotypy during instruction may limit acquisi-
tion of academic and social skills (Dunlap et al., 
1983; Epstein et  al., 1974; Koegel & Covert, 
1972; Koegel et  al., 1974; Lovaas et  al., 1971; 
Morrison & Rosales-Ruiz, 1997; Risley, 1968). 
That is, when children engage in stereotypy, they 
may do so to an extent that competes with their 
interacting with other individuals and participat-

1 Self-injurious behavior being a notable exception.

ing in learning activities. Stereotypies and other 
repetitive behaviors would warrant intervention 
in such cases with a goal to limit these behaviors 
to non-disruptive times, but not to eliminate these 
behaviors entirely.

Given the social and learning challenges 
engendered by an over-occurrence of stereoty-
pies, a thorough understanding of the conditions 
responsible for the development of stereotypy 
and the development of treatments to address ste-
reotypy have remained important areas of 
research for applied scientists, and in particular, 
for behavior analysts. This chapter will serve to 
highlight research that has contributed to our 
understanding of stereotypies and the develop-
ment of appropriate treatment approaches.

 Why Do Children with Autism 
Engage in Stereotypies and Rituals?

Although physiology certainly plays a contribu-
tory role in the development of stereotypy, 
behavior- analytic research has focused consider-
ably more attention on the environmental influ-
ences that result in stereotypy’s development and 
maintenance. Early investigations with institu-
tionalized populations found the occurrence of 
stereotypy to be inversely related to the presence 
of other materials and the amount of social inter-
action in their environment (Berkson & Mason, 
1963, 1965; Davenport & Berkson, 1963) indi-
cating that environmental influences did play an 
important role. However, it wasn’t until after the 
development of the functional analysis model of 
behavioral assessment (Hanley et al., 2003; Iwata 
et al., 1994a, b, c) that the role of environmental 
consequences in the maintenance of stereotypy 
and other repetitive problem behaviors could be 
understood.

Unlike methods of observing correlations 
between environmental events and repetitive 
problem behavior, functional analysis methodol-
ogy involves systematically introducing and 
removing specified antecedent and consequent 
events surrounding problem behavior. Through a 
series of test and control conditions, these assess-
ments demonstrate functional relations between 
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specific variables and the occurrence and non- 
occurrence of problem behavior (see Beavers 
et al., 2013 and Hanley et al., 2003 for thorough 
reviews of these procedures). This methodology 
was effective at identifying and isolating the spe-
cific reinforcers that maintain problem behavior, 
whether they be social (i.e., consequences deliv-
ered by another person such as attention, access 
to leisure items or food, or escape from non- 
preferred environments) or non-social (i.e., con-
sequences that are produced directly by the 
behavior such as visual, auditory, tactile, or ves-
tibular stimulation, pain attenuation, or sensory 
attenuation; Vollmer, 1994).

Rapp and Vollmer (2005) reviewed the out-
comes of published functional analyses of stereo-
typic behaviors and reported that stereotypy was 
maintained by non-social sources of reinforce-
ment in more than 90% of published analyses. 
That is, behaviors such as hand mouthing, hand 
flapping, and body rocking are rarely maintained 
by the delivery of attention, tangible items, or 
escape from non-preferred events, but rather by 
the direct sensory consequences of the behavior. 
This contrasts with other forms of problem 
behavior such as self-injury and aggression, 
which more commonly are sensitive to social 
reinforcers (Iwata et al., 1994c).

Although the vast majority of cases of stereo-
typy are maintained by automatic sources of rein-
forcement, there have been a few reported 
instances in which stereotypy has been main-
tained by social reinforcers as well, so this pos-
sibility should not be discounted (Goh et  al., 
1995; Kennedy et  al., 2000). These cases high-
light the importance of conducting functional 
analyses prior to developing treatments for ste-
reotypic behaviors as opposed to making an a 
priori assumption that the behaviors are main-
tained by sensory consequences. Treatments 
based upon an assumption of automatic rein-
forcement are likely to be ineffective in the sub-
set of cases maintained by social reinforcers 
(Iwata et  al., 1994b). If social reinforcers are 
found to maintain stereotypy, we recommend 
implementing interventions that eliminate the 
social consequence following stereotypy and 
deliver that consequence either on a fixed-time 
schedule or following some more desirable com-

municative response (Carr et  al., 2000; Tiger 
et  al., 2008). For the remainder of this chapter, 
we will focus on the development of function- 
based interventions for stereotypy maintained by 
automatic sources of reinforcement.

Querim et al. (2013) offered a modified ver-
sion of a functional analysis to determine if 
problem behavior was maintained by social or 
non-social reinforcers rapidly. Specifically, 
they conducted a behavioral test for non-social 
reinforcers during sequential 5-minute ses-
sions in which a target behavior was permitted 
to occur but did not result in any social conse-
quences. Problem behavior decreasing, or 
ceasing, under these conditions would indicate 
the impact of social reinforcers (i.e., problem 
behavior extinguishes when social reinforcers 
are withheld). However, problem behavior per-
sisting under these conditions would implicate 
automatic reinforcement. When compared to 
the results of a full functional analysis, the out-
comes of this brief assessment corresponded in 
28 of 30 cases (similar results were reported in 
a replication by Bell & Fahmie, 2018). Thus, 
this brief assessment may be an ideal starting 
point for individuals exhibiting stereotypy to 
rule in or rule out the role of social conse-
quences rapidly.

Identifying that stereotypies are maintained 
by non-social reinforcers is typically an initial, 
but not a final step in the functional assessment 
process. Identifying maintenance by automatic 
reinforcement is derived by negating sources of 
social positive and negative reinforcement but 
does little to identify what those automatic posi-
tive and negative reinforcers for stereotypies may 
be. This further identification of specific reinforc-
ers will require additional systematic evaluation 
and testing of informal hypotheses. For example, 
Goh et  al. (1995) identified that self-injurious 
hand mouthing maintained in the absence of 
social contingencies and hypothesized that these 
behaviors likely were reinforced either by stimu-
lation to the hands or to the mouth. These hypoth-
eses were then tested by providing participants 
with manipulable leisure items. Their predictions 
were that participants who brought items to their 
mouth were most likely sensitive to oral rein-
forcement whereas participants who manipulated 
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items with their hands were most likely sensitive 
to hand stimulation.

Piazza et al. (1996) provided another example 
of attempting to isolate specific sources of rein-
forcement with an individual who engaged in 
pica with cigarette butts in the absence of any 
social contingencies. They tested which aspects 
of the cigarette butts provided reinforcement by 
conducting a preference assessment in which 
they presented individual components of the cig-
arette butt (paper, small amounts of tobacco) as 
well as an herbal alternative to tobacco. This indi-
vidual near exclusively consumed tobacco, iden-
tifying this component as the essential element 
needed for automatic reinforcement.

The specification of sources of automatic rein-
forcement should allow greater precision in 
selecting effective behavioral intervention mod-
els. Specifically, the function-based model of 
intervention involves disrupting the operant rein-
forcement contingency thought to maintain prob-
lem behavior (Iwata et al., 1990). Identifying the 
source of operant reinforcement ideally allows 
clinicians (a) to withhold that consequence to pro-
mote extinction of problem behavior and (b) to 
deliver that reinforcer following a more desirable 
alternative behavior, for the absence of problem 
behavior, or simply based upon the passage of 
time. This approach has shown great success in 
the treatment of socially maintained problem 
behavior, but those behaviors maintained by auto-
matic sources of reinforcement require additional 
consideration. Our discussion will focus upon 
these components of function-based interventions 
as applied to automatically maintained problem 
behavior.

 Developing Interventions 
for Stereotypy and Other Repetitive 
Behaviors

 Eliminating or Attenuating 
Consequences of Problem Behavior

Extinction has been shown repeatedly to be a 
critical component of most reinforcement-based 
interventions for problem behavior. That is, 
arranging differential reinforcement of alterna-

tive behavior (DRA), differential reinforcement 
of other behavior (DRO), and other forms of 
behavioral contingencies tends to result in effec-
tive treatment only when combined with extinc-
tion for problem behavior (e.g., Cowdery et al., 
1990; Fisher et al., 1993; Hagopian et al., 1998; 
Mazaleski et  al., 1993; Zarcone et  al., 1994). 
Behavior maintained by automatic reinforcement 
presents a particular treatment challenge in that 
the maintaining reinforcer is often inaccessible to 
a caregiver and may be impossible to withhold 
entirely. It is relatively easy for a parent to avoid 
providing their attention following a problem 
behavior, but more difficult for a parent to with-
hold the stimulation generated by their child’s 
body rocking.

Rincover et al. (1979) provided one of the ear-
liest systematic demonstrations of the use of sen-
sory extinction to reduce stereotypic behaviors 
(hand flapping, object spinning, picking, and fin-
ger flapping) with four children diagnosed with 
autism. Initially, the authors formed hypotheses 
regarding the potential sensory reinforcers which 
may have maintained these behaviors, such as the 
sound of the spinning object and the visual stimu-
lation of finger flapping. Next the authors attenu-
ated the sensory consequences of engaging in 
each behavior (e.g., carpeting the table upon 
which objects were typically spun resulted in a 
muffled sound and turning off the lights elimi-
nated visual stimulation). These sensory extinc-
tion procedures were found to reduce the 
occurrence of stereotypy for each of the four par-
ticipants. In a similar regard, Aiken and Salzberg 
(1984) eliminated the suspected auditory conse-
quences of loud vocalizations, hand clapping, 
and dropping items by playing white noise 
through headphones with two participants. The 
use of such procedures was eloquent in their 
experimental demonstration of the effects of sen-
sory extinction, but highly impractical, and ethi-
cally questionable, in terms of implementation. 
(i.e., we would strongly recommend against 
blindfolding individuals continuously to elimi-
nate hand flapping or to have them continuously 
experience ambient white noise).

A more common technique for implementing 
sensory extinction in cases of automatically 
maintained SIB has been the use of protective 
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equipment to attenuate sensory consequences. 
For example, Dorsey et al. (1982) disrupted the 
sensory consequences of head hitting, head bang-
ing, and hand biting exhibited by four individuals 
by having the participants wear a football helmet 
and padded gloves. Similarly, Mazaleski et  al. 
(1994) reduced the stereotypic hand mouthing of 
two individuals by placing oven mitts over their 
hands. Unfortunately, the use of protective equip-
ment may be only somewhat more practical to 
implement than previously described extinction 
procedures. The effects of such protective equip-
ment tend to be limited to periods in which the 
equipment is present; automatically maintained 
problem behavior frequently returns when pro-
tective equipment is removed (e.g., Borrero et al., 
2002; Dorsey et  al., 1982; Fisher et  al., 1997). 
Thus, protective equipment must be worn for 
extended periods to reduce automatically main-
tained self-injury. However, the restriction of 
problem behavior through protective equipment 
may restrict other appropriate behaviors (e.g., it 
can be difficult to manipulate items or to feed 
oneself with padded gloves or mittens on one’s 
hands) and extended wearing may be associated 
with muscle atrophy, bone demineralization, and 
shortening of tendons if the equipment restricts 
movement (Fisher et al.). Further, most forms of 
non-injurious repetitive behavior cannot be atten-
uated through protective equipment. For these 
reasons, protective equipment is most commonly 
used for protection from injury associated with 
SIB rather than as an extinction-based procedure 
(i.e., without the assumption of long-term reduc-
tions in SIB through their usage). We refer inter-
ested readers to Fisher et  al. (2013) for an 
extended discussion of the uses of protective 
equipment during the treatment of problem 
behavior.

A third technique for implementing sensory 
extinction has been referred to as response block-
ing or response interruption (Reid et  al., 1993; 
Lerman & Iwata, 1996; McCord et  al., 2005; 
Smith et  al., 1999). For instance, in Reid et  al. 
therapists blocked hand mouthing by placing 
their hand in front of the participant’s mouth. 
Thus, the participants could engage in the 
response of lifting their hand towards their 

mouth, but the sensory experiences from reach-
ing their mouth were disrupted. These forms of 
extinction procedures do not require specialized 
equipment but do require the continuous moni-
toring of the individual. Thus, response blocking 
may be very costly in terms of the manpower 
required to implement the procedure with integ-
rity. Very few investigations have evaluated the 
effects of imperfect implementation of this pro-
cedure with some evidence that this treatment is 
ineffective in isolation (Saini et al., 2016), or that 
repetitive behavior can worsen (i.e., occur at 
higher rates) if blocking is implemented intermit-
tently (Lerman & Iwata) or after even a brief 
delay once stereotypy has begun (Kliebert et al., 
2011).

In addition to the practical and ethical limita-
tions of extinction procedures in this context, it is 
not clear how efficacious extinction procedures 
will be in treating automatically maintained 
problem behavior. Withholding access to a par-
ticular form of sensory reinforcement will result 
in a deprivation state from that reinforcer, which 
may then evoke additional stereotypic behavior 
under this deprivation state (Rapp, 2006). For 
instance, if stereotypy was to be disrupted by an 
extinction procedure during an instructional 
period, which is then followed by a meal, it is 
possible that the disruption of stereotypy during 
the instructional period would result in higher- 
than- normal levels of stereotypy during the meal 
period.

Disrupting the occurrence of one form of ste-
reotypy may also increase the occurrence of other 
forms of stereotypy (Rapp et al., 2004) or more 
problematic behaviors, such as property destruc-
tion and aggression (Fellner et al., 1984; Fisher 
et al., 1998). Fisher et al. reported two cases of 
individuals who engaged in property destruction 
and stereotypic toy play (i.e., tapping in one case 
and string play in another). When tapping was 
restricted, one participant broke household items 
(e.g., lamps) and then engaged in stereotypic tap-
ping with the fragments. Similarly, when the sec-
ond participant’s string play was restricted, she 
would shred cloth materials (e.g., draperies and 
clothing) and then engage in string play with the 
shreds. These more severe destructive behaviors 
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were minimized when more appropriate materi-
als were provided and could be manipulated sim-
ilarly to the fragments and shreds.

In summation, extinction procedures are 
never recommended as a sole form of interven-
tion for automatically maintained behavioral 
concerns. The risks of harm outweigh the poten-
tial benefits offered through these procedures. 
However, extinction procedures may be useful 
components to more comprehensive interven-
tion attempts.

 Developing Alternative Skill 
Repertoires

Automatically maintained problem behavior can 
be reduced by allowing similar or alternative sen-
sory experiences via non-problematic behavior. 
In some instances, this can be achieved by simply 
providing access to a variety of leisure items 
(e.g., Berkson & Mason, 1965). Providing access 
to sensory materials has been described by sev-
eral terms including non-contingent reinforce-
ment (NCR) and environmental enrichment 
(Favell et  al., 1982; Goh et  al., 1995; Horner, 
1980; Ringdahl et al., 1997; Rapp, 2007; Roane 
et al., 2003; Sidener et al., 2005; Vollmer et al., 
1994). The success of such interventions is predi-
cated on the extent to which clients engage with 
the provided materials in lieu of stereotypic 
behavior, which is not a given.

Vollmer et  al. (1994) compared treatment 
environments enriched with leisure items that 
were systematically identified to be either pre-
ferred or non-preferred by a formal preference 
assessment with a young boy with severe devel-
opmental disabilities who engaged in automati-
cally maintained SIB. Appropriate toy play was 
high and SIB was low when, and only when, 
high-preference materials were incorporated into 
the enriched environment. Preferences among 
individuals with autism and other developmental 
disabilities are idiosyncratic in that the events, 
activities, and materials that serve as powerful 
reinforcers for one individual may be completely 
ineffective as reinforcers for another individual. 
Thus, the identification of individual preferences 

will contribute to the effectiveness of any 
reinforcement- based intervention.

Caregiver interview is commonly the first step 
in determining preferred items. Fisher et  al. 
(1996) provided a useful interview tool termed 
the Reinforcer Assessment for Individuals with 
Severe Disabilities, or RAISD, in which caregiv-
ers are provided examples of potential reinforcers 
experienced through different sensory modalities 
(e.g., visual, auditory, tactile, vestibular, olfac-
tory, and gustatory), are asked to nominate mate-
rials or events that are likely enjoyable to the 
individual, and then to rank order their percep-
tions of the individuals’ preferences for these 
potential reinforcers. Direct preference assess-
ments can then be conducted with nominated 
items to establish a preference hierarchy (Cote 
et al., 2007; Green et al., 1988).

During a direct preference assessment, a 
potential reinforcer is presented to an individual 
to determine if they will then approach and 
manipulate the item (or consume it in the case of 
edible items). Items may be presented singly 
(Pace et al., 1985), in pairs (Fisher et al., 1992), 
or in multiple stimulus arrays (DeLeon & Iwata, 
1996). The percentage of trials each item is 
approached is then rank ordered relative to each 
other item resulting in a preference hierarchy. 
Stimuli ranked as highly preferred by these pro-
cedures have been found to be more effective 
when delivered as reinforcers than those stimuli 
ranked as less preferred.

In addition to ensuring that materials are 
highly preferred, some have suggested identify-
ing materials that produce stimulation similar to 
that generated by the repetitive behaviors. For 
instance, Piazza et  al. (1998) compared the 
effects of two treatments on the occurrence of 
pica. The authors hypothesized that pica main-
tained by automatic reinforcement was most 
likely reinforced by stimulation to the mouth. 
Their treatment procedures involved providing 
free access to items that also provided oral stimu-
lation, termed matched stimuli (e.g., food items, 
teething rings), or other items that were identified 
as highly preferred, but did not provide oral stim-
ulation (e.g., swings, fans, mirrors). Matched- 
stimulation items resulted in substantial 
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reductions in pica relative to those that were pre-
ferred but did not provide similar forms of stimu-
lation (for a similar evaluation see Piazza et al., 
2000a).

In order to efficiently identify specific matched 
and non-matched stimuli to compete with the 
occurrence of problem behavior, some have rec-
ommend conducting a brief competing items 
assessment (Fisher et al., 2000, 2004; Hagopian 
et al., 2020; Jennett et al., 2011; Leif et al., 2020; 
Piazza et al., 1998; Schmidt et al., 2021; Shore 
et al., 1997; Groskreutz et al., 2011) in which the 
durations of item engagement and problem 
behavior are measured in the presence of each 
item individually during brief sessions (e.g., 
5 minutes). Those items that fail to compete with 
stereotypy during a brief assessment can be elim-
inated from further consideration and those that 
effectively compete with stereotypy may be 
included in further intervention programming. 
Ideally, multiple potential competing items 
would be identified and incorporated into 
enriched environments to minimize satiation 
effects (Lindberg et al., 2003).

Despite the inclusion of high quality, compet-
ing sources of reinforcement, some individuals 
will continue to engage in high rates of stereo-
typy and low rates of item engagement (e.g., 
Favell et al., 1982). There are a number of poten-
tial explanations for this finding. Individuals may 
simply not have a history of reinforcement for 
interacting with particular items. Therefore, it 
may be useful to include periodic prompts to 
engage with materials (Hanley et  al., 2000; 
Lerman et al., 2003). For instance, Lerman et al. 
reported a case of a young girl with autism that 
engaged in head and tooth tapping. During one of 
their analyses, a treatment condition was intro-
duced in which tapping was blocked and a variety 
of high preference leisure items were delivered. 
However, item interaction remained low until the 
experimenters prompted item interaction by 
physically guiding the participant to manipulate 
the items every 20  s if she was not doing so 
independently.

Other individuals may not have the skill reper-
toire necessary to extract reinforcement from the 
provided items. Additional skill training or modi-

fication of the environment will be necessary to 
improve the effectiveness of enriched environ-
ments. For instance, Vollmer et al. (1994) reported 
two cases in which an enriched environment was 
arranged with preferred items that required acti-
vation to operate (e.g., sound-making toys). This 
treatment was initially ineffective because the 
toys were difficult to operate. Stereotypy was 
reduced only when the therapists activated the 
preferred materials for the participants following 
a simple reaching response. To achieve a greater 
degree of independence, one of the sound- making 
toys was connected to a large microswitch that 
could be operated independently by their partici-
pant and low levels of stereotypy were 
maintained.

It is worth considering the effort required to 
engage in a newly taught skill relative to stereo-
typy. It may be possible, in at least some instances, 
to decrease the effort required to engage in a 
more socially appropriate behavior so it is more 
likely to compete with stereotypy. Piazza et  al.  
(2000b) described the case of a boy with pro-
found developmental disability and cortical 
blindness who engaged in pica and hand mouth-
ing. Their initial treatment condition involved 
providing access to toys that were more appropri-
ate for mouthing; however, this treatment occa-
sioned high levels of pica and hand mouthing 
because the participant would frequently drop his 
toys and was unable to locate them. The effort 
associated with relocating his toys was then mini-
mized by attaching each item to a vest he wore 
via strings. He was taught to use the strings to 
retrieve the toys when they were dropped. This 
manipulation resulted in consistently low levels 
of pica and hand mouthing and high levels of 
more appropriate object mouthing.

It may also be possible to increase the effort 
associated with stereotypy, and thereby decrease 
its occurrence. Increasing the response effort of 
stereotypy has generally been accomplished by 
adding physical resistance to the limb or limbs 
associated with stereotypy without completely 
immobilizing the limb. For instance, Hanley et al. 
(1998) increased the effort associated with auto-
matically maintained head hitting by placing 
wrist weights on the participants arms, resulting 
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in a 92% reduction in head hitting relative to 
baseline conditions without the weights. Further, 
these wrist weights did not compete with other 
adaptive behaviors that were measured (specifi-
cally self-feeding and pacifier-to-mouth play) 
and were associated with the development of 
novel communicative behavior.

Zhou et  al. (2000) provided an additional 
demonstration of the effects of increasing the 
response effort required to engage in stereotypy 
with four adults who engaged in hand mouthing. 
The effort associated with hand mouthing was 
increased by placing the participants in soft flex-
ible sleeves that increased resistance for bending 
at the elbow, but still allowed hand mouthing to 
occur. Like the results of Hanley et  al. (1998), 
these authors found that increasing the effort 
associated with stereotypy decreased the occur-
rence of this behavior and increased the occur-
rence of other appropriate object manipulation.

For some individuals, it may be necessary to 
arrange differential reinforcement contingencies 
to promote and strengthen object manipulation. 
For instance, in Vollmer et al. (1994) stereotypy 
rates remained high and no object manipulation 
was observed during an environmental enrich-
ment condition. However, when each instance of 
object manipulation resulted in a 2-s drink from a 
bottle of juice, object manipulation increased 
well above levels of stereotypy. The effectiveness 
of a differential-reinforcement based treatment 
relies on the identification of a reinforcer that 
may be delivered repeatedly and whose value 
will remain greater than that of stereotypy.

 Reinforcement for the Non-
occurrence of Stereotypy

Differential reinforcement of the non-occurrence 
of stereotypy (DRO) involves providing high- 
quality reinforcers contingent upon periods of 
time in which an individual abstains from stereo-
typy (Cowdery et al., 1990; Fellner et al., 1984; 
Foxx & Azrin, 1973; Repp et  al., 1974; Taylor 
et al., 2005). Cowdery et al. provided one exam-
ple of a DRO procedure with a 9-year-old boy 

who engaged in severe, stereotypic self- 
scratching and self-rubbing. This procedure 
involved delivering pennies (conditioned rein-
forcers) that were exchangeable for a variety of 
back-up reinforcers (e.g., TV, snacks, video 
games, other play materials) contingent upon 
periods of time in which the participant abstained 
from self-scratching. Initially this DRO interval 
was set for 2 minutes and was gradually expanded 
to 30  minutes as the treatment proved 
successful.

Similar to NCR, the first step in arranging a 
DRO-based intervention is to identify highly pre-
ferred stimuli that may be delivered as reinforc-
ers. After these have been identified, the next step 
is to determine initial durations of the DRO inter-
val (i.e., how long need the individual abstain 
from stereotypy prior to delivering reinforce-
ment). If the DRO interval is set too short (i.e., 
reinforcement is delivered frequently) it is likely 
that satiation will set in, and the treatment will 
lose its effectiveness. If the DRO interval is set to 
long, it is possible that such an omission criterion 
will not be met, and thus behavior will not contact 
the reinforcement contingency. For these reasons, 
DRO intervals are best set idiosyncratically, based 
upon each individual’s presenting level of prob-
lem behavior. Vollmer et  al. (1993) described a 
process for setting their DRO intervals by first 
collecting baseline data on the occurrence of 
problem behavior, and from this data, calculating 
the mean inter-response interval (IRI), or the time 
between each response cluster. That is, if an indi-
vidual engaged in problem behavior at a rate of 6 
per minute, there would be a mean of 10-s between 
each response, and thus their initial DRO interval 
would be set to 10-s. Interestingly, Vollmer et al. 
continued to adjust their DRO equivalent to the 
previous sessions’ IRI’s such that the DRO inter-
val continued to adjust upward as their procedure 
was effective at lowering problem behavior. 
Adjusting DRO intervals over time will decrease 
the overall number of reinforcers delivered, and 
thus minimize long-term reinforcer satiation.

It is also important to decide whether DRO 
intervals will reset immediately or not reset 
following the occurrence of problem behavior. 
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During a resetting DRO, each instance of 
 problem behavior will immediately restart the 
DRO interval (e.g., another 10-s would need to 
elapse without problem behavior), thus there is 
a constant response-reinforcer interval 
(Vollmer & Iwata, 1992). During a non-reset-
ting DRO, reinforcement is programmed to 
occur at specific time intervals, and the occur-
rence of problem behavior prior to the elapse 
of that time interval simply causes the omis-
sion of that reinforcer. In this regard, the 
response-reinforcer interval may vary depend-
ing upon the time during which problem behav-
ior occurs. We are not aware of any comparative 
studies to suggest that either resetting or non-
resetting DRO intervals are superior, but both 
have been independently shown to be effective 
(Repp et al., 1974, 1976).

One of the challenges associated with 
implementing either resetting or non-resetting 
DRO procedures is that they require the con-
stant monitoring of the occurrence or non-
occurrence of problem behavior to determine if 
reinforcement should be delivered, and thus 
may not be practically implemented in many 
typical care settings. Momentary DRO proce-
dures may provide an alternative that may be 
substantially easier to implement with fidelity. 
For instance, after determining the self-injuri-
ous scratching of a young boy with autism to 
be maintained by automatic sources of rein-
forcement, Toussaint and Tiger (2012) 
described the use of a momentary DRO proce-
dure in which rather than observing problem 
behavior for the entire duration of an interval, 
a therapist noted the occurrence or non-occur-
rence of problem behavior at the instant an 
interval ended and delivered reinforcement 
only if behavior was not occurring at that 
instant. Although numerous problem behaviors 
could occur without postponing the delivery of 
reinforcement, this momentary procedure was 
effective at reducing self-scratching as the 
duration of omission intervals were extended 
to 5 minutes. This study included a single par-
ticipant, so the generality of these outcomes is 
unknown and requires further investigation.

 Punishment

Despite the most extraordinary efforts of the 
most trained clinicians, some cases will remain 
for which a reinforcer of sufficient strength to 
compete with stereotypy cannot be identified, 
and extinction procedures cannot be successfully 
implemented. In these cases, a practitioner is lim-
ited to two options. The first is to cease the treat-
ment of stereotypy. The negative impact of 
stereotypy and the challenges it imposes upon the 
life of the individual should be weighed against 
the cost of continued intervention. It is important 
for clinicians to balance the intrusiveness of their 
intervention with the importance of behavior 
change for their client. Clinicians should imple-
ment punishment-based procedures only in cases 
in which the occurrence of stereotypy is debilitat-
ing or detracts from the individual’s quality of 
life (Van Houten et al., 1988).

The early stereotypy treatment literature is 
replete with examples of the use of highly intru-
sive forms of punishment such as electric shock 
(Baumeister & Forehand, 1972; Risley, 1968), 
slapping (Foxx & Azrin, 1973; Koegel et  al., 
1974), aversive tastes (Foxx & Azrin, 1973; 
Friman et  al., 1984), aversive odors (Clarke & 
Thomason, 1983), and water misting (Friman 
et  al.). However, research has also shown the 
effectiveness of more benign forms of punish-
ment such as verbal reprimands (Baumeister & 
Forehand, 1972; Foxx & Azrin, 1973; McKenzie 
et  al., 2008), overcorrection (Doke & Epstein, 
1975; Epstein et al., 1974; Foxx & Azrin, 1973; 
Harris & Wolchik, 1979; Maag et  al., 1986; 
Ollendick et  al., 1978) time-out and response- 
cost procedures (Falcomata et  al., 2004; 
Pendergrass, 1972; Watkins & Rapp, 2014).

It is important to recognize that the contingent 
delivery of any social consequence following the 
occurrence of a problem behavior may inadver-
tently serve as a reinforcer and make problem 
behaviors more frequent. Assessments that can 
predict which consequences are likely to serve as 
reinforcers and punishers would be of great clini-
cal value.

Fisher et al. (1994a, b) described a process for 
identifying potential punishers (as part of a larger 
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assessment for both preferred and aversive con-
sequences). This assessment involved (a) identi-
fying potential punishers from the published 
literature, (b) soliciting nominations from care-
givers as to which procedures would be socially 
acceptable, and (c) presenting those nominated 
events on a fixed time schedule during individual 
sessions. During these presentation sessions, the 
potential aversive event was presented, and the 
researchers recorded measures of affect, such as 
positive and negative vocalizations, as well as 
measures of approach and avoidance. Those 
stimuli found to occasion avoidant behavior and 
signs of negative affect served as effective pun-
ishers during subsequent treatment evaluations 
whereas those associated with approach behav-
iors and signs of positive affect were less effec-
tive at reducing problem behavior.

Verriden and Roscoe (2019) provided another 
model of punisher evaluation with four individu-
als with ASD who engaged in automatically 
maintained problem behavior. This evaluation 
similarly progressed through the nomination of 
socially acceptable punishers, this time by cli-
ent’s clinical staff, but involved the evaluation of 
each potential punisher during a multi-element 
comparison. That is, each potential punisher was 
delivered contingent upon the occurrence of 
problem behavior during an individual session 
and reductions in problem behavior were evalu-
ated across each condition to determine consis-
tent reductions. Consequences shown to serve as 
punishers without eliciting emotional responses 
were then evaluated individually and were found 
to maintain low levels of problem behavior.

The decision to implement punishment con-
tingencies for stereotypy should not be taken 
lightly, particularly in cases in which the occur-
rence of stereotypy is non-injurious and non-life 
threatening. The clinical decision-making pro-
cess for when such procedures are and are not 
appropriate is beyond the scope of this chapter 
and should be made in consultation with caregiv-
ers and clients and in accord with state and fed-
eral law, along with the ethical code for behavior 
analytic practice. When a decision that punish-
ment procedures are warranted has been made, 
we refer readers to Lerman and Vorndran (2002) 

for a comprehensive coverage of factors leading 
to the efficacy of such interventions.

 Selecting Among Treatment Options

The approach to selecting treatment options fol-
lowing a functional analysis has frequently pro-
gressed using a least-to-most intrusive 
intervention model. That is, NCR and Differential 
Reinforcement based interventions may be 
attempted first with more intrusive components 
such as blocking or punishment introduced later 
if necessary (Rooker et  al., 2018). However, 
recent work may offer additional guidance in 
treatment selection. Hagopian et al. (2015) sug-
gested an additional taxonomy of automatically 
maintained self-injurious behavior based upon 
behavioral patterns observed during functional 
analyses. Specifically, these authors suggested 
that automatically maintained SIB could be bro-
ken into subtypes based upon the level of response 
differentiation observed between the test condi-
tion for automatic reinforcement (typically an 
alone condition) and the control or play condi-
tion. Individuals who exhibited high levels of 
automatically maintained SIB during the test 
condition and low levels of SIB in the control 
condition were categorized into subtype I, and 
individuals with high levels of SIB across both 
test and control conditions were categorized into 
subtype II.  The importance of this subtyping 
came in predicting responses to intervention. 
Individuals displaying patterns consistent with 
subtype I tended to respond to interventions 
based upon non-contingent and differential rein-
forcement (i.e., less intrusive interventions) 
whereas individuals in subtype II were character-
istically non-responders to these same interven-
tions and were most likely to require 
punishment-based interventions to result in 
reductions in SIB (see also Hagopian et al., 2017, 
2018).

Virues-Ortega et  al. (2022) offered another 
subtyping model based upon disruptions in auto-
matically maintained problem behavior during 
other test conditions of a functional analysis. 
Specifically, these authors identified if the lowest 
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levels of problem behavior occurred during 
escape conditions (which may suggest that pro-
viding alternative activities, attention or task 
demands may disrupt these behaviors) or if the 
lowest levels of problem behavior occurred dur-
ing attention conditions (which may suggest that 
providing alternative leisure items or issuing 
mild reprimands following problem behavior 
may serve as an effective treatment). These 
authors identified that each of these patterns 
could be found in review of the published litera-
ture, but it is unclear as of yet if such subtyping 
models will improve the predictive utility of 
functional analyses in prescribing behavioral 
interventions for automatically maintained prob-
lem behavior. However, such developments will 
be important advances for our field and our abil-
ity to treat these behavioral challenges effectively 
and efficiently.

Clinicians will need to be thoughtful about 
whether repetitive behavior should be targeted 
for global reductions or whether there are times 
in which repetitive behaviors would be non- 
problematic. Injurious or destructive behaviors 
will likely need to be reduced across all environ-
ments, but other repetitive behaviors such as 
body rocking or hand flapping may only be prob-
lematic when disrupting educational opportuni-
ties. In these latter cases, we recommend teaching 
clients to discriminate between when these 
behaviors are and are not appropriate (i.e., to 
develop stimulus control over the occurrence of 
the stereotypic response; Falcomata et al., 2007; 
Piazza et al., 1996; Rollings & Baumeister, 1981; 
Tiger et  al., 2017). Tiger et  al. used such an 
approach with a young boy with autism who 
engaged in repetitive sock-flapping. These exper-
imenters arranged conditions in which the client 
wore a bracelet (S+) when sock flapping was per-
mitted, and the therapist wore the bracelet (S−) 
when sock-flapping would be disrupted. The 
authors found sock flapping attempts reduced to 
zero levels when presented with the S− but main-
tained client access to this reinforcing behavior 
when presented with the S+. These S− periods 
created opportunities to teach new skills, without 
entirely denying access to the sensory conse-
quences of stereotypy.

Some researchers have specifically arranged 
access to stereotypy as a reinforcer for engaging 
in other important activities in a chained- 
reinforcement schedule (Charlop et  al., 1990; 
Hanley et al., 2000; Hung, 1978; Wolery et al., 
1985). This would involve (a) blocking or other-
wise restricting access to stereotypy and (b) pro-
viding access to stereotypy following the 
occurrence of some desirable behavior. Hung 
(1978) restricted access to stereotypy with two 
withdrawn adolescents with autism enrolled in a 
summer camp and delivered tokens exchangeable 
for access to brief periods in which to engage in 
stereotypy contingent upon appropriate utter-
ances. Appropriate vocalizations increased for 
both participants. Potter et al. (2013) used a simi-
lar approach to increase the toy play of three ado-
lescents diagnosed with autism by blocking 
stereotypy prior to completing a requisite of 
engagement. This study was notable for initially 
targeting simple engagement (i.e., contact with 
toys) and then progressively increasing the fre-
quency and complexity of responses (e.g., build-
ing houses out of blocks) before delivering 
reinforcement.

 Conclusions and Recommendations

Stereotypy, rituals, and other repetitive behaviors 
are one of the core behavioral symptoms leading 
to a diagnosis of autism. Although the topogra-
phy of these behaviors varies from individual to 
individual, these behaviors often share the same 
functional properties in that they tend to be main-
tained by automatic sources of reinforcement, 
with important exceptions. There have been dem-
onstrations and replications of several operant- 
based interventions in the behavior analytic 
literature that involve eliminating or attenuating 
the sensory consequences of the behavior, pro-
viding matched or competing forms of stimula-
tion to substitute for the sensory consequences of 
stereotypy, delivering alternative forms of rein-
forcement for appropriate behavior or for the 
non-occurrence of stereotypy, and arranging pun-
ishers to follow the occurrence of stereotypy. We 
encourage practitioners to remain mindful of the 
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preferences and humanity of their clients in 
determining whether stereotypic behaviors 
necessitate intervention, and whether the nature 
of that intervention should be to eliminate those 
behaviors or simply to teach appropriate timing 
of when such behaviors can occur. To the greatest 
extent possible, we believe clients themselves 
should be permitted to participate in such treat-
ment decisions as well as their caregivers, teach-
ers, and other important decision makers. We also 
call on our researchers to assess the social valid-
ity of interventions for stereotypy more directly 
with the clients that experience these interven-
tions, as well as their outcomes (Hanley, 2010).
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 Introduction

Resistance to change or insistence on sameness is 
one of the core features of autism spectrum disor-
der (ASD), characterized by extreme emotional 
outbursts or challenging behavior in response to 
even small changes in the environment (American 
Psychiatric Association, 2013). Results of factor- 
analytic studies suggest that resistance to change 
is a higher-order response pattern that is separate 
and distinct from lower-order repetitive behavior 
(e.g., motor stereotypies). Higher-order response 
patterns, such as compulsivity (i.e., behavior that 
is repeated often and follows specific rules) and 
sameness behavior (i.e., resistance to change or 
insisting that things stay the same), are prevalent 
among children with ASD.

Research shows that change-resistant behav-
ior occurs across multiple contexts (Joseph et al., 
2013) and will stay the same or worsen over time 
if left untreated (Neil & Sturmey, 2014; Richler 
et al., 2010). Children may display resistance to 
change with their daily routines or schedules, 
with the physical environment, activities, or loca-
tion, to name a few. For example, a child might 
insist on following specific routes to and from a 
given destination or completing certain activities 
before transitioning to new ones. Wing and Gould 
(1979) found that 94% of children with ASD had 
a history of elaborate routines versus 2% of chil-
dren without ASD. In addition, Lam and Aman 
(2007) determined, based on the results of 302 
surveys completed by caregivers of children with 
ASD, that 77% of their children engaged in chal-
lenging behavior during transitions and had dif-
ficulties with changing to new activities.

Given that transitions represent a common 
period of change that can be challenging for 
many individuals, researchers have evaluated the 
conditions in which problem behavior occurs and 
the strategies that may help to mitigate or treat 
problem behavior in these contexts. Luczynski 
and Rodriguez (2015) defined a transition as the 
period of time or the process during which one 
activity, event, or stimulus context ends and 
another begins. Further, Luczynski and Rodriguez 
identified that transitions could be structurally 
broken down into three parts that include: “(a) 

termination of the pre-change context, (b) initia-
tion of the post-change context, and (c) the period 
between the two contexts” (p. 153). Transitions 
could involve a physical change in location, such 
as walking from the classroom to the school caf-
eteria or could require that the child follow spe-
cific directions to restore the environment to its 
previous state (e.g., stow away toys) or prepare 
for the next event (e.g., retrieve toothbrush and 
paste). Transitions could involve a cue or signal, 
could occur as part of the child’s regular daily 
routine, or could involve an unexpected change 
of events.

We use the term transition-related problem 
behavior (TRPB) to encompass the many chal-
lenging topographies of problem behavior that 
have been reported in the literature. These include 
disruptions (e.g., negative vocalizations, property 
destruction; Deshais et al., 2018), uncooperative 
behavior (e.g., flopping to the ground, tantrums; 
Schreibman et  al., 2000), severe destructive 
behavior (e.g., aggression; Waters et  al., 2009), 
and elopement (e.g., running or wandering away; 
Lehardy et al., 2013), to name a few. In school 
settings, administrators have reported severe 
problems such as fighting between students, 
theft, or harassment (Taylor-Greene et al., 1997). 
According to Colvin et al. (1997), 50% of chal-
lenging behavior that occurs during the school 
day occurs in non-classroom settings at times 
that students are transitioning from one activity 
to the next.

There are several environmental factors that 
may contribute to the development and mainte-
nance of TRPB. Children with ASD may engage 
in TRPB if the transition involves a novel change 
from the typical routine, especially if that change 
was unexpected or not signaled. It could be that 
predictability is automatically reinforcing for 
children with ASD and the presentation of sud-
den or novel changes creates an aversive context. 
Problem behavior also may be maintained by (a) 
access to the appetitive stimuli (e.g., attention, 
toys) that were present in the original context, (b) 
escape from the putative aversive stimuli (e.g., 
homework) present in the new context or in the 
period between contexts (e.g., physical move-
ment from one location to the next), (c) a combi-
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nation of these factors, or (d) automatic 
reinforcement (e.g., physical movement itself). 
For example, transitions that involve having to 
relinquish highly preferred items to proceed to a 
less preferred activity might evoke TRPB. 
Transitions requiring effort or compliance with 
non-preferred movements, such as having to 
clean a play area or walk up a flight of stairs, may 
also result in problem behavior.

Transition periods can be further complicated 
by the physical elements of the transition envi-
ronment. For example, transitions that involve a 
change in location often occur in settings that are 
potentially unsafe (e.g., stairwells and doorways) 
or prone to limited supervision or structure (e.g., 
crowded hallways, bathrooms; Colvin et  al., 
1997). Colvin et  al. reported that teachers may 
experience challenges with facilitating transi-
tions in part because expectations during the tran-
sitionary period may not be clear or may differ 
from one setting to the next (e.g., it is appropriate 
for the child to engage in loud vocalizations out-
doors but not indoors).

TRPB can present numerous safety risks and 
can result in significant impairment. Self-injury, 
aggression, and property destruction can cause 
harm to the child, others, or the surrounding envi-
ronment. Problem behavior in general, and TRPB 
specifically, can be stigmatizing for the child and 
could interfere with opportunities for learning 
and social interaction (Varni et  al., 1979). 
Teachers have reported difficulties with regaining 
instructional control following instances of 
TRPB (e.g., running, shoving, screaming) that 
occurred during transitions to and from the class-
room (Colvin et al., 1997), which could be prob-
lematic for the child’s learning environment or 
serve as a distraction for others. Challenging 
behavior that occurs because of change may dis-
courage caregivers from attempting to present 
novel activities or stimuli or avoiding the change 
altogether. Because that transitions or unexpected 
changes to routines are inevitable, caregivers 
may experience anxiety or frustration in these 
situations.

Elopement, defined as leaving a safe and/or 
supervised area without caregiver permission 

(Lehardy et  al., 2013), occurs in approximately 
25–50% of children with ASD, and is commonly 
reported during transition-related events. 
Elopement poses serious safety risks, such as the 
possibility of drowning incidents, traffic-related 
injuries, or abduction. According to a recent epi-
demiologic study by Guan and Li (2017), indi-
viduals with ASD are at much greater risk of 
drowning-related deaths which could be due, in 
part, to the prevalence of elopement behavior. 
Anderson et al. (2012) found that 49% of care-
givers of children with ASD reported at least one 
elopement attempt after 4 years of age, with 26% 
of those children missing long enough to cause 
concern. Of those who went missing, a majority 
were identified as encountering dangerous situa-
tions that could have potentially resulted in injury 
or death. In addition, caregivers report elopement 
as a significant source of anxiety and stress 
(Anderson et al., 2012).

The problematic, and in some cases life- 
threatening, consequences highlight the impor-
tance of addressing TRPB. Developing effective 
prevention, assessment, and intervention strate-
gies is critical because life is often unpredictable 
and avoiding change is nearly impossible (Boyd 
et al., 2012; Leekam et al., 2011). Given the prev-
alence of TRPB among children with ASD, the 
aim of this chapter is to review current research 
involving assessment and treatment strategies 
and discuss considerations for treatment selec-
tion and future research. We begin by describing 
the conceptual, behavior-analytic foundations of 
TRPB.

 The Development of Transition-
Related Problem Behavior

Basic behavioral research has shown that certain 
types of transitions reliably disrupt operant 
behavior. In a now seminal study on behavior 
across different transition types, Perone and 
Courtney (1992) arranged four general types of 
transitions which varied the duration (in seconds) 
of grain access for pigeons’ keypeck responses 
on fixed-ratio schedules of reinforcement. Under 
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test conditions, prior reinforcer magnitudes were 
either small or large (e.g., 0.5 s or 7.5 s of grain 
access, respectively), and upcoming reinforcer 
magnitudes were equally small or large. Thus, 
the birds experienced transitions of the following 
reinforcer magnitudes: small–small, small–large, 
large–small, large–large. Additionally, the 
researchers programmed differing reinforcer 
magnitudes to test the generality of responding 
under more and less extreme differences in rein-
forcer magnitudes. For example, in one test con-
dition, the small magnitude was 2 s, and the large 
magnitude was 6 s, whereas in another test condi-
tion, the small magnitude was 0.5 s, and the large 
magnitude was 7.5 s. Responding under the test 
conditions was compared to responding under a 
control condition in which past and upcoming 
reinforcer magnitudes were equal (e.g., 4  s of 
grain access for each).

Perone and Courtney (1992) first examined 
transition behavior when transitions were unsig-
naled using a mixed schedule of reinforcement. 
Under this arrangement, the response key was lit 
with a constant color, and the pigeons were 
unable to determine in advance whether the 
upcoming reinforcer magnitude was small or 
large. The researchers found that unsignaled tran-
sitions disrupted responding more (i.e., more 
pausing before initiating the next ratio run) when 
the past reinforcer magnitude was large rather 
than when it was small, suggesting that events 
that transpire before a transition partly determine 
responding during the transition. Additionally, 
the authors found that more reinforcing past 
events disrupted behavior more so than less rein-
forcing past events, as pausing was most pro-
nounced across the test conditions when pigeons 
recently completed a ratio run that produced the 
largest magnitude reinforcer programmed.

In the same study, Perone and Courtney (1992) 
extended these already impressive findings by 
examining the effects of signals on transition 
behavior. The researchers used the same general 
framework described above and converted the 
unsignaled (mixed) schedules of reinforcement 
to signaled (multiple) schedules in which small 
and large reinforcer magnitudes were correlated 
with distinct colors (i.e., blue and yellow for one 

bird, blue and white for another bird). The 
researchers found that superimposing these 
event-correlated stimuli came to control transi-
tion behavior in another way—pigeons’ respond-
ing became sensitive to the upcoming event in 
addition to the past event. Thus, the researchers 
concluded that “pausing between ratios is jointly 
determined by two competing factors: past con-
ditions of reinforcement and stimuli correlated 
with upcoming conditions” (Perone & Courtney, 
1992, p. 33).

The important work of Perone and Courtney 
(1992) has been replicated numerous times 
since its publication and has been extended by 
others to encompass different types of transi-
tions (e.g., fixed-interval schedules), other prob-
lematic topographies of transition behavior 
(e.g., aggression), and different species (e.g., 
humans; Pitts et  al., 2019; Toegel & Perone, 
2022; Wade- Galuska et  al., 2005; Williams 
et al., 2011; Williams et al., 2019). Indeed, the 
collective findings from the literature on this 
topic have shown such considerable replicabil-
ity and generality that Wade-Galuska et  al. 
(2005) concluded regarding their findings, “In 
concert with previous research,…(our) results 
support the general proposition that behavior is 
disrupted by abrupt, discriminable transitions 
from favorable to unfavorable schedule condi-
tions, across a range of subjects and operational 
definitions of favorability” (Wade-Galuska 
et al., 2005, p. 91). Other researchers have con-
vincingly shown that such rich–lean transitions 
are aversive with pausing during rich–lean tran-
sitions being conceptualized as avoiding or 
escaping aversive aspects of the transition 
(Langford et  al., 2019; Langford et  al., 2021; 
Pitts et  al., 2019; Williams et  al., 2019; see 
Perone, 2003 for discussion on the aversive 
effects of positive reinforcement). These find-
ings that mirror early work by Azrin et al. (1966) 
on extinction-induced aggression occasioned by 
alternating periods of reinforcement and extinc-
tion and other work by Mulvaney et al. (1974) 
and Jwaideh and Mulvaney (1976) on the aver-
sive functions of stimuli correlated with extinc-
tion and the lower of two signaled rates of 
reinforcement, respectively.
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Extending this understanding of the aversive 
properties of some transition types to the devel-
opment of TRPB in individuals with ASD is 
relatively straightforward. Initially, schedule-
induced behavior (e.g., pausing or general non-
compliance with instructions to transition, 
emotional responding, tantrums, and/or aggres-
sion) may be elicited from signaled transitions 
that involve a worsening of reinforcement con-
ditions (e.g., transitions from the playground to 
the classroom at school or to a parent’s vehicle). 
Teachers or caregivers upon observing such 
problematic, schedule- induced behavior after 
initiating the transition may “give in” to the 
child by delaying or  otherwise altering the 
upcoming transition to escape the child’s prob-
lem behavior (i.e., a negative reinforcement 
contingency; Allen & Warzak, 2000). This may 
take the form of postponing a scheduled time to 
transition, changing the upcoming activity or 
location (e.g., “Okay. We will stop for ice cream 
on the way home.”), or perhaps making avail-
able previously restricted competing stimuli 
(e.g., allowing the child to watch their favorite 
cartoons in the car) to ease the transition. When 
such modifications occur in the presence of 
problematic, schedule-induced behavior, the 
child may learn to emit similar responses during 
future difficult transitions. Thus, noncompli-
ance, emotional responding, tantrums, and 
aggression may take on an operant function. 
This dual respondent–operant function of TRPB 
makes identifying effective strategies for deal-
ing with it safely and for discouraging its occur-
rence even more imperative.

 Proactive Strategies for Children 
with Autism Spectrum Disorder

Even prior to assessment or treatment of TRPB, 
practitioners and caregivers can use antecedent- 
based strategies to prevent the development of 
TRPB or minimize risk. Antecedent-based 
manipulations also could serve as a mediating 
strategy to maintain child safety and promote 
awareness while practitioners assess the func-

tional variables that maintain TRPB to identify 
effective treatment (Phillips et al., 2018). When 
designing antecedent-based strategies, practitio-
ners should consider the role of establishing 
operations and whether changes can be made to 
the physical environment to promote cooperation 
or reduce the likelihood of TRPB. Safety equip-
ment or increased monitoring and security sys-
tems represent a set of strategies that might 
effectively minimize risk (Andersen et al., 2020; 
McLaughlin et  al., 2020). In the following sec-
tion, we review several promising antecedent- 
based strategies for TRPB.

 Modifications to the Physical 
Environment

Caregivers could adjust the physical environment 
to decrease the likelihood of TRPB or increase 
children’s safety during transitions. If practitio-
ners can identify the events that commonly occa-
sion TRPB or ways in which the physical setting 
could be arranged differently, adjusting the phys-
ical environment could serve as a relatively sim-
ple or straightforward strategy. For example, if a 
teacher’s vocal instruction to line up at the door 
after lunch results in one child’s elopement, the 
teacher could arrange for the child to be seated at 
a table closest to the door and refrain from issu-
ing the instruction until they are in close proxim-
ity to the child to block elopement attempts.

Andersen et al. (2020) surveyed caregivers of 
children with ASD to learn more about the strate-
gies they use to prevent or decrease their child’s 
elopement or the associated risks. Modifications 
to the physical environment were among the high-
est rated strategies in terms of their perceived 
effectiveness, cost, and level of effort to imple-
ment. Modifications included increasing the num-
ber of physical barriers around the home, such as 
adding door or window locks or outdoor fencing. 
Of these, the antecedent manipulations that care-
givers reported to be most effective with the least 
amount of burden or effort included yard fencing 
and window locks. Other low-effort, inexpensive 
modifications could include re- arranging the 
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physical setting, such as creative positioning of 
desks in the classroom or furniture in the home 
and ensuring that all doors are closed with locks 
that are placed outside of the child’s reach (Fisher 
et al., 2013).

Practitioners should consider caregiver prefer-
ence for and willingness to use the various strate-
gies involving physical modifications to the 
environment. For example, fire codes could pre-
vent the locking of certain doors or moving furni-
ture to areas that could block entrance and exit 
points. Expense represents another critical factor 
that might affect caregiver use of environmental 
modifications. Based on the caregiver reports 
from Andersen et  al. (2020), physical 
 modifications ranged in price, but overall were 
not as costly as other recommended approaches 
(e.g., acquiring a service animal). Although yard 
fencing could serve as a costly endeavor, families 
reported frequent use of fencing, perhaps because 
it served multiple purposes and was worth the 
added cost. In our clinic, we actively involve 
social workers as part of a multidisciplinary treat-
ment team to determine mechanisms by which 
caregivers can access important financial and 
physical resources to assist in this area.

 Increasing Security, Monitoring, 
and Awareness

Location-signaling technology such as electronic 
tracking devices or global positioning systems 
(GPS) may be useful to minimize specific types 
of TRPB, such as elopement or to decrease asso-
ciated risks (McLaughlin et al., 2020). Tracking 
devices may not prevent or stop elopement from 
occurring in the moment, but they could be help-
ful in reducing caregiver stress given that they 
can provide real-time feedback regarding child 
location. If caregivers could track the child more 
consistently, they could better prevent the child 
from eloping to potentially dangerous areas (e.g., 
swimming pools). However, surveys of caregiv-
ers indicate less buy-in for technological meth-
ods of reducing elopement (Andersen et  al., 
2020; Kiely et  al., 2016; McLaughlin et  al., 
2020). For example, in their survey of caregivers 

of children with ASD, McLaughlin et al. (2020) 
found that caregivers’ reasons for not using elec-
tronic tracking devices included possible 
child  discomfort with application, increased 
effort to prompt the child to wear the device, or 
that it was too costly, and Kiely et  al. (2016) 
found that caregivers were six to ten times more 
likely to use physical over technological modifi-
cations to reduce elopement.

In addition to physical modifications to the 
environment or use of tracking devices, caregiv-
ers sometimes employ strategies to increase 
awareness in case a child became lost, such as 
identification shoe tags or bracelets (Andersen 
et  al., 2020). Advocacy groups have developed 
resources for caregivers of children who fre-
quently elope, such as The National Autism 
Association’s comprehensive safety guide known 
as the “Big Red Safety Toolkit” (National Autism 
Association, 2014). This digital resource includes 
information on creative home safety precautions, 
wearable devices, and measures to increase com-
munity awareness. One product our clinic has 
used for children who have difficulty tolerating 
identification wearables is temporary safety tat-
toos (e.g., http://www.safetytat.com/), which can 
last up to two weeks at a time. Children may pre-
fer these products due to incorporation of cartoon 
characters and similarity to temporary tattoos 
used in leisure activities (e.g., birthday party 
favors), and caregivers report preferring this type 
of identification mechanism because it cannot be 
easily removed.

Given that TRPB commonly occurs in schools, 
researchers have evaluated various antecedent- 
based strategies to reduce or prevent TRPB in 
these settings (Colvin et al., 1997; Deshais et al., 
2018). Colvin et  al. evaluated a school-wide 
antecedent- based intervention involving active 
supervision and a pre-correction procedure. 
Colvin et al. defined the active supervision com-
ponent as supervisors displaying overt and spe-
cific behavior, such as turning their head to 
actively scan the room or closely escorting chil-
dren from one location to the next. The pre- 
correction procedure involved verbal reminders 
or warnings and various role-play or practice 
opportunities that teachers prompted children to 
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do before or outside of the actual transition 
period. This resulted in improvements in adult 
supervision child transitions.

Colvin et  al.’s (1997) study may have larger 
implications for teachers who experience chal-
lenges during transitions throughout the school 
day. Researchers should continue to evaluate 
interventions to increase staff attentiveness, prox-
imity to, and interactions with children as they 
transition, to minimize unsupervised or unstruc-
tured periods. Colvin et  al. indicated that these 
interventions required little training time for staff 
members (e.g., 15 min) and had other beneficial 
effects, such as allowing teachers to start the sub-
sequent classes that followed transitions on time. 
These researchers proposed that active supervi-
sion practice (e.g., continuous scanning of the 
room, interacting and engaging with children) 
was more important than the total number of 
supervising individuals. This finding is notewor-
thy if it can save school districts time and funds 
that would typically be allocated to hiring and 
training additional team members to minimize 
problematic transition periods.

 Assessment of Transition-Related 
Problem Behavior

The first step in addressing behavioral challenges 
during transitions is to evaluate the conditions in 
which these challenges occur. Interviewing rele-
vant stakeholders and conducting observations in 
the natural environment to determine the topog-
raphies of TRPB and when the behavior occurs 
are important. Before conducting a functional 
analysis, direct observation of the behavior may 
allow the identification of certain patterns that 
can inform the arrangement or setup of test con-
ditions. For example, if TRPB often occurs when 
a teacher prompts a student to transition to math 
class, math work could be presented during the 
escape test condition of a functional analysis.

If TRPB includes wandering or elopement, it 
may be useful to identify common response or 
movement patterns. Jessel et al. (2016) designed 
a transition assessment to evaluate child respond-
ing between rich and lean schedules of reinforce-

ment by dividing a room into two, 2-m by 2-m 
areas between which the participants had to phys-
ically transition. The path between the two con-
texts was a straight line, but when researchers 
observed that participants did not always move in 
a straight line, they followed the participants to 
draw the path and identify patterns of wandering. 
When the transition was from a lean-to-rich 
schedule of reinforcement, the participant did not 
wander or pause and transitioned according to a 
relatively direct path. When the transition was 
from a rich-to-lean schedule, the participant fre-
quently walked to other points in the room, espe-
cially toward his mother (who was in the same 
room) or walked in circles before transitioning to 
the section of the room associated with the lean 
schedule of reinforcement. A similar approach 
could inform practitioners when wandering or 
elopement occur, but also potentially if wander-
ing and elopement are directed in the area of a 
certain item, person, or activity, such as it was for 
the participant in Jessel et al. (2016).

 Functional Analysis of Transition-
Related Problem Behavior

As behavior analysts, we focus on identifying the 
variables maintaining challenging behavior so 
we can select the most appropriate function- 
based treatment; TRPB should be assessed simi-
larly. Practitioners should aim to arrange safe and 
efficient assessments that will lead to the most 
parsimonious results. Challenges that are specific 
to transitions, such as the role of multiple contin-
gencies on behavior (e.g., behavior multiply con-
trolled by social negative and positive 
reinforcement in the form of escape from the 
transition and access to previous activities), 
should be considered when developing assess-
ments. As noted by Luczynski and Rodriguez 
(2015), when caregivers report difficulties with 
transitions, it is unlikely they experience these 
challenges during every small stimulus change 
that occurs throughout the day. Alternatively, it is 
likely that caregivers encounter problem behav-
ior during transitions that involve the termination 
of a given activity to the onset of a completely 
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different activity. Nevertheless, to avoid superflu-
ous treatment components that could result from 
incorrectly identifying a function as part of a syn-
thesized anaylsis,  practitioners should exhaust 
efforts to rule out whether TRPB is maintained 
by single or multiple contingencies by first exam-
ining contingencies in isolation before combin-
ing them.

Results of interviews with caregivers to iden-
tify functions of behaviors are often inaccurate 
(Dracobly et al., 2018; Saini et al., 2020). In addi-
tion, it may be problematic to use complicated 
assessments if they lead to more complicated 
treatment packages. More complicated treat-
ments, which include contingencies that may not 
be function-based, may require unnecessary time 
and effort, or may result in an intervention that is 
too challenging for caregivers to maintain with 
high fidelity (Kirkwood et al., 2021). Traditional 
functional analyses (Iwata et al., 1982/1994) may 
be sufficient to capture the variable(s) maintain-
ing challenging behavior during transitions and 
identify a straightforward intervention. For 
example, traditional functional analyses could 
identify when child TRPB is maintained by social 
positive reinforcement (e.g., access to previous, 
preferred activity) and then design an interven-
tion that involves access to the preferred activity 
contingent on appropriate behavior during transi-
tions. If the results of traditional functional anal-
yses are undifferentiated, practitioners could 
develop or use additional assessment tools. Only 
a handful of studies have found automatically 
maintained TRPB (e.g., Piazza et  al., 1997). 
However, if caregivers report a tendency for 
TRPB to occur regardless of adult consequences, 
it may be worth running a series of consecutive 
alone or ignore sessions  within a safe environ-
ment to observe if TRPB maintains in the absence 
of social consequences prior to a multielement 
functional analysis.

 Alternatives to Traditional Functional 
Analyses

Traditional functional analyses may not be suffi-
cient if the antecedents for TRPB involve both 

the termination of an activity and the presentation 
of a new activity. In addition, if practitioners are 
unable to ensure safety precautions while con-
ducting more traditional functional analyses, 
they may look to the literature for examples of 
other variables to assess or consider (e.g., 
Blowers et al., 2020; Flannery & Horner, 1994; 
McCord et al., 2001). In the case of behavior that 
is jointly maintained by social negative and posi-
tive reinforcement, practitioners may not observe 
differentiation between the isolated test condi-
tions and the control and therefore will need to 
design a condition to test for combined contin-
gencies. In combined test conditions, practitio-
ners could identify activities that when 
terminated, most often evoke TRPB through ini-
tial observations in the natural environment or 
caregiver interviews. In the test condition, the 
practitioner would terminate the activity and 
present the transition-related stimulus (e.g., vocal 
statement that it is time to do homework, picture 
card identifying the walk to the classroom). 
Contingent on the first instance of TRPB, the 
practitioner would end the transition and re- 
present the original activity.

A traditional functional analysis may not be 
sufficient if the antecedents for the problem 
behavior are specific to the physical movements 
involved in the transition. For example, the 
demand to physically move between activities 
may be the antecedent for TRPB. McCord et al. 
(2001) tested physical movement as an anteced-
ent. To arrange this test condition, McCord et al. 
created identical pre- and post-transition contexts 
to serve as a neutral location. During the assess-
ment, researchers vocally instructed the individ-
ual to physically move 7–10 m from the pre- to 
the post-transition context, to determine whether 
the demand for the individual to engage in physi-
cal movement during the transition evoked prob-
lem behavior. If the individual engaged in 
problem behavior during the transition, research-
ers physically guided them back to the pre- 
transition context. McCord et  al. compared this 
test condition to extended sessions conducted in a 
neutral context without physical movement.

If researchers suspect that physical movement 
is aversive and the individual engages in TRPB to 
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escape or avoid physical movement but do not 
observe differentiated patterns of responding in 
the above assessment, they might consider 
assessing combined contingencies. See McCord 
et al. (2001) for additional helpful examples for 
how to test specific pre-and post-transition con-
texts both with and without physical movement 
during the transition. For example, one test con-
dition might include a neutral pre-transition con-
text as well as a demand in the post-transition 
context. In this arrangement, researchers could 
test one condition that involves physical move-
ment to one that does not. Contingent on TRPB, 
the researcher would return the participant to the 
previous context. As Boyle and Adamson (2017) 
noted in their review of elopement literature, 
many may assume that the function of TRPB, 
such as elopement, is maintained by escape. 
However, these authors found that elopement was 
most often maintained by social positive rein-
forcement in the form of access to tangibles and 
preferred activities, and second, to attention. 
McCord et  al. tested for different positive rein-
forcement contingencies by separating them out 
in different pre-transition contexts; one context 
included attention, another a preferred toy, and 
the third, a preferred food. However, for some 
individuals the type of attention maintaining 
challenging behavior during transitions could be 
more idiosyncratic and not captured in a typical 
attention test condition. For example, if a child 
flops or refuses to move, a caregiver could repeat 
verbal prompts or physically move the child; if 
the child elopes, the caregiver could chase the 
child.

Most caregivers will undoubtedly follow their 
child if they elope away in public areas. This 
adult behavior is unlike the traditional forms of 
attention delivered in a functional analysis (e.g., 
reprimands, soothing attention) but could be a 
potent consequence for TRPB like elopement. 
Blowers et al. (2020) conducted an assessment to 
determine if attention in the form of chase main-
tained elopement for a child diagnosed with 
ASD. They conducted the assessment in a 60-m 
long by 4-m wide hallway which they divided 
into three sections. The sections were marked 
with a red piece of construction paper to allow 

the authors to easily identify when elopement 
occurred (i.e., elopement was defined as 50% or 
more of the child’s body crossing a red marker 
while running). The results indicated that adult 
chasing maintained elopement. This experimen-
tal procedure may be useful for identifying a 
function of TRPB when caregivers or practitio-
ners suspect attention in the form of retrieval 
attempts.

Individuals with ASD may also engage in 
TRPB as one type of resistance to change. 
Therefore, neither the pre- and post-transition 
activities nor the physical movement between the 
transitions may evoke challenging behavior. 
Rather, the change in events may serve as the 
evocative stimulus for TRPB. Some researchers 
believe that the unpredictability of a transition is 
the aversive stimulus for individuals with ASD 
because their insistence on sameness inherently 
increases the predictability of their daily routine 
(Luczynski & Rodriguez, 2015). Flannery and 
Horner (1994) conducted an assessment to deter-
mine if predictability impacted challenging 
behavior for two individuals with ASD. They 
used the participants’ normal academic schedule 
as the control condition. They then tested whether 
problem behavior would increase when the 
schedule of activities was random and not sig-
naled and when the schedule was random but 
predictable because the activities were listed out 
and a timer was provided. Using a reversal 
design, Flannery and Horner found that problem 
behavior increased when the schedule was ran-
dom and unpredictable. This supports the hypoth-
esis that some individuals with ASD may exhibit 
TRPB when disruptions occur to the predictable 
sequence of events.

 Safety Considerations

Special consideration should be given to the 
arrangement of all assessments for TRPB, espe-
cially for topographies of behavior such as elope-
ment or dropping to the ground. Using trial-based 
or latency-based assessments may help to reduce 
the number of times the therapist must retrieve 
and/or reset the individual, which can confound 
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the results due to the added attention (Phillips 
et al., 2018). Using a contingency reversal, like in 
Blowers et  al. (2020), meant that chase and 
retrieval were available for each trial during the 
elopement assessment, no matter the condition. 
Therefore, the authors did not often need to use 
another method to return the child to the starting 
point for the next trial because it was part of the 
reinforcer. Boyle and Adamson (2017) found that 
most studies assessing elopement used retrieval 
procedures after reinforcement intervals. In the 
event that the individual does need to be reset to 
some starting point before initiation of the subse-
quent trial, practitioners should consider how and 
who is ensuring the individual returns to a  starting 
location. For example, Blowers et al. used a sec-
ond therapist to reset the child to the starting 
point if needed. Phillips et al. provided an exam-
ple diagram for how to arrange a functional anal-
ysis of elopement in a school-based setting 
without requiring that another adult retrieve the 
student, creating a way that each trial could begin 
in the location that the previous trial ended. Boyle 
and Adamson (2017) also referenced a study by 
Lehardy et al. (2013) that used as similar strat-
egy. Lehardy et al. (2013) divided a room in half 
with a piece of tape on the ground and following 
the reinforcement interval, the therapist moved to 
the side of the room that the participant was in 
instead of moving the participant.

There are various topographies of TRPB that 
could be dangerous to the individual or others if 
assessments are not designed with the risks in 
mind. Blowers et  al. (2020) conducted their 
assessment in a hallway with closed doors at 
either end, which may not be ideal for preventing 
the child from eloping to other parts of the build-
ing and required an additional therapist present 
who could prevent the child from leaving the 
hallway. Consideration should be given to the 
method used by Lehardy et al. (2013), who were 
able to conduct a functional analysis of elope-
ment in one room by dividing the room into two 
areas with tape and found that these results were 
no different than when they used two rooms to 
conduct the assessment. Jessel et al. (2016) used 
a similar arrangement in which they divided one 

room into equal 2-m by 2-m quadrants; instead of 
tape, the researchers used different colored mats 
to denote the areas, which also acted as a multiple 
schedule because they were evaluating transi-
tions between schedules of reinforcement. This 
arrangement could be beneficial in that the 
assessment can be done in one room, and the 
physical movement between contexts is minimal 
and consistent. Finally, we previously discussed 
proactive strategies such as technology for track-
ing movement; such strategies should be incorpo-
rated into the assessment if TRPB is risky or 
dangerous and there is a potential for retrieval to 
go awry.

 Treatment of Transition-Related 
Problem Behavior

A distinguishing feature of behavior analysis is 
its emphasis on the function of behavior in addi-
tion to its structure or topography. Indeed, a 
wealth of research has shown that function-based 
interventions for problem behavior are more 
effective at treating problem behavior than non- 
function- based interventions (e.g., Kuhn et  al., 
1999). Below, we describe two general classes of 
intervention for TRPB (treatments for socially 
reinforced TRPB and those for automatically 
reinforced TRPB) as well as safety-skill teaching 
strategies irrespective of function. Regardless of 
treatment approach, we highly encourage behav-
ior analysts to continue the safety precautions 
during treatment, particularly if addressing risk-
ier forms of TRPB.

 Socially Reinforced Transition-
Related Problem Behavior

 Advanced Warnings and Visual-Activity 
Schedules
When possible and appropriate, providing 
advanced notification or warnings of upcoming 
transitions could help to minimize TRPB.  For 
example, providing a vocal (“five more minutes 
and then it’s time to go inside”) or physical (sign 
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or picture) cue that a specific activity is about to 
end could make the forthcoming transition more 
predictable and, therefore, less aversive for chil-
dren who demonstrate change-resistant behavior. 
Researchers have found that the use of visual 
activity schedules (e.g., images showing a 
sequence of events in the individual’s day) meets 
the standard for evidence-based practice for 
increasing adaptive behavior (Knight et al., 2015) 
and is effective for reducing TRPB (Lequia et al., 
2012). For example, Schmit et al. (2000) imple-
mented a modified picture-schedule system along 
with verbal cues to reduce one child with ASD’s 
TRPB across three school settings. The photo-
graph displayed an image of the setting and activ-
ity that was forthcoming, and the verbal cue 
included an instruction followed by the name of 
and location for the next activity (e.g., “Time to 
go to reading class in the library”). Across all 
three transition settings, researchers observed 
decreases in TRPB (i.e., tantrums) and increases 
in the child’s cooperation with instructions.

Despite the wealth of studies supporting the 
use of advanced warnings and visual activity 
schedules, some studies have produced mixed 
findings for reducing TRPB. For example, Cote 
et  al. (2005) determined that verbal warnings 
(e.g., “3 minutes until homework”) and noncon-
tingent access to preferred items (i.e., toys) were 
not effective at increasing three children’s coop-
eration during transitions relative to escape 
extinction. Although extinction was necessary, 
Cote et al. reported enhanced effects in the treat-
ment condition involving combined antecedent 
and extinction-based components. It could be 
that for some children, the warning stimulus 
itself could evoke TRPB if the forthcoming tran-
sition involves a worsening in the condition (e.g., 
transitioning to a nonpreferred activity or removal 
of a reinforcer), in line with the concept of the 
reflexive conditioned motivating operation 
described by Laraway et al. (2003). Nevertheless, 
providing advance notice represents a straight-
forward intervention approach that can serve as 
an initial strategy in a least-to-most hierarchy 
addressing TRPB.  For more information, we 
refer readers to the extensive systematic reviews 

and tutorial papers on this procedure (Banda 
et  al., 2009; Knight et  al., 2015; Lequia et  al., 
2012; Rutherford et al., 2020).

 Noncontingent Reinforcement
Noncontingent reinforcement (NCR) is another 
commonly used intervention for TRPB (Boyle & 
Adamson, 2017). NCR involves providing access 
to reinforcement irrespective of the individual’s 
behavior and, conceptually, functions to reduce 
target behavior by minimizing its establishing 
operation or displacing it with reinforcement of 
other responses (Carr et al., 2000). In combina-
tion with extinction, it is likely that continuous 
presentation of reinforcement can also disrupt the 
response-reinforcer relationship (Carr et  al., 
2000). Though it may be difficult to ascertain the 
precise mechanism responsible for NCR’s 
effects, several studies have reduced TRPB with 
NCR. As an example, Piazza et al. (1997) evalu-
ated the elopement of a boy whose diagnoses 
included ASD. This child was reported to elope 
into areas and engage in risky behavior such as 
touching electrical cords and climbing on win-
dowsills. As suggested by these anecdotal reports, 
the functional analysis indicated that elopement 
was maintained in part by access to tangible 
items (e.g., string located in a separate room). 
During treatment, Piazza et  al. implemented 
NCR without extinction by providing continuous 
access to string-like items (e.g., shoelaces) in one 
room while still allowing elopement to occur to 
access the tangible items in the other room. 
Despite continued reinforcement for elopement, 
this NCR arrangement treated his TRPB success-
fully and was extended to caregivers in the home 
and teachers in the school.

Of course, continuous access to items is not 
always feasible and could be distracting to other 
siblings or students. Researchers have gradually 
thinned NCR during treatment of TRPB while 
maintaining good treatment effects (e.g., 
Kamlowsky et  al., 2021). Another option is to 
provide NCR in the target context (e.g., the con-
text previously associated with lean reinforce-
ment conditions) at the onset of treatment rather 
than continuously at the start of the transition. 
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This might not be possible for all topographies of 
TRPB, such as dangerous elopement that fails to 
decrease in the absence of immediate access to 
reinforcement. However, Jessel et  al. (2016) 
demonstrated a compelling and practical treat-
ment option for less risky TRPB. In one experi-
ment of this study, Jessel et al. found that three 
children with ASD exhibited more dawdling (i.e., 
longer transition durations) during rich-to-lean 
transitions compared to lean-to-rich transitions. 
To decrease dawdling, the authors programmed 
an opaque “mystery toy” bin in the lean context 
in which items associated with the rich condition 
were available during half of transition trials. 
These same preferred activities remained visible 
during lean-to-rich transitions. This arrangement 
produced moderate decreases in dawdling for 
two participants and a modest decrease for the 
third. This promising strategy warrants additional 
research to determine ways of thinning probabi-
listic reinforcement further, potentially combin-
ing intervention options for individuals who have 
difficulty relinquishing highly preferred items, 
and incorporating considerations for more dan-
gerous TRPB (e.g., elopement). Nevertheless, 
behavior analysts considering NCR might inte-
grate the probabilistic and concealed-item 
arrangement to thin NCR and make the treatment 
more practical.

 Differential Reinforcement of Other 
Behavior and Alternative Behavior
Differential reinforcement of other behav-
ior Two forms of differential reinforcement 
have been commonly used to treat TRPB in the 
literature. During differential reinforcement of 
other behavior (DRO), behavior analysts deliver 
reinforcement following the omission of target 
behavior for a certain amount of time. The mech-
anisms responsible for treatment effects have 
been discussed differently but likely incorporate 
aspects of extinction and negative punishment (if 
resetting the DRO following target behavior; 
Vollmer & Iwata, 1992) and potentially adventi-
tious reinforcement of other behavior (Hangen 
et  al., 2020). Despite ambiguity regarding the 
process responsible for change, DRO has been 

effective at reducing TRPB. For example, Piazza 
et al. (1997) treated TRPB that was multiply con-
trolled by attention and access to edible items. 
During treatment, Piazza et  al. implemented a 
50-s DRO in which they offered a choice between 
20-s attention or a small amount of chips follow-
ing the absence of TRPB (i.e., attempts to elope 
from target area). They then made the DRO more 
practical by thinning reinforcement (55  s of 
attention or 25 s of chips following 5 min without 
TRPB) and conducting sessions in areas TRPB 
was likely to occur (e.g., hospital cafeteria, res-
taurants in the community).

Differential reinforcement of alternative 
behavior Another differential-reinforcement 
approach is to deliver reinforcement following a 
specific appropriate response rather than after an 
absence of TRPB. This strategy, differential rein-
forcement of alternative behavior (DRA), has 
been used to treat TRPB while increasing adap-
tive behavior. Because teaching and increasing 
specific appropriate behavior is likely a goal for 
many individuals with ASD, the use of DRA is a 
compelling alternative to NCR or DRO.  As an 
example of its use, McCord et al. (2001) incorpo-
rated DRA when treating the TRPB of two indi-
viduals. One individual used a wheelchair and 
displayed self-injurious behavior when asked to 
move the wheelchair independently. The other 
displayed self-injurious behavior when asked to 
pick up items or move locations. McCord et al. 
used DRA to deliver access to preferred edibles 
for each individual following movement in the 
wheelchair and walking to pick up items, respec-
tively. A combination of DRA with extinction 
and response blocking reduced TRPB for both 
participants, even when thinning reinforcement 
by requiring longer spans of appropriate behav-
ior. Taken together, differential reinforcement 
represents a favorable option for treating 
TRPB.  Indeed, in one of few consecutive case 
series analyses of behavioral treatments for 
elopement (which included data sets in which 
behavior failed to respond to treatment), Call 
et  al. (2017) reported promising findings for 
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reducing elopement with DRO or DRA, although 
additional procedures (e.g., punishment, response 
cost) were sometimes used to facilitate these 
effects.

 Functional Communication Training
A deficit in communication skills is a hallmark 
symptom of ASD (American Psychiatric 
Association, 2013). Despite the efficacy of NCR, 
DRO, and some versions of DRA, none of these 
specifically address this deficit. Functional com-
munication training (FCT) is a DRA-based inter-
vention in which the alternative response is a 
communication request such as a vocal request or 
card exchange (Carr & Durand, 1985). FCT is the 
most commonly used treatment for socially rein-
forced problem behavior (Tiger et al., 2008), as 
has been the most published intervention for 
TRPB like elopement (Boyle & Adamson, 2017). 
Typically, behavior analysts implement FCT with 
extinction, which has resulted in meaningful 
decreases in problem behavior and increases in 
communication skills across many large, inde-
pendent samples of individuals (Greer et  al., 
2016; Jessel et al., 2018; Rooker et al., 2013).

As described in tutorial papers on FCT (e.g., 
Greer et al., 2018), the steps are generally as fol-
lows: (a) the behavior analyst presents the estab-
lishing operation for problem behavior, (b) the 
behavior analyst then immediately prompts the 
communication response, such as by physically 
guiding a motor response or modeling a vocal 
response, and (c) the behavior analyst then deliv-
ers reinforcement immediately following the 
communication response regardless of whether it 
was prompted or independent. If problem behav-
ior remains low, the behavior analyst can gradu-
ally delay the prompt for the communication 
response (e.g., 2 s, 5 s, 10 s) to allow independent 
communication responses to occur. For example, 
if an individual’s TRPB is maintained by access 
to escape from a forthcoming activity (e.g., going 
to the restroom), the behavior analyst would (a) 
instruct the individual to go to the restroom, (b) 
immediately prompt the individual to ask for a 
break, and (c) provide a break for a period of time 
following the communication request. If feasible, 

extinction for TRPB would likely facilitate treat-
ment effects.

As described with NCR, it is unreasonable to 
expect caregivers to accommodate every commu-
nication request with reinforcement. This is par-
ticularly true for transitions because most daily 
activities must continue to make meaningful 
gains in educational settings and address biologi-
cal needs. For example, an adult might be able to 
provide a brief break from transitioning to the 
restroom, but it would be unsanitary and detri-
mental to the individual to avoid toileting or dia-
pers changes entirely. Thankfully, 
reinforcement-schedule thinning during FCT has 
been researched extensively, offering multiple 
options for thinning reinforcement. Although 
practical, traditional delays to reinforcement that 
some might use with children without an ASD 
diagnosis (e.g., saying, “Nice asking but you 
need to wait” and then delivering reinforcement 
at a later time) sometimes fail to maintain low 
levels of problem behavior and can weaken newly 
learned communication responses (e.g., Hanley 
et al., 2001). Two other options have been inves-
tigated extensively, both of which circumvent 
many issues of traditional delay schedules.

Probabilistic delays During probabilistic 
delay-and-denial training (Hanley et al., 2014), a 
proportion of communication responses produce 
immediate reinforcement whereas others pro-
duce either time-based or contingency-based 
delays to reinforcement. Resuming our escape- 
maintained TRPB example, this might entail ini-
tiating a restroom transition on a few occasions 
but delivering immediate reinforcement for the 
communication requests but then requiring either 
the passage of time (e.g., 30  s) or a specific 
response (e.g., entering the restroom, emitting a 
tolerance response like “OK”) prior to delivering 
a break on other occasions. This type of schedule- 
thinning arrangement has been successful at 
reducing reinforcement deliveries while main-
taining low levels of problem behavior and 
 optimal rates of communication requests, as well 
as increasing other adaptive behavior (Ghaem-
maghami et  al., 2016; Jessel et  al., 2018). 
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Reinforcement thinning during those delay trials 
can be increased gradually (e.g., 30  s, 60  s) or 
rapidly (e.g., increasing from 8-min delay trials 
to 20-min denial probes; Rose & Beaulieu, 2019). 
Interested readers should consult Fig. 2 in Jessel 
et  al. (2018) for an example schematic of this 
procedure and the Practical Functional 
Assessment website (https://practicalfunctional-
assessment.com/) for tutorials and worksheets.

Multiple and chained schedules The second 
heavily researched option for thinning reinforce-
ment during FCT is the use of multiple or chained 
schedules (Greer et  al., 2016; Hanley et  al., 
2001). When using FCT with multiple and 
chained schedules, behavior analysts arrange at 
least two reinforcement schedules for communi-
cation responses, with at least one of the sched-
ules always in effect and each correlated with a 
specific stimulus (e.g., colored cards or wrist-
bands). Most commonly, these interventions 
arrange two schedules: (a) continuous reinforce-
ment for communication responses in one com-
ponent and (b) extinction for communication 
responses in the other component (Saini et  al., 
2016). In both multiple and chained schedules, 
the reinforcement component tends to end fol-
lowing the passage of time (e.g., 60  s of rein-
forcement). In multiple schedules, the extinction 
component generally ends following the passage 
of time (e.g., 240 s) whereas a response require-
ment like compliance with academic instructions 
(e.g., completing 4 worksheets) terminates it in a 
chained schedule.

As with probabilistic delay-and-denial train-
ing, schedule thinning can occur gradually (e.g., 
increasing the extinction component from 2 to 4 s 
in a multiple schedule; Greer et al., 2016; Hanley 
et al., 2001) or rapidly (e.g., increasing the extinc-
tion component from 60 to 240  s; Betz et  al., 
2013; Fuhrman et al., 2016). Regardless of thin-
ning progression, the goal of these arrangements 
is to develop stimulus control over communica-
tion requests such that they occur exclusively 
during periods in which caregivers indicate rein-

forcement is available. For example, if TRPB is 
maintained by attention, a caregiver would pres-
ent the extinction-correlated stimulus (e.g., a yel-
low card) while guiding the child to the next 
activity and withholding attention for any com-
munication requests during that time. After the 
passage of time (e.g., 30 s) or the completion of a 
response requirement (e.g., walking to the dinner 
table), the caregiver would then present the 
reinforcement- correlated stimulus (e.g., a blue 
card) and deliver attention for communication 
requests at this time. These interventions have 
been highly successful at reducing problem 
behavior, establishing discriminative control over 
communication responses, and reducing the 
amount of reinforcement delivered by caregivers 
(e.g., Greer et  al., 2016). Interested readers 
should consider the many tutorials and book 
chapters on these interventions (Fisher et  al., 
2015a; Greer et  al., 2018; Mitteer et  al., 2020; 
Saini et al., 2016) for procedural details.

 Treatment Selection 
and Considerations
Efficacy of interventions All of the aforemen-
tioned interventions have been effective at treat-
ing socially reinforced TRPB.  Thus, it may be 
challenging to determine which treatment 
approach is most relevant for a given client. In 
terms of efficacy, some systematic reviews have 
found more positive outcomes for FCT than NCR 
when treating TRPB maintained by social- 
positive reinforcement (Boyle & Adamson, 
2017). However, there is a paucity of within- 
subject comparative analyses of treatment 
approaches for TRPB.  Additionally, almost no 
studies report data for TRPB treatments across a 
large sample of individuals in a manner that lim-
its publication bias (e.g., consecutive case series 
designs; Hagopian, 2020). We encourage behav-
ior analysts to evaluate these treatment approaches 
in a systematic way to disseminate to others in 
the field.

Goals and practicality of the intervention It is 
best practice to consider the goals and prefer-
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ences of the individual and stakeholders (e.g., 
caregivers, teachers) when selecting a treatment. 
From a practicality standpoint, NCR is probably 
the easiest intervention to implement in that 
behavior analysts simply deliver reinforcement 
on a time-based schedule irrespective of monitor-
ing TRPB.  NCR is likely the least-restrictive 
intervention, as well, due to the individual having 
access to the maximum amount of reinforcement 
without periods of extinction or resetting DRO 
intervals. Nevertheless, NCR might fail to reduce 
TRPB meaningfully or teaching specific replace-
ment behaviors may be an important skill for the 
individual and stakeholders. It may be that behav-
ior analysts find a combination of treatment 
approaches (e.g., FCT with noncontingent access 
to alternative activities during schedule thinning) 
to be warranted. Collaborating closely with indi-
viduals and stakeholders might help behavior 
analysts find that right balance between efficacy 
and practicality.

Treatment signals during FCT If using FCT, 
one consideration for selecting between 
reinforcement- schedule thinning options is to 
understand the relevance of discriminative stim-
uli for maintaining either low levels of problem 
behavior, ideal rates of communication responses, 
or both. For example, Fisher et al. (2015b) treated 
TRPB in a multiple-baseline-across-contexts 
design. The authors compared the use of discrim-
inative stimuli when implementing FCT with 
multiple schedules to a comparable FCT arrange-
ment without such treatment signals (i.e., a mixed 
schedule). Although extinction was effective at 
reducing TRPB across FCT treatments, commu-
nication responses were disrupted in the condi-
tion without discriminative stimuli. Ideal levels 
of communication responses (i.e., occurring 
readily during reinforcement components and not 
during extinction components) then transferred 
rapidly to new contexts. Further, researchers have 
demonstrated that such treatment signals can mit-

igate the relapse of problem behavior during 
common treatment challenges, such as prolonged 
periods of reinforcement unavailability, whereas 
comparable unsignaled treatment arrangements 
might not (Fisher et  al., 2020; Fuhrman et  al., 
2016). Thus, use of discriminative stimuli during 
FCT may be warranted for some individuals with 
ASD whose TRPB recurs or whose communica-
tion responses extinguish during traditional 
unsignaled delay periods.

Extinction and response blocking Likely, the 
most difficult aspect of treating TRPB is imple-
menting extinction with high treatment integrity. 
Consider a large-statured student who drops to 
the ground when asked to leave the playground 
and transition back to the classroom. Assuming 
his TRPB is maintained by continued access to 
the playground, escape from the classroom, or 
both, it may be impossible for smaller-statured 
teachers or staff to implement high-quality 
extinction by physically guiding the student back 
to the classroom or preventing access to the play-
ground equipment. Blowers et  al. (2020) 
described a child with ASD whose elopement 
was maintained by attention in the form of adults 
chasing him. One can imagine that, in most cases, 
caregivers would be unable to allow elopement to 
occur without retrieval, particularly in public 
areas. At the very least, it is likely that response 
blocking (e.g., preventing dangerous TRPB from 
occurring despite potential reinforcement) will 
be an integral safety with dangerous forms of 
TRPB. We refer readers to the many papers on 
modifying reinforcement parameters of target 
and alternative responses to address problem 
behavior without extinction (Lalli et  al., 1999; 
MacNaul & Neely, 2018; Rajaraman et al., 2022; 
Trump et al., 2020). For example, one could pro-
vide more immediate, higher-magnitude, and 
higher-quality reinforcement for appropriate 
behavior than TRPB to encourage response allo-
cation toward appropriate behavior.
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 Automatically Reinforced Transition-
Related Problem Behavior

Compared to the above section on socially rein-
forced TRPB, there is a paucity of studies on 
treating automatically reinforced TRPB. In their 
systematic review of publications on assessing 
and treating elopement, Boyle and Adamson 
(2017) found only two reported cases with auto-
matic reinforcement and neither included a treat-
ment analysis. In our own search, we identified 
only two studies demonstrating treatment of 
automatically reinforced TRPB, though behavior 
analysts can likely extend the literature on treat-
ing other forms of automatically reinforced prob-
lem behavior to TRPB contexts.

Piazza et al. (1997) found that a child’s elope-
ment occurred across all functional-analysis con-
ditions and persisted in the ignore condition, 
suggesting that elopement was automatically rein-
forced. In a follow up reinforcer assessment, the 
authors observed that the child would frequently 
select a card to access the opportunity to run freely. 
However, when offered choices between running 
and access to adult attention, the child selected the 
latter reinforcer. Informed by these data, Piazza 
et al. then developed a DRA-based intervention in 
which appropriate walking next to an adult resulted 
in reinforcement and response blocking prevented 
successful elopement (i.e., extinction). Piazza 
et al. began DRA by reinforcing brief, 5-s bouts of 
appropriate walking with a choice between 
response cards corresponding to attention (e.g., 
vocal praise, high-fives) or running next to the 
adult. The authors then used a token system to thin 
reinforcement such that 30 s of appropriate walk-
ing yielded one token equivalent to 15-s access to 
attention or running, with a token-exchange oppor-
tunity after 5 min of walking. Appropriate walking 
maintained at near-perfect levels across the 
evaluation.

In another published study on treating automati-
cally reinforced TRPB, Boyle et al. (2019) assessed 
elopement of a 6-year-old girl with ASD named 
Abby. Her caregiver reported concerns of Abby run-
ning into narrow areas like supermarket aisles dur-
ing outings, which made retrieval difficult. Boyle 
et al. used a multielement FA to evaluate instances 
of elopement within a hallway, which emulated the 

narrow aisles in which Abby tended to elope. 
Abby’s elopement occurred across all test condi-
tions and maintained during consecutive ignore ses-
sions, suggesting that elopement was maintained, at 
least in part, by automatic reinforcement.

Treatment was similar to Piazza et  al. (1997) 
and consisted of DRA, though the authors further 
specified this as differential reinforcement of 
incompatible behavior due to appropriate walking 
being incongruent with elopement. Boyle et  al. 
provided a rule and then allowed Abby to run 
within a controlled setting following a requisite 
amount of appropriate walking. Because Abby’s 
caregiver requested an intervention without 
response blocking, extinction was not pro-
grammed, and Abby could elope at any point dur-
ing the trial. Boyle et al. successfully increased the 
duration of appropriate walking and these gains 
maintained when the authors extended treatment 
to other areas of the building (e.g., atrium).

Despite these positive outcomes, it will be 
important for behavior analysts to consider the 
feasibility of using access to the functional rein-
forcer for TRPB (e.g., running) to reinforce appro-
priate transition behavior, especially when the 
family is in public settings or unsafe areas. Shifting 
preferences to more practically delivered reinforc-
ers like in Piazza et al. (1997) might be preferable, 
as is exploring alternative treatment options. 
Taking away some of the unique contextual vari-
ables with TRPB (e.g., using separate rooms such 
that it can occur), behavior analysts should be able 
to extend common treatments for other forms of 
automatically reinforced problem behavior to 
these cases. As described earlier, NCR can be an 
effective treatment for socially reinforced 
TRPB. This intervention approach has wide sup-
port for treating other forms of automatically rein-
forced problem behavior (e.g., Rooker et  al., 
2018). Interestingly, Abby’s FA data in Boyle et al. 
(2019) show that elopement never occurred during 
the 5-min play (i.e., control) sessions. Thus, NCR 
with the highly preferred items and attention pro-
grammed during the play condition may have 
resulted in a successful treatment, potentially 
without the limitations of the DRA- based inter-
vention. We encourage practitioners to consider 
NCR in the treatment of automatically maintained 
TRPB by following approaches used for other 
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forms of problem behavior (e.g., informing NCR 
with a competing stimulus assessment, incorporat-
ing additional teaching procedures if NCR alone is 
insufficient; Haddock & Hagopian, 2020).

 Teaching Safety Skills

As noted above, we as practitioners can teach a 
number of important skills to individuals with 
ASD to decrease the occurrence of TRPB. Despite 
our best efforts, the individual may encounter 
situations in which TRPB results in separation 
from caretakers or known acquaintances. For 
example, a caregiver might implement an FCT 
intervention with extinction to great success 99% 
of the time; however, it only takes one occasion 
for continuous monitoring or extinction to be 
unfeasible to result in life-threatening risk (e.g., 
if the child bolts into a busy crowd at a theme 
park while the caregivers attend to the child’s sib-
ling). As every parent knows, even momentarily 
losing track of one’s child can be a terrifying 
experience. Having that occur with a child with 
ASD could be an incredibly difficult situation 
because skill deficits may delay retrieval (Carlile 
et al., 2018). Proactive teaching of safety skills is 
important for any individual with ASD but espe-
cially for individuals with TRPB.

One such target skill is seeking help from 
other adults when separated from caregivers. 
Researchers have taught a variety of help-seeking 
topographies to individuals with ASD, such as 
leveraging technology to contact caregivers (e.g., 
Carlile et al., 2018; Taylor et al., 2004) to recruit-
ing nearby adults for assistance (e.g., Bergstrom 
et  al., 2012; Carlile et  al., 2018). For example, 
Bergstrom et al. (2012) used a treatment package 
consisting of rules, role play, and praise to teach 
three children with ASD a sequence of help- 
seeking behavior. This sequence consisted of 
calling out for the child’s caregivers (e.g., 
“Mom!”) and then identifying a store employee 
and informing them of being lost. This approach 
was effective at teaching help-seeking behavior, 
with extension of teaching effects to untaught 
locations. In a more recent example, Carlile et al. 
used a video-modeling package to teach multiple 
help-seeking topographies to six children with 

ASD. Similar to Bergstrom et  al., the authors 
taught the children to seek out an adult but then 
hand over an identification card. Additionally, 
children in this study acquired the skill of con-
tacting their caregivers using a video-call appli-
cation on a cell phone. Both interventions, 
conducted initially in a school setting, maintained 
across weeks and extended to untaught situations 
and settings. Children with ASD also may be at 
increased risk of dangers like abduction when in 
the community (Abadir et al., 2021). Researchers 
have used strategies such as video modeling and 
behavioral skills training to teach abduction- 
prevention skills to children with ASD (Abadir 
et  al., 2021; Berube et  al., 2021). For example, 
Berube et  al. taught children to say “No” and 
leave the area following a lure attempt and Abadir 
et al. taught children to request a code word from 
the individual before accompanying them. We 
encourage behavior analysts to consider this lit-
erature and tailor safety skills to the client’s rep-
ertoire and the family’s resources (e.g., 
availability of technology)  should TRPB ever 
result in separation from caretakers.

 Conclusion

In this chapter, we provided an overview of how to 
safely assess and treat challenging behavior asso-
ciated with transitions. As we discussed, these 
transitions may incorporate more than just physi-
cal movement from one point to another; instead, 
transitions can be viewed as when environmental 
conditions change, with such resistance to change 
being a hallmark of ASD. We provided a descrip-
tion of how these sorts of transitions can be evalu-
ated within a functional analysis and to do so with 
maximum safety when assessing TRPB like elope-
ment. There are many treatment approaches with 
empirical support, including NCR, DRO, DRA, 
and FCT.  We encourage researchers to conduct 
more within- subject comparisons of treatment 
options for TRPB to understand each interven-
tion’s relative efficacy. For now, we urge behavior 
analysts to consult with the individual with ASD, 
their stakeholders, and the dynamic literature base 
to determine the ideal treatment arrangement for 
each client. Finally, for all individuals with TRPB 
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and especially those with risky topographies like 
elopement, teaching safety skills and assisting 
caregivers in locating safety resources (e.g., GPS 
trackers) will be important components of a larger 
approach to treatment.

Author Note Grants 5R01HD079113 and 
5R01HD093734 from the National Institute of Child 
Health and Human Development provided partial support 
for this work.
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 Introduction

One of the most perplexing and challenging 
forms of behavior in autism spectrum disorder 
(ASD) is self-injury. Self-injurious behavior 
(SIB) has been reported in clinical documenta-
tion and in the research literature to take various 
forms including self-hitting, head banging, self- 
pinching, self-scratching, eye-gouging, self- 

kicking, hair-pulling, self-biting, and many 
others. There are also other, more discrete forms 
of behavior that are self-injurious, such as aero-
phagia (i.e., swallowing air; Holburn, 1986), 
chronic hand mouthing (Roscoe et al., 2013), and 
bruxism (teeth-grinding; Lang et al., 2009).

Of course, not all individuals with ASD dis-
play SIB, but the problem is significant in that 
population. For example, Steenfeldt-Kristensen 
et al. (2020) conducted a meta-analysis of pub-
lished studies reporting prevalence of SIB. Of the 
14,379 participants across 37 reports, 42% 
engaged in some form of SIB.  The prevalence 
statistics vary widely in different studies, but all 
suggest that the problem is far greater in ASD 
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than in the general population (Dominick et al., 
2007).

Although SIB is commonly described as 
highly repetitive behavior that can occur at fre-
quencies of up to dozens of instances per minute 
(Iwata et al., 1994a), the behavior also can be epi-
sodic insofar as it either occurs under highly spe-
cific stimulus contexts or in bursts after long 
periods without problematic behavior (e.g., 
O'Reilly, 1997). A majority of the evidence sug-
gests that SIB is learned behavior that is often 
inadvertently reinforced by common social con-
sequences to the behavior, such as attention from 
adults, access to preferred items or activities, or 
escape from instructional or undesired activities. 
Sometimes the behavior occurs because it pro-
duces stimulation by itself (e.g., Piazza et  al., 
2000) and, therefore, will persist in the absence 
of social reinforcement (a phenomenon known as 
“automatic reinforcement,” Skinner, 1953; 
Vaughan & Michael, 1982).

In this chapter, updated from Vollmer et  al. 
(2009), we will first describe the known “operant 
functions” of SIB.  Second, we will describe 
behavioral assessment methods for SIB.  Third, 
we will describe how the assessment information 
can be used to initiate behavioral treatments. Not 
all of the examples used will come directly from 
participants with ASD, but the same or similar 
principles apply.

 Origin and Maintenance of SIB

For the past several decades, research on func-
tional analysis and treatment of SIB have shown 
that such behavior is often maintained via oper-
ant reinforcement contingencies, and that the 
learning history produced by reinforcement can 
be overridden by new contingencies during treat-
ment (Iwata et al., 1994b; Hagopian et al., 1998). 
These operant contingencies include social posi-
tive reinforcement, social negative reinforce-
ment, and automatic reinforcement. There is also 
evidence to suggest that a subset of SIB is pri-
marily controlled by antecedent variables.

Some SIB is maintained by socially mediated 
positive reinforcement. Socially mediated means 

only that the reinforcement is delivered by 
another person. Positive means that some stimu-
lation is presented as a consequence to behavior. 
Reinforcement means to strengthen (in the sense 
that behavior is more likely to occur under simi-
lar circumstances in the future). Of course, few 
care providers would intentionally reinforce SIB, 
but many natural reactions from the social envi-
ronment inadvertently produce a reinforcement 
effect. Socially mediated reinforcement can be in 
the form of reprimands, comfort statements, or 
physical proximity (Iwata et al., 1994b) or can be 
tangible items such as food, toys, or activities. It 
is a very common and perhaps even a natural 
adult response to reprimand, comfort, or try to 
calm down an individual when severe behavior 
occurs (e.g., Thompson & Iwata, 2001), and 
probably, the adult’s behavior is, in turn, rein-
forced by the temporary cessation of SIB (Miller 
et al., 2010; Sloman et al., 2005). Additionally, it 
is often impossible to ignore behavior that is 
severe; safety considerations might require the 
deliberate reinforcement of SIB.

Some SIB is maintained by socially mediated 
negative reinforcement, also known as escape 
and avoidance. Again, socially mediated means 
that it is delivered by another person. Negative 
means that some stimulation is removed, termi-
nated, or avoided as a consequence to behavior. 
Reinforcement again means to strengthen 
(increase the future likelihood of) the behavior. 
Thus, the distinction between socially mediated 
positive reinforcement and socially mediated 
negative reinforcement is that in the latter, aver-
sive stimulation is essentially “turned off” when 
SIB occurs. For example, a care provider might 
make a request to complete an academic or self- 
care activity but then stop making requests when 
SIB occurs (e.g., “okay, we’ll do that later”). As 
with positive reinforcement, such a reaction by a 
teacher, parent, or other care provider is not 
intended to reinforce the behavior. Rather, the 
care provider’s termination of instructions or 
demands is probably reinforced by the temporary 
cessation of SIB.  The problem is that the SIB 
becomes more likely to occur in similar situa-
tions in the future. Socially mediated negative 
reinforcement is not limited to escape from 
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instructions or demands; removal of any aversive 
stimulus, such as a loud peer or nonpreferred 
food, can also reinforce SIB.

Some SIB is not socially reinforced. In these 
cases, the stimulus products of the behavior can 
produce either automatic positive or automatic 
negative reinforcement (Vollmer, 1994). The 
term automatic means the reinforcement is not 
delivered by another person (Vaughan & Michael, 
1982). Thus, behavior maintained by automatic 
reinforcement is hypothesized to generate its own 
consequences. Automatic positive reinforcement 
can occur if the behavior produces some sort of 
pleasing sensation. Automatic negative reinforce-
ment can occur when the behavior terminates 
some aversive physical sensation, such as when 
self-scratching terminates an itching sensation or 
ear-hitting momentarily alleviates the pain pro-
duced by an ear infection (Cataldo & Harris, 
1982).

Pain states and states of discomfort are known 
to interact with reinforcement contingencies, 
making dangerous behavior (including SIB) 
more likely. For example, research has shown 
that severe problem behavior can increase when 
the individual is experiencing fatigue (Smith 
et  al., 2016), allergy symptoms (Kennedy & 
Meyer, 1996), menses (Carr et al., 2003), consti-
pation (Christensen et  al., 2008), skin irritation 
(Peine et  al., 1995), ear infections (O'Reilly, 
1997), and a host of other conditions. Thus, a 
thorough understanding of the causes of SIB 
must not only take into account reinforcement 
but also physiological states that may exacerbate 
the deleterious effects of reinforcement. For 
example, Kennedy and Meyer (1996) showed 
that negatively reinforced SIB was exacerbated 
when the participants in their study were experi-
encing allergies. Similarly, O'Reilly (1997) 
showed that escape behavior was elevated when 
their participant experienced ear infections.

Although most SIB appears to be sensitive to 
social positive, social negative, and automatic 
reinforcement, there is evidence that some forms 
of SIB may occur under conditions of aversive 
stimulation or reinforcer loss even if the SIB is 
not reinforced (Lloveras et  al., 2022). In a spe-
cific example, Hutchinson (1977) reviewed liter-

ature related to biting (self or others) that showed 
clearly that organisms, including humans, bite on 
something when presented with loud noise or 
other aversive stimulation. Similarly, organisms 
bite (self, others, or objects) when reinforcer 
delivery is withheld or terminated. According to 
Hutchinson, this general type of SIB may be 
related to phylogenetic factors, such as aggres-
sive behavior that is protective. Clearly, when 
dangerous behavior such as self-biting begins to 
occur, it is conceivable that it enters into contin-
gencies of reinforcement such as those described 
previously (e.g., Richman & Lindauer, 2005).

 Pre-treatment Considerations 
for SIB

Before beginning a behavioral assessment, or 
perhaps during the behavioral assessment, there 
are several important considerations related to 
the occurrence of SIB. First, medical profession-
als should be consulted to evaluate whether self- 
injury is related in any way to a medical 
complication, pain, or state of physical discom-
fort (Bosch et al., 1997). If the root cause of SIB 
is related to a physiological variable, such as an 
ear infection or allergies, it is important that a 
thoroughgoing treatment would address all such 
variables. It is also possible that medical provid-
ers may prescribe medications to treat ailments 
(e.g., constipation) or other sources of discomfort 
(e.g., sleep deprivation). During the evaluation 
process, behavior analysts can assist by using 
reliable methods of data collection, both to pro-
vide objective measurement in their collabora-
tions with other providers and ultimately to help 
measure treatment effects when a relation 
between a physiological variable and SIB has 
been identified.

Practitioners should also consider additional 
environmental modifications that may minimize 
injury risks, such as removing hard objects and 
padding furniture. In some cases, the severity of 
SIB may necessitate personal protective equip-
ment such as helmets, arm guards, and gloves. 
Protective equipment may reduce the overall 
severity of SIB but also presents several potential 
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drawbacks. Protective equipment that limits 
motor movement has been associated with physi-
ological side effects such as restricted range of 
motion, adverse effects on muscles and tendons, 
as well as bone degradation (e.g., Fisher et  al., 
1997). Thus, a careful balance between these 
negative side effects and client protection requires 
diligence and often coordinated efforts with a 
professional team. Additionally, in some cases, 
the protective equipment comes to function as a 
positive reinforcer for SIB and behavioral escala-
tions may occur when the equipment is removed 
(e.g., Kahng et al., 2008). In these cases, practi-
tioners must carefully weigh the benefits and 
drawbacks and plan for systematic fading of 
access to protective equipment as SIB is 
decreased. Protective equipment should not be 
viewed as an intervention per se, but rather as a 
possible necessity to ensure safety while a bio- 
behavioral intervention is established.

Other safety precautions should be consid-
ered. Some aspects of behavioral assessment, 
such as functional analyses (discussed below), 
rely on being able to evoke SIB and, therefore, 
should not be conducted if SIB would cause 
immediate danger to the participant, such as in 
the case of pica (ingestion of inedible objects), 
blows to the head or eyes, or scratching that pro-
duces bleeding. Behavior-analytic services can 
be provided in a wide range of settings, but not all 
settings are equipped with the resources to sup-
port safe implementation of procedures to evalu-
ate and treat SIB. For example, it might be safe to 
conduct a functional analysis of head banging in 
a hospital, where padding, helmets, and medical 
staff are readily available, but unsafe to conduct a 
functional analysis of head banging in a class-
room at a school, where resources are more lim-
ited and dangerous materials may put an 
individual at risk (such as glass windows). During 
assessment and treatment sessions, medical per-
sonnel should also be consulted related to 
session- termination criteria. For example, some 
assessment sessions are terminated when a spe-
cific number of self-injurious responses have 
occurred, or when tissue damage is incurred (e.g., 
Lerman et  al., 1994). When the individual’s 
safety is at risk, and de-escalation techniques 

have been ineffective, crisis intervention pro-
grams may be required. Crisis intervention is dis-
tinct from behavioral intervention programs and 
generally involves physical management, some-
times including brief restraint, for the sole pur-
pose of preventing the individual from further 
causing damage to themselves (Reed et  al., 
2013). These techniques should only be imple-
mented by highly trained staff with ongoing 
supervision. Similar to protective equipment, cri-
sis intervention programs are not a replacement 
for comprehensive medical or behavioral inter-
vention and should not be implemented long- 
term (Reed et al., 2013; Vollmer et al., 2011).

 Behavioral Assessment of SIB

 Indirect Assessment

Indirect assessment refers to methods used to 
gather information about the target behavior via 
questionnaire or interview. During indirect 
assessments, informants are asked to provide 
descriptions of the behavior and information 
about common environmental events surround-
ing the target behavior. There are numerous indi-
rect assessment formats available ranging from 
informal interviews to more structured interviews 
(e.g., O’Neill et al., 1997), questionnaires (e.g., 
Matson & Vollmer, 1995), and rating scales (e.g., 
Durand & Crimmins, 1988).

Generally, informants are asked about the 
environmental variables that co-occur with 
SIB.  For example, in the Functional Analysis 
Screening Tool (FAST), informants are asked to 
provide a description of the topography, severity 
and frequency of the behavior, times when the 
behavior is most and least likely to occur, and 
“yes or no” answers to a series of questions (e.g., 
“Does the problem behavior occur when the per-
son is asked to perform a task or to participate in 
activities?”).

Indirect assessments are a useful component 
of any comprehensive behavioral assessment as 
they initiate a dialogue between the therapist and 
caregivers and provide a forum to collect prelimi-
nary information about SIB. For example, indi-
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rect assessments can help in the development of 
objective descriptions of the target behavior 
(operational definitions) along with information 
about the frequency and severity of the 
SIB. Indirect assessments can also help identify 
potential medical or environmental variables that 
might affect either the specific function of SIB 
(e.g., menses might increase the likelihood of 
escape maintained problem behavior; Carr et al., 
2003) or the rate of SIB more generally (e.g., 
sleep deprivation; Kennedy & Meyer, 1996). 
Other benefits of indirect assessments are that 
they can be administered relatively quickly (e.g., 
15–20 min) and they require little training to con-
duct. Furthermore, indirect assessments may elu-
cidate information about topographies that are 
not amenable to direct assessment methods. This 
may include behavior that occurs too infrequently 
to be reliably observed through direct assessment 
methods, covert SIB such as skin picking that 
occurs in the absence of other people, or responses 
that cannot be allowed to occur due to the sever-
ity of behavior (e.g., head banging against sharp 
objects, eye-gouging). Indirect assessments may 
provide a starting point to inform subsequent 
assessment components (e.g., descriptive and 
functional analyses) and may also provide an 
alternative when direct assessments cannot be 
conducted. However, in most cases, it is recom-
mended that indirect assessments should not be 
used as the sole means to acquire information 
about SIB because they do not directly identify 
functional relations. Also, informant reports are 
widely known to be unreliable when indirect 
assessments are used to evaluate severe behavior 
(Roscoe et al., 2015). Thus, indirect assessments 
should be supplemented with direct assessment 
measures when possible.

 Descriptive Analysis

Descriptive analysis (DA) refers to the direct 
observation of behavior during natural contexts 
(Bijou et  al., 1968). During DAs, data are col-
lected on the frequency or duration of the target 
behavior and surrounding antecedent and conse-
quent events. However, as with indirect assess-

ments, no systematic manipulation of 
consequences is made. Data gathered during DAs 
may provide necessary information for general 
assessment or treatment evaluation purposes such 
as operational definitions of behavior, baseline 
levels of responding, and potentially relevant 
environmental events. Another potential benefit 
of DA methods for SIB specifically is that direct 
observations of the topography might not only 
inform investigations of function but root cause 
as well. For example, if SIB is targeted at the jaw 
or mouth, it may be likely that the individual is 
experiencing dental pain that should be investi-
gated. Similar considerations could be made for 
SIB directed at the ears (e.g., ear infections), 
stomach (e.g., gastrointestinal issues), or even 
head (e.g., headaches). Furthermore, DAs can be 
used to identify potential cyclical patterns in SIB 
that could be related to bio-behavioral factors 
such as allergies or menses (Carr & Smith, 1995).

The major limitation of DA methods is that a 
functional relation cannot be determined because 
consequences are not manipulated. For example, 
St. Peter et al. (2005) conducted functional anal-
yses for four participants and found that attention 
was not a reinforcer for problem behavior for any 
of the participants. However, St. Peter et al. then 
used DAs to examine relations between attention 
and problem behavior and found that the delivery 
of attention was highly correlated with problem 
behavior for all participants. Thus, DA methods 
often indicate a relation between occurrence of 
problem behavior and the occurrence of atten-
tion, but that does not necessarily mean that 
attention is the reinforcer for the problem behav-
ior. Additionally, several studies have compared 
the results from descriptive and functional analy-
ses and found that often they do not correspond 
(see Contreras et  al., in press, for literature 
review). Thus, DAs are generally determined to 
be inappropriate as a sole means of hypothesizing 
functional relations for SIB.

Despite limitations, DAs may inform func-
tional analyses and treatments. For example, 
direct observation can improve operational defi-
nitions of behavior and provides information on 
the naturally occurring rates of behavior (i.e., a 
baseline), which can later be used to assess treat-
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ment effects. They may also help to identify idio-
syncratic events related to behavior (e.g., 
Schlichenmeyer et  al., 2013), such as specific 
instructional demands associated with the behav-
ior, or specific tangible or attention-related con-
sequences. Furthermore, direct observation may 
provide useful information when functional anal-
yses cannot be conducted safely. Descriptive 
analyses can also be used to identify precursors 
to more severe forms of behavior (Borrero & 
Borrero, 2008). These precursors identified via 
DAs can subsequently be reinforced, in lieu of 
SIB, in a functional analysis.

 Functional Analyses

A functional analysis generally refers to the 
manipulation of variables to determine cause and 
effect relations. However, in the realm of contem-
porary applied behavior analysis, functional anal-
ysis usually refers to a specific assessment 
procedure used to identify reinforcers maintain-
ing problem behavior (Iwata et  al., 1994a). 
During a functional analysis, consequences are 
isolated and manipulated contingent on problem 
behavior to identify functional relations. 
Although the intentional delivery of potentially 
reinforcing events may seem counterintuitive, 
this approach is analogous to allergy testing, dur-
ing which patients are exposed to various aller-
gens to determine an effective course of treatment. 
During functional analyses, participants are 
exposed to analogs of situations they commonly 
experience in everyday life to determine an effec-
tive course of treatment. Functional analysis 
offers advantages over indirect and descriptive 
methods because the information gathered is not 
correlational. Thus, functional analyses may pre-
vent the implementation of ineffective treatments 
or treatments that are contraindicated (e.g., Iwata 
et al., 1994b).

A commonly used functional analysis proce-
dure was first described by Iwata et al. (1994a). 
The general procedures involved alternating the 
presentation of three test conditions and one con-
trol condition repeatedly in a multielement 
experimental design until clear outcomes were 

obtained. The purpose of the control condition 
was to create a situation in which SIB was 
unlikely to occur. That is, the participant was 
given free access to preferred items, the therapist 
provided attention intermittently, and no demands 
were placed on the participant. Differentially 
higher rates in the test conditions relative to the 
control condition were used to indicate a rein-
forcement effect. The test conditions in Iwata, 
Dorsey et al. included social attention, demand, 
and alone. In many current applications, another 
condition typically called “tangible” is included 
when necessary (Rooker et al., 2011).

The most common test conditions are alone/
no interaction, attention, tangible, and escape 
(Beavers et  al., 2013). Attention and tangible 
conditions test whether SIB is maintained by 
social positive reinforcement; a tangible or atten-
tion is initially withheld and only delivered con-
tingent on SIB.  The purpose of the escape 
condition is to test if behavior is maintained by 
socially mediated negative reinforcement in the 
form of escape, usually from instructional 
demands. The therapist presents the aversive 
stimuli (e.g., demands) and only removes them 
contingent on SIB. Differentially higher rates of 
SIB in these test conditions relative to the control 
condition indicate that SIB is reinforced by either 
access to attention, access to tangibles, escape 
from demands, or a combination.

The purpose of the alone or no-interaction 
condition is to test if behavior is sensitive to non- 
socially mediated or automatic reinforcement. 
More specifically, this condition is used to evalu-
ate whether SIB persists in the absence of social 
consequences. During the alone condition, the 
participant is left alone in the room and observed 
through a one-way mirror. During the no- 
interaction variation, the individual remains in 
the room with the therapist who provides no pro-
grammed consequences for SIB.  Differentially 
higher rates of SIB in the alone or no conse-
quence condition relative to the control condition 
indicate that SIB is automatically reinforced.

There are special considerations to consider 
when SIB is maintained by automatic reinforce-
ment. Although high rates across all of the test 
and control conditions may in some cases indi-
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cate that SIB is automatically reinforced because 
automatic reinforcement is available during any 
condition, there are other patterns that emerge. 
Thus, the pattern of responding in functional 
analyses can provide information about what 
treatment components may be necessary, which 
is discussed in the treatment section of this chap-
ter. For example, Hagopian et al. (2015) analyzed 
functional analysis data for 39 individuals with 
SIB maintained by automatic reinforcement and 
identified three main subtypes of responding. 
Individuals with automatically reinforced SIB in 
subtype 1 engaged in the highest rates of SIB in 
the no-interaction condition and lowest rates of 
SIB in the play condition. For subtype 2, 
 individuals engaged in high rates across all con-
ditions. Patterns of behavior in subtype 3 resem-
bled patterns in subtype 2, but SIB was 
accompanied by self-restraint (e.g., sitting on 
hands, putting arms inside of clothing).

When conducting functional analyses of SIB, 
several important considerations should be 
addressed. First, it should be determined whether 
the behavior is amenable to a functional analysis. 
Standard functional analyses should not be con-
ducted if the behavior is classified as a restricted 
operant. For example, the probability of emesis 
(i.e., vomiting) decreases following the first 
instance, and thus within-session consequences 
designed to reinforce it may not produce a rein-
forcement effect. Relatedly, because clear func-
tional analysis outcomes rely on at least moderate 
rates of behavior to assess relations between 
behavior and environmental events, functional 
analyses may be less useful for extremely low- 
rate SIB. In these cases, other assessment formats 
or variations of the standard functional analysis 
procedure should be used. Some limitations of 
functional analyses have been discussed in the 
literature, such as that they (a) require a special-
ized setting, (b) are time consuming and (c) are 
complicated to conduct (Roscoe et  al., 2015). 
However, many variations in functional analysis 
have been developed to address these issues (e.g., 
brief functional analysis, evaluations of within- 
session responding, Querim et  al., 2013). For 
more information on these variations, refer to 
Chap. 5 of this book.

Another consideration for the development of 
a functional analysis as an assessment compo-
nent is that such an analysis may be inappropriate 
for some forms of behavior. For example, func-
tional analyses may be inappropriate for behavior 
that causes an immediate danger to the partici-
pant, or behavior that occurs too infrequently to 
reliably observe. Variations in the standard func-
tional analysis method have been proposed to 
address these limitations. For severe and danger-
ous forms of behavior, some researchers have 
suggested assessing less severe forms of precur-
sor behavior that reliably precede SIB. For exam-
ple, Smith and Churchill (2002) identified 
precursors for four individuals who engaged in 
SIB. They conducted functional analyses of both 
the precursor behavior and SIB and showed that 
the functions of the precursor behavior corre-
sponded with the function of SIB.  Other varia-
tions of functional analyses have been used to 
address the problem of low-rate behavior by 
increasing the duration of the test conditions 
from 10–15 to 45–60 min (Kahng et al., 2001).

In summary, functional analysis is considered 
standard in the behavioral assessment of 
SIB. Furthermore, previous research has shown 
that typical functional analysis procedures may 
be adapted to accommodate time constraints and 
other previously cited limitations. Functional 
analysis research or individualized functional 
analyses provide a direct link between assess-
ment and treatment development.

 Behavioral Treatment

When variables related to the occurrence of SIB 
have been identified, effective treatments can be 
developed. Function-based treatments that are 
designed to reduce SIB involve three primary 
components of intervention: antecedent or pre-
ventive environmental modifications, use of rein-
forcement to increase appropriate alternative 
skills, and consequence-based strategies (e.g., 
minimizing reinforcers for SIB, punishment pro-
cedures if reinforcement-based strategies alone 
are ineffective). Below we discuss treatment 
studies that usually isolate one of these compo-
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nents. However, comprehensive, ethical, and 
effective treatments should aim to include multi-
ple components.

 Antecedent Interventions

Broadly, antecedent interventions are designed to 
arrange the environment to reduce the likelihood 
that target behavior occurs in the first place. 
These interventions often involve altering the 
environment to increase access to reinforcers and 
reduce or modify aversive stimuli that may evoke 
SIB. For example, if a student’s SIB is evoked in 
the context of academic tasks in the classroom, 
some examples of antecedent interventions are 
physical alterations of the classroom to reduce 
noise (e.g., Kettering et al., 2018), instructional 
modifications to ensure work is at student’s skill 
level (Reed et al., 2010), and choice of activities 
when possible (e.g., Humenik et al., 2008).

Another commonly used antecedent interven-
tion is noncontingent reinforcement (NCR), or 
the time-based presentation of reinforcers inde-
pendent of behavior (Carr et  al., 2000). 
Noncontingent reinforcement decreases the 
occurrence of the target behavior by reducing the 
establishing operation controlling behavior (e.g., 
caregiver attention is already freely available, so 
there is less need to engage in SIB to get atten-
tion). Noncontingent reinforcement also weakens 
the contingency between the target response and 
reinforcer delivery, and (if SIB no longer pro-
duces the functional reinforcer) ensures that there 
is no programmed relation between the problem 
behavior and reinforcer delivery (Thompson & 
Iwata, 2005).

The NCR approach is commonly implemented 
using reinforcers identified via a functional anal-
ysis. In the treatment of severe SIB maintained 
by social positive reinforcement in the form of 
attention or tangibles, NCR involves the delivery 
of attention or tangibles continuously or at times 
independent of behavior (e.g., Vollmer et  al., 
1993). In the treatment of SIB maintained by 
social negative reinforcement in the form of 
escape from academic demands, NCR may 
involve providing brief escape from tasks at set 

intervals (e.g., a 30-s break every 2  min; e.g., 
Vollmer et al., 1995) or “free” positive reinforc-
ers designed to reduce the aversiveness of the 
instructional activity (Lomas et al., 2010).

The NCR approach has also been shown to 
reduce socially reinforced SIB even when arbi-
trary or alternative reinforcers were used (“arbi-
trary” only in the sense that they were not the 
maintaining reinforcer for SIB). For example, if 
SIB is reinforced by access to attention, a care-
giver may provide noncontingent access to alter-
native preferred tangible items. Similarly, if SIB 
is reinforced by escape from demands, providing 
alternative reinforcers such as preferred edibles 
or access to music during that demand period 
may reduce the SIB (e.g., Lomas et  al., 2010). 
Phillips et al. (2017) analyzed 27 applications of 
NCR in the treatment of severe problem behav-
ior. Notably, when the authors compared the 
effectiveness of functional vs. alternative rein-
forcers in NCR, results showed comparable 
reductions for socially reinforced problem behav-
ior. Furthermore, a common and practical goal of 
behavioral intervention is to increase tolerance to 
delays to reinforcement or times when reinforc-
ers are unavailable. NCR using alternative rein-
forcers has also been shown to maintain low 
levels of problem behavior during periods when 
the functional reinforcer is not available. 
Simmons et  al. (2022) compared the effects of 
NCR during schedule thinning of the functional 
reinforcer for four individuals with ASD who 
exhibited problem behavior including SIB.  The 
researchers signaled time periods when the func-
tional reinforcer was not available and compared 
levels of problem behavior during control (no 
items/activities) versus when access to moder-
ately preferred alternative items, moderately pre-
ferred attention, and moderately preferred tasks 
was provided. Results showed more effective and 
efficient schedule thinning when the participant 
was provided noncontingent access to alternative 
activities.

In the case of behavior reinforced by escape 
from demands, the inclusion of highly preferred 
reinforcers in an environment may reduce the 
motivation to escape the situation. Gover et  al. 
(2019) conducted a review of 256 applications of 
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environmental enrichment to automatically rein-
forced problem behavior (including SIB). Results 
showed that EE alone reduced SIB to clinically 
appropriate levels in 44.6% of cases. EE plus an 
additional consequence manipulation reduced 
SIB to clinically appropriate levels in 56.1% of 
cases.

The application of NCR and EE is more effec-
tive when the items or activities used within them 
are identified via systematic assessment such as 
preference or reinforcer assessments (Vollmer 
et al., 1994). Preference assessments involve the 
presentation of various stimuli (e.g., toys, edi-
bles) and direct observation of item selection and 
engagement, whereas reinforcer assessments test 
the efficacy of the stimulus at increasing a target 
response (see Kang et  al., 2013 for a review). 
Conducting these assessments ensures that indi-
viduals will engage with the item, that the item 
functions as a reinforcer, or both. A similar 
assessment is the Competing Stimulus 
Assessment (CSA), which is a preassessment to 
identify items to include in NCR (e.g., Piazza 
et al., 1998). During CSAs, individuals are pre-
sented with stimuli, and data are collected on 
both item engagement and levels of problem 
behavior. Stimuli associated with high levels of 
engagement and low levels of problem behavior 
are then incorporated into treatment. CSAs have 
been effective at identifying competing items for 
a variety of functions of problem behavior 
(Haddock & Hagopian, 2020). In some cases, 
procedural modifications, such as prompting and 
reinforcement, may be necessary to increase 
engagement with potential competing items (e.g., 
Hagopian et al., 2020; Leif et al., 2020). Hagopian 
et al. conducted traditional CSAs and found that 
they were ineffective at identifying competing 
items for 6 participants who exhibited SIB. They 
re-presented the items and implemented prompt-
ing for item engagement and response blocking 
for SIB. The augmented CSA effectively identi-
fied items for all 6 participants.

Noncontingent reinforcement, and related, 
procedures have several important advantages. 
First, continuous access to functional or alterna-
tive reinforcers provides a powerful intervention 
to greatly reduce SIB. For this reason, continuous 

NCR may be indicated as a first step when the 
safety of the individual is in danger. Second, 
NCR is relatively easy to implement because 
reinforcers are delivered based on time (rather 
than observation of behavior). Thus, therapists do 
not need to constantly attend to the individual in 
order to implement the procedure correctly. 
Third, NCR is effective across a range of func-
tions and topographies.

Noncontingent reinforcement is associated 
with at least three main disadvantages. First, 
NCR does not specifically promote adaptive 
behavior. For that reason, NCR should be consid-
ered just one component of an effective behav-
ioral intervention including differential 
reinforcement of alternative behavior. Second, 
NCR may compete with other schedules of rein-
forcement. For example, Goh et  al. (2000) 
showed that dense schedules of NCR decreased 
SIB to low levels but interfered with the partici-
pants’ acquisition of mands for the functional 
reinforcer. The schedule of NCR had to be 
thinned before manding emerged. Although con-
tinuous or dense schedules of NCR may be nec-
essary early in treatment to reduce SIB to safe 
and manageable levels, these schedules should be 
thinned to avoid interference with development 
of adaptive skills. Third, on rare occasions, NCR 
may strengthen problem behavior as a result of 
accidental pairings between behavior and rein-
forcer delivery (e.g., Vollmer et al., 1997). This 
problem can be addressed by including a momen-
tary differential reinforcement of other behavior 
(mDRO) component, or brief temporal gap 
before reinforcer delivery, to ensure that the SIB 
and reinforcer are not coupled on a consistent 
basis (e.g., Lindberg et al., 1999).

 Increasing Appropriate Alternative 
Skills

The second main component of a comprehensive 
function-based treatment is increasing appropri-
ate alternative skills. Behavior analysts recognize 
that SIB occurs as a function of environmental 
consequences, and simply targeting SIB for 
reduction without teaching the individual new 
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ways to access reinforcers would be unethical. 
Appropriate alternative skills are often strength-
ened via differential reinforcement of alternative 
behavior (DRA). During DRA, reinforcers are 
provided at greater levels (i.e., along at least one 
dimension) for alternative skills and reinforcers 
are minimized for problem behavior (Vollmer 
et  al., 2020). As a result, problem behavior is 
reduced by strengthening specific responses to 
compete with the target response.

One variant of DRA is functional communica-
tion training (FCT). In FCT the alternative 
behavior takes the form of a conventional com-
munication response and can be used to obtain 
the same reinforcer previously maintaining 
 problem behavior (Carr & Durand, 1985; Durand 
& Carr, 1991). The form of the appropriate 
behavior may be determined by considering the 
abilities of the student (in terms of their existing 
communicative repertoire) and the readiness of 
the community to respond appropriately to the 
communicative response. In general, the response 
effort to engage in the functional communication 
response should be low, and the schedule of rein-
forcement should, at least initially, be continuous 
until the individual is exhibiting the skill regu-
larly and across environments (Tiger et al., 2008).

As a treatment to reduce problem behavior 
reinforced by social positive reinforcement (in 
the form of attention or access to tangibles), FCT 
involves teaching the individual how to request 
and then providing attention or tangibles follow-
ing each appropriate request. Likewise, to reduce 
problem behavior reinforced by social negative 
reinforcement (in the form of escape from task 
demands), FCT would consist of providing a 
momentary reprieve from the work materials. For 
example, if the individual were to sign “break” 
during an instructional sequence, the therapist 
might quickly remove the task materials and turn 
away from the individual for 30  s. Marcus and 
Vollmer (1995) investigated the use of DRA to 
reduce a girl’s disruptive behavior reinforced by 
social negative reinforcement in the form of 
escape from demands. In one condition, breaks 
were provided following appropriate requests. In 
another condition, breaks were provided follow-
ing compliance with the academic demands. 

Both conditions produced decreases in disrup-
tions; however, compliance remained low in the 
condition in which requests were reinforced by a 
break and compliance increased in the condition 
in which breaks were provided following compli-
ance. Thus, it is important at times to consider 
DRA procedures that do not necessarily reinforce 
communication per se but that target some other 
specific replacement behavior. Most published 
treatment evaluations of DRA have used the pro-
cedure in conjunction with extinction for prob-
lem behavior. That is, appropriate alternative 
responses were reinforced on dense schedules 
while reinforcers were withheld for problem 
behavior. For several reasons, however, extinc-
tion for problem behavior may not be advised.

A DRA approach offers certain advantages 
when extinction is not a viable treatment compo-
nent. First, DRA may be implemented with alter-
native reinforcers which compete with the 
functional reinforcers for self-injury. For exam-
ple, several studies have shown that positive rein-
forcement for compliance may decrease 
escape-maintained problem behavior and 
increase compliance, even as problem behavior 
continues to be reinforced with breaks from 
demands (e.g., Carter, 2010; Slocum & Vollmer, 
2015). Second, DRA may be implemented by 
altering parameters of reinforcement such as 
quality, amount, delay, and ratio-requirement for 
both problem and appropriate behavior in a way 
to favor appropriate behavior (e.g., Athens & 
Vollmer, 2010; Kunnavatana et al., 2018). Baum 
(1974) described the matching law, a quantitative 
description of behavior that can account for vari-
ations in reinforcement parameters. The match-
ing law predicts that, in situations in which two 
responses are available (e.g., problem and appro-
priate behavior), more behavior will be allocated 
toward the response associated with higher fre-
quencies, higher quality, higher quantity, and 
lower delays to reinforcement. When applied to 
problem behavior, if a care provider must present 
attention following problem behavior (e.g., SIB 
that would produce immediate tissue damage), 
the parent could provide brief, lower quality 
attention following SIB (e.g., minimal physical 
guidance or blocking) compared to following 
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appropriate requests (e.g., high levels of verbal 
praise, high fives, special toys, or treats). For less 
serious problem behavior, delays and ratio- 
requirements could also be manipulated. For 
example, a parent might only provide attention 
following a brief delay after every other instance 
of problem behavior as compared to providing 
attention immediately after every instance of 
appropriate behavior. Kunnavatana et al. assessed 
participants’ sensitivity to or preference for the 
different parameters and used the results to 
implement differential reinforcement in the treat-
ment of problem behavior. Results showed that 
when both problem behavior and appropriate 
behavior resulted in the same consequence, par-
ticipants exhibited high rates of problem behav-
ior. When appropriate behavior resulted in higher 
magnitude or higher quality reinforcers, problem 
behavior decreased to zero levels.

In addition to the advantages described above, 
DRA specifically arranges for the strengthening 
of appropriate behavior while reducing compet-
ing inappropriate behavior. Effects of DRA in the 
form of FCT may also be more likely than effects 
of other procedures to persist outside of the treat-
ment environment if the communicative response 
is likely to produce the maintaining reinforcer in 
other environments (such as with the use of con-
ventional speech). One disadvantage of DRA, at 
least in the form of FCT, is that for some indi-
viduals, a punishment component is sometimes 
necessary (e.g., Hagopian et  al., 1998; Hanley 
et al., 2005; Rooker et al., 2013). However, the 
need for punishment procedures may be miti-
gated when additional supports such as visual 
cues are implemented (e.g., Greer et al., 2016).

Another DRA approach is to “treat” SIB by 
building a wide range of replacement skills via 
reinforcement procedures including shaping, 
chaining, and modeling. The notion is that the 
more extensive the adaptive repertoire, the less 
time an individual has to engage in SIB.  This 
approach targets specific skills or sets of skills, 
not as a direct functional replacement for SIB, 
but rather on the premise that the ability to com-
municate generally, engage in appropriate leisure 
activity, and engage in work or academic ability 
in some way supplants the likelihood of engaging 

in SIB.  The approach is consistent with basic 
research on the matching law, which suggests 
that individuals allocate their behavior toward 
reinforcers that are more frequent and easier to 
obtain. One form of the matching law, single- 
alternative matching (de Villiers, 1977), describes 
the relation between engaging in one response, 
the reinforcers available for that response, engag-
ing in all other responses, and all other available 
reinforcers. For individuals who engage in SIB, 
response allocation may be considered a “choice” 
between engaging in SIB and engaging in any-
thing else (the term choice is used here in a tech-
nical sense and is not intended to imply that the 
individual wants to engage in SIB). From the per-
spective of the matching law, a person may be 
less likely to engage in SIB if reinforcers for 
other behavior are more readily available. It fol-
lows then that SIB (or other forms of severe prob-
lem behavior) may be suppressed by teaching 
individuals new ways of obtaining reinforcement. 
That is, by increasing the reinforcers available for 
“doing anything else,” the relative payoff for 
engaging in SIB will be reduced.

When SIB is evoked by the presentation of 
certain environmental stimuli (e.g., instructional 
demands, medical/dental procedures, noise), then 
systematic fading, desensitization of the stimuli, 
or both, may be useful. Initially, stimuli that 
evoke SIB are removed from the environment 
and then gradually introduced as SIB remains 
low. Reinforcers are provided for the absence of 
SIB or contingent upon appropriate alternative 
behavior, such as compliance with instructions. 
Stuesser and Roscoe (2020) compared the effects 
of differential reinforcement and differential 
reinforcement plus stimulus fading in the treat-
ment of problem behavior maintained by escape 
from medical exams. Results showed that stimu-
lus fading, conducted by breaking down exams 
into smaller components and introducing them 
gradually, was necessary to increase compliance 
and reduce problem behavior. In another exam-
ple, Ricciardi et  al. (2006) evaluated contact 
desensitization to treat a phobia (i.e., screaming, 
aggression, elopement) to animatronic objects 
exhibited by an 8-year-old with ASD. They ini-
tially provided noncontingent access to preferred 
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activities 6 m away from the target object. Then 
they gradually decreased the proximity to the tar-
get object to maintain reinforcer access. The 
treatment package was effective at decreasing 
problem behavior and increasing approaches to 
the animatronic object, even in the absence of 
extinction procedures.

 Consequence-Based Strategies

Treatment plans should also specify what to do 
when the target behavior occurs. Procedurally, 
extinction involves withholding reinforcers that 
were previously delivered following behavior 
(Catania, 1998). Extinction results in a gradual 
decrease in the likelihood of behavior (Skinner, 
1938). In addition to the gradual decrease in 
behavior (main effect of extinction), the proce-
dure is also commonly associated with poten-
tially adverse side effects sometimes collectively 
referred to as an extinction burst (Lerman & 
Iwata, 1996). These side effects may include 
temporary increases in rate and intensity of the 
target behavior as well as aggression and an 
increase in topographical variations of self-injury 
(including both novel and previously reinforced 
forms). Additionally, a number of factors may 
lead to the reemergence of previously extin-
guished self-injury including changes in environ-
mental context, also known as renewal (e.g., 
Muething et  al., 2020) or extinction of or 
decreases in reinforcement schedules for alterna-
tive behavior, also known as resurgence (e.g., 
Wacker et al., 2013).

Therefore, extinction should rarely, if ever, be 
used in isolation. More commonly it is used as a 
component within a larger treatment package. 
The specific form of the extinction procedure 
may appear different depending on the source of 
reinforcement being withheld (Iwata et  al., 
1994b). For example, extinction of behavior 
maintained by social positive reinforcement in 
the form of attention would likely involve mini-
mizing attention toward the individual following 
instances of SIB (e.g., Iwata et  al., 1994b). 
Conversely, extinction of SIB maintained by 
social negative reinforcement in the form of 

escape from instructional activities would involve 
continued presentation of the instructional activ-
ity following problem behavior (e.g., Iwata et al., 
1990). In either case, extinction necessitates that 
the reinforcers no longer follow behavior.

When reinforcement for SIB is socially medi-
ated, with the exception of situations in which 
safety prohibits it, it is usually possible for the 
care-provider to at least minimize reinforcement. 
However, when SIB is automatically reinforced it 
is more difficult to withhold reinforcement 
because the reinforcement is not directly con-
trolled by a care-provider. Nonetheless, the pro-
cedure known as “sensory extinction” provides a 
model for extinction of automatically reinforced 
behavior (Rincover, 1978). For example, Iwata 
et  al. (1994b) implemented extinction of one 
individual’s head banging by placing a helmet on 
the individual’s head. Rates of SIB decreased 
markedly when the helmet was worn. Presumably, 
the helmet served to attenuate the sensation 
caused by head banging because the individual 
was still able to engage in the response (and did, 
initially) while only the products of the response 
changed. Therefore, the behavior decreased when 
its reinforcing consequences were no longer 
available. Similar effects have been reported with 
gloves (for hand biting) and other protective 
equipment (e.g., Roscoe et al., 1998).

Because extinction in isolation is rarely rec-
ommended, practitioners should include a plan 
for the individual to access reinforcement in 
another manner. In addition to NCR and DRA 
procedures, differential reinforcement of other 
behavior (DRO) involves the delivery of reinforc-
ers for the absence or non-occurrence of behavior 
for a set time period. For example, if SIB is main-
tained by access to tangibles, then tangible 
items can be delivered every 5 min as long as SIB 
has not occurred. One potential advantage of 
DRO is that, when combined with extinction, it 
may attenuate some of the potential side effects 
of extinction (Homer & Peterson, 1980). That is, 
unlike with pure extinction, the individual still 
has some access to the reinforcer. However, DRO 
has been associated with aggression (Lennox 
et  al., 1987) and emotional behavior (Cowdery 
et al., 1990). Differential reinforcement of other 
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behavior has other noteworthy disadvantages. 
For example, the procedure may result in low 
rates of reinforcement if rates of the target 
response remain high. In such cases, DRO is 
functionally equivalent to extinction and in turn 
may produce side effects similar to the extinction 
burst (Vollmer et  al., 1993). Additionally, DRO 
does not explicitly promote appropriate alterna-
tive behavior. Although appropriate behavior 
may indeed occur during intervals in which SIB 
does not occur, the procedure neither ensures that 
appropriate behavior occurs or that other inap-
propriate behavior does not occur during rein-
forced intervals (e.g., Jessel et al., 2015). When 
alternative reinforcers are used (as is often the 
case with behavior maintained by automatic rein-
forcement), DRO may be less effective because 
the success of the intervention depends on the 
ability of these reinforcers to compete with the 
reinforcers maintaining problem behavior (Carr 
& Durand, 1985; Cowdery et al., 1990).

In some cases, the severity of SIB (including 
resistance to treatment) may necessitate addi-
tional behavior reduction procedures. Punishment 
is the suppression of behavior as a result of the 
presentation or removal of stimuli following 
behavior (Miltenberger, 2008). While both pun-
ishment procedures have been used historically, 
they should be considered a last resort to inter-
vention. At times it may be considered unreason-
able or unethical to continue to implement an 
ineffective treatment when other procedures (i.e., 
punishment procedures) could be effective. 
Perhaps the most severe and intractable cases of 
dangerous SIB could be immediately suppressed 
via punishment, while other (more widely 
accepted) treatments could be incorporated. Of 
course, careful peer review and proper ethics 
training would be a prerequisite to usage of pun-
ishment procedures, or for that matter any proce-
dures designed to reduce dangerous SIB.

 Conclusion

Self-injury is a dangerouss form of behavior that 
occurs in some individuals diagnosed with ASD. 
A majority of evidence supports the notion that 

SIB is, at least in part, learned behavior. 
Behavioral assessment methods are designed to 
identify reinforcers maintaining SIB so that more 
effective treatments can be developed. Although 
assessment components have advantages and dis-
advantages, collectively the idea is to link the 
assessment information directly to treatment 
development. The most effective treatments 
involve multiple antecedent and consequent com-
ponents to reduce motivation to engage in SIB 
and to promote functional and pivotal alternative 
behavior. It is important to consider the overall 
skill repertoire of the individual and to teach 
replacement behavior even if it is not directly or 
functionally related to SIB. In addition, although 
controversial, there may be some severe cases 
where punishment should be considered in the 
best interest of the individual. In any case of dan-
gerous SIB, peer review is recommended so that 
the decision-making process of the practitioner is 
suitably aided by input from colleagues.
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Autism spectrum disorder (ASD) is characterized 
by a number of co-occurring cognitive and 
behavioral deficits or excesses. Some of the crite-
ria used to diagnose ASD include impairments in 
communication and social skills, as well as 
restrictive and repetitive behaviors that persist 
across environments (American Psychiatric 
Association, 2013). In general, these traits can 
have a significant impact on an individual’s adap-

tive functioning and could interfere with daily 
living skills (Szatmari et  al., 2015). Further 
impacting the long-term adaptive trajectory of 
individuals with ASD is comorbid psychopathol-
ogy and occurrence of challenging behaviors 
such as self-injury, environmental destruction, 
tantrums, and aggression (Antonacci et al., 2008; 
Rojahn et al., 2007). Individuals with ASD who 
engage in severe challenging behavior such as 
aggression and tantrums are at increased risk for 
denial of services, expulsion from school, social 
isolation, institutionalization, overuse of medica-
tion, physical restraint, and physical abuse 
(Antonacci et  al., 2008; Lunsky et  al., 2017; 
McGillivray & McCabe, 2004). As a result, clini-

Brief synopsis: These are common problems that can markedly impair development of 
children with autism. Forms of aggression and tantrum presented by this population will 
be discussed along with methods of assessment and treatment.
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cians working in the field of Applied Behavior 
Analysis (ABA) have focused their efforts on 
reducing challenging behavior, including aggres-
sion and tantrums, in individuals with ASD 
(Brosnan & Healy, 2011; Matson & Jang, 2014; 
Ringdahl et al., 2009).

Aggression is generally defined as behavior 
that is threatening to others or likely to cause 
harm to others, including attempts at causing 
harm to others. Broadly, the topography of aggres-
sion can be verbal (e.g., swearing or screaming at 
another person), physical (e.g., kicking, punch-
ing, biting, or scratching another person), or make 
use of physical items in order to aggress (e.g., 
throwing objects at another person). A person can 
demonstrate one type of aggressive behavior or 
many different topographies of aggression can 
 co-occur in what is commonly described as a 
“tantrum,” “outburst,” or “meltdown.” Tantrums 
can occur with variable frequency (e.g., daily, 
weekly), intensity (e.g., mild or moderate), and 
duration (e.g., 5 minutes or 5 hours). Because of 
the variability of aggressive behavior observed 
during tantrums, researchers have defined aggres-
sion in different ways. For instance, the Aberrant 
Behavior Checklist Irritability subscale (Aman & 
Singh, 1986), the aggression subscale of the Child 
Behavior Checklist (Farmer et  al., 2015), and 
observational studies in the assessment and treat-
ment of tantrums all classify aggressive behavior 
somewhat differently (Brosnan & Healy, 2011; 
Matson & Jang, 2014). Differences in the defini-
tion of aggression or tantrums can create chal-
lenges in comparing aggression and treatments 
across individuals. Nonetheless, a rich and robust 
literature base exists on the characteristics of 
aggression in individuals with ASD as well as the 
treatment of challenging behavior in this popula-
tion based on principles derived from ABA 
(Brosnan & Healy, 2011).

Some level of tantrums, including aggression 
and emotional outbursts, appears to be universal 
and is likely a typical part of child development 
(Solter, 1992; Potegal & Davidson, 2003). 
However, rates of aggressive behavior may be 
higher in individuals with ASD compared to typi-
cally developing peers and those with other 
developmental disabilities (Farmer & Aman, 

2011; Fitzpatrick et  al., 2016). Some research 
suggests that aggression occurs in approximately 
half of individuals diagnosed with ASD, which is 
significantly higher than the general population 
(Kanne & Mazurek, 2011; Mazurek et al., 2013). 
However, estimates on the prevalence of aggres-
sion across the lifespan have varied across studies 
(Hartley et  al., 2008; Lecavalier et  al., 2006). 
Importantly, the prevalence of aggressive behav-
ior increases with severity of communication 
deficits and co-occurring developmental disabili-
ties (Holden & Gitlesen, 2006).

Whereas age, gender, and family dynamics 
tend to predict rates of aggression and tantrums 
in neurotypical children in the general popula-
tion (Tremblay et al., 2004), risk factors for the 
development and persistence of these challeng-
ing behaviors in children with ASD are distinct 
from typically developing children. For instance, 
unlike neurotypical children, gender differences 
do not tend to be associated with higher or lower 
rates of aggression in children with ASD (Hartley 
et al., 2008). Similarly, although lower levels of 
parental education and marital status of parents 
tend to predict aggression in typically develop-
ing children, these variables do not appear to 
reliably predict aggression in individuals with 
ASD (Kanne & Mazurek, 2011). Instead, risk 
factors associated with aggression and tantrums 
in children with ASD include degree of commu-
nication deficits; comorbid developmental, intel-
lectual, or mental health conditions (e.g., 
anxiety); and general adaptive functioning and 
autonomy (Hartley et  al., 2008; Kanne & 
Mazurek, 2011). Furthermore, there is also a 
positive correlation between rates of ritualistic 
and repetitive behaviors and rates of aggression 
in children with ASD (Murphy et  al., 2009; 
Reese et al., 2005). Taken together, the extant lit-
erature indicates that risk factors for aggression 
and tantrums are related to the core features of 
ASD (Matson & Adams, 2014).

Aggression and associated behavioral chal-
lenges have a significant impact on the develop-
mental trajectory of children with ASD. As 
previously described, aggressive behavior is 
associated with a number of deleterious out-
comes including increased exposure to restrictive 
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environments and physical restraints as a means 
to manage aggression and tantrums (Dagnan & 
Weston, 2006; Sourander et al., 2002). However, 
aggressive behavior also has a significant impact 
on the community and social environment. For 
example, children with ASD who engage in 
aggression and tantrums often have poor inter-
personal and social skills (Mazurek et al., 2013). 
Furthermore, aggression and tantrums in schools 
have been associated with teacher burnout, which 
could impact the quality of education students 
with ASD receive (Otero-López et  al., 2009). 
Aggression in children can also serve as a major 
trigger of parental and family stress and could 
considerably impact family well-being and hap-
piness (Hodgetts et  al., 2013; Tint & Weiss, 
2016). Moreover, there is a significant financial 
burden associated with treating behavioral symp-
toms of ASD, and these costs may be greater in 
the presence of challenging behaviors (Fletcher 
et al., 2012).

Given the negative impact aggression and tan-
trums have on children with ASD, their families, 
and the community, a considerable effort has 
been made to better understand the etiology of 
these challenging behaviors from an environmen-
tal standpoint. Clinicians in the field of ABA have 
primarily leveraged operant behavior principles 
to better understand the reasons for aggression 
that are unique to the child, and then to use that 
information to form the basis for a behavioral 
treatment. Understanding the environmental 
variable(s) that maintain aggression and tantrums 
has shown to ultimately lead to more effective 
treatment (Matson & Jang, 2014).

 Operant Interpretations 
of Aggression and Tantrums

A thorough epidemiological understanding of the 
contributors to aggression and tantrums is likely 
to include biobehavioral interpretations. For 
example, there is some evidence to suggest that 
there may be biomarkers for aggression, impli-
cating some genetic influence (Nicotera et  al., 
2019; Ray et al., 2011). In fact, the effectiveness 
of some medication for reducing aggression and 

tantrums is predicated on the assumption that 
there is an imbalance of neurotransmitters result-
ing in a more aggravated state (Frye & Rossignol, 
2016; Lam et al., 2006). In addition, there is rea-
son to believe that physiological differences in 
those diagnosed with ASD, such as epileptiform 
abnormalities, are correlated with increases in 
aggressive behaviors (Mulligan & Trauner, 
2014). However, any research on the relation 
between aggressive behavior and specific bio-
logical or physiological contributors is still in its 
infancy. Prevailing theories regarding mecha-
nisms explaining why individuals exhibit aggres-
sive behavior and tantrums are typically focused 
on principles of learning. That is likely because 
environmental variables are easy to manipulate, 
and experimental control over behavior can be 
demonstrated in a relatively brief amount of time. 
Furthermore, learning theory offers a highly 
pragmatic approach that is intimately related to 
supporting behavioral treatments. Understanding 
the environmental variables that are contributing 
to aggression and tantrums often affords the cli-
nician a level of control in altering those vari-
ables to support other appropriate behavior.

Operant interpretations of aggression and tan-
trums specifically refer to the identification of 
antecedent variables that evoke the behavior and 
consequences that strengthen, or reinforce the 
behavior. The combination of these environmen-
tal variables and their relation to behavior defines 
the three-term contingency. For example, a child 
may hit a sibling because the sibling took their 
toy (antecedent) and hitting has resulted in the 
return of their toy in the past (consequence). 
Alternatively, a child may fall to the ground cry-
ing because their mother denied them access to 
their favorite snacks (antecedent), and the mother 
has often given in when in public (consequence). 
These operant mechanisms are ubiquitous and 
are highly informative for clinicians when inter-
preting behavior through the lens of the three- 
term contingency.

While aggression and tantrums can be sensi-
tive to any idiosyncratic, operant contingencies, 
they are often categorized into four general 
classes of potential functions (Carr, 1994). The 
general classes are intended to represent contact 
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with the common challenging situations that chil-
dren are likely to experience, which can result in 
the contingent access to positive or negative rein-
forcement (Ala’i-Rosales et  al., 2019). The left 
side of Table 15.1 summarizes the four general 
classes of reinforcement as presented in isolated 
contingencies, that is, the four general classes are 
represented separately had the child contacted 
each general class of reinforcement alone with-
out any influence from the other variables at one 
time.

First, aggression and tantrums are often sensi-
tive to positive reinforcement in the form of 
attention. For example, a child may exhibit chal-
lenging behavior when a parent is preoccupied 
with a task in order to get the parent to discon-
tinue the task and avert their attention to them. Of 
course, the type of attention (e.g., reprimands, 
praise, specific conversations) can vary and 
impact challenging behavior differently (Kodak 
et al., 2007). Nevertheless, the general categori-
zation of attention is viewed as a common con-
tributor to challenging behavior. A second form 
of positive reinforcement that constitutes a gen-
eral function of aggression and tantrums includes 
the presentation of preferred items or activities. 
Losing or denied access to highly preferred items 
arranges a powerful establishing operation that 
often requires skill-building training to teach 
children with ASD how to appropriately access 
those items without engaging in challenging 

behavior. In fact, challenging behavior has been 
found to be easily susceptible to novel contingen-
cies with preferred items even when access to 
those items following challenging behavior was 
an unlikely occurrence in the past (Rooker et al., 
2011; Shirley et al., 1999).

The third general function focuses on the 
influence of negative reinforcement in the form 
of escape from tasks such as academic work. 
Interestingly, escape has often been found to be 
the most likely contributor to challenging behav-
ior when assessed in isolation in multiple large- 
scale reviews and epidemiological studies 
(Beavers et al., 2013; Hanley et al., 2003; Iwata 
et al., 1994), thus solidifying the common need 
for treatment of aggression and tantrums in aca-
demic settings. The fourth and final category, 
while representative of an operant contingency, is 
somewhat less informative of the type (positive 
or negative) of reinforcement, that is, because it 
is often used as an explanation when no socially 
mediated functions of behavior have been identi-
fied and the challenging behavior continues to 
occur in the absence of others, which has been 
termed “automatic reinforcement.” Although 
there have been recent attempts to establish sub-
categories of automatic reinforcement to more 
definitively establish the roles of positive and 
negative reinforcement, research has often 
focused on self-injurious behavior (Hagopian 
et  al., 2015, 2017), where identification of an 

Table 15.1 General classes of isolated and synthesized reinforcement

General classes Reinforcement Example
Isolated
   Attention Positive Access to preferred conversations
   Tangible Positive Access to favorite toys
   Escape Negative Escape from academic instructions
   Automatic Positive/negative Problem behavior produces own source of reinforcement
Synthesized
   Attention/tangible Positive/positive Access to interactive play
   Attention/escape Positive/negative Escape from academic instructions to access preferred 

conversations
   Tangible/escape Positive/negative Escape from academic instructions to access favorite toys
   Attention/tangible/

escape
Positive/positive/
negative

Escape from academic instructions to access interactive play

J. Jessel and V. Saini



299

automatic function is far more likely. Such is the 
circumstances of aggression, whereby it is neces-
sary to have others around to aggress toward, 
resulting in some form of socially mediated rein-
forcement. Of course, automatic reinforcement 
cannot entirely be ruled out in the case of aggres-
sion, and there have been multiple documented 
accounts in the past (e.g., Saini et  al., 2015; 
Thompson et al., 1998).

Although organization of reinforcement into 
these four general categories may be convenient, 
it seems far more likely that a child will experi-
ence some combination of these contingencies in 
the home or school environment (Slaton & 
Hanley, 2018). The combination of multiple 
influences over challenging behavior has been 
referred to as a synthesized contingency and can 
involve multiple disparate variations (see right 
side of Table  15.1). For example, a child may 
exhibit aggression or tantrums to regain access to 
interactive play with others during multiplayer 
activities, representing a synthesis of positive 
reinforcement (attention/tangible). Positive and 
negative reinforcement could also be synthesized 
and is typically reflective of a transition away 
from aversive, behavioral expectations to access 
preferred events. Building off of the previous 
example, the child may not only be attempting to 
regain access to interactive play by engaging in 
aggression or tantrums but escape from an aca-
demic table to regain access to the leisure area in 
which they can play with others.

It is important to point out that these general 
classes of reinforcement, whether isolated or syn-
thesized, are not intended to be an exhaustive list 
of potential contributors to aggression and tan-
trums. It is not always the case that challenging 
behavior will be so easily compartmentalized 
into four functions (attention, tangible, escape, 
automatic) and, in fact, idiosyncratic variables 
have been found to influence challenging behav-
ior on multiple occasions (Schlichenmeyer et al., 
2013). The intricacies of reinforcement are likely 
to be child and situation specific. Therefore, in 
order to provide effective, behavioral treatment 
of aggression and tantrums, it is important for the 
clinician to establish some level of understanding 
of what those contingencies are.

 Informing Behavioral Treatment 
of Aggression and Tantrums

The process of developing an understanding of 
potential environmental influences for challeng-
ing behavior has been defined as a functional 
assessment. The assumption a clinician makes 
when considering implementing a behavioral 
treatment for aggression or tantrums is that the 
target behavior is sensitive to some form of rein-
forcement, otherwise that behavior would not be 
occurring. Thus, a clinician conducts a functional 
assessment to more precisely identify the sources 
of reinforcement to better inform subsequent, 
function-based treatment strategies. That is, the 
functional assessment provides the clinician with 
the opportunity to take what is hypothesized to be 
the environmental variables contributing to 
aggression and tantrums and rearrange the con-
tingency to support more socially acceptable, 
alternative behavior.

This intimate relation between functional 
assessment and behavioral treatment is often 
referred to as treatment utility (Hayes et  al., 
1987; Kratochwill & Shapiro, 2000), in which a 
functional assessment is valued by the treatment 
it is able to inform. While an understanding of 
the contingencies that influences challenging 
behavior may help to quell suspicions, it is not 
until the clinician uses that information to 
reduce challenging behavior do we really see 
the significance of conducting a functional 
assessment. In fact, the function-based approach 
to treating aggression and tantrums is preferred 
not only because it can improve treatment effi-
cacy (Campbell, 2003; Herzinger & Campbell, 
2007; Heyvaert et  al., 2014), but because it 
eliminates the notion that a child’s behavior 
needs to be modified by any means necessary 
(i.e., powerful arbitrary  reinforcers and punish-
ers) and instead instills a sense of behavioral 
improvement via an empathetic understanding 
of the circumstances that have led to the child’s 
current repertoire (Hanley, 2012). The former 
conceptualization ignores historical influences 
of operant contingencies, while the latter uses 
that history to teach more appropriate forms of 
obtaining those same reinforcers.
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A clinician can conduct a functional assess-
ment of aggression and tantrums using three gen-
eral models (Hagopian et  al., 2013). First, the 
clinician can obtain anecdotal reports from sec-
ondary sources such as parents, teachers, or ther-
apists using an indirect assessment. Those 
directly experiencing the challenging behavior 
for themselves can provide the clinician with 
information, from their perspective, regarding 
antecedents that evoke the behavior, topogra-
phies of behavior likely to be observed, and con-
sequences that strengthen behavior. Multiple 
structured formats exist to help aid clinicians in 
formulating hypotheses regarding the environ-
mental influences over challenging behavior 
when conducting an indirect assessment and tend 
to vary based on how restricted the responders 
are in providing answers (Sturmey, 1994). That 
is, some structured formats only allow for yes or 
no answers, while others create a Likert scale for 
a range of confidence. Furthermore, open-ended 
indirect assessments act as a tool for guiding con-
versations but allow the responder to speak freely 
about their experiences (Fryling & Baires, 2016).

The second functional assessment model is 
the descriptive assessment and incorporates a 
more direct approach to understanding the envi-
ronmental contributors to challenging behavior. 
Rather than inferring operant control through 
indirect reports from others, the descriptive 
assessment involves the clinician observing the 
challenging behavior and contingencies for them-
selves. The observation can range from a hands- 
off period of time where the clinician collects 
data on the various antecedents and consequences 
that are found to naturally co-occur with chal-
lenging behavior to a more structured period with 
the context pre-arranged (Anderson & Long, 
2002). It is important to point out that the direct 
observation of environmental events and chal-
lenging behavior allows the clinician to draw 
more quantitatively informed interpretations of 
contingencies. For example, the clinician can 
identify correlations in the time of day in which 
aggression is likely to occur or calculate the 
probability of tantrums being exhibited regularly 
with certain events (Vollmer et al., 2001).

The functional analysis is the third, and most 
conservative functional assessment model 
because it relies on a display of control over 
aggression and tantrums through the systematic 
manipulation of environmental events (Hanley 
et al., 2003). The clinician is no longer a passive 
observer of potential contingencies but arranges 
for them to occur with challenging behavior. This 
raises the bar from correlations to an empirical 
demonstration of control. As a process, the func-
tional analysis requires at least one test condition 
in which the putative reinforcer is presented con-
tingent on targeted challenging behavior and one 
control condition in which the reinforcers are 
presented noncontingently. A functional relation 
between the reinforcer and aggression is effec-
tively identified when elevated rates of aggres-
sion are observed during the test condition and 
eliminated during the control.

Although functional analysis simply refers to 
the general process, multiple formats have been 
developed over the years and often vary based on 
five core procedural components (Jessel et  al., 
2020), which are summarized in Table  15.2. 
These core components are binary in the sense 
that either a functional analysis incorporates the 
component into the specific format or it does not. 
For example, a clinician may conduct a func-
tional analysis assessing isolated contingencies 
with attention presented contingent on aggres-
sion in one test condition and academic materials 
removed contingent on aggression in a separate 
test condition. This is juxtaposed with a func-
tional analysis in which the contingencies are 
synthesized into a single test condition with the 
academic materials removed and attention pre-
sented simultaneously. The decision to incorpo-
rate a core procedural component or not is 
dependent on the clinicians’ expressed goals. In 
the above example, the clinician may decide to 
decouple attention and escape because they are 
interested in understanding the influence of each 
separately; however, they may also choose to 
synthesize the reinforcement to understand the 
contingency as it naturally occurs in the class-
room context (e.g., the teacher removes the aca-
demic work and verbally disciplines the child).
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Table 15.2 Core procedural components of the functional analysis

Core 
procedural 
component Definition Example
1. Multiple 
test 
conditions

Including a test condition for each 
contingency the clinician is interested 
in assessing

A clinician may conduct a functional analysis with (1) 
an attention condition to assess problem behavior’s 
sensitivity to accessing attention and (2) an escape 
condition to assess problem behavior’s sensitivity to 
escaping academic instruction

2. Uniform 
test 
conditions

Assessing general classes of 
reinforcement that do not differ from 
one participant to the next

If the clinician is interested in understanding the 
influence of attention, they will include the same 
statements of concern (“don’t do that please, you are 
hurting me!”) for each functional analysis they conduct

3. Play 
control 
condition

The context in the control condition is 
arranged to represent general play with 
preferred leisure items and 
noncontingent attention

During the control condition, the clinician provides 
access to the child’s favorite trucks with general 
compliments made every 30 seconds regardless of 
problem behavior

4. Isolated 
contingencies

Reinforcement contingencies are 
decoupled and assessed separately from 
one another

If the clinician is interested in understanding the 
influence of attention and tangibles, they will include 
two test conditions in the functional analysis instead of 
combining them both into a single test condition

5. Closed 
contingency 
class

Only the severe problem behavior of 
direct concern is targeted

A child may begin to whine before they tantrum, but the 
clinician will wait until the child flops to the floor crying 
before providing the reinforcers in the test condition

 Function-Based Treatment 
of Aggression and Tantrums

Function-based treatments of aggression and tan-
trums use the information obtained regarding the 
influence of environmental events to design spe-
cific treatment procedures. These treatment pro-
cedures are, therefore, reflective of the functional 
relations that have historically contributed to the 
target challenging behavior. Function-based 
treatments are distinguished from arbitrary treat-
ment procedures that do not rely on the results of 
a functional assessment. For example, clinicians 
using arbitrary treatment procedures may attempt 
to provide highly preferred edible or tangible 
items contingent on some appropriate alternative 
to aggression or tantrums and combine it with a 
common form of punishment such as time-out, 
overcorrection, or reprimands.

The use of arbitrary treatment procedures 
without conducting a functional assessment can 
be problematic for two reasons. First, without 
identifying and discontinuing reinforcement for 
challenging behavior, the arbitrary reinforcers 
used to support appropriate alternatives must be 

more powerful and compete with the functional 
reinforcers, which will lead to an inefficient and 
potentially cumbersome treatment package. 
Second, besides the necessity to more often 
require the use of punishment during arbitrary 
treatment procedures, the consequences may not 
work as intended to reduce aggression and tan-
trums if they are contraindicative to the func-
tional reinforcers (Iwata et  al., 1994). For 
instance, reprimands may actually worsen chal-
lenging behavior if a functional analysis deter-
mined that challenging behavior was maintained 
by access to attention.

 General Treatment Strategies

Multiple general strategies for conducting 
function- based treatments currently exist and 
depend on how the contingency, historically sup-
porting aggression and tantrums, is manipulated 
(See Table 15.3). One strategy is to simply elimi-
nate the reinforcers and discontinue the contin-
gency. This is referred to as extinction and could 
involve ignoring the child if aggression and tan-
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Table 15.3 Function-based treatment: general strategies

Strategy Procedure Targeted effects Potential side effects
Extinction Discontinuation of 

reinforcement contingency
Decrease problem 
behavior

Burst of problem behavior, 
extinction-induced 
aggression, and emotional 
responding

Noncontingent 
reinforcement (NCR)

Reinforcers presented on a 
time-based schedule

Decrease problem 
behavior

Burst of problem behavior, 
incidental reinforcement

Differential 
reinforcement of other 
behavior (DRO)

Reinforcers presented 
following the absence of 
problem behavior

Decrease problem 
behavior

Incidental reinforcement of 
other nontargeted problem 
behavior

Differential 
reinforcement of 
alternative behavior 
(DRA)

Reinforcers presented 
contingent on target 
appropriate behavior

Decrease problem 
behavior and increase 
appropriate behavior

No known side effects

Functional 
communication training 
(FCT)

Reinforcers presented 
contingent on target 
appropriate communication

Decrease problem 
behavior and increase 
appropriate 
communication

No known side effects

trums are sensitive to attention or continuously 
presenting academic instructions if aggression 
and tantrums are sensitive to escape. It is impor-
tant to point out that extinction is never recom-
mended to be conducted in isolation, that is, 
because extinction is associated with a number of 
negative side effects including bursts of emo-
tional responding and extinction-induced aggres-
sion (Lattal et al., 2013). Furthermore, extinction 
alone does not use the functional reinforcers to 
teach the child additional skills.

A similar general strategy termed “noncontin-
gent reinforcement” (NCR) also discontinues the 
contingent relation between the functional rein-
forcers and challenging behavior; however, it dif-
fers from extinction in that the reinforcers remain 
in the context in which challenging behavior 
occurs and are presented on a time-based sched-
ule. NCR is likely to act as an abolishing opera-
tion during dense schedules of reinforcement, 
reducing motivation to exhibit aggression or tan-
trums because the reinforcers are freely available 
(Kahng et al., 2000). While NCR has the added 
benefit of enriching the environment with the 
inclusion of the functional reinforcers, there are 
multiple reported side effects as well (Vollmer 
et al., 1997), in addition to the fact that alternative 
skills are not targeted for improvement.

Differential reinforcement of other behavior 
(DRO) takes the functional reinforcers and estab-

lishes a contingency with aggression and tan-
trums opposite to that which historically 
supported the challenging behavior. In other 
words, the reinforcers are not presented 
 contingent on challenging behavior but instead 
on the absence of challenging behavior. Advances 
to DRO procedures continue to be made such as 
focusing on the potential for incidentally 
 reinforcing appropriate behavior (Jessel & 
Ingvarsson, 2016). However, in lieu of a system-
atically programmed contingency for appropriate 
behavior, there is uncertainty regarding what 
other behavior is likely to be incidentally rein-
forced, and this can include challenging behavior 
within the same functional class (Jessel et  al., 
2015).

Differential reinforcement of alternative 
behavior (DRA) is a general strategy that explic-
itly arranges for the functional reinforcers to sup-
port an appropriate alternative response. 
Therefore, DRA is unique from the previously 
described strategies in that it has the added ben-
efit of not only reducing aggression and tantrums 
but increasing replacement skills. These skills 
can vary between following adult instructions or 
completing incompatible tasks and are likely to 
depend on the child’s needs. In addition, commu-
nication skills are often targeted, considering that 
those diagnosed with ASD commonly exhibit 
language deficits. In fact, specifically targeted 
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communication responses as alternatives to chal-
lenging behavior has become so influential that it 
has been distinguished as a variation of DRA 
termed “functional communication training” 
(FCT; Carr & Durand, 1985) and has, indepen-
dent from other DRA procedures, been validated 
as a well-established treatment for challenging 
behavior (Kurtz et al., 2011).

 Treatment Extensions

The general treatment strategies often begin with 
a dense schedule of reinforcement, which is 
intended to ensure the initial success in reducing 
challenging behavior. That is, if immediate, rich 
reinforcement is unable to result in clinically sig-
nificant gains, this may be evidence for the need 
of more intensive procedures and other interven-
tions. The general treatment strategies are, by no 
means, meant to be representative of a treat-
ment’s terminal goals. This is especially consid-
ering that the focus of many of the general 
treatment strategies is on reducing behavior (i.e., 
NCR, DRO, EXT) and not building additional 
skills such as tolerance for situations when rein-
forcement is no longer immediately forthcoming. 
In addition, initial treatment goals may not be 
representative of what can be accomplished or 
effective in the child’s home or school 
environment.

For example, a clinician may conduct a func-
tional assessment and find the aggression exhib-
ited by a child in the classroom to be sensitive to 
escape from completing math work. Implementing 
NCR would involve periodically allowing the 
child to escape from work regardless of if they 
are engaging in aggressive behavior. Reducing 
the workload on a time-based schedule may cor-
respondingly result in a reduction in aggressive 
behavior; however, the child may now not be 
meeting her academic milestones with the 
reduced time spent completing work. 
Furthermore, the child may be having difficulty 
in completing the tasks or communicating for 
help, and these appropriate repertoires are 
unlikely to develop on their own. Extensions to 
the general treatments strategies provide a means 

for making the procedures more practical and the 
outcomes more generalizable to the setting and 
community of interest.

Complexity Training For treatments that 
involve targeting alternative behavior (e.g., DRA, 
FCT), one extension can include teaching more 
complex repertoires (e.g., Ghaemmaghami et al., 
2018; Jessel et al., 2018). It is typically recom-
mended that treatments begin by targeting a sim-
ple and efficient alternative response to aggression 
(Tiger et al., 2008). Doing so would reduce the 
effort of the alternative response in comparison to 
aggression and increase the likelihood of the 
treatment being effective. However, the behav-
ioral expectations of the child would now be 
below their baseline abilities. More complex 
behavioral repertoires are therefore shaped dur-
ing treatment extension to improve social accept-
ability and the developmental appropriateness of 
the target alternative behavior.

Ghaemmaghami et al. (2018) described a pro-
cess specific to FCT that involved reinforcing 
more complex approximations to the eventual 
target form of communication and extinguishing 
previously mastered responses. The participants’ 
challenging behavior was determined to be 
socially mediated and generally related to getting 
their way. The treatment began with a simple 
functional communication response (e.g., “my 
way please”) that was well within the participants 
verbal abilities. After the FCT treatment effec-
tively reduced challenging behavior, the therapist 
discontinued reinforcement for the simple com-
munication response and began extending the 
sentence structure (e.g., “may I have my way 
please”). This process of shaping up increasingly 
complex communication skills continued until 
the participants were interacting with the thera-
pist using full sentence structures. While success-
fully demonstrated with communication, 
complexity training can be applied to any situa-
tion in which the behavioral expectations are 
lowered during the initial treatments stages with 
the eventual goal of enhancing the child’s reper-
toires when challenging behavior has been suffi-
ciently addressed.
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Reinforcement Thinning Teaching more 
complex skills may improve the social accept-
ability and developmental appropriateness of 
target alternative behavior; however, this does 
not address the practicality of the treatment 
procedures. The child may begin to display 
greater language abilities but continue to ask 
for the reinforcers at a rate that is unsustain-
able for a caregiver. For example, a functional 
assessment may determine that a child’s tan-
trums are sensitive to access to favorite treats. 
FCT may begin by teaching the child to say, 
“candy please” and successfully reduce the 
tantrums. The treatment extension of complex-
ity training may, in multiple steps, teach the 
child to eventually request, “May I have some 
candy please?” At this point, the treatment still 
involves reinforcing every instances of the tar-
get-appropriate response and so the caregiver 
would have to honor every request, which is 
unlikely to be feasible or even ideal. 
Reinforcement thinning is the process whereby 
this initially dense schedule of reinforcement 
(i.e., continuous reinforcement) is slowly 
reduced to a rate at which is manageable and 
better conforms to the context specific expecta-
tions. There are various strategies for thinning 
reinforcement (Hagopian et al., 2011).

One common strategy for thinning reinforce-
ment involves alternating between two distinct 
schedule components with salient signals (Hanley 
et al., 2001). Defined as multiple schedules, rein-
forcement continues to be available in the pres-
ence of, for example, a picture of a green circle. 
This is juxtaposed with a period of time in which 
reinforcement is no longer available, signaled by 
a red circle. Initial stages of the multiple sched-
ules begin with the majority of time spent with 
the green circle present, while the red circle is 
progressively introduced for greater amounts of 
time. The eventual goal being for a discrimina-
tion to be made between when reinforcement is 
available and when it is not. For example, a care-
giver may be unable to play with their child while 
cooking dinner. Therefore, the expectation is for 
the child to accept that the caregiver is unavail-
able and both appropriate requests and challeng-

ing behavior would not produce reinforcement 
during that time.

The approach to reinforcement thinning using 
multiple schedules is most appropriate when 
alternative repertoires already exist to take the 
place of challenging behavior when reinforce-
ment is not available (e.g., the child can find and 
engage with other activities). In addition, multi-
ple schedules are specific to situations where the 
intended goal is time based (e.g., waiting for the 
bus, waiting for recess to start). However, skills 
for tolerating delays may need to be taught and 
returned access to reinforcement may be depen-
dent on behavior and not time. For such occa-
sions, chained schedules may be a more 
appropriate approach to schedule thinning (Lalli 
et  al., 1995). The process of chained schedules 
begins with some easy criteria for returning rein-
forcement, and the criteria is gradually increased 
in difficulty. Chained schedules are most often 
applied to situations in which cooperation with 
instructions is the intended repertoire to replace 
challenging behavior. That way, thinning rein-
forcement would involve beginning with return-
ing reinforcement following one instruction to 
eventually returning reinforcement after cooper-
ating with multiple instructions, with the number 
of target instructions being determined by the 
context (e.g., how many instructions needed to 
complete chores, how many questions on a home-
work assignment).

 Comprehensive Function-Based 
Treatment Package

Clinicians who implement ABA assessment and 
treatment procedures are often trained in a 
scientist- practitioner model, in which they will 
receive education in single-subject research 
methodology and applied practice (Dorsey & 
Harper, 2018). Being trained as a scientist- 
practitioner places the clinician in a unique posi-
tion to treat each child differently based on the 
defining principles of ABA and how they relate to 
the child’s specific situation. In other words, not 
every child will be prescribed the same treatment 
for their aggressive behavior and variability is to 
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be anticipated across clinicians. Not only does 
this model potentially establish an overly broad 
scope that makes identifying consistent treatment 
plans difficult, but clinicians may find consuming 
the research literature and choosing individual 
treatment components a complex labyrinth of 
case examples. The literature intended to inform 
clinicians may often provide evidence of what 
has worked for a small sample of individuals but 
not what will work for cases the clinician is expe-
riencing. This may be particularly worrying in 
the case of the assessment and treatment of chal-
lenging behavior because any wrong decision 
could result in the return of dangerous topogra-
phies such as aggression and tantrums.

To remedy this limitation, Hanley et al. (2014) 
designed and evaluated a comprehensive 
function- based treatment package that combines 
elements of general treatment strategies and 
extensions to treat challenging behavior from 
start to finish. That way the clinician need not 
return to the literature and question every step of 
the process. The entire treatment package is com-
pleted in three phases beginning with the func-
tional assessment.

Phase 1 has been identified as the practical 
functional assessment (Jessel, 2022). The practi-
cal functional assessment begins with an open- 
ended interview (See appendix of Hanley, 2012) 
including questions for caregivers regarding the 
antecedents likely to evoke challenging behavior, 
the target topographies of challenging behavior 
and less-dangerous precursors, and the conse-
quences likely to strengthen challenging behav-
ior. The clinician uses the information obtained 
from the open-ended interview to design an indi-
vidualized contingency representative of the con-
text in which the challenging behavior has been 
historically observed to occur. The contingency 
is arranged in the test condition of the subsequent 
functional analysis and compared to a control 
condition of noncontingent reinforcement. The 
functional analysis is used to validate the infor-
mation obtained from the open-ended interview 
and ensures that the clinician is treating the prob-
lem as identified by the caregiver. A successful 
demonstration of control over challenging behav-

ior during the functional analysis initiates Phase 
2 of the comprehensive function-based treatment 
package.

Phase 2 begins with FCT, using the functional 
reinforcer to strengthen a target-appropriate 
response and extinguish the challenging behav-
ior. The specific functional communication 
response is intended to be an omnibus mand that 
produces all functional reinforcers with a single 
response (Ward et al., 2021). Using an omnibus 
mand maintains a proper ratio of low-effort and 
high reward and increases the probability of the 
treatment’s initial success. The complexity of the 
omnibus mand is then shaped during complexity 
training until a more socially acceptable and 
developmentally appropriate form of communi-
cation is reached and challenging behavior 
remains low.

Finally, in Phase 3 the clinician introduces 
denials for appropriate communication (e.g., 
“Sorry, that is not available”) and teaches the 
child how to tolerate these denials by training 
additional communication responses (e.g., “Ok, 
that is no problem”). Furthermore, these denials 
are often followed by some behavioral expecta-
tion before reinforcement is re-presented and is 
gradually increased until a specific level of coop-
eration with difficult instructions is met. The end 
goal is for the child to, within the context in 
which challenging behavior had originally 
occurred, now (a) use complex communication 
skills, (b) tolerate when reinforcement has been 
denied, and (c) cooperate with difficult instruc-
tions. The comprehensive function-based treat-
ment package is predicated on the notion that 
skill building is the best strategy for reducing 
aggression and the package has been demon-
strated in its entirety to be effective in the home 
(Rose & Beaulieu, 2019), school (Taylor et  al., 
2018), and clinic (Fiani & Jessel, 2022).

 Other Treatment Considerations

Using function-based treatment procedures may 
increase the probability of implementing an 
effective treatment that reduces aggression and 
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tantrums; however, there are no certainties in 
achieving socially significant reductions. For 
one, a quantitative reduction in challenging 
behavior does not ensure that a caregiver will 
correspondingly agree that the obtained effects 
were helpful and acceptable given their circum-
stances. For example, the aggressive behavior 
may be so severe that even a few instances could 
result in bodily harm to others and require imme-
diate medical attention. Therefore, near elimina-
tion of aggression would likely be needed in 
order to consider the treatment truly effective. 
How we define the effectiveness of a treatment is 
not entirely dependent on an objective measure 
of challenging behavior and must be interpreted 
on some level of socially meaningful change 
(Wolf, 1978). Furthermore, a function-based 
treatment may be deemed to be efficacious under 
strict limitations, but sustained reductions may 
not necessarily be maintained once the child is 
introduced to more natural contexts in which 
reinforcement is thinned with caregiver imple-
menters in the home or school environment 
(Ghaemmaghami et  al., 2021). In those cases 
where the function-based treatment does not 
result in socially meaningful and sustainable 
change, the treatment can be supplemented with 
other procedures (Rooker et al., 2013).

Supplemental procedures involve combining 
multiple strategies, whether they be 
reinforcement- based or, after all other strategies 
have been exhausted, reinforcement and 
punishment- based. Reinforcement-based strate-
gies are overlaid on existing treatment proce-
dures by presenting reinforcers noncontingently 
throughout the context or contingent on other 
appropriate behavior that was not originally tar-
geted. As an example, FCT can be supplemented 
with NCR in that the child will receive access to 
their favorite toys each time they ask appropri-
ately and every 2 min regardless of behavior. In 
addition, supplemental reinforcement strategies 
need not rely on the functional reinforcers and 
arbitrary reinforcers can also be incorporated.

When considering supplementing treatment 
procedures with punishment strategies, clinicians 
should focus on using function-based punishers 
that are reflections of the functional reinforcers 

(Lerman & Toole, 2011), that is, if the presenta-
tion of an event acts as a reinforcer, then its 
removal can be said to act as a punisher. This also 
implies that if the removal of an event acts as a 
reinforcer, then its presentation will act as a pun-
isher. The clinician can use this logic of the 
inverse relation between reinforcement and pun-
ishment when including supplemental proce-
dures to reduce the reliance on powerful punishers 
that are likely to be highly aversive and socially 
unacceptable.

It is also important to point out that punish-
ment should only be considered as a last resort to 
be used when function-based and other supple-
mental procedures have failed. In fact, it is likely 
to be beneficial to design any treatment for chal-
lenging behavior to begin with in a trauma- 
informed framework. Many individuals are likely 
to experience adverse childhood experiences that 
could contribute to trauma, and the prevalence 
only increases among those with intellectual and 
developmental disabilities (Hibbard et al., 2007; 
Kerns et al., 2015). Trauma-informed care remains 
a relatively new topic in the field of ABA and has 
only recently been considered in application to a 
very specific set of functional analysis procedures 
(see Iovino et al., 2022). Although ABA has yet to 
develop any concrete comprehensive assessment 
and treatment models incorporating a trauma-
informed framework, there are four core commit-
ments that can help guide clinicians in their own 
practice (Rajaraman et al., 2022).

One of the core commitments is to, first and 
foremost, acknowledge that trauma exists and 
that it can, not only have an impact on someone’s 
life, but can impact everyone differently. On 
many occasions, aggression and tantrums can 
even be an externalized symptom of experiences 
with trauma (Bevilacqua et  al., 2012; Brenner 
et al., 2018). A clinician who acknowledges the 
potential for trauma may more readily avoid 
using intensive procedures and attempt to inform 
themselves of the child’s experiences. Simply 
behaving more cautiously among a population at 
risk of traumatization is likely to help clinicians 
avoid the possibility of re-traumatization. A sec-
ond core commitment is to prioritize a safe envi-
ronment, physically and emotionally, where a 
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child can build trust with the clinician. A safe 
environment refers to the minimization of aver-
sive stimuli and unpredictable threats, where the 
child feels comfortable enough to independently 
approach clinicians and communicate for rein-
forcers. It is doubtful that the clinician has built a 
level of trust with the child if they repeatedly 
attempt to escape or avoid the intended therapeu-
tic environment. The third core commitment is to 
promote choice and shared governance through-
out the assessment and treatment process. This 
translates to procedures such as allowing the 
child to choose preferred stimuli to bring into 
therapy sessions, leaving the door open so the 
child can physically leave if they feel uncomfort-
able, and providing the child with a voice to for-
malize their wants and needs. The fourth core 
commitment is to focus on skill building during 
treatment. A comprehensive repertoire of skills is 
often needed in order to overcome or adapt to 
trauma. Thus, the road to treating aggression and 
tantrums with behavioral strategies should target 
an array of skills to replace challenging behavior 
and empower the child.

 Conclusions

Children diagnosed with ASD may engage in 
aggression and tantrums as a way to interact 
socially with their environment (e.g., to gain 
access to a preferred item or to remove something 
nonpreferred). A considerable number of studies 
have evaluated treatments of aggressive behavior 
exhibited by children with ASD, and the vast 
majority have indicated that treatments based on 
the principles of ABA are the most robust and effi-
cacious (Durand & Moskowitz, 2015), and are 
superior to pharmacological interventions alone 
in most cases (Matson & Jang, 2014). Treatments 
such as the comprehensive function-based pack-
age are generally effective when implemented 
with high procedural integrity and are likely an 
appropriate initial approach to the treatment of 
aggression and tantrums following a formal func-
tional assessment. Moreover, it is important that 
clinicians continue to plan for generalization and 
maintenance at the onset according to current best 

practices, which may in turn increase the social 
acceptability of behavioral treatments.
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 Introduction

According to the Merriam-Webster dictionary 
(n.d.), the term noncompliance describes a “fail-
ure or refusal to comply with something (such as 
a rule or regulation).” For example, a child may 
fail to follow the instructions to finish an aca-
demic task from a teacher or to complete a request 
from a caregiver. Researchers also use the term to 
refer to the failure to adhere to medical and den-
tal procedures or instructions (e.g., Kleinsinger, 
2003; Kupzyk et  al., 2021; Kupzyk & Allen, 
2019). In itself, noncompliance is not a behavior, 
but rather the absence of an expected response 
(i.e., the failure to comply). That said, children 
may engage in challenging behavior such as ver-
bal protests, screaming, or aggression as a part of 
noncompliance. The initial instruction, rule, or 
expectation encompasses a specific stimulus con-
dition that evokes the onset of behavior (Lambert 
et al., 2017). Such stimulus conditions may have 
aversive properties that create a state leading to 
noncompliance. Within this context, the absence 
of behavior is problematic because compliance 
may enhance health, social development, educa-
tion, and well-being.

The problem of child noncompliance has long 
been investigated by researchers and clinical pro-
fessionals across fields. Kalb and Loeber (2003) 
describe persistent noncompliance demonstrated 
by children across various settings and with vari-
ous adults to have deleterious effects. The inabil-
ity to adhere to explicit rules or expectations may 
create: (a) ongoing negative interactions with the 
adults in their lives impacting the quality of that 

relationship, (b) barriers accessing structured 
activities (e.g., sports and games) and social 
events with friends, (c) difficulties in making or 
keeping friendships with children who are gener-
ally cooperative, (d) impediments in the acquisi-
tion of academic skills, and (e) vulnerabilities to 
physical safety and well-being. Kalb and Loeber 
further report that repertoires of noncompliance 
commonly persist from childhood into adoles-
cence, creating greater risks for the negative 
impacts of noncompliance observed in youth, 
such as delinquency, aggression, and violence. 
Moreover, Feldman (2007) showed that noncom-
pliance in toddlers may be an early indicator of 
adolescents who do not develop empathy skills.

Reports on the prevalence of noncompliance 
vary depending on the setting and source of data. 
For example, cross-sectional studies have 
reported that noncompliance affects 25–65% of 
children, whereas a single nine-year longitudinal 
population-based study estimated a prevalence of 
noncompliance in the range of 3–12% in boys 
after adjusting for their at-risk status (Kalb & 
Loeber, 2003). Unsurprisingly, the prevalence of 
noncompliance is reported to be much higher for 
children referred to clinics, which ranged from 
65% to 92%, when compared to nonclinical 
 population samples with a range of 10–57% 
(Achenbach & Edelbrock, 1981; Kalb & Loeber, 
2003). More recently, a study using formal school 
discipline reports found noncompliance for 
25–37% of students in the 2011–2012 school 
year across 10 states (Losinski et al., 2017). One 
aspect that has been highly consistent across 
studies is the finding that children with autism 
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spectrum disorders have shown higher levels of 
noncompliance and fewer improvements in 
developing compliant or cooperative skills com-
pared to their nonautistic peers. Thus, children 
with autism are at greater risk for the adverse out-
comes associated with noncompliance (Bryce & 
Jahromi, 2013; Ekas et al., 2017).

As noncompliance involves the failure to 
comply, practitioners and researchers often 
directly target compliance for intervention when 
addressing behaviors described as noncompli-
ance (e.g., Dufour & Lanovaz, 2020; Wilder 
et al., 2020). Despite the common use of the term 
“compliance” in the scientific literature (i.e., 
behavioral, medical), the lay interpretation of this 
term connotes subservience (Brunton, 2017; 
Vermeire et al., 2001). That said, compliance is 
an essential component of intervening with chil-
dren with autism. Interventions may or may not 
always involve the preference of individuals if 
that person is not able to make reasonable judge-
ments that positively affect their well-being. A 
person with limited capacity, intellectually or 
developmentally, may select behaviors that could 
have profound negative impacts on their life.

For example, a young child, regardless of 
diagnosis, may select ice cream rather than veg-
etables as part of their dinner, or choose not to 
brush their teeth daily, if at all. Young children do 
not yet have the skills to make informed and 
rational decisions about the entirety of their treat-
ment or be able to fully consent (Morris et  al., 
2021a). The inability to be fully involved in their 
own treatment is further compounded when the 
behavior of concern is noncompliance or when 
the individual has a developmental disability that 
affects their comprehension of the nature, bene-
fits, or drawbacks of an intervention. As an alter-
native to compliance, we propose the term 
cooperation, which conveys working toward a 
mutual goal: the benefit of the child. This termi-
nology shift addresses the longstanding concern 
of behavior analysts with addressing behaviors 
that lead to outcomes which are socially impor-
tant (Baer et al., 1968), that support habilitation, 
and that preserve the dignity of the individuals 
served (Bannerman et  al., 1990; Favell et  al., 
1984; Leaf et al., 2021; Van Houten et al., 1988). 

As with compliance, cooperation involves engag-
ing in an expected behavior under specific stimu-
lus situations (Donaldson et  al., 2014; Lambert 
et al., 2017).

In behavior analysis, noncompliance is con-
ceptualized in terms of antecedents (stimuli or 
events that precede noncompliance), behavior 
(topographies of compliance), and consequences 
(stimuli or events that maintain noncompliance). 
Antecedents and consequences are the environ-
mental factors that are responsible for the occur-
rence of noncompliance. As such, a caregiver, 
teacher, or clinical professional may manipulate 
antecedents and consequences to prevent or 
attenuate ongoing noncompliance. Note that 
antecedents may also involve factors related to a 
person’s internal state (e.g., feeling of anxiety, 
hormonal state, fatigue), which behavior analysts 
refer to as motivating operations. Guided by a 
professional in behavior analysis, caregivers and 
other practitioners (e.g., teachers, behavior tech-
nicians) will measure and collect data on the 
topography of noncompliant and cooperative 
behavior, so that the relevant antecedents and 
consequences may be identified. The profes-
sional will then consider and recommend inter-
vention options that may involve systematic 
changes to antecedents, consequences, or both. 
The main goal of treatments for noncompliance 
is to systematically reframe a situation so that the 
same stimulus or event that historically leads to 
noncompliance instead evokes cooperation. The 
purpose of this chapter is to review these assess-
ments and behavioral interventions to support 
active and passive cooperation in children with 
autism.

 Functional Assessment

Regardless of the type of cooperation, practitio-
ners typically conduct a functional behavior 
assessment prior to intervening with children 
with autism. Functional behavior assessment 
involves the identification of the environmental 
variables that maintain challenging behavior. 
Specifically, the assessment provides informa-
tion about the antecedents and consequences 
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that influence behavior. Behavior analysts use 
this information to develop a treatment that 
directly addresses the function of behavior. 
Because functional behavior assessment was 
designed to assess challenging behavior, the 
assessment generally targets the function of 
noncompliance (rather than cooperation). 
Topographically, noncompliance may look like 
the child is escaping from a task, an instruction 
or an aversive stimulus (e.g., medical device) 
that is presented by a caregiver, teacher or other 
professional, but assuming an escape function 
poses a major issue for treatment. 
Misunderstanding the functions of behavior 
may lead to interventions that are contraindi-
cated (Donaldson & Austin, 2017; Rodriguez 
et al., 2010).

For example, assume that a behavior analyst 
prescribes a time-out procedure for every instance 
that a child is not following specific instructions, 
but that noncompliance is in fact maintained by 
social negative reinforcement in the form of 
escape. We would consider this intervention as 
being contraindicated. Time-out is unlikely to 
produce the desired behavior change because the 
child’s noncompliance will continue to be rein-
forced by escape. In contrast, this same interven-
tion would most likely reduce noncompliance 
maintained by attention. In another example, an 
intervention involving the delivery of attention is 
less likely to be effective for the treatment of non-
compliance if a child’s noncompliance is rein-
forced by social positive reinforcement in the 
form of attention. Some studies have even found 
that access to tangibles may maintain noncompli-
ance (Majdalany et  al., 2017; Wilder et  al., 
2007a). To address these issues, researchers and 
practitioners should systematically employ func-
tional behavior assessment to individualize 
treatments.

Behavior analysts may conceptualize non-
compliance as a skill deficit, as insufficient rein-
forcement, or as a lack of motivation (see 
motivating operations; Laraway et  al., 2003; 
Majdalany et  al., 2017). As such, interventions 
will differ depending on the variables influencing 
noncompliance. The function-based treatment 
will involve eliminating or minimizing the rein-

forcer for noncompliance and allocating reinforc-
ers for appropriate behavior. The three types of 
functional assessments are (a) indirect assess-
ment, (b) descriptive assessment, and (c) func-
tional analysis.

 Indirect Assessment

Generally, an indirect assessment is conducted 
first to gather information about the behavior and 
the immediate environment. The primary meth-
ods of an indirect assessment are structured inter-
views, questionnaires, rating scales, and 
checklists (Durand & Crimmins, 1988; Hanley 
et  al., 2014; Iwata et  al., 2013; Matson et  al., 
2012). The purpose of using an indirect assess-
ment is to develop an initial hypothesis about the 
antecedents and consequences that are related to 
the challenging behavior. Oftentimes, the tools 
used to gather information rely on verbal reports 
from the caregivers or teachers. In other words, 
the behavior of interest is not directly observed 
by the behavior analyst when conducting an indi-
rect assessment. Indirect assessments have been 
used to hypothesize about the potential functions 
of noncompliance (Crowther et al., 1981; Keenan 
et al., 1998). Indirect assessments provide useful 
information and are easy to implement, but rely-
ing on data obtained from informants has some 
disadvantages. Some researchers have reported 
low reliability and validity of indirect assessment 
tools (Fagot & Leve, 1998; Iwata et  al., 2013; 
Sturmey, 1994). Additionally, the information 
obtained from an indirect assessment are highly 
subjective because they are based on informant 
recall. Given these limitations, behavior analysts 
should strongly consider using other types of 
functional assessment in combination with indi-
rect assessments to identify functions of noncom-
pliance that will lead to a function-based 
intervention.

 Descriptive Assessment

Descriptive assessments involve observing the 
target behavior in the environment in which it 
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occurs such that relevant information related to 
the antecedents and consequences are recorded. 
When observing, the behavior analyst records the 
events that precede and follow noncompliance 
(Freeman et  al., 2000; Lipschultz & Wilder, 
2017b). Unstructured observations involve a 
behavior analyst observing the child’s behavior 
as it would occur naturally in the environment 
(Ndoro et al., 2006). During structured observa-
tion, the behavior analyst may ask a caregiver to 
deliver an instruction that has a history of evok-
ing noncompliance and observe the child’s 
behavior in the natural environment (Stephenson 
& Hanley, 2010). The environment is arranged in 
such a way that will make noncompliance more 
likely, but no consequences are programmed in 
this situation. Researchers have assessed several 
methods of data collection and analysis such as 
narrative recording, conditional probabilities, 
and scatterplot to identify the relationship 
between behavior and environmental events with 
mixed findings (Anderson & Long, 2002; Call 
et al., 2017; Lanovaz et al., 2013; Miltenberger 
et al., 2019; Thompson & Iwata, 2007). Similar 
to indirect assessments methods, descriptive 
assessments alone do not identify causal rela-
tions. Nevertheless, behavior analysts may ascer-
tain a strong hypothesis from well-designed 
indirect and descriptive assessments, which can 
then inform the treatment for noncompliance.

 Functional Analysis

A functional analysis (sometimes referred to as 
an experimental analysis or a functional assess-
ment with analog conditions) involves the sys-
tematic manipulation of antecedents and 
consequences to identify a functional relation 
between environmental events and behavior 
(Iwata et al., 1994a). Functional analyses consist 
of at least one test condition wherein a reinforcer 
is delivered contingent on challenging behavior 
and one control condition wherein a reinforcer is 
available on an independent time-based schedule 
(noncontingently, Iwata & Dozier, 2008). If the 
target behavior is higher in one or more test con-
ditions relative to the control condition, the 

experimenter may draw conclusions about a 
functional relation. The functional analysis meth-
odology has been adapted to a variety of topogra-
phies such as aggression, self-injurious behavior, 
and property destruction (see Beavers et  al., 
2013).

Relative to other topographies of challenging 
behavior, few studies have evaluated functional 
analysis procedures for noncompliance (Lloyd 
et  al., 2017; Majdalany et  al., 2017; Rodriguez 
et al., 2010; Wilder et al., 2007b). Conducting a 
functional analysis for topographies of challeng-
ing behavior that involve escaping a stimulus 
condition with known aversive properties may be 
inefficient and lead to unnecessary exposure to 
contrived conditions that evoke challenging 
behaviors. That said, researchers have employed 
escape baseline conditions to test the function of 
behavior (Cook et  al., 2015; Dowdy et  al., 
2018; Dufour & Lanovaz, 2020; Richling et al., 
2011). For example, Schumacher and Rapp 
(2011) arranged a baseline condition to measure 
escape responses by placing scissors within prox-
imity to the child’s head and scoring the number 
of responses. The number of escape responses 
occurred at a higher level than the sitting 
response. The use of a baseline condition that 
tests escape responses provides important infor-
mation upon which an intervention can be devel-
oped. Nonetheless, researchers and practitioners 
should remain cautious when limiting their anal-
ysis to an escape condition. Some studies that 
experimentally evaluated environmental vari-
ables using noncompliance as the target behavior 
have found that it may be also be sensitive to 
positive reinforcement contingencies (Majdalany 
et al., 2017; McKerchar & Abby, 2012; Rodriguez 
et al., 2010; Wilder et al., 2007b).

Another option for identifying potent rein-
forcers that may be related to maintaining non-
compliance when a traditional functional analysis 
is not viable to conduct a concurrent operant 
assessment (Berg et al., 2007; Finkel et al., 2003; 
Robinson et  al., 2019). For example, Robinson 
et  al. (2019) used a concurrent operant assess-
ment to identify both preferences and putative 
maintaining reinforcers for five adolescents to 
increase cooperative skills related to household 
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chores and hygiene tasks. The researchers used 
the highest ranked choice across three possible 
choices that each participant could allocate their 
time to in a free-operant condition. Using 5-min 
assessment sessions, the researchers arranged a 
room with two tables, each consisting of one the 
three choices, which were alternated within and 
across sessions for at least nine sessions. The 
choices consisted of adult interaction, tangible 
engagement (e.g., computer) and escape from 
working. Next, the reinforcer used for the coop-
eration intervention corresponded to the partici-
pant’s most frequent choice from the assessment 
(i.e., computer access, adult interaction, escape 
coupon). All participants increased completion of 
requested tasks to 100% and improved their 
latencies to task initiation. Using a concurrent 
operant assessment may identify the function of 
behavior when evoking noncompliance is not 
possible or impractical (Berg et  al., 2007), and 
may also identify effective reinforcers to increase 
cooperation.

 Summary and Practice 
Recommendations for the Functional 
Assessment of Noncompliance

Functional analyses have shown noncompliance 
to be maintained by escape from tasks or instruc-
tions (e.g., Briggs et  al., 2019; McKerchar & 
Abby, 2012; Newman et  al., 2021), access to 
attention from others (e.g., Rodriguez et  al., 
2010), access to items (e.g., Brown et al., 2020), 
continued access to items or activities (e.g., 
Majdalany et al., 2017; Wilder et al., 2007a), and 
combinations thereof (e.g., Lloyd et  al., 2017; 
Randall et al., 2018; Reimers et al., 1988). At this 
point, the reader should note that research has 
mainly focused on noncompliance associated to 
active cooperation (e.g., following instructions), 
but that these methodologies may also be adapted 
for passive cooperation (e.g., wearing a medical 
device). Because functions of noncompliance are 
idiosyncratic (e.g., Fulton et  al., 2020; Wilder 
et al., 2007b), methods selected for teaching chil-
dren cooperative behavior may vary. If noncom-
pliance is not excessive, overly disruptive, or 

dangerous, bolstering best practice guidelines for 
instructional methods within a classroom (e.g., 
Donaldson & Austin, 2017) and at home (LaBrot 
et  al., 2020; Morris et  al., 2021a), or formally 
implementing other evidenced-based antecedent 
methods (i.e., high-probability instructional 
sequences; Losinski et al., 2017; Radley & Dart, 
2016), could improve cooperative responding 
with minor modifications to the environ-
ment (Lipschultz & Wilder, 2017b).

 Active Cooperation

Active cooperation occurs when a behavior is 
evoked by a specific request, instruction or 
prompt, engagement is initiated within a certain 
period of time (e.g., 10  s), and the requested 
behavior is carried out to completion. The onset 
of active cooperation occurs in response to a 
“demand” of some sort provided by an authority 
figure, such as a caregiver or teacher. For exam-
ple, the adult may provide instructions to engage 
in an academic task (e.g., “point to the dog’s tail,” 
“complete this worksheet”), or an activity of 
daily living (e.g., “brush your teeth,” “fold the 
laundry”). These skills are important to daily 
functioning and may serve as behavioral cusps 
for other repertoires. Children who follow simple 
instructions are more likely to (a) succeed in 
learning academic tasks and persist when they 
become challenging, (b) perform independent 
living skills necessary for health, hygiene, and 
relationships, and (c) engage in social contracts 
which provide opportunities for friendships, 
community events, and paying jobs (Bishop 
et  al., 2013; Feldman, 2007; Kalb & Loeber, 
2003). The prior observation is not to suggest that 
a child cannot reasonably refuse to follow a spe-
cific request, but children should cooperate with 
most requests in home and school settings. Active 
cooperation may also occur in the form of a 
response to a peer (e.g., “come play on the swings 
with me,” “can I use your pail and shovel?”), 
which is essential for the social development of 
children with autism.

In practice, behavior analytic interventions 
often involve multi-component treatment pack-
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ages, which capitalize on the benefits of several 
interventions and result in the most robust effects 
(Bellipanni et  al., 2013; Fischetti et  al., 2012; 
Randall et al., 2018; Wilder et al., 2020). These 
multi-component interventions usually include 
both antecedent and consequent components. To 
facilitate the review of each component, what fol-
lows is a description of various interventions 
within each of these two categories (i.e., anteced-
ent and consequent interventions).

 Antecedent Interventions

Antecedent interventions involve environmental 
manipulations that can attenuate persistent chal-
lenging behavior via prevention (Donaldson & 
Austin, 2017; Radley & Dart, 2016; Wood et al., 
2018). By manipulating discriminative stimuli or 
motivating operations, behavior analysts may 
delay, or even prevent, the onset of noncompli-
ance (Cooper et  al., 2020; Miltenberger, 2016). 
With antecedent interventions, the reinforcer that 
maintains noncompliance (e.g., attention, tangi-
bles, escape) is available independently of the 
occurrence of noncompliance or cooperation, 
and the potency of the reinforcer is diminished so 
that it does not necessitate noncompliance from 
the child’s perspective (e.g., academic tasks are 
made easier or more engaging so that escape 
from tasks is no longer as valuable). In short, 
multiple opportunities are systematically 
arranged for children to freely or easily contact 
preferred items and activities (including main-
taining reinforcers), while the likelihood of con-
tacting aversive scenarios is minimized. From an 
ethical standpoint, this type of arrangement is 
considered a least-restrictive intervention for a 
first-line approach (Behavior Analyst Certification 
Board, 2014).

 High-Probability Instructional 
Sequence
Researchers consider the high-probability 
instructional sequence (HPIS) as an evidenced- 
based intervention for children with autism 
(Brosh et  al., 2018). The HPIS is the most 
researched, and sometimes identified as the most 

efficacious, intervention for promoting child 
cooperation (Losinski et  al., 2017; Radley & 
Dart, 2016). During the HPIS, the caregiver or 
teacher delivers a series of instructions in quick 
succession that have a high probability (high-p) 
of producing immediate cooperation, followed 
by a single instruction that has a low probability 
(low-p) to evoke cooperation (Mace et al., 1988). 
The HPIS procedure is derived from behavioral 
momentum theory (Nevin, 1996), which posits 
that low-probability (low-p) behaviors are more 
likely to occur following a series of high- 
probability (high-p) behaviors that produce a 
high rate of reinforcement. In turn, the resulting 
state of behavioral persistence creates resistance 
to disrupters that occasion behavior change.

Regardless of assertions questioning the role 
of behavioral momentum as the primary mecha-
nism responsible for the effects of HPIS proce-
dures (e.g., King et  al., 2021; Nevin, 1996), 
studies have shown that reinforcement plays a 
central role in the success of HPIS procedures 
(Pitts & Dymond, 2012; Wilder et  al., 2015; 
Zuluaga & Normand, 2008). For instance, Wilder 
et  al. (2015) used a reversal design across two 
experiments demonstrating that cooperation from 
two participants resulted from HPIS when edible 
reinforcement followed the high-p instructions. 
The researchers did not observe the same results 
when reinforcement was not delivered for coop-
eration with the high-p instructions or when only 
low-quality reinforcement (i.e., praise) was pro-
vided. The latter observation is especially impor-
tant because praise is a common reinforcer during 
HPIS procedures, but it may reduce the effective-
ness of the HPIS if it is considered as a low- 
quality reinforcer for a child. As such, 
practitioners should conduct brief preference 
assessments with the child (e.g., Call et al., 2012; 
Carr et  al., 2000) to identify stimuli likely to 
function as reinforcers prior to intervention. 
Because the intervals between each instruction 
delivery should be brief in the HPIS (see below), 
practitioners should prioritize reinforcers with a 
brief “consumption” period (e.g., small edible, 
bubbles, tickles, stickers). Alternatively, practi-
tioners may use a cumulative reinforcer system 
(e.g., collecting pieces for a preferred puzzle, 
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tokens for a larger or longer back-up reinforcer) 
when secondary reinforcers have been empiri-
cally validated as an effective intervention for the 
child.

As with reinforcers, the type of instructions 
used for the low-p and high-p categories should 
be assessed and validated before they are used in 
the HPIS procedure (e.g., Belfiore et  al., 2008; 
Ducharme & Worling, 1994; Ertel et al., 2019). 
Some examples of instructions that may be cate-
gorized as high-p include “close the door,” “point 
to the window,” or “show me your eyes,” while 
low-p instructions may consist of “put your toy in 
the toybox,” “push in your chair,” or “hang up 
your coat.” A high-p instruction for one child 
may serve as a low-p instruction for another 
child, which underlines the importance of con-
ducting an individualized assessment 
beforehand.

Initially, the professional compiles a list of 
potential high-p and low-p instructions by pro-
viding an open-ended interview (Ertel et  al., 
2019) or a checklist of options (Ducharme & 
Worling, 1994) to adults who typically present 
instructions to the child. A caregiver or teacher 
presents the requests to the child in a few assess-
ment sessions across days in a random order until 
each instruction has been presented for a total of 
10 trials. The presentation of several instructions 
should incorporate a minimum intertrial interval 
(e.g., 60 s; Ducharme & Worling, 1994), and can 
be in a naturally occurring context relevant to the 
instruction (Belfiore et  al., 2008; Ducharme & 
Worling, 1994). High-p instructions involve 
those with which the child cooperates within 10 s 
for 80% or more trials. By contrast, low-p instruc-
tions are those with which the child cooperates 
40% or less of presentations. Instructions that fall 
between these two percentages are not used. 
Even though a “medium-probability” instruc-
tional sequence (MPIS) has been shown to be 
effective (Romano & Roll, 2000) and is some-
times recommended (e.g., Cook et  al., 2019; 
Issarraras & Matson, 2020), practitioners should 
wait for further replications prior to adopting this 
approach.

Some other considerations for effective HPIS 
implementation include the ratio of high-p to 

low-p instructions and the intertrial interval used 
between high-p instructions. While many 
researchers recommend a 3:1 ratio of high-p to 
low-p instructions, others have found 5:1 and 1:1 
ratios to be effective, though some involved fad-
ing procedures (Ertel et  al., 2019). Behavioral 
momentum theory suggests that a higher rate of 
reinforcement produces a larger behavioral mass 
and more behavioral momentum. Hence, a higher 
number of high-p instructions for each low-p 
instruction may produce larger behavior changes. 
For example, Ertel et al. (2019) examined the use 
of 1:1, 3:1 and 5:1 ratios, and found that 5:1 
ratios were the most effective at producing coop-
erative responding. Lastly, effective implementa-
tion of a HPIS procedure requires a brief intertrial 
interval (i.e., the time between the onset of one 
trial to the onset of the subsequent trial). 
Researchers have often used a 10-s intertrial 
interval (Bullock & Normand, 2006), but more 
recent studies have indicated that shorter inter-
vals (1–5  s) may be more effective (Pitts & 
Dymond, 2012; Wilder et al., 2015).

 Noncontingent Reinforcement
Noncontingent reinforcement (NCR) involves 
the noncontingent delivery of a preferred item 
(often stimuli that function as maintaining rein-
forcers) on a fixed- or variable-time schedule. 
The caregiver or teacher delivers the preferred 
item regardless of the occurrence of noncompli-
ance or cooperation. The independent delivery of 
reinforcers is thought to function as an abolishing 
operation for noncompliance. For example, if 
noncompliance is maintained by attention, an 
adult may provide attention (e.g., “that’s great 
coloring, Gabriela!”) on a fixed-schedule (e.g., 
every 3 min). Besides decreasing the likelihood 
of challenging or disruptive behavior, NCR may 
also provide an overall enhanced environment for 
the child. For instance, some children engage in 
attention-seeking behavior because they have 
been deprived of adult interactions for a period of 
time, which may be especially true for children 
with autism. Adults tend to allocate their time to 
children who are engaging in disruptive behavior 
and spend less time interacting with those who 
are playing or working “nicely.” To this end, 
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studies have shown that providing noncontingent 
interaction or access to tangibles is an effective 
strategy for preventing persistent challenging 
behavior (Carr et  al., 2009; Ingvarsson et  al., 
2008).

Likewise, noncontingent escape (NCE) 
involves providing more frequent breaks for 
escape-maintained behavior before an establish-
ing operation (or “the need”) for a break becomes 
apparent via noncompliance (e.g., Coleman & 
Holmes, 1998; Kodak et al., 2003a). Some stud-
ies have used NCE to effectively reduce noncom-
pliance, but NCR with positive reinforcers tends 
to be a common intervention for noncompliance 
including instances when an escape function has 
been identified. Notably, Kodak et  al. (2003b) 
found that NCE was ineffective for escape- 
maintained noncompliance, but when a second 
functional analysis determined the function was 
multiply controlled (escape and attention), the 
intervention was modified to NCE plus NCR 
using positive reinforcers, resulting in a decrease 
in noncompliance and an increase in cooperation. 
These results suggest that a synthesized treat-
ment may be required for multiply-controlled 
behavior. Given that NCE was ineffective as a 
stand-alone treatment, another option may be that 
only NCR with attention was necessary to achieve 
the same effects.

In another example, Ingvarsson et al. (2008) 
found that NCR with positive reinforcers effec-
tively decreased multiply-controlled noncom-
pliance and increased cooperation. Moreover, 
NCR with positive reinforcers has been shown 
to be an effective strategy to reduce escape-
maintained noncompliance and increase coop-
eration (e.g., Newman et  al., 2021; Lomas 
et al., 2010). Taken together, these results indi-
cate that NCR with positive reinforcers may be 
an effective intervention for children, regard-
less of the maintaining function of noncompli-
ance. As with any intervention using 
preferences or reinforcers, practitioners should 
empirically identify preferred items or activi-
ties using a preference assessment (e.g., Call 
et al., 2012; Robinson et al., 2019), or conduct 
a functional assessment to confirm the main-
taining reinforcers (e.g., Briggs et  al., 2019; 

Brown et  al., 2020) to produce optimal treat-
ment effects.

A handful of studies have used noncontin-
gent reinforcement in the form of pretrial access 
to directly target active cooperative responding 
as the primary dependent variable (Bullock & 
Normand, 2006; Hodges et al., 2021; Normand 
& Beaulieu, 2011). Noncontingent access to 
preferred items was provided prior to a trial 
issuing a low-p instruction. Bullock and 
Normand (2006) and Normand and Beaulieu 
(2011) showed increases in active cooperation 
for all instructions across all participants, except 
for one type of instruction for one participant, 
which involved relinquishing a video game. In a 
follow-up study, Lipschultz et  al. (2017) were 
unable to replicate the results of pretrial access 
and HPIS intervention for two participants. 
Ultimately, contingent access to a highly pre-
ferred edible was required to improve coopera-
tion with low-p instructions. More recently, 
Hodges et  al. (2021) evaluated pretrial access 
for seven children, and found it to be an effec-
tive intervention when pretrial access was given 
at a higher magnitude of preferred items (5 edi-
bles) for four children and a longer duration 
(3 min of iPad or toy access) for three children. 
Interestingly, the baseline conditions of the 
prior studies show that a reinforcement contin-
gency alone was ineffective at increasing coop-
eration, and pretrial access to preferred stimuli 
clearly evoked cooperative responding. This 
observation is notable because providing 
response-dependent access may be preferable to 
other strategies for evoking cooperation, such as 
prompting, which may be aversive and evoke 
other challenging behavior. Unfortunately, the 
authors of these studies did not take data on 
challenging behavior, which may have provided 
more insight into this potential benefit of pre-
trial access to reinforcers.

 Reducing Response Effort
In contrast with NCR that produces an abolishing 
operation, reducing response effort may set an 
establishing operation to engage in cooperation 
by making the cooperative response less effortful 
to engage in. For example, Fischetti et al. (2012) 
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reduced the response effort for three children to 
put their toy away in a bin by increasing the prox-
imity of the bin to the child when they presented 
the instruction. The reduction of response effort 
alone increased cooperation for only one child, 
but those effects did not maintain as the task 
became more difficult (i.e., distance increased). 
However, the addition of edible reinforcement 
was sufficient to maintain cooperation as effort 
increased. For another participant, a guided com-
pliance procedure (described in the consequences 
section) with edible reinforcement was required 
whereas guided compliance without the addi-
tional edible was effective for the third child.

In a similar study, Wilder et al. (2013) initially 
reduced response effort by decreasing the dis-
tance to a toy bin for two children, but they also 
provided an edible contingent on cooperation. 
That is, the researchers did not assess the reduc-
tion of response effort alone. The distance of the 
toy bin was systematically increased until it was 
3  m away, and both children cooperated with 
instructions without any challenging behavior. 
The researchers also initially reduced effort for a 
third child without using an edible, but they 
found edible reinforcement was eventually 
required for higher levels of cooperation and low- 
to- no engagement in challenging behavior. 
Relinquishing preferred items by putting them in 
a toy bin may be a more difficult request to coop-
erate with (e.g., Normand & Beaulieu, 2011), 
perhaps due to the competing motivating vari-
ables. The success of a simple response effort 
reduction procedure combined with edible rein-
forcement is a surprising result. Across both stud-
ies (Fischetti et  al., 2012; Wilder et  al., 2013), 
four of the six children did not require the imple-
mentation of extinction or response guidance. 
Overall, response effort manipulations may be 
advantageous to include when targeting active 
cooperation for increase, especially when coop-
eration involves giving up a preferred item.

 Manipulating the Delivery 
of Instructions
Researchers have extensively examined different 
dimensions of instruction delivery on child 
behavior, which are provided by the caregiver or 

practitioner. Notably, studies have manipulated 
the form of instruction (e.g., Bouxsein et  al., 
2008; Ducharme & Worling, 1994; Houlihan & 
Jones, 1990; Neef et  al., 1983; Peyton et  al., 
2005), the schedule of instruction (DeLeon et al., 
2014; Fulton et al., 2020), the required requisite 
responses for instruction (Hamlet et  al., 1984; 
Stephenson & Hanley, 2010), the presence of 
advanced warnings (e.g., “2 min until …”; Cote 
et al., 2005; Wilder et al., 2007b, 2010), and the 
inclusion of rationales for cooperation (Wilder 
et al., 2010, 2012). Although the latter two strate-
gies have been commonly recommended in par-
enting books (Lipschultz & Wilder, 2017a), 
research findings do not support these strategies 
as effective (e.g., Cote et al., 2005; Wilder et al., 
2010, 2012, 2007b). General recommendations 
such as these often suggest there is a lack of 
“understanding” on the child’s part. The issue is 
that these solutions tend to overlook the function 
of behavior, which is idiosyncratic across chil-
dren with autism who display noncompliance 
(Waters et al., 2009).

Similarly, several recommendations and treat-
ment packages include descriptions about the 
form of instruction. Some evidence suggests that 
form of instruction can influence cooperative 
responding. For instance, one-step directive 
instructions (e.g., “please put your toys in the toy 
box”) are usually more effective in evoking 
cooperation than ambiguous or multi-step 
instructions (e.g., “wow, it’s messy in here, there 
are toys in the playroom and the living room!”; 
Bouxsein et  al., 2008; Peyton et  al., 2005). 
Moreover, “do” and “don’t” instructions appear 
to belong to different response classes because 
effective interventions that increase cooperation 
with one type of instruction (e.g., “come to the 
table” as a “do” request) does not systematically 
generalize to the other (e.g., “stop jumping on 
the couch” as a “don’t” request; Neef et  al., 
1983; Houlihan & Jones, 1990). For some chil-
dren, framing “don’t” requests as “do” requests 
may produce more meaningful changes in 
behavior (e.g., “sit down on the couch” vs. “stop 
jumping on the couch”; Ducharme & Worling, 
1994). Other accompanying strategies to simple 
directive statements are to ensure that the adult is 
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in close proximity to the child and obtains eye 
contact prior to the delivery of the instruction 
(e.g., Hamlet et al., 1984; Stephenson & Hanley, 
2010). The combination of providing directive 
one-step instructions with a quiet-toned voice 
and in close proximity, establishing eye contact, 
and waiting 5–10 s for cooperation are anteced-
ent components in a treatment package known as 
effective instruction delivery. The package also 
involves the consequent component of praising 
cooperation, relying on both antecedent and con-
sequent interventions. This intervention package 
is commonly used in classrooms (e.g., Bellipanni 
et  al., 2013; Mandal et  al., 2000) and is some-
times taught as a general strategy for caregivers 
(e.g., LaBrot et al., 2020).

Finally, the research literature strongly sup-
ports considerations in the schedule of instruc-
tional periods, which is directly related to the use 
of accumulated versus distributed reinforcement 
(DeLeon et  al., 2014; Fulton et  al., 2020). 
Distributed reinforcement involves briefer peri-
ods of reinforcement that are provided frequently 
for cooperation (dense schedules) whereas accu-
mulated reinforcement occurs after longer work-
ing periods but prolonged access to reinforcement 
is provided (yoked to the total access duration in 
the distributed condition). The latter condition 
provides a leaner schedule of reinforcement with 
longer work periods. Studies have generally 
shown that accumulated reinforcement results in 
better cooperative responding and lower levels of 
challenging behavior (e.g., Fulton et  al., 2020). 
Furthermore, most participants selected the accu-
mulated reinforcement condition as their most 
preferred. In short, the tradeoff for longer work-
ing periods is receiving a higher magnitude of 
reinforcement. When considering the period of 
instruction delivery, caregivers and teachers may 
benefit from assessing the ratio of instruction 
periods to reinforcement periods. A noteworthy 
consideration is the skill level and history of the 
child, which may alter the effectiveness of using 
longer periods of instruction for accumulated 
reinforcement.

Overall, HPIS and NCR have both been iden-
tified as evidenced-based interventions (e.g., 

Brosh et  al., 2018; Carr et  al., 2009; Losinski 
et al., 2017; Radley & Dart, 2016), and effective 
instruction delivery has some support as an inter-
vention, but there has not been consensus on its 
status as an evidenced-based treatment (Losinski 
et  al., 2017; Radley & Dart, 2016). Given their 
nonaversive nature, these interventions should be 
considered as one of the first line approaches for 
caregivers and practitioners to use to increase 
child cooperation and decrease noncompliant 
behavior.

 Consequent Interventions

Despite the relative benefits of an antecedent- 
only strategy, consequences are frequently 
required to obtain the most effective intervention 
effects. One approach is to begin with a practical 
and less restrictive intervention using antecedent 
strategies, and then to monitor the effects to 
determine if consequent interventions should be 
considered. If antecedent interventions are mod-
erately effective or the behavior change does not 
persist, practitioners may add consequent com-
ponents (e.g., Newman et al., 2021; Wilder et al., 
2007b). If the antecedent intervention is ineffec-
tive, an alternative may involve taking a 
consequent- only approach (e.g., Fischetti et  al., 
2012; Lipschultz et al., 2017). To this end, many 
consequent procedures are beneficial on their 
own, and those that involve the provision of posi-
tive reinforcers (e.g., DRA) may also be consid-
ered least restrictive. Consequent interventions 
are designed to directly address response- 
reinforcer (i.e., causal) relationships. Below is a 
description of several consequent strategies used 
to decrease noncompliance and promote active 
cooperative responding.

 Guided Compliance
Guided compliance procedures to increase 
active cooperation typically involve a 3-step 
process contingent on noncompliance, with 
each step progressively more intrusive (e.g., 
Wilder & Atwell, 2006). For the first step, the 
caregiver or teacher provides an instruction, 
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which is followed by praise provided contingent 
on cooperation within 10 s. If the child does not 
comply, the caregiver or teacher re-presents the 
instruction and models the cooperative response 
(step 2). If cooperation occurs within 10 s, the 
child receives praise. If noncompliance persists, 
the caregiver or teacher physically guides the 
child to engage in the cooperative response 
using hand-over- hand prompting (step 3). 
Several mechanisms may explain why guided 
compliance effectively increases active cooper-
ation (Tarbox et  al., 2007; Wilder et  al., 2012, 
2020; Wilder & Atwell, 2006), including extinc-
tion (preventing escape from the requirement to 
cooperate), punishment (applying an aversive 
consequence contingent on noncompliance), 
and negative reinforcement (avoidance of 
repeated instructions and physical prompts to 
cooperate). A disadvantage to guided compli-
ance is that some of the above mechanisms 
involve a seemingly aversive aspect. 
Nevertheless, guided compliance provides an 
instructional component to correct behavior.

Recently, Wilder et al. (2020) incorporated 
a highly preferred edible into the guided com-
pliance procedure as a less aversive option. In 
this version of guided compliance, the care-
giver or teacher presents a preferred edible by 
holding it up as the initial instruction is pre-
sented. Contingent on cooperation with the 
instruction within 10 s, the child received the 
edible. Wilder et al. (2020) used this procedure 
for instructions that were particularly difficult 
(relinquishing an iPad) for two boys. 
Interventions that involved only a preferred 
edible for cooperation (without the guided 
compliance procedure) or guided compliance 
for noncompliance (using praise for the initial 
instruction) were both ineffective. Only the 
combination of these interventions resulted in 
cooperation from both boys. Caregivers and 
practitioners should consider the incorporation 
of a highly preferred item if they chose a 
guided compliance procedure. To obtain best 
treatment outcomes, the practitioner should 
empirically identify the highly preferred item 
using a preference assessment (e.g., Call et al., 
2012; Carr et al., 2000).

 Differential Reinforcement 
of Alternative Behavior
Differential reinforcement of alternative behavior 
(DRA) involves providing reinforcement for one 
response while implementing extinction (i.e., 
withholding the maintaining reinforcer) for the 
undesirable response (e.g., Vollmer & Iwata, 
1992; Miltenberger, 2016; Cooper et al., 2020). 
When used systematically as a procedure to real-
locate responding for cooperation, only the coop-
erative response obtains the maintaining 
reinforcer while noncompliance is placed on 
extinction (i.e., never contacts the reinforcer). 
Through response reallocation, the cooperation 
replaces noncompliance. The type of extinction 
for noncompliance depends on the function of 
behavior, as identified in a functional analysis. If 
noncompliance is maintained by escape from 
instructions, extinction usually involves prompt-
ing follow through with the request (e.g., guided 
compliance procedure) that does not allow escape 
from the instruction.

However, studies have long evaluated the 
exclusion of escape extinction (e.g., Lalli et al., 
1999; Piazza et  al., 1997), and more recently, 
researchers have suggested refinements for this 
broad definition for DRA (Vollmer et al., 2020). 
Using DRA without an extinction component for 
teaching cooperation involves not only providing 
reinforcement for cooperative behavior but also 
permitting the child to escape the demand by not 
requiring follow through (and not commenting 
on noncompliance) or allowing continued access 
to the item or activity if the child was asked to 
relinquish access. Studies have shown that DRA 
interventions designed to improve cooperative 
responding and reduce challenging behavior 
without the inclusion of an extinction component 
may be effective (e.g., Briggs et al., 2019; Carter, 
2010; Majdalany et al., 2017; Slocum & Vollmer, 
2015; Wilder et al., 2007a).

Behavior analysts may decide to use a DRA 
procedure without extinction in cases when 
(a) extinction evokes aggression as well danger-
ous or high-intensity behavior, (b)  extinction  is 
difficult or impractical to implement (e.g., large 
size of child or adolescent), or (c)  allowing 
escape may be a primary means for the child to 
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opt out of activities important to their health, 
learning or development (e.g., Morris et  al., 
2021b; Rajaraman et  al., 2021). These benefits 
must be weighed against the risks of excluding 
extinction, including ineffective outcomes (e.g., 
Newman et al., 2021; Wilder et al., 2020) or hav-
ing positive treatment effects prone to relapse 
(e.g., Briggs et  al., 2019; Brown et  al., 2020). 
Vollmer et al. (2020) proposed that both the defi-
nition and the procedure of DRA should incorpo-
rate the use of minimizing reinforcement rather 
than the exclusive use of extinction for challeng-
ing behavior. Adjusting the relative value of rein-
forcement for cooperation over the competing 
noncompliance response can be effective at miti-
gating relapse concerns (Brown et al., 2020). The 
differential rate, quality, magnitude, and duration 
may have an impact on cooperation (Fulton et al., 
2020; Rogalski et al., 2020).

In essence, the relative value of reinforcement 
for cooperation should outweigh the aversive 
aspects (Rogalski et  al., 2020). Reinforcement 
rate, quality, magnitude, and or duration needs to 
be “worth it” before consistent cooperation may 
be observed. The type of reinforcement may play 
a role as well. As with NCR, positive reinforce-
ment can be effective to increase cooperation and 
decrease noncompliance that is maintained by 
escape (Briggs et al., 2019; Carter, 2010; Payne 
& Dozier, 2013; Slocum & Vollmer, 2015), and 
this may be due in part to the child’s preference 
for this type of reinforcement (Gardner et  al., 
2009; Kodak et al., 2007; Lomas et al., 2010).

 Timeout
Timeout is the removal of the child from an 
enriched environment, usually consisting of pre-
ferred items, activities, and attention (i.e., “time 
in”). Time out should be brief (e.g., 2 min) and 
may be exclusionary or nonexclusionary 
(Miltenberger, 2016). Exclusionary timeout 
involves removal from the time-in room into 
another room that has no reinforcement or pre-
ferred stimulation. Nonexclusionary timeout 
occurs within the same space as time-in. For 
example, a teacher may implement nonexclu-
sionary timeout by seating the child in a chair in 
the corner of the classroom where time-in items, 

activities, and interactions can be observed but 
not accessed. A common example is a hockey 
player being seated in a penalty box during a 
hockey game. For time out to be effective, the 
child must prefer the time-in setting, and the 
function of noncompliance should involve access 
to the attention, items and activities that are avail-
able in that context. For example, Rortvedt and 
Miltenberger (1994) effectively used timeout for 
two children whose noncompliance was main-
tained by attention. Noncompliance is often 
maintained by escape, at least in part due to the 
presentation of an instruction as the onset of non-
compliance; therefore, caution should be used 
that timeout does not serve to reinforce noncom-
pliance (e.g., Iwata et al., 1994b). As timeout is 
considered a more restrictive procedure, we rec-
ommend only implementing it when other less 
restrictive strategies have failed or when the child 
must be removed from the immediate environ-
ment for their own safety or that of others around 
them. For timeout to be effective, a functional 
analysis should be conducted, ongoing data col-
lected on cooperation and noncompliance, and 
the effects should be carefully monitored.

 Summary and Practice 
Recommendations for Active 
Cooperation

The prior section outlined several antecedent and 
consequent strategies that may be used in isola-
tion or in combination to promote active coopera-
tion and reduce noncompliance. The nuances of 
these interventions are complex and rooted in 
decades of research, which oftentimes requires 
an experienced Board Certified Behavior Analyst 
to supervise implementation. That said, some of 
the antecedent interventions such as effective 
instruction delivery are clearly described, easy to 
learn, and practical to implement (e.g., Bellipanni 
et  al., 2013; LaBrot et  al., 2020; Morris et  al., 
2021a). Additionally, learning to focus on, and 
importantly, provide reinforcers for cooperative 
responses can be critical to caregivers and teach-
ers achieving success with increasing coopera-
tion. Wood et  al. (2018) provided practice 
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guidelines for evidenced-based antecedent strate-
gies, and Donaldson and Austin (2017) outlined 
several broad strategies, which focus on the ante-
cedent and consequent provision of reinforcers. 
As described above, both NCR and DRA using 
positive reinforcers can be effective interventions 
even when the function of behavior is escape. 
The crucial aspect for this universal approach is 
the use of potent reinforcers. If time and resources 
are limited, allocating effort to identifying prefer-
ence using relevant assessments may be more 
important than a functional analysis. Both are 
indicated when possible, especially when behav-
ior is frequent, persistent, and poses a risk to the 
child or others.

 Passive Cooperation

Passive cooperation involves the omission of 
behavior during specific conditions. Oftentimes, 
passive cooperation entails sitting still or tolerat-
ing an event by not engaging in a removal behav-
ior (Cook et  al., 2015; Rapp, 2012, 2013). In 
contrast to active cooperation wherein the child is 
taught to engage in behavior in response to a spe-
cific stimulus, the child learns to tolerate an aver-
sive situation in passive cooperation. Children 
may emit active responses during passive coop-
eration procedures, but the outcome is the omis-
sion of behavior during specific contexts. In 
many cases, the context is deemed aversive such 
that the child has a history of engaging in escape 
or avoidance behaviors. Teaching passive coop-
eration is critical because the unpleasant events 
are important for the child’s well-being and over-
all adaptive functioning. An example of passive 
cooperation is when a child is at the pediatri-
cian’s office for a blood draw, and they abstain 
from engaging in escape behavior. That is, the 
child sits still during the procedure. In this exam-
ple, the child does not engage in challenging 
behaviors such as running away or removing 
their arm, rather they remain seated and allow a 
medical professional to insert a needle into their 
arm. Passive cooperation is critical for teaching 
children to tolerate events related to their medical 

well-being (e.g., dental exam), general health 
(e.g., wearing eyeglasses), safety (e.g., wearing a 
seatbelt), and daily routines (e.g., riding an esca-
lator). This section will include a discussion of 
four broad categories of stimulus situations that 
have been the focus of passive cooperation 
research. The four categories are feared stimuli, 
medical and dental procedures, hygiene routines, 
and prolonged tactile contact.

 Categories of Stimuli Associated 
with Passive Cooperation

 Feared Stimuli
The category for feared stimuli refers to specific 
stimuli or events that elicit autonomic nervous 
system arousal (a physiological response that 
prepares the body for a fight or flight response; 
Miltenberger, 2016), in turn evoking an escape or 
avoidance response. Fear responses can be con-
ceptualized as behaviors that develop through 
respondent events (Allen & Kupzyk, 2016; 
Miltenberger, 2016). For instance, an uncondi-
tioned stimulus such as loud barking from a dog 
may elicit an unconditioned response in the form 
of autonomic nervous system arousal (e.g., startle 
response with increased muscle tension and heart 
rate). The previously neutral stimulus (the dog) 
which had no history of evoking fear for the per-
son then becomes conditioned through the pro-
cess of respondent conditioning. This response 
may serve as an establishing operation for imme-
diate avoidance or escape operant behavior 
(Miltenberger, 2016), such as crying (to get 
picked up) or running away from the dog, which 
are strengthened each time they occur and rein-
forcement is provided in the form of escape or 
avoidance.

Within the field of psychiatry, persistent fear 
responses to specific stimuli which disrupt the 
daily functioning of a person are known as 
 specific phobias (American Psychiatric 
Association, 2013). Specific phobias are typi-
cally treated with systematic desensitization pro-
cedures using visualization, hierarchies, and 
relaxation training, while the effects are mea-
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sured using self-report (Miltenberger, 2016). 
Behavior analysts are likely to approach phobias 
with in-vivo desensitization, or a similar varia-
tion. This approach focuses on operational defi-
nitions and objective measurement of the fear 
response (and or an alternative adaptive response) 
in the presence of the feared stimulus, rather 
than using self-report. This approach is espe-
cially useful for individuals who struggle in 
communicating their internal feelings, such as 
children diagnosed with autism or related disor-
ders (Shabani & Fisher, 2006). Behavior analytic 
research has demonstrated that children can be 
taught passive cooperation in the presence of 
feared stimuli that evoke escape or avoidance 
which may be out of proportion relative to the 
actual risk of danger and highly disruptive to 
important or daily events. The feared stimuli are 
often found within a community or home setting 
and may include avoidance of stimuli such as 
mannequins (e.g., Waranch et al., 1981), escala-
tors (e.g., Runyan et  al., 1985), dogs (e.g., 
Muskett et  al., 2020), music (e.g., Buckley & 
Newchok, 2006), and loud noises (Fodstad et al., 
2021).

 Medical and Dental Procedures
Medical and dental procedures refer to situations 
involving routines that are carried out by medical 
or dental personnel (e.g., nurses, dentists, doc-
tors, assistants, technicians). These routines 
include blood draws (e.g., Shabani & Fisher, 
2006), annual physicals (e.g., Cavalari et  al., 
2013), and eye exams (Kupzyk et  al., 2021). 
Many children experience anxiety during medi-
cal and dental procedures. As with feared stimuli 
from the previous category, medical and dental 
procedures acquire aversive features for some 
individuals due to the pairings of the routines 
with unpleasant experiences, such as the brief 
pain felt from a needle prick. A previously neu-
tral syringe becomes conditioned as an aversive 
stimulus. Other stimuli in the environment may 
also be conditioned through a process known as 
higher-order conditioning (Miltenberger, 2016). 
Subsequently, aversive stimuli are encompassed 

by anyone wearing a doctor’s lab coat or a nurse’s 
uniform, the examination table, the doctor’s 
office, medical instruments, and any number of 
other stimuli (Allen & Kupzyk, 2016). The result-
ing operant behaviors such as avoidance, refusal, 
and aggression are strengthened each time the 
child escapes or avoids the aversive situation 
(e.g., the doctor gives up trying to give a needle 
suggesting they do it next time).

Children with autism have higher rates of 
noncompliance than their neurotypical peers 
(Allen & Kupzyk, 2016; Bryce & Jahromi, 
2013; Ekas et  al., 2017; Jennett & Hagopian, 
2008) and may not be getting the preventative or 
diagnostic care that they need. The inability to 
passively cooperate during dental and medical 
procedures is a critical variable that may con-
tribute to poor health outcomes. For example, 
some children require frequent unpleasant med-
ical interventions, such as insulin injections for 
type 1 diabetes. For a child with autism and dia-
betes, administering daily injections may be 
challenging or impossible because the child 
may exhibit a variety of intense challenging 
behaviors (e.g., running away, screaming, bit-
ing), reducing the likelihood of consistent life-
saving treatment. Some medical routines are 
much less invasive than injections, such as read-
ing body temperatures, taking blood pressure, or 
using an otoscope or stethoscope, but these pro-
cedures nonetheless may evoke the same non-
compliance in the form of intense challenging 
behaviors.

 Hygiene Routines
Hygiene routines is another category of stimulus 
conditions that may evoke escape or avoidance 
behaviors for children with autism. These rou-
tines or tasks involve daily living skills that are 
important to a child’s hygiene or personal care 
such as tolerating teeth brushing, hair cutting 
(Buckley et  al., 2020) or nail clipping (Dowdy 
et al., 2018), but are reported to be problematic 
for caregivers of children with autism 
(Schumacher & Rapp, 2011). Many children 
with autism refuse to allow their caregivers to 
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provide routine care by engaging in challenging 
behaviors such as screaming, running away or 
refusing to sit still. The mere sight of the tooth-
brush, scissors, nail clipper or related equipment 
(e.g., hair cutting cape) may lead to high anxiety 
and intense challenging behaviors. Even though 
these routines may have aversive features for 
both the caregiver and the child, they are usually 
important to a child’s social development, health, 
and well-being.

 Prolonged Tactile Contact
Prolonged tactile contact is the fourth category 
of stimulus situations that require passive 
cooperation. Prolonged tactile contact refers to 
a situation whereby a stimulus touches some 
part of the body for an extended period of time. 
In other words, a child may be required to wear 
something that is difficult to tolerate. Wearing 
simple and common devices may be required 
to improve a child’s daily quality of life by 
providing access to activities, social interac-
tions, and basic medical assessments. These 
important activities can be accessed by being 
able to tolerate devices such as eyeglasses 
(DeLeon et al., 2008), hearing aids (Nipe et al., 
2018; Richling et  al., 2011), or a heartrate 
monitor (Dufour & Lanovaz, 2020). Hence, 
practitioners should teach passive cooperation 
to children who engage in challenging behav-
iors when required to wear medical or health 
related devices.

More recently, a unique challenge was pre-
sented for all caregivers of young children, and 
especially those of children with autism. Mask 
wearing became an essential mitigation strategy 
for the COVID-19 pandemic in 2020 (Chu et al., 
2020). Children with autism may present more 
risk for developing severe illness due to their com-
promised immune systems (de Sousa Lima et al., 
2020). After mandated school shutdowns in the 
spring of 2020, some parts of the United States 
began easing restrictions and reopening schools, 
with mask mandates for students. For caregivers 
with children with autism, mask wearing posed a 
major challenge since many children do not toler-
ate some tactile stimuli (e.g., Cook et  al., 2015; 
Nipe et al., 2018; Sivaraman et al., 2021).

 Antecedent Interventions

 Exposure
Practitioners may manipulate antecedents in sev-
eral ways such as exposure without and with fad-
ing. Exposure without fading consists of 
presenting the whole stimulus during a single 
training session. For example, Dowdy et  al. 
(2018) used differential reinforcement without 
escape extinction to reinforce nail cutting with a 
child with autism. The researchers presented the 
nail clipper and reinforced a complete nail cut 
and any escape responses. Moreover, the session 
ended when the participant tolerated all nail cut-
ting or when 5  min had elapsed. Implementing 
the procedure without incorporating fading was 
appropriate for this particular target skill because 
the task did not involve many steps, and it is not 
possible to repeatedly clip nails without exten-
sive periods between sessions for nails to regrow. 
By contrast, exposure with fading gradually 
manipulates the duration, distance, amount, or 
context of presentation of the aversive stimulus. 
For example, Sivaraman et al. (2021) taught six 
children with autism to tolerate wearing a face-
mask for brief periods of time. The researchers 
provided continuous access to moderately pre-
ferred items while increasing the duration that 
the children kept the mask on for some sessions. 
At the end of the study, all children wore the face 
mask for the targeted duration of 10 min without 
challenging behaviors. Other studies gradually 
and systematically increased the time spent expe-
riencing the aversive stimuli (Bishop et al., 2013; 
Cook et  al., 2015; Cox et  al., 2017; Dufour & 
Lanovaz, 2020; Richling et al., 2011).

Ricciardi et  al. (2006) evaluated a procedure 
which faded the distance to increase passive coop-
eration for a child who avoided animatronic 
objects in public places. The researchers system-
atically decreased the proximity between the child 
and the object while providing continuous access 
to preferred items. The results showed that the par-
ticipant remained at the specified distances with-
out engaging in challenging behavior. Rapp et al. 
(2005) faded the amount of aversive stimulus 
(pool depth) using a procedure for pool avoidance. 
The researchers set up a situation in which an ado-
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lescent with autism received reinforcement for 
approaching the pool. Although active responses 
were initially reinforced, the researchers measured 
the omission of challenging behavior at each depth 
once the participant entered the pool. The criterion 
was gradually changed so that the participant 
needed to tolerate deeper parts. Carter et al. (2019) 
faded the context of an aversive situation when 
increasing cooperation with dental routines for 
two males with autism. The aversive features of 
the context involved a dental chair, a bib, an elec-
tric toothbrush, and a dental utensil. This proce-
dure involved both aspects of passive cooperation 
(e.g., allowing teeth to be counted) and active 
cooperation (e.g., opening mouth).

 Noncontingent Reinforcement
Several researchers have used NCR as a strategy 
to promote passive cooperation (e.g., DeLeon 
et  al., 2008; Maguire et  al., 1996; Nipe et  al., 
2018). For example, Richling et al. (2011) taught 
two children to tolerate prescription prostheses 
by providing NCR and access to escape. The 
researchers provided noncontingent continuous 
access to preferred items and music and delivered 
attention on a fixed time of 5 s. Additionally, the 
child had access to escape for 15 s contingent on 
removing the prostheses. Thereafter, the research-
ers placed the prosthesis back on the participant. 
NCR with the absence of escape extinction was 
effective for both participants to increase their 
passive cooperation with wearing prostheses. 
Given the side effects that may be induced by 
escape extinction, practitioners should consider 
options which allow for the exclusion of escape 
extinction while incorporating antecedent- or 
reinforcement-based strategies to increase pas-
sive cooperation with aversive stimuli.

 Consequent Interventions

 Differential Reinforcement of Other 
Behavior
When implementing differential reinforcement 
of other behavior (DRO), the caregiver or 

teacher provides a reinforcer in the absence of 
behavior after a pre-determined interval of time 
has elapsed (Miltenberger, 2016). In the case of 
passive cooperation, reinforcement is provided 
for the omission of challenging behavior that 
may interfere with cooperation during specific 
conditions (i.e., sitting still when getting blood 
drawn). Several studies support the efficacy of 
DRO for increasing passive cooperation (Dowdy 
et al., 2018; Dufour & Lanovaz, 2020; Reimers 
et al., 1988; Ricciardi et al., 2006). For example, 
Dufour and Lanovaz (2020) evaluated DRO for 
increasing compliance with wearing a heartrate 
monitor for two children with autism. The 
researchers delivered praise and edibles contin-
gent on not touching the heartrate monitor on 
their chest for the specific interval. With every 
successful interval, the researchers increased 
the time criterion. Both participants met the cri-
terion of 90  s with the device in contact with 
their chest despite participants having access to 
escape contingent on attempting to remove the 
device.

A variation of DRO used in the passive coop-
eration literature is differential negative rein-
forcement of other behavior (DNRO; Buckley & 
Newchok, 2006; Cook et  al., 2015). Similar to 
DRO, this procedure involves reinforcing the 
omission of behavior, but in this case, the rein-
forcer is escape from an aversive situation. For 
example, Cook et  al. (2015) demonstrated the 
effectiveness of DNRO as a procedure to increase 
cooperation with a child with autism for wearing 
a medical bracelet. The researchers systemati-
cally increased the interval when the child coop-
erated by keeping the bracelet on his wrist. At the 
end of each successful interval, the experimenter 
permitted the child to remove the medical brace-
let for a pre-determined duration. Thus, coopera-
tive behaviors resulted in escape (i.e., removal of 
the bracelet). Their results showed that DNRO 
was effective for increasing cooperation with 
wearing a medical bracelet for up to 7 h at the 
clinic, and the authors reported that he wore the 
bracelet for 24-h  days for several years 
thereafter.
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 Differential Reinforcement 
of Alternative Behavior
As indicated earlier, DRA involves reinforcing a 
desirable behavior while minimizing reinforce-
ment for an undesirable behavior (Vollmer et al., 
2020). Several studies have used DRA as a proce-
dure to increase passive cooperation (Birkan 
et  al., 2011; Carter et  al., 2019; Cavalari et  al., 
2013; Conyers et  al., 2004; Ellis et  al., 2006). 
Passive cooperation is, by definition, the omis-
sion of challenging behavior under specific stim-
ulus conditions, but those stimulus conditions 
may involve a more complex context requiring 
specific active responses to facilitate the passive 
response. For example, passive cooperation at a 
dental visit requires that a child allows a dental 
hygienist to use a scaler, an aspirator, or other 
tools in their mouth. However, toleration of the 
dental cleaning procedure also requires the child 
to enter the room, sit in the chair, and open their 
mouth. Although the desired outcome is passive 
cooperation of a dental cleaning, the entire con-
text relevant to this response involves some active 
responses. Said differently, passive cooperation 
may involve other behaviors beside sitting still, 
such as the typical responses involved in the rou-
tine tasks that passive cooperation is required.

In another example, a person who fears riding 
on escalators may be unable to engage in the typ-
ical responses of stepping on an escalator to get 
to the second floor of a mall where their favorite 
store is located. Their routine functioning at the 
mall is impaired relative to the ease of movement 
for other shoppers. Furthermore, the sight of the 
escalator may cause anxiety and intense behavior 
to avoid an area of the mall, and attempting to go 
to the mall at all may become debilitating. If the 
child (or their caregiver) deems learning to ride 
the escalator to be an important goal for interven-
tion, the active responses of stepping on and off 
the moving escalator will be required to tolerate 
passively standing on the escalator as it carries 
the person to the next level (e.g., Runyan et al., 
1985). Similarly, Cromartie et  al. (2014) evalu-
ated an intervention for the avoidance of blood 
draws using DRA. In this case, active responses 
such as walking to the office and extending an 
arm, along with the passive responses of waiting 

in the waiting room, accepting cotton to be 
swabbed across the arm, and allowing a tourni-
quet to be applied were criterion steps to ulti-
mately facilitate passive cooperation when blood 
was being drawn. The child received reinforce-
ment contingent on these approach steps within 
the DRA arrangement to successfully teach toler-
ating blood draws required for monitoring the 
safety and effectiveness of her medical 
intervention.

 Response Blocking and Response Cost
To decrease challenging behaviors that interfere 
with cooperative responses, some researchers 
have utilized response blocking and response 
cost. DeLeon et al. (2008) evaluated a treatment 
package that included NCR, response blocking, 
and response cost that to teach four individuals to 
wear their eyeglasses. The response blocking 
procedure involved physically blocking attempts 
to remove the eyeglasses and for the first 5 s of 
the session to initially facilitate keeping the 
glasses on. Thereafter, the participant was per-
mitted to remove their eyeglasses. Another com-
ponent of the intervention included a response 
cost procedure involving the withdrawal of pre-
ferred items contingent on the participant remov-
ing the eyeglasses. The treatment package was 
successful for three participants, and when the 
researchers conducted a component analysis for 
two of those participants, they found that response 
blocking was an effective component for promot-
ing passive cooperation with wearing eyeglasses. 
By contrast, NCR alone was sufficient for teach-
ing the participant to keep their eyeglasses on for 
the fourth participant. Other studies have also 
incorporated response blocking (sometimes 
referred to as manual guidance) with their inter-
vention and reported similar findings (Birkan 
et al., 2011; Cook et al., 2015; Rapp et al., 2005). 
In another study on the treatment of challenging 
behaviors associated with wearing eyeglasses 
and hearing aids, Nipe et al. (2018) conducted a 
component analysis and found that NCR was 
effective for increasing passive cooperation with 
wearing prostheses, but the effects were enhanced 
when response blocking and response cost proce-
dures were added.
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 Escape Extinction
Challenging behaviors that occur within contexts 
associated with passive cooperation have a pre-
sumed negative reinforcement function insofar as 
the child engages in behaviors that result in 
avoiding or escaping the aversive situations. A 
common treatment for escape-maintained chal-
lenging behavior is escape extinction. Some 
researchers have implemented escape extinction 
as part of their intervention for decreasing chal-
lenging behaviors that interfere with passive 
cooperation (Birkan et  al., 2011; Rapp et  al., 
2005). In this case, we are defining extinction as 
not allowing reinforcement for the behavior (dis-
ruptive behaviors do not result in escape), but 
other behavioral mechanisms may influence 
behavior. In an example of escape extinction used 
to decrease challenging behaviors during swim-
ming pool avoidance in an adolescent with 
autism, Rapp et al. (2005) targeted escape behav-
iors by prompting the participant to sit in a chair 
that the researchers moved closer to the pool. 
This component of the intervention prevented the 
participant from escaping the aversive stimulus, 
which resulted in the reduction of challenging 
behavior and the toleration of a swimming pool.

Escape extinction has been shown to produce 
decreases in challenging behavior. The main 
issue with escape extinction is that it may result 
in undesirable side effects such as aggression 
and emotional responding, making this strategy 
not a viable option for many caregivers and 
teachers (see Lerman & Iwata, 1995). Other 
researchers have evaluated treatments to 
increase passive cooperation with aversive tasks 
and decrease disruptive behaviors in the absence 
of escape extinction (Bishop et al., 2013; Dowdy 
et al., 2018; Dufour & Lanovaz, 2020; Richling 
et al., 2011; Schumacher & Rapp, 2011; Shabani 
& Fisher, 2006). Instead, the researchers pro-
vided escape contingent on challenging behav-
ior. The findings from these studies showed that, 
even though challenging behavior continued to 
produce escape, the antecedent procedures or 
the reinforcement contingencies for cooperative 
behaviors resulted in desirable outcomes. 
Nonetheless, extinction is indicated when prac-
tical to achieve best outcomes (e.g., Vollmer 

et  al., 2020). To mitigate the potential side 
effects of using escape extinction, practitioners 
may combine it with noncontingent or  
contingent reinforcement to increase passive 
cooperation.

 Summary and Practice 
Recommendations for Passive 
Cooperation

The previous section described an area in the 
noncompliance literature that, to our knowledge, 
has not yet been reviewed: passive cooperation to 
tolerate aversive but important stimuli (or events) 
in a child’s life. These stimuli can be a challenge 
for typically-developing children, and may be 
exponentially more difficult for children diag-
nosed with autism. Despite the anxiety-inducing 
nature of these stimuli and the intense behaviors 
they may evoke, toleration is required for an indi-
vidual’s medical well-being, general health, 
safety, and daily functioning. Several least- 
restrictive intervention options may support 
behavior analysts in reducing challenging behav-
ior related to passive cooperation such as expo-
sure, NCR, DRO, and DRA. Due to the aversive 
aspects involved in problems requiring interven-
tions to teach passive cooperation, practitioners 
should limit their use of more restrictive strate-
gies (e.g., escape extinction, response cost and 
blocking) to situations when less restrictive alter-
natives have failed. Additionally, a behavior ana-
lyst should be involved in designing these 
interventions due to ethical and safety concerns. 
Oftentimes, the intervention will also require the 
seamless collaboration of multiple professionals 
(e.g., doctors, dentists).

 Conclusion

In sum, practitioners have multiple options when 
intervening to increase active and passive coop-
eration in children with autism. The first step 
involves conducting a functional assessment to 
identify the variables that maintain noncompli-
ance and engagement in related challenging 
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behavior. In the most likely event that the 
 intervention includes a reinforcer or preferred 
stimulus, conducting a preference assessment 
also appears essential to increase the effective-
ness. For clarity, we presented each intervention 
individually as part of the current chapter. In 
practice, we strongly recommend combining 
multiple interventions together to increase the 
probability of producing the targeted behavior 
changes. As evidenced by the exemplars dis-
cussed, most researchers combine several com-
ponents when studying interventions for both 
active and passive compliance. As with any 
behavioral intervention, the main keys to success 
involve thorough assessment, careful treatment 
selection, and rigorous monitoring of the target 
behavior. Following this process will ensure that 
children with autism receive the best treatment to 
increase cooperation and, in turn, improve their 
health and well-being.
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 Introduction

Independence is a fundamental goal for all indi-
viduals. Adaptive behaviors, often referred to as 
“self-help skills,” refer to behaviors that are criti-
cal for self-management of an individual’s health 
and independent living (Guerra, 2011) and are 
needed to navigate the demands of everyday life. 

The acquisition of adaptive skills in children with 
autism spectrum disorder (ASD) is among the 
most important to teach. These skills allow indi-
viduals to function independently in their envi-
ronment all while accessing natural sources of 
reinforcement and fully participating in their 
community. In addition, mastery of these skills 
lead individuals to eventually gain meaningful 
employment and may result in less restrictive 
home and work environments, which can have 
significant positive effects on the individual’s 
larger community. Acquisition of adaptive behav-
iors has also been demonstrated to lead to posi-
tive effects on work completion and overall 
decreases in maladaptive behavior (Shogren 
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et al., 2004; Watanabe & Sturmey, 2003), both of 
which result in a more fulfilling life.

One of the hallmarks of applied behavior anal-
ysis (ABA) is to create meaningful change in the 
lives of the individuals in which it serves. This 
includes preparing individuals with ASD to func-
tion independently in their environment through 
the teaching of skills that lead to terminal behav-
iors useful to the individual in their natural set-
ting (Bannerman et al., 1990). To do this, applied 
behavior analysts must incorporate adaptive 
skills into individualized educational program-
ming and practice these skills on a regular basis.

ABA has a long history of teaching adaptive 
behaviors to individuals with ASD and related 
disabilities. In fact, the research on teaching 
adaptive skills dates back to the 1960s when 
Harris et  al. (1964) first taught a 3.5-year-old 
child with ASD to wear his glasses. Since then, a 
wide variety of behavior analytic research has 
been published on applying the principles of 
learning in teaching adaptive behavior.

Adaptive behavior expectations for children 
with ASD include skills related to self-care, 
domestic, community, recreational, and social 
behavior, with the ability to independently engage 
in these skills central to the goal of learning 
(Estabillo & Matson, 2018). This wide variety of 
skills is frequently demanded in the domestic, 
vocational, and community environments all 
which result in a functional outcome for the indi-
vidual. In this chapter, we will review the most 
commonly used assessment tools for assessing 
adaptive behavior repertoires, provide an over-
view of the most common adaptive behaviors 
when teaching in children with ASD, and provide 
an overview on systemic instruction related to 
how to teach adaptive behavior using an assess-
ment to treatment model.

 Assessment

Prior to the teaching of adaptive skills, applied 
behavior analysts must first conduct an assess-
ment, with the goal of integrating assessment 
information when making clinical decisions. 
Assessment plays an integral role in the educa-

tion of children with ASD and is central to the 
evaluation and planning of instruction. In fact, 
according to the Behavior Analyst Certification 
Board®, applied behavior analysts must adhere 
to professional and ethical code 2.13 (www.
BACB.com) stating:

2.13 Selecting, Designing, and Implementing 
Assessments Before selecting or designing 
behavior- change interventions behavior analysts 
select and design assessments that are conceptu-
ally consistent with behavioral principles; that are 
based on scientific evidence; and that best meet the 
diverse needs, context, and resources of the client 
and stakeholders. They select, design, and imple-
ment assessments with a focus on maximizing ben-
efits and minimizing risk of harm to the client and 
stakeholders. They summarize the procedures and 
results in writing.

Assessment may be used in identifying adaptive 
behavior educational goals for students with ASD 
and evaluating the extent to which students make 
progress towards and meet these goals. When 
program planning, there are a number of assess-
ment and instructional planning tools specific to 
individuals with ASD and a handful of those are 
commonly used by behavior analysts in their 
practice (see Moore et  al., 2007 for a detailed 
list). These allow for the evaluation of current 
levels of functioning and identify meaningful 
skills to target for intervention.

Criterion-referenced assessment tools have a 
rich history in the special education literature and 
are used to inform Individualized Education 
Program (IEP) development and behavior inter-
vention plans. Criterion-referenced assessment 
results compare a person’s skills against a prede-
termined standard or performance level. Each 
person’s results are compared to this standard 
without considering how others perform on the 
assessment. On the contrary, norm-referenced 
assessments compare a person’s skills against the 
skills of the normed group. This norm group is 
often a nationally representative sample 
(Montgomery & Connolly, 1987).

The Assessment of Functional Living Skills 
(AFLS®; Partington & Mueller, 2012) is a 
criterion- referenced assessment tool and curricu-
lum guide comprised of six assessment modules 
designed to evaluate performance across the 
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 following domains: Basic Living Skills, Home 
Skills, Community Participation Skills, School 
Skills, Vocational Skills, and Independent Living 
Skills (see Table 17.1 for a detailed list of skills 
targeted within each module). The AFLS involves 
a guiding assessment, tracking grid, and a cur-
riculum planning tool, and information is gath-
ered through caregiver report, direct observation 
in the natural setting, and through contrived set-
tings. The AFLS is appropriate for use with indi-
viduals through the lifespan (starting from 
2 years of age).

The Assessment of Basic Language and 
Learning Skills-Revised (ABLLS®; Partington, 
2010) is a criterion-referenced protocol and 
scoring guide and assists clinicians in develop-
ing individualized instructional goals related to 
the needs of the student. Although primarily 
conceptualized as a language assessment, the 
ABLLS-R® includes self-help and motor skill 
domains that are useful in assessing the adaptive 
behavior of children. The ABLLS-R® provides 
a review of 544 skills from 25 skill domains 
including language, social interaction, self-
help, academic, and motor skills. The ABLLS® 
is geared for use with individuals from birth to 
12 years of age.

The Verbal Behavior Milestones Assessment 
and Placement Program (VB-Mapp; Sundberg, 
2008) is an assessment tool and curriculum guide 
based on B.F. Skinner’s analysis of verbal behav-
ior. Similar to the ABLLS-R®, the VB-Mapp is 
often conceptualized as a language-based assess-
ment; however, the VB-Mapp includes domains 
across language, social, play, self-help/adaptive, 
and motor skills. The VB-Mapp is geared for use 
with individuals from birth to 48 months and the 
curriculum component is designed to be inte-
grated into a learners’ intervention plan or 
Individualized Education Program (IEP).

The Essential for Living (EFL; McGreevy 
et  al., 2012) is a criterion-referenced and 
curriculum- based assessment and curriculum 
protocol for communication, behavior, and adap-
tive skills in preschoolers through adults. The 
EFL assesses eight skills, across seven domains, 
with one specific to the assessment of maladap-
tive behavior. The assessment and curriculum are 

designed to be integrated into a learner’s inter-
vention plan or Individualized Education 
Program (IEP).

The Vineland Adaptive Behavior Scales, Third 
Edition (Vineland III; Sparrow et  al., 2008), is 
regarded as one of the most widely used adaptive 
behavior assessment tools and is designed to 
measure adaptive behavior in individuals from 
birth through 90 years old. The Vineland III is a 
norm-referenced assessment tool that has four 
forms, two of which (Survey and Expanded 
report forms) are completed through a structured 
interview with parents or caregivers and the 
remaining two (Parent/Caregiver and Teacher 
report forms) that involve completion of a rating 
form by teachers and/or parents and caregivers. 
The Vineland III is appropriate for use with indi-
viduals through the lifespan (birth to 90 years of 
age) and assesses performance across four 
domains, including communication, daily living 
skills, socialization, and motor skills. A 
Maladaptive Behavior Index is included to assess 
the degree to which maladaptive behavior is 
likely to interfere with skill performance. Items 
are rated on a 3-point Likert scale and raw scores 
yield age-normed standard scores, percentiles, 
and age equivalents.

The Scales of Independent Behavior (SIB-R) 
is a comprehensive measure of independence and 
adaptive functioning across multiple environ-
ments (i.e., home, school, community) from 
infancy to 80 years of old. The SIB-R is a norm- 
referenced tool and can be administered as a 
questionnaire or structured interview with family 
and caretakers of the individual. It includes 259 
items, separated into 14 subscales, grouped into 
four clusters (Communication, Personal Living, 
Community Living, and Motor Skills).

The development of adaptive skills is among 
the most important skills to teach individuals 
with ASD and encompass a wide range of areas, 
including self-care, domestic, recreational, com-
munity, and pre-vocational/vocational skills. 
Upon completion of assessment, clinicians can 
select skills for teaching based on these assess-
ment outcomes. The remainder of this chapter 
discusses a portion of the most common adaptive 
skills for teaching children with ASD and the 
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most common instructional interventions for tar-
geting these skills.

 Common Adaptive Behaviors 
for Instruction

 Self-Care Skills

Self-care skills are among the most vital adaptive 
behaviors for children to learn as they are neces-
sary to sustain one’s own health and well-being. 
Self-care skills include specific targets such as 
toileting and hygiene (e.g., voiding successfully 
in the toilet, handwashing, cleaning after bowel 
movements, bathing, menstrual care), feeding 
(e.g., using vary utensils, drinking from a cup, 
absence of interfering behavior during meal-
times), and other independent care skills (e.g., 
hair-brushing, getting dressed independently). 
Below, we discuss a portion of these skills and 
the research surrounding how to most effectively 
teach these behaviors to children with ASD.

Toileting and bathroom hygiene is one of the 
earliest and most crucial adaptive skills in an 
individual’s repertoire. In conjunction with 
acquiring successful voiding (Azrin & Foxx, 
1971), children must also learn appropriate 
hygienic behaviors such as wiping after bowel 
movements (Byra  et  al., 2018), fastening and 
unfastening clothing, and washing hands (Jess & 
Dozier, 2020), all of which can play a role in 
increasing socialization with peers and eventu-
ally facilitate employment opportunities (Stokes 
et al., 2004).

Most of the current research on toilet training 
interventions for individuals with ASD are repli-
cations and modifications of Azrin and Foxx 
(1971). LeBlanc et al. (2005), for example, evalu-
ated an intervention package with three children 
with ASD that consisted of wearing underwear 
(rather than diapers), a sitting schedule (on the 
toilet), positive and negative reinforcement, 
increased fluid consumption, functional commu-
nication training, wearing of a urine sensor, and 
reprimands delivered contingent upon accidents. 
Results of LeBlanc et  al. (2005) demonstrated 
that all participants achieved continence and a 

portion of participants began initiating to void 
appropriately. More recently, Perez et al. (2020) 
extended a commonly used toilet training proce-
dure first described by Greer et  al. (2016), 
whereas children with ASD were exposed to a 
treatment package consisting of differential rein-
forcement, wearing underwear (rather than dia-
pers), and a dense sitting schedule (on the toilet). 
Results indicated that this treatment package was 
effective for increasing appropriate urination 
across all participants.

Though associated with adulthood, menarche 
onset occurs well before individuals transition to 
adulthood and planning for menstrual care, as a 
seminal hygiene behavior, should begin well 
before the age of onset. Unfortunately, to date, 
there is very little empirical guidance for practi-
tioners to initiate these teaching procedures. As a 
starting point, clinicians can refer to Veazey et al. 
(2016) who designed task analyses to teach three 
separate hygiene response chains (change soiled 
underwear; change soiled sanitary napkin; 
change both soiled underwear and sanitary 
napkin).

Approximately 25–35% of children with ASD 
develop a feeding disorder (Schreck et al., 2004). 
Factors that are suspected to contribute to the 
maintenance of feeding disorders in children 
with ASD are the concentration on details to food 
presentation, weaknesses in social compliance, 
biological food intolerance, parental reinforce-
ment of poor eating/feeding patterns, and com-
munication difficulties (Ledford & Gast, 2006). 
When feeding problems develop, the child’s 
physical health can be significantly impacted, a 
family’s routine altered, and increases in parental 
stress are reported. Furthermore, opportunities to 
contact reinforcement in the community for both 
child and parent are altered if a child has a highly 
restrictive diet or requires medical assistance, in 
the form of tube-feedings. The behavior analytic 
literature is rich in empirical guidance to assess 
and treat feeding problems in children with ASD 
(escape extinction, Piazza et al., 2003; blending, 
Mueller et al., 2004; texture fading, Shore et al., 
1998; manipulation of utensil, Sharp et al., 2010; 
simultaneous presentation; Piazza et  al., 2002) 
and can guide clinicians in treating a variety of 
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behavior related to food refusal, selectivity, and 
self-feeding.

A review on treating feeding disorders in chil-
dren with ASD (Ledford & Gast, 2006) synthe-
sized the most current research on feeding 
interventions and prevalence and found a variety 
of interventions, including simultaneous presen-
tation, sequential presentation, differential rein-
forcement of acceptance, stimulus fading, escape 
extinction, and appetite manipulation were used 
successfully in isolation or combination. 
Simultaneous presentation, for example, involves 
the presentation of a more preferred food along 
with the presentation of a less preferred food. 
This intervention is in contrast to sequential pre-
sentation whereas the preferred food is presented 
contingent upon the consumption of a less pre-
ferred food. Piazza et  al. (2002) compared the 
effects of simultaneous and sequential presenta-
tion to increase consumption of a non-preferred 
food and found both methods to be successful in 
increasing food consumption. Clinicians should 
see Ledford and Gast (2006) or Seiverling et al. 
(2011) for a complete review of interventions to 
treat feeding disorders and increase self-feeding 
in children with ASD.

An overriding goal for all children with ASD 
is for them to function independently in comple-
tion of daily routines and self-care. Using 
empirically- sound methods to teach these com-
plex skills allow for children with ASD to reach 
maximum success, therefore leading a more ful-
filled life.

 Domestic Skills

Domestic skills refer to common household 
behaviors and involve maintaining a home, com-
pleting chores (e.g., vacuuming, wiping down 
surfaces, making a bed), food preparation and 
food safety (e.g., cutting, using a microwave, 
meal preparation), and doing laundry (e.g., wash-
ing and drying, folding, ironing, and sorting 
clothing) (Domire & Wolfe, 2014).

Most domestic skills encompass a number of 
smaller component responses that are linked 
together in a chain of responses to be completed. 

For example, preparing food involves taking the 
food from its storage container, laying it out on a 
surface, assembling the meal or snack, etc. These 
skills require that children with ASD complete a 
number of steps before acquiring reinforcement. 
Therefore, teaching strategies such as indepen-
dent activity schedule completion and video 
modeling or prompting are successful in teaching 
these complex chains. A review of the literature 
yields a number of studies dedicated to teaching 
domestic skills using a variety of techniques to 
older children with ASD and we encourage read-
ers to see Matson et al. (2012) for a comprehen-
sive review of these teaching interventions.

 Recreational Skills

Recreational skills involve leisure engagement 
with one’s environment and are important to 
enhancing one’s quality of life and include activi-
ties that a child finds enjoyable such as games 
and sports (Thomas et  al., 2016), engaging in 
video games (Kurnaz & Yanardag, 2018), watch-
ing television, or exercising (Kaplan-Reimer 
et al., 2011). Often, children with ASD need spe-
cific and direct teaching in how to engage recre-
ationally in their environment and clinicians 
should be prepared to incorporate these skills in 
the child’s educational plan. For example, 
Kaplan-Reimer et al. (2011) used an intervention 
package consisting of stimulus fading, errorless 
learning, positive reinforcement, error correc-
tion, and conditional discrimination training to 
teach two children with ASD to rock climb in an 
indoor rock-climbing gym. The results demon-
strated that the children learned to climb an entire 
climb wall, providing a new leisure skill in their 
repertoire.

For individuals with ASD, the acquisition of 
leisure skills may be viewed as less critical when 
compared to academic or social skills; however, 
acquisition of these skills has been demonstrated 
to result in overall positive effects in one’s social 
and emotional development (Williams & Dattilo, 
1997). In fact, interviews and behavior observa-
tions conducted with children and adolescents 
with disabilities demonstrate an overall increase 
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in their “positive affect,” with participants 
expressing satisfaction and overall “happiness” 
while engaging in leisure activities (Williams & 
Dattilo, 1997).

Several methods for teaching leisure skills 
have been demonstrated as effective for teaching 
leisure skills to children with ASD, including 
backward chaining (Jerome et  al., 2007), time 
delay (Tekin-Iftar et  al., 2001), and video- 
prompting (Banda et al., 2011). Along with effec-
tive intervention and acquisition of leisure skills, 
it is important to consider the child’s interest or 
preference for the leisure skills being taught. 
Preference assessments such as those evaluated 
by Hanley (2010) provide clinicians with an evi-
dence-based way to assess preference of such 
skills prior to teaching.

 Community and Pre-vocational Skills

It is critical for children to be able to access  
their environment safely and independently. 
Community skills involve the ability to cross the 
street safely, using public transportation 
(Mechling & O’Brien, 2010), making purchases 
in a store, identifying community helpers, and 
supporting when needed (e.g., seeking help when 
lost). Often considered pre-vocational skills, 
these behaviors allow children with ASD to 
 navigate their surroundings with increased 
autonomy.

It is never too early to teach children with 
ASD community/pre-vocational skills necessary 
to be successful during adulthood and eventual 
employment (Seamon & Cannella-Malone, 
2016). In fact, the significance of teaching stu-
dents with ASD and related disabilities pre- 
vocational skills is so critical that the United 
States Department of Education (U.S.  DOE) 
enacted the Individuals with Disabilities 
Education Act (IDEA, 2004). The IDEA (2004) 
ensures all children with disabilities receive a 
free and appropriate education (FAPE) and 
emphasizes access to special education and 
related services designed to meet their unique 
needs and prepare them for further education, 
employment, and independent living.

The research base for these skills remains 
somewhat limited and the bulk of what is avail-
able typically centers around teaching adoles-
cents and adults these skills. What we do know is 
that adults with ASD are disproportionately 
under-employed and that effective teaching of 
these skills at the younger age level is crucial for 
success. Prevocational training provides learning 
and work experiences that include volunteer 
work, where the individual can develop several 
general, non-task-specific skills that will increase 
the likelihood of employability in competitive 
and paid integrated community settings, leading 
to more independence later in life.

 Systematic Instruction

Instruction to teach children with ASD adaptive 
skills has primarily focused on the use of behav-
ioral skills training (BST), video modeling/
prompting, and chaining procedures in training a 
variety of responses.

 Behavioral Skills Training (BST)

Behavioral skills training (BST) has been dem-
onstrated to be one of the most widely used 
teaching intervention when establishing adaptive 
behavior repertoires in children with ASD and 
involves the use of instruction, modeling, role 
play, and feedback when teaching a variety of 
skills (Giannakakos et  al., 2018; Houvouras & 
Harvey, 2014; Sarakoff & Sturmey, 2004). BST 
has been shown to be effective in teaching a wide 
range of adaptive behaviors in both children and 
adults with ASD (e.g., hygiene skills, Horner & 
Keilitz, 1975; leisure skills, Thomas et al., 2016; 
pre-vocational skills, Sump et al., 2019).

For example, Thomas et al. (2016) evaluated 
the use of BST on teaching a variety of skate-
boarding skills (e.g., turning to 360 degrees, and 
completing an “ollie”) to a young child with 
ASD. Mastery of these skills was demonstrated 
across multiple environments and skills were 
maintained following training. In a different vein, 
Sump et al. (2019) was successful in using BST 
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to teach basic computer skills to an individual 
with ASD.

 Video Modeling, Video-Based 
Instruction, and Video Prompting

Video modeling procedures involve showing 
individuals a video of a person engaging in the 
target response. The individual is then expected 
to engage in the behavior demonstrated (Keen 
et  al., 2007). Video modeling has been used to 
teach a wide range of adaptive behavior to chil-
dren with ASD, including self-help skills (e.g., 
Shipley-Benamou et  al., 2002), domestic skills 
(e.g., Bereznak et al., 2012), and leisure activities 
(e.g., Blum-Dimaya et al., 2010). Similarly, video 
prompting involves presenting a series of brief 
clips of discrete behaviors in a lengthy behavior 
chain. Video prompting has been shown to be 
effective in teaching leisure behaviors (voca-
tional skills, Bereznak et al., 2012; food prepara-
tion, and domestic skills, Sigafoos et al., 2007).

 Chaining Procedures

Behavior chains are a sequence of responses that 
lead to a terminal outcome. In chaining proce-
dures, the response for one portion of the chain 
serves as the conditioned reinforcer for that 
response and the discriminative stimulus for the 
next response in the chain (Cooper et al., 2020). 
Chaining, linking specific sequences and 
responses to form a new behavior, is one strategy 
to use to teach a complex skill, and the literature 
on teaching adaptive behaviors to children with 
ASD provides examples of how to effectively use 
chaining procedures to reach these goals.

Researchers have evaluated chaining proce-
dures to teach hygiene tasks (e.g., menstruation 
care) to individuals with ASD (e.g., Veazey et al., 
2016), leisure skills (e.g., Edwards et al., 2017), 
and domestic skills (e.g., Schuster et al., 1988). 
Veazey et al. (2016) used a chaining procedure to 
teach two adolescents with ASD feminine 
hygiene skills, consisting of, changing their 
underwear and sanitary napkin. The intervention 

consisted of a using a total task chaining proce-
dure, where the individual was given the opportu-
nity to complete all steps in the task analysis and 
a forward chaining procedure, where each com-
ponent of the task analysis of steps was targeted 
in sequential order. Both participants acquired all 
skills in the chain and one demonstrated general-
ized responding to novel stimuli.

 Conclusion

Adaptive skills are critical for children with ASD 
and mastery of these skills can lead to increased 
independence and the option to fully participate 
in their community. Teaching adaptive skills is a 
lifelong process and involves focusing on a range 
of areas including self-care, domestic, leisure, 
community, and pre-vocational skills. The 
absence of these skills may lead to placements in 
more restrictive settings, resulting a greater 
demand on caregivers and the community.

There exists a number of assessment tools, 
both criterion and norm-referenced, that are 
widely available to clinicians to guide selection 
of adaptive behavior targets in teaching children 
with ASD. Completion of these assessments, 
along with gathering parent/caregiver input, may 
allow clinicians to identify a child’s adaptive 
behavior strengths and weaknesses and to plan 
for instruction.
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 Introduction

Toe walking is defined as a pattern of ambulation 
characterized by a bilateral toe-to-toe gait which 
results in failure to make heel contact with the 
ground (Sala et al., 1999). Although toe walking 
is exhibited by some typically developing chil-
dren, and is most common in early childhood, it 
is not considered pathologic unless it occurs after 
age 2 (Matthew & Sean, 2012). In some cases, 
toe walking may be caused by muscle or spinal 
abnormalities, but often the cause is unknown. 
When the specific cause of toe walking is 
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unknown, the condition is called idiopathic toe 
walking (ITW; Sala et al., 1999).

ITW is most common among children with 
autism spectrum disorder (ASD; Barrow et  al., 
2011; Ming et  al., 2007; Sala et  al., 1999). A 
number of studies have assessed the prevalence 
of toe walking among children diagnosed with 
ASD. Barrow et al. (2011) evaluated a cohort of 
954 children and found that approximately 20.1% 
of the cohort engaged in toe walking. Of the total 
954 participants, 324 children had previously 
been diagnosed with ASD. The researchers found 
a 10% greater prevalence of toe walking in par-
ticipants diagnosed with ASD relative to children 
without an ASD diagnosis. Additionally, Ming 
et al. (2007) assessed the prevalence of a variety 
of motor impairments in children diagnosed with 
ASD. In this study, the researchers found that 
among 154 participants between the ages 2 and 
18  years, 19% engaged in toe walking. Taken 
together, the results of these studies suggest that 
approximately 20% of individuals diagnosed 
with ASD engage in toe walking.

Persistent ITW after a child is 3 years of age 
may lead to a myriad of physical problems that 
can cause pain and decrease range of motion 
(ROM). Some medical problems include tighten-
ing or shortening of the ankle or calf muscles, 
abnormal gait and posture, foot and ankle defor-
mities, and foot pain and joint stiffness, fatigue, 
limping, and bunions (Engelbert et  al., 2011; 
Sobel et  al., 1997). In addition to medical and 
structural problems, ITW can be socially stigma-
tizing, particularly for older individuals (Berger 
et al., 2021), and can lead to decreased exercise 
levels and poor sports performance (Caserta 
et al., 2019). Thus, it is important to treat ITW.

 Measuring ITW

Measuring ITW can be challenging and time- 
consuming as young children often change gait 
speeds, meander when walking from locations, 
and even jump while walking. These challenges 
have led researchers to use both direct and indi-
rect measurement techniques. Direct measure-
ment occurs when the behavior of interest is the 

same as the measurement (e.g., number of ITW 
steps) (Cooper et al., 2020). Most studies using 
direct measurement incorporate it with video 
recording or utilize a data collection system. 
Conversely, indirect measurement focuses on 
something other than directly measuring the pri-
mary topography and often involves the use of 
questionnaires or surveys. Overall, directly mea-
suring ITW is a more sensitive and valid way to 
measure the behavior.

 Direct Measures

In behaviorally-based studies, ITW measurement 
requires direct observation. In continuous mea-
surement, researchers count the number of appro-
priate steps and inappropriate steps. Appropriate 
steps are defined as steps with heel-to-toe gait or 
heel strike, whereas inappropriate steps are often 
defined as those with toe-to-toe gait or forefoot 
strike (Hodges et al., 2018, 2019; Lancioni et al., 
2012; Persicke et al., 2014; Wilder et al., 2020). 
The percentage of ITW steps is obtained by 
dividing the total number of steps by the number 
of inappropriate steps, then multiplying by 100. 
Most behavioral studies have measured ITW by 
providing a percentage of appropriate or inappro-
priate steps taken based on a predetermined step 
requirement.

Some behavioral studies have used discontin-
uous measures such as partial interval recording 
to measure ITW. For example, Hirst et al. (2019) 
divided the 30-minute observation time into 
15-second observation bins in which any instance 
of ITW was scored as an occurrence. Conversely, 
a nonoccurrence was scored if the participant 
remained flat-footed or walked with an appropri-
ate heel-to-toe gait. The percentage of intervals 
with ITW (occurrence) was calculated by divid-
ing the total number of bins with ITW (occur-
rences) by the total number of intervals 
(occurrences + nonoccurrence) and multiplying 
by 100.

Video recording devices and slow-motion 
replay are useful tools for capturing subtle behav-
ior and are therefore common in the assessment 
of toe walking within behavioral research. For 
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example, Persicke et  al. (2014) utilized a video 
camera to assess the toe walking of a 4-year-old 
child diagnosed with ASD, wherein they recorded 
the participant walking down 6 m stretches of a 
hallway. Additionally, other researchers have uti-
lized a cell phone camera affixed to a selfie stick 
to capture toe walking responses in-vivo (Hodges 
et al., 2018, 2019; Wilder et al., 2020).

Another approach that behavioral researchers 
have taken to measure toe walking is to assess the 
acoustical response-products of a typical gait pat-
tern rather than rely on visual observation. For 
example, Marcus et al. (2010) and Wilder et al. 
(2020) listened for a squeak sound produced by a 
Gaitspot Auditory Squeaker™ training device. 
The device was affixed to the heel of the partici-
pant’s shoe and emitted a detectable sound each 
time the heel contacted the ground. These studies 
cleverly utilized the squeak sound as both a 
behavioral measure and as a component of the 
independent variable by pairing the sound with 
positive reinforcement.

The primary measure of interest when evalu-
ating ITW in the medical literature is the ankle 
dorsiflexion range of motion (ROM; see 
Fig. 18.1). A lack of dorsiflexion ROM is often 
referred to as a tight heel cord. Barrow et  al. 
(2011) classified a tight heel cord as a heel cord 
that did not extend beyond 90 degrees in dorsi-
flexion while in a seated position. A universal 
goniometer, which is an instrument used to mea-
sure angles, is often used to determine the exact 
ankle ROM in different positions, such as the 
knee extended and knee flexed 90 degrees (Berger 
et al., 2021; Shetreat-Klein et al., 2014; Valagussa 
et al., 2020).

Secondary measures in the medical literature 
on ITW include gait analyses that may include 
stride length, speed, cadence, strength, hip rota-
tions, and foot patterns (see Caserta et al. (2019) 
for a review). There are automated systems (e.g., 
Gait Rite®, Coda-3 motion analysis system, 
Vicon motion system) that can precisely and reli-
ably calculate all the aforementioned measures. 
According to Caserta et al. (2019), ROM and gait 
analysis outcomes are more prevalent in studies 
in which an intervention is evaluated relative to 
descriptive studies.

 Indirect Measures

Although direct, continuous measurement is the 
preferred method of measuring ITW, a majority 
of the medical studies report using indirect mea-
sures such as questionnaires to estimate the 
severity of ITW. For example, the Alvarez clas-
sification tool (Alvarez et al., 2007) is one of the 
most frequently cited questionnaires (Caserta 
et al., 2019). Also, the aforementioned gait analy-
ses can involve rating scales that estimate the 
severity of ITW.

Finally, many studies have reported measure-
ment reliability or estimates of measurement 
accuracy. The behavioral studies using direct 
measurement all reported high levels of inter- 
observer agreement. Some medical studies also 
report measuring reliability of the dependent 
variable. For example, Ali et  al. (2020) investi-
gated the reliability of gait analysis ratings. These 
researchers used ratings for a variety of body 
movements (i.e., head, trunk, arm) and different 

Fig. 18.1 (a) Ankle 
dorsiflexion with knee 
flexed; (b) Ankle 
dorsiflexion with knee 
extended
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surfaces (linoleum, textured, balance beam, 
obstacle course) used in their assessment. The 
results showed high levels of agreement for foot, 
head, and trunk movements; moderate levels of 
agreement were reported for arm movements. 
Moreover, when assessments were conducted on 
linoleum, high levels of agreement were reported. 
Moderate levels were reported for textured 
 surfaces and a balance beam, and relatively lower 
levels for an obstacle course. In conclusion, accu-
rate and valid measurement tools are critical in 
assessing, treating, and evaluating ITW and 
should be the focus of future research.

 Medical Assessment of ITW

Given the complexity involved with some indi-
viduals who engage in ITW (some have have an 
intellectual disability (ID) and / or ASD), medi-
cally assessing ITW properly is paramount in 
determining treatment options. This process 
includes obtaining medical and developmental 
information, consulting with medical providers, 
ruling out any other underlining medical condi-
tions, and determining when to refer to other 
medical specialists. For example, Hayes et  al. 
(2018) found that 62% of patients with ITW who 
were referred to neurology by orthopedic sur-
geons had an underlying neurological etiology 
(e.g., cerebral palsy, neuropathy, ASD). Engström 
and Tedroff (2012) found that 41.2% of children 
who exhibited ITW at 5 years of age also had a 
psychiatric diagnosis or a developmental delay. 
Therefore, it is essential for medical profession-
als, parents, psychologists, and behavior analysts 
to collaborate during assessment and intervention 
phases.

 Informant-Based Assessment

Medical providers typically conduct informant- 
based assessments on ITW with caregivers due to 
the child’s age. Caregivers serve as historians for 
their child’s developmental milestones and medi-
cal concerns. Obtaining medical records that 
include gait analysis or baseline ROM data is 

most vital. The ROM data often indicate the 
severity of ITW and may report treatment gains 
or regression. During the structured interviews, 
basic questions should include the onset of ITW, 
specific activities that evoke ITW (e.g., walking, 
running), and family history of ITW.  Pomarino 
et al. (2017) developed an interview checklist to 
determine the family history of ITW in specific 
family members, the onset of ITW (i.e., X num-
ber of months or years after walking), and current 
ITW status.

Other ITW assessment tools provide slightly 
more information. For example, Accardo and 
Barrow (2015) created a questionnaire to obtain 
historical data on ITW and ROM. This tool scores 
the presence of ITW on a 3-point Likert scale and 
scores ROM on a 2-point Likert Scale.

 Direct Assessment

Direct observation is often the next step in medi-
cally evaluating ITW, and most studies include 
this assessment step. Observations include ana-
lyzing the individual’s gait, both walking and 
running. It is often advantageous to observe indi-
viduals when they are unaware of the analysis, as 
awareness can temporarily alter gait (Bishop, 
2016). Medical providers also conduct a physical 
exam that includes ROM data on the hips, knees, 
and ankles. These measurements are necessary 
because individuals who engage in ITW are three 
times more likely to have dorsiflexion ROM limi-
tations (Pomarino et al., 2017). It is essential to 
ensure the direct assessment conditions capture 
the conditions under which ITW is likely to 
occur. Most observations occur at the time of 
medical visits; however, some studies used pre- 
recorded videos to evaluate ITW (McMulkin 
et al., 2006). Unfortunately, assessing ITW, either 
in vivo or from video recordings, can be cumber-
some and time-consuming.

Questionnaires are the most straightforward 
guide for clinicians. Williams et al. (2011) devel-
oped a 28-item ITW questionnaire to screen indi-
viduals for underlying medical issues, guiding 
primary care physicians on referring to other spe-
cialties. This tool requires physicians to observe 
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the patient walking, standing up from a seated 
position, and tests reflexes and muscle tightness 
(i.e., hamstrings, hip flexors, gastrocnemius, and 
soleus muscles). Next, the clinician screens 
patients from a pre-recorded assessment. The 
results of a study evaluating the questionnaire 
indicated that all clinicians correctly identified all 
individuals with underlying medical conditions 
(Williams et  al., 2011); however, this tool may 
not yet be commonly utilized by medical 
professionals.

Other researchers have created assessment 
tools to quantify ITW severity. As previously 
mentioned, Alvarez et al. (2007) developed one 
of the most cited severity assessment tools. As 
part of this study, the researchers classified ITW 
severity into three distinct categories: mild, mod-
erate, or severe. The severe group demonstrated 
the most restrictive ankle ROM.

Brief medical exams can fail to capture the 
severity or even the occurrence of ITW. Therefore, 
Pomarino et al. (2017) created an assessment tool 
that was more likely to capture ITW. Their assess-
ment included various movement conditions to 
evoke ITW, in addition to ROM measures; they 
tested the assessment tool across 836 individuals 
with ITW and compared this group to 55 partici-
pants with a normal gait in a control group. A 
spin test required the physician to quickly spin 
the individual around in one spot, starting with 
one spin and adding a spin until the participant 
reached a maximum of 10 spins. After each spin, 
physicians instructed the participants to walk 10 
steps and recorded the step number on which 
ITW occurred. The test is considered positive if 
the participant engages in ITW after any of the 
spins. In the next condition, participants were 
instructed to walk on their heels. Clinicians 
examined performance during heel walking and 
the adjustments made to achieve heel walking 
(i.e., a forward inclination of the trunk, ankle dor-
siflexion ability). In the third test, ROM was 
assessed in different positions.

Technology can alleviate some of the chal-
lenges in measuring and monitoring ITW.  For 
example, Kim et  al. (2019) assessed wearable 
sensors attached to participants’ lower back to 

measure ITW.  The device differentiated ITW 
from heel-toe gait with 82% accuracy across 
3  days. Other researchers have successfully 
assessed ITW with kinesiological electromyog-
raphy (EMG) (Thielemann et  al., 2019) and 
three-dimensional gait analysis (McMulkin et al., 
2006). Unfortunately, this technology can be 
cost-prohibitive.

Given the prevalence of ITW in individuals 
with ID, individuals who exhibit ITW may 
require additional medical assessments. Often, 
individuals with ID require magnetic resonance 
imaging (MRI) or genetic testing. MRIs of the 
brain and spine examine any underlying neuro-
logical or neuromuscular causes of ITW, and a 
neurologist or neurosurgeon typically manages 
these cases (Bishop, 2016).

 Experimental Assessments

Medical studies have examined variables that 
may contribute to ITW, such as various gait 
speeds, flooring types, and vibration sensitivity 
thresholds. For example, Fanchiang et al. (2016) 
evaluated the effects of different surfaces (i.e., 
vinyl tile, carpet, pea gravel) on barefoot gait pat-
terns of participants (n  =  30) between 4 and 
10 years of age. Fifteen participants served in the 
ITW group and 15 typically-developing individu-
als served as age-matched peers without 
ITW.  Exclusionary criterion included partici-
pants with neuromotor or musculoskeletal disor-
ders. Motion system analysis recorded gait 
measures as the participants walked across each 
of the four surface types. Results showed similar 
gait patterns across different surfaces for both 
groups and no significant differences across age. 
Pea gravel produced no initial toe-contact, which 
resulted in decreased ITW.

Valagussa et  al. (2020) expanded previous 
research by examining how gait speed and sur-
face type affect ITW. The first experiment exam-
ined ITW during standing, walking, and running 
in 69 individuals with ASD. In the standing con-
dition, participants had access to preferred toys 
while they stood in front of a table. To assess 
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ITW during running and walking, the experi-
menter instructed the participants to either walk 
or run 10 m three times across 3 days. The second 
experiment assessed the cumulative number of 
seconds allocated to (1) tiptoes, (2) both full feet 
support, (3) one full foot support on a hard sur-
face (i.e., linoleum floor), and a soft surface (i.e., 
foam mat). Participants included 14 individuals 
with ASD (7 with ITW and 7 without ITW). 
Exclusionary criteria included any participant 
who exhibited an ankle dorsiflexion ROM of less 
than 90°. Results show 10 participants (14.49%) 
engaged in ITW across all three conditions. 
Surface assessment results showed a higher 
occurrence of ITW on hard surfaces (78.77%) 
versus soft surfaces (37.30%) for participants for 
the ITW group; the non-ITW group never 
engaged in ITW.  These findings have implica-
tions for possible less intrusive interventions, 
such as modifying shoe type.

More recently, Michalitsis et al. (2019) used 
GaitRite® technology to compare ITW for 15 
participants during three different conditions: 
barefoot, usual play shoes, and rigid carbon 
fire foot orthoses inside high-top boots. 
Overall, appropriate heel strike occurred on 
64% of steps in the barefoot condition, 68% of 
steps in the play shoes, and 89% of steps in the 
foot orthoses plus high-top condition. However, 
20% of participants did not engage in ITW dur-
ing any of the conditions despite exhibiting 
ITW during the pre- treatment observation, and 
ITW varied across conditions for each 
participant.

In conclusion, researchers have examined sev-
eral variables that can alter ITW, such as surface 
type (Fanchiang et  al., 2016; Valagussa et  al., 
2020), shoes (Michalitsis et al., 2019), and gait 
speed (Valagussa et  al., 2020). Additional 
research is needed to replicate surface and gait 
speed assessment results and expand assessment 
to include alternative surfaces and shoes. In addi-
tion, in the medical literature, researchers should 
continue to evaluate the validity and reliability of 
measurement tools and collaborate across disci-
plines (Ali et al., 2020).

 Medical Interventions for ITW

Medical treatments for ITW vary in invasiveness 
and include surgery (Hemo et  al., 2006), serial 
casting (Fox et  al., 2006; Stott et  al., 2004), 
Botulinum Toxin A (Engström et al., 2010, 2013; 
Sätilä et  al., 2016), orthoses (Herrin & Geil, 
2016), and watch and wait (Davies et al., 2018).

 Surgical Interventions

Surgery is the most invasive and expensive ITW 
treatment. Surgeons aim to achieve at least 10° 
ankle dorsiflexion (McMulkin et  al., 2006) by 
carefully lengthening the Achilles tendon, which 
tightens due to toe walking (Hall et  al., 1967). 
This procedure has a positive success rate for 
ITW among individuals who have experienced 
failure of other treatment modalities (van Bemmel 
et  al., 2014). However, treatment outcomes for 
individuals with ASD are less promising than 
those without an ASD diagnosis. In fact, Leyden 
et al. (2019) found that 75% of ASD individuals 
resumed ITW within 2  years of surgery. 
Unfortunately, individuals with ASD receive sur-
gical treatment nearly three times more often 
than those with ITW without an ASD diagnosis 
(Leyden et  al., 2019). Other interventions are 
often skipped due to concerns about perceived 
sensory issues with tolerating less invasive treat-
ments (e.g., serial casting, orthoses). Thus, it is 
essential to educate caregivers and medical pro-
fessionals on the treatment outcomes within this 
population.

Surgery imposes sedation risks as well as 
wound or recovery risks. Van Bemmel et  al. 
(2014) reviewed 10 studies that compared sur-
gery to casting, and only six of the studies 
(N  =  180 patients) provided data on complica-
tions (61 casts, 119 surgery). Follow-up data 
were reported at 2.5 years for the casting group 
and 4.1 years for the surgical group. Only 3.3% 
of participants in the casting studies reported 
complications compared to 6.7% of participants 
in the surgery studies.
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Hemo et  al. (2006) conducted parent inter-
views post-surgery (M = 2.9 years, range = 1.1–
6.0  years). Twelve of 16 parents reported that 
their child consistently walked with a normal 
gait, but three parents said their child occasion-
ally engaged in ITW. One participant experienced 
Achilles tendonitis 6  years post-surgery and 
required casting to correct ITW. Additional stud-
ies have reported high parental satisfaction post- 
surgery (Stott et  al., 2004; van Bemmel et  al., 
2014).

 Serial Casting

Although serial casting is less invasive than sur-
gery, it still involves placing a patient’s lower legs 
and feet in a series of plaster or fiberglass casts to 
continually stretch the muscles surrounding the 
ankle to prevent toe walking (Pistilli et al., 2014). 
The interior lining is waterproof, allowing indi-
viduals to bathe and additional rubber sole walk-
ing shoes with Velcro™ straps prevent slipping 
over the cast. Casting duration is typically 
4–6  weeks (Ruzabarsky et  al., 2016) with cast 
changes every 2  weeks, although some studies 
report casting duration of up to 10  weeks (Fox 
et  al., 2006). Initial casts restrict ROM and 
require individuals to walk on their heels. This 
treatment precedes surgical interventions in typi-
cally developing individuals; however, individu-
als with ASD may be more likely to undergo 
surgery before attempting serial casting (Leyden 
et  al., 2019). Serial casting is often the most 
effective non-surgical medical intervention 
(Bishop, 2016; Engström & Tedroff, 2012; Fox 
et al., 2006); however, long-term follow-up data 
are needed. In a review by van Bemmel et  al. 
(2014), ITW returned in 52.1% of individuals at 
follow-up (M = 3.5 years).

Davies et al. (2018) conducted a retrospective 
study that examined the long-term effects of cast-
ing (n = 23) versus stretching (n = 20) in 43 par-
ticipants ranging in ages 13–28 years. Follow-up 
exams were conducted approximately 13.4 years 
post-intervention (range  =  9.4–17.8  years). All 
participants’ casts were changed every 3 weeks 
during intervention. Following casting, 17 par-

ticipants wore ankle foot orthoses (AFOs) for 
1 year. Results showed a statistically significant 
difference in ITW from baseline to follow-up in 
the casting group but no significant difference in 
the stretching group. Seventy-four percent 
showed improvements, 26% were unchanged, 
and 52% of individuals self-reported ITW still 
occurred at follow-up. In the stretching group, 
35% improved, 55% remained the same, and 
10% worsened. Self-report data indicated persis-
tent ITW for 45% participants at the follow-up 
exam. Unfortunately, long-term outcome data 
were obtained via the parent’s verbal report and 
not verified with ROM. Thus, outcomes should 
be interpreted with caution. Other researchers 
have reported an insignificant advantage for cast-
ing over more conservative interventions (Stricker 
& Angulo, 1998).

Based on these inconsistent findings, 
Thielemann et al. (2019) extended gait analysis 
to include plantar heel force for 10 participants 
with ITW compared to a non-ITW control group. 
This prospective group design excluded partici-
pants with underlying neuromuscular medical 
conditions or those who received previous ITW 
interventions. Treatment consisted of serial cast-
ing, and casts were changed every 14 days. After 
the cast was removed, assessments were con-
ducted at a 6-month follow-up visit. Results 
showed a significant reduction in gastrocnemius 
muscle stiffness and heel strike force. Treatment 
effects persisted during the follow-up exam. This 
study was the first to report that casting resulted 
in complete gait normalization compared to the 
control group. The generality of these treatment 
effects needs to be tested with other populations. 
Moreover, beyond 6  months, maintenance of 
treatment effects is unknown.

 Botulinum Toxin A

Botulinum toxin A (BTX) is a neurotoxic protein 
that causes temporary paralysis at or near the 
injection site (Anwar & Zafar, 2013). Medical 
professionals inject BTX in the muscles to treat a 
variety of medical conditions (e.g., migraines, 
muscle stiffness, eye problems, cerebral palsy) 
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and cosmetic enhancements (e.g., wrinkles, 
severe sweating). Treatment effects are tempo-
rary and dose-dependent, and last approximately 
3  months (Anwar & Zafar, 2013; Jacks et  al., 
2004). Recently, BTX has been used to treat ITW.

Engström et al. (2010) evaluated the effects 
of BTX injections on ITW in 15 participants 
(5–13  years old) without ID.  The researchers 
obtained gait analysis data during three different 
10-m barefoot walks. Participants received BTX 
injections, 6  units/kg of body weight with a 
maximum of 400 units, into both calves at four 
different sites. The physical therapist instructed 
parents and participants to stretch five times per 
day and walk on heels for at least 50 steps a day. 
Gait analysis data indicated significant improve-
ments during initial contact, in the swing phase, 
and in ROM with ankle dorsiflexion. Three of 
the 15 participants completely stopped toe walk-
ing, and parents reported favorable treatment 
outcomes.

Engström et al. (2013) conducted a random-
ized controlled parallel-group trial in Sweden 
with 47 participants that compared the effects of 
casting to casting plus BTX. Sixty-eight percent 
of participants reported a family history of ITW, 
and participants had no prior intervention history. 
Gait measures were obtained using a video anal-
ysis at the onset of the study, 3 weeks post-BTX 
injection, with post-treatment follow-up analysis 
at 3, 6, and 12 months. A maximum of 400 units 
of BTX was injected into the calf muscle in four 
areas. After BTX injections, participants were 
encouraged to stretch five times a week and walk 
on their heels 50 steps per day. A single BTX 
injection significantly decreased ITW and 
improved ROM for 11 of the 12 participants at 
the 12-month follow-up exam. The experiment-
ers called the parents 3 to 5 years post-follow-up 
to track progress. Two parents reported ITW 
ceased, three parents indicated ITW occurred less 
than 50% of the time, two parents reported surgi-
cal interventions were necessary, and one parent 
stated ITW ceased after BTX plus casting. Only 
two parents reported ITW occurred 75–100% of 
the time. Three parents disclosed adverse out-
comes that included moderate pain levels for 
2–3 days post-injection.

In a similar study, Sätilä, et  al. (2016) con-
ducted a 2-year randomized control trial to evalu-
ate the effects of BTX (N = 16) compared to a 
more conservative intervention (i.e., stretching, 
foot orthoses, or firm shoes) group (N  =  14). 
Thirty participants (2–9 years old) presented with 
normal development and never received BTX, 
casting, or surgical interventions. The control 
group wore firm heel cups daily, night splints at 
least five nights per week, attended physical ther-
apy once a week and stretched five times per 
week for at least 10 minutes per day. The BTX 
group received a 16 U/kg dose in three injection 
sites in both legs. Stretching occurred after the 
injections to activate the BTX.  Experimenters 
evaluated ITW severity from videotapes of walk-
ing using a five-point scale. Follow-up assess-
ments were conducted 6, 12, and 18  months. 
Interestingly, both groups showed significant 
improvements, and ITW was no longer present at 
the 24-month follow-up for 100% of the BTX 
group and 85% of the control group. Despite the 
less-than-clear conclusions of this study, other 
studies have also confirmed long-term BTX treat-
ment effects, ranging from 6 months to 2 years 
when combined with other therapies (Brunt et al., 
2004; Jacks et al., 2004).

 Ankle Foot Orthoses (AFO)

AFO treatment trains individuals to walk with a 
proper heel-to-toe gait (Herrin & Geil, 2016). 
AFO can also provide additional muscle strength-
ening. Unfortunately, AFO are not intended for 
long-term use, and ITW often re-emerges shortly 
after removal. AFO restrict ROM and prevent 
ITW, whereas foot orthoses (FO), which end 
below the ankle, are less restrictive. Both AFO 
and FO are less invasive than other medical inter-
ventions, and some children’s hospitals recom-
mend AFO as the first line of defense against 
ITW (Herrin & Geil, 2016). Unfortunately, long- 
term outcomes are not promising.

Herrin and Geil (2016) conducted a random-
ized control trial to evaluate the effects of AFO 
(n  = 10) compared to a FO (n  = 9) on ITW in 
individuals without neurological conditions. 
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Participants ranged in age from 2 to 8  years. 
Experimenters obtained gait data using electronic 
motion analysis during five different 10 m walks. 
Participants in the AFO group demonstrated 
more significant treatment effects than the FO 
treatment group; however, treatment relapse 
occurred faster in the AFO group than in the FO 
group. That is, as soon as the AFOs were removed, 
ITW returned to baseline levels. Both parents and 
participants preferred the FO to the AFOs.

In addition to investigating AFO and FO, 
researchers have also examined FO with feed-
back. For example, Pollind and Soangra (2020) 
used customized insoles with two pressure points 
to provide vibration feedback to five participants 
with ITW between 9 and 17 years of age. All par-
ticipants showed decreased ITW; however, absent 
vibration feedback, ITW returned for all 
participants.

Although AFO are a more conservative medi-
cal treatment, empirical research supporting 
treatment efficacy is limited. In addition, parents 
and medical providers should consider the limita-
tions of AFO and FO before recommending them 
for treatment. Custom FO are expensive, and 
AFO are bulky, uncomfortable, and require spe-
cial shoes. While wearing AFO, several studies 
reported participants experienced pressure sores 
(Berger et al., 2021). Furthermore, AFO are visu-
ally unappealing and can result in unpleasant 
social attention (e.g., bullying) (Ruzabarsky 
et al., 2016).

 Watch and Wait

Finally, the most conservative medical treatment 
for ITW is watch and wait, which requires care-
givers and medical professionals to simply moni-
tor ITW over time. Engström and Tedroff (2012) 
surveyed 63 parents whose children met the crite-
ria for ITW and did not have any other medical 
issues. Parents reported the approximate percent-
age of time (i.e., 25, 50, 75, 100%) their child 
was toe walking at various ages. Seventy-nine 
percent of parents reported that ITW stopped 
without treatment when their child was 10 years 
of age. In contrast, Stricker and Angelo (1998) 

indicated that 48 individuals with ITW made no 
significant improvements without treatment at a 
3-year follow-up.

Overall, a variety of medical interventions 
have aided in the assessment and treatment of 
ITW.  Surgical interventions and serial casting 
interventions have effectively reduced ITW; 
however, surgery is invasive, and a months-long 
recovery period is often necessary before the 
patient regains the ability to walk normally. 
While less invasive, serial casting prevents the 
patient from engaging in many everyday child-
hood activities, such as running and playing 
sports. Unfortunately for individuals with ASD, 
research suggests that ITW often returns after 
surgical interventions and serial casting in less 
than 2–3 years (Leyden et al., 2019). Therefore, 
researchers should examine ITW treatment 
relapse, especially for individuals with ASD and 
ID. Unfortunately, results from a health care sur-
vey (N = 908) reported a significant disconnect 
between medical professionals’ understanding of 
common ITW treatments and a treatment consen-
sus (Williams et  al., 2020). The paucity of 
evidence- based treatments imposes additional 
treatment challenges, and non-evidence-based 
treatments need further examination. 
Recommending non-evidence-based treatments 
or treatments lacking for specific populations 
(i.e., ID, ASD) can impose tremendous financial 
burdens on families and the healthcare system 
(Williams et al., 2020).

 Behavioral Assessment of ITW

Behavioral assessment of ITW first focuses on 
precisely defining ITW, as the specific topogra-
phy ITW takes may vary across individuals. As 
described above, direct observation of ITW is the 
preferred method of measurement. However, the 
assessment of any given toe-walk response can 
be difficult for researchers to observe. Some toe 
walking responses may be easy to identify (e.g., 
when the heel remains several inches off the 
ground), whereas other responses may require a 
more subtle discrimination on the part of the 
observer. Once an operational definition is 
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obtained, behavioral assessment focuses on mea-
suring ITW.

After defining and beginning to measure ITW, 
behavioral assessment then turns to identifying 
the function or purpose of ITW.  In contrast to 
medical assessment and intervention, which 
views ITW as a symptom of a biological abnor-
mality, behavioral assessment involves an attempt 
to identify the purpose ITW serves. That is, if one 
wants to solve a challenging medical problem, it 
behooves the professional to get to the “root” of 
the problem. In the view of the medical profes-
sion, the root of the problem is often to be found 
in the biomechanics of toe walking. Thus, 
 appropriate treatment involves a manipulation 
within the body or the use of a device which con-
tacts the body (e.g., serial casting). From a behav-
ioral perspective, however, it is possible that the 
“root” of most behavior, including ITW, is not 
found within the skin of the behaving organism. 
It is found, rather, within the functional relation-
ship between the behaving organism and the 
environment. From this vantage, assessment 
must focus on identifying the environmental con-
ditions which evoke and maintain ITW.

Functional assessment is the process behavior 
analysts use to identify the function of a behav-
ioral excess (i.e., a behavior that is occurring too 
often). Four methods of functional assessment 
exist. Informant assessment involves obtaining 
information about the relationship between the 
behavioral excess and the environment through 
self or third-party report, often using question-
naires or surveys. Descriptive analysis involves 
directly observing the behavioral excess and 
recording the events that precede and follow it. 
Experimental or functional analysis involves 
directly manipulating environmental variables 
that may be relevant to the behavioral excess and 
noting how these variables affect the occurrence 
of the behavior. The AB method of functional 
analysis involves manipulating antecedents to the 
target behavior; the ABC method of functional 
analysis involves manipulating both antecedents 
and consequences to the target behavior.

In general, behavioral excesses such as toe 
walking serve one of the following functions: 
social positive reinforcement, social negative 
reinforcement, automatic positive reinforcement, 
and automatic negative reinforcement. Behavior 
maintained by social positive reinforcement is 
behavior that is strengthened by another person’s 
contingent delivery of stimuli. For example, the 
delivery of attention or preferred tangible items 
contingent upon aggressive behavior can 
strengthen and maintain aggression. Behavior 
maintained by social negative reinforcement is 
behavior that is strengthened by the contingent 
removal of stimuli by another person. As an 
example, the removal of demands or work 
requirements contingent upon property destruc-
tion can strengthen and maintain the property 
destruction. Behavior maintained by automatic 
positive reinforcement is behavior that is 
strengthened by the contingent production of a 
stimulus not mediated by another person. For 
example, the visual stimulation produced by 
moving your head from side to side while staring 
at a light can strengthen these head movements. 
Finally, behavior maintained by automatic nega-
tive reinforcement is behavior that is strength-
ened by the removal or termination of an 
unpleasant stimulus that is not mediated by 
another person. For example, massaging or rub-
bing your forehead might be strengthened 
because it alleviates a headache.

The few studies which have employed a func-
tional assessment to identify the function of ITW 
have found that ITW is often maintained by auto-
matic reinforcement (Hodges et al., 2018, 2019; 
Wilder et al., 2020, in press).

Although functional assessment of ITW has 
only been documented in a few studies to date 
(Hodges et al., 2018, 2019; Wilder et al., 2020, in 
press) future behavioral studies are likely to use 
functional assessment to identify the “root cause” 
of ITW. The field of behavioral assessment has 
emphasized the importance of a pre-treatment 
functional assessment for decades, and it has 
largely become standard practice.
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 Behavioral Interventions for ITW

Behavioral interventions for ITW have consisted 
of antecedent-based, reinforcement-based, and 
punishment-based procedures. Antecedent-based 
procedures have included the use of increased 
response effort (Hobbs et al., 1980) and a wrist-
band to indicate when reinforcement is available 
(Hodges et al., 2018). Reinforcement-based pro-
cedures have included delivering conditioned 
reinforcement (Marcus et al., 2010) and differen-
tial reinforcement (Lancioni et  al., 2013). 
Punishment-based procedures have included 
overcorrection (Barrett & Linn, 1981).

More recently, function-based interventions 
for ITW have been developed and evaluated. 
Function-based interventions are derived from 
the results of a functional assessment. As 
 previously noted, the results of the functional 
assessments of ITW that have been conducted 
have indicated that ITW is often maintained by 
automatic reinforcement (Hodges et  al., 2018, 
2019; Wilder et al., 2020, in press). Unfortunately, 
behavioral excesses maintained by automatic 
reinforcement are not easy to treat. This is 
because it is often difficult to identify the specific 
source of stimulation produced by the target 
behavior (see Wilder et al. (in press) for a notable 
exception). In addition, even if the specific source 
of stimulation can be identified, behavioral inter-
ventions which target the source may not be prac-
tical. For example, few function-based treatment 
options exist for body rocking maintained by 
automatic reinforcement. Operant extinction, 
which involves severing the relationship between 
the response and the reinforcer, may not be fea-
sible. Differential reinforcement procedures, 
which involve providing the reinforcer maintain-
ing the target behavior for an alternative behavior 
or the absence of the target behavior, may be 
impossible.

Of course, non-function-based behavioral 
interventions have been evaluated to treat ITW as 
far back as the early 1980s. Hobbs et al. (1980) 
were the first to evaluate a behavioral interven-
tion for ITW. Their participant was a young boy 
with a disability. These researchers first exam-
ined the use of a pair of heavy boots to increase 

the weight of each foot and therefore increase 
toe-to-heel steps. Next, they evaluated a differen-
tial reinforcement of other behavior (DRO) pro-
cedure. They conducted their treatment evaluation 
across two settings (hallways in a school and a 
playroom) and used a combination multiple base-
line and withdrawal design. After the boots and 
DRO were assessed in isolation, the researchers 
examined the combination of these two proce-
dures. The results suggest that the combination of 
the two procedures was more effective than either 
procedure alone. However, ITW still occurred 
during about 40% of intervals, even in the com-
bined condition. Despite this, the researchers 
asked the participant’s mother to use the com-
bined intervention. They conducted a follow-up 
telephone call with the participant’s mother more 
than 3 years after the conclusion of the study and 
noted that the mother reported no toe walking at 
that time. Of course, the researchers did not know 
what caused the dramatic decrease in ITW at 
follow-up and no formal follow-up data were 
presented. Finally, methodological flaws prevent 
firm conclusions regarding the effectiveness of 
the interventions.

This initial evaluation of a behavior analytic 
intervention for ITW is notable for a couple of 
reasons. First, the weighted boot intervention 
was rooted in response effort. That is, the effort 
required to engage in ITW with the boots on was 
likely quite high, and this may have been respon-
sible for the effects of the boots. Second, the 
DRO procedure involved the delivery of food and 
tokens contingent upon the absence of ITW, but 
this appeared to be less effective than the 
weighted boots. However, as noted above, meth-
odological (i.e., design) concerns prevent firm 
conclusions about the effects of the two proce-
dures examined in this study.

A short time later, Barrett and Linn (1981) 
evaluated positive practice overcorrection to treat 
ITW exhibited by a 9-year-old boy with a moder-
ate intellectual disability. Positive practice over-
correction is a punishment-based procedure in 
which, contingent upon engaging in the target 
behavior, the individual is required to perform 
the appropriate form of the behavior multiple 
times. In addition to overcorrection, these 
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researchers evaluated a physical therapy proce-
dure. The physical therapy involved four specific 
techniques focused on decreasing tendon rigidity 
and increasing ankle range of motion, both of 
which are relevant for ITW.  These techniques 
were practiced across all phases of the study. The 
positive practice overcorrection procedure con-
sisted of a verbal warning, which was followed 
by required toe tapping on cloth footprints for 
30  seconds. When the participant tapped, the 
therapist held the participant’s heel against the 
floor to be sure that he was practicing an appro-
priate step. At least 10 taps were required during 
each 30-second procedure. The therapist imple-
mented this procedure contingent upon each 
instance of ITW. The procedure was effective and 
once ITW decreased, the researchers began 
implementing the verbal warning alone. If the 
participant stopped toe walking contingent upon 
the warning, the researchers did not implement 
the toe tapping procedure. During this phase, lev-
els of ITW remained low. Finally, the researchers 
also conducted a follow-up phase during which 
they discontinued both the toe tapping procedure 
and the verbal warning. ITW maintained at low 
levels during this follow-up phase.

This study is also notable for a number of rea-
sons. First, it is among the few studies to include 
a physical therapy procedure in addition to a 
behavioral intervention. Second, the researchers 
conducted an impressive follow-up evaluation, 
and the results were favorable. Finally, although 
the behavioral intervention was punishment- 
based, the researchers note that requiring the par-
ticipant to repeatedly practice touching his toes 
to the ground while his heel was on the floor may 
have also contributed to learning the correct 
movements involved when walking appropri-
ately. One limitation of the study is that the extent 
to which the physical therapy component was 
responsible for the treatment effects is unclear.

In a second study which examined the use of 
punishment to decrease ITW, Charlop et  al. 
(1988) compared the effects of varied presenta-
tion of three punishers to the presentation of a 
single punisher to decrease problem behavior 
exhibited by three children with intellectual dis-
abilities. One of the children, a 6-year-old girl, 

exhibited ITW; the other participants engaged in 
other topographies of problem behavior. The 
punishers in the varied punishment condition 
included a verbal reprimand, overcorrection, and 
a time-out procedure. The single punisher condi-
tion consisted of one of the three procedures 
above implemented in isolation. The results 
showed that varied presentation of punishers was 
more effective than any of the single presentation 
punishers to reduce ITW. However, because the 
researchers reported data across dependent vari-
ables, it is impossible to determine the specific 
effects of the procedures on ITW. These data sug-
gest that, when a punishment procedure is used to 
reduce ITW, varied presentation of punishers 
may be more effective than the delivery of only 
one type of punishment procedure. Of course, 
non-punishment-based procedures should be 
evaluated before using a punishment-based 
intervention.

Marcus et al. (2010) were the first to use con-
ditioned reinforcement to treat toe walking. 
Three children who engaged in ITW participated 
in their study. These researchers first paired 
squeaks produced by GaitSpot Auditory 
Squeakers™ with preferred items. They then 
affixed the Squakers to participants’ shoes such 
that an appropriate heel-to-toe step produced an 
audible squeak, but an inappropriate toe step did 
not. They also attempted to fade the use of the 
squeakers. The procedure was effective; ITW by 
all participants decreased, although the degree of 
reduction varied by participant.

This study is interesting for a number of rea-
sons. First, as described above, this study demon-
strated the effective use of conditioned 
reinforcement. However, the authors also deliv-
ered reinforcement contingent upon each squeak 
when participants were wearing the squeakers on 
their shoes, so the contribution of the conditioned 
reinforcement is unclear. Second, the GaitSpot 
Squeakers™ enabled the researchers to measure 
ITW more easily. Instead of observing each step 
participants took, the researchers were able to 
measure the occurrence of ITW by listening for 
the sound of the squeaker. Third, the researchers 
also employed some techniques from simplified 
habit reversal (SHR), a behavioral intervention 

D. A. Wilder et al.



363

used to decrease other behaviors maintained by 
automatic reinforcement (Miltenberger et  al., 
1998). However, the exact way in which they 
incorporated SHR into their procedure was 
unclear. Despite its shortcomings, this study 
made two main contributions to the treatment of 
ITW: the use of conditioned reinforcement and 
increased ease of measurement.

Lancioni et  al. (2012) used a technology- 
based differential reinforcement of alternative 
behavior (DRA) intervention to decrease toe 
walking by a woman with disabilities. These 
researchers used optic sensors and a digital music 
device to deliver preferred stimulation (music 
and recordings of praise from preferred staff 
members) to the woman contingent upon an 
appropriate heel-to-toe step. The procedure was 
effective; the participant increased her  appropriate 
steps from less than 10% in baseline to more than 
80% during the second phase of intervention 
implementation. Unfortunately, the researchers 
noted that the cost of this intervention was quite 
high due to the technology they employed. This 
cost may be prohibitive for many families.

In a follow-up study, Lancioni et  al. (2013) 
used similar technology to provide flickering 
lights and vibration contingent upon each appro-
priate heel-to-toe step. The participant, a man 
with an ID, engaged in ITW. As in the first study, 
the researchers found that the participant’s appro-
priate steps increased to 75–80% of all steps in 
the intervention phases of the study. The research-
ers did again note that the technology utilized in 
this study was expensive and may not be feasible 
to use with all children. Nevertheless, as this 
technology becomes more readily available, 
more individuals who engage in toe walking 
might benefit from its use.

Persicke et al. (2014) evaluated a novel inter-
vention for ITW. These researchers examined the 
use of TAGteach™ to decrease toe walking 
exhibited by young boy with autism. TAGteach™, 
or teaching with acoustical guidance (TAG; 
TAGteach International, 2018), is a teaching 
technology that involves a therapist or teacher 
using a clicker to make an audible sound contin-
gent upon a desired behavior (in this case, an 
appropriate step). The researchers began by pair-

ing the clicker sound with a preferred food item. 
They then evaluated a correction procedure in the 
absence of the clicker. The correction procedure 
consisted of the therapist placing her hand on the 
participant’s shoulder and applying gentle pres-
sure contingent upon each step with toe walking. 
The correction procedure alone was ineffective, 
so the researchers then added the TAGteach™ 
procedure. In this phase, the researchers deliv-
ered a “click” sound contingent upon each appro-
priate step and used the correction procedure 
contingent upon every two steps with toe walk-
ing. The correction plus TAGteach™ procedure 
was effective; the percentage of appropriate steps 
increased to 80–90% during the final treatment 
phase, up from very low levels of appropriate 
steps in baseline.

The Persicke et al. (2014) study is notable for 
a couple of reasons. First, it was the first study to 
evaluate the use of the TAGteach™ method to 
increase a behavior exhibited by a child with 
autism. Second, as in Marcus et al. (2010), this 
study also used conditioned reinforcement to 
strengthen appropriate walking. However, instead 
of using squeakers attached to the participant’s 
shoes, Persicke et al. used a clicker. Although this 
is creative, the squeaker or other device attached 
to a shoe may be more advantageous in that the 
audible sound is controlled directly by the par-
ticipant’s steps, whereas with TAGteach™ clicker 
training, the therapist must monitor walking and 
deliver a click when appropriate.

Hodges et  al. (2018) evaluated a multiple 
schedule to decrease ITW exhibited a young boy 
with autism. A multiple schedule is a schedule of 
reinforcement in which a salient stimulus is cor-
related with one schedule of reinforcement, and 
the absence of the stimulus or another salient 
stimulus is correlated with another schedule of 
reinforcement. Hodges et  al. used a wristband 
worn by the participant. The wristband indicated 
that reinforcement would be delivered for appro-
priate walking and reprimands would be deliv-
ered for toe walking. Initially, the participant 
wore the wristband infrequently, but the research-
ers systematically increased the duration of 
wristband wearing such that towards the end of 
the study, the participant wore the wristband 
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nearly all of the time. Appropriate steps increased 
and toe walking decreased when the wristband 
was present, but toe walking was frequent in the 
absence of the wristband. The researchers imple-
mented the procedure in both clinic and commu-
nity settings, and taught the participant’s mother 
to implement the procedure. Toe walking 
remained low, regardless of setting or imple-
menter, as long as the wristband was in place. 
The researchers noted that the procedure has 
some advantages over other behavioral interven-
tions in that it is relatively unintrusive.

Hirst et al. (2019) used a package behavioral 
intervention to decrease ITW exhibited by a typi-
cally developing 5-year-old girl. These research-
ers used differential reinforcement of other 
behavior (DRO), rules, and feedback in a  package 
intervention. They first delivered an instruction to 
“walk flat footed” to the participant. The research-
ers then added a rule involving access to potential 
reinforcers contingent upon the absence of toe 
walking, and a DRO (access to preferred items 
contingent upon the absence of toe walking for 
specified time periods). Finally, they had the par-
ticipant’s teacher implement the package inter-
vention. The package was effective; the 
percentage of intervals with ITW decreased sub-
stantially during intervention. This study was 
particularly notable because the participant did 
not have a disability. As described previously, 
although some typically developing children do 
exhibit toe walking, it is uncommon.

Hodges et al. (2019) replicated and extended 
Persicke et  al. (2014) by using acoustical guid-
ance to treat toe walking exhibited by a young 
boy with autism. These researchers first con-
ducted a pre-treatment screening analysis in 
which they exposed the participant to a series of 
alone conditions used in a functional analysis 
(Querim et  al., 2013). Toe walking persisted 
across the series, suggesting that ITW was main-
tained by automatic reinforcement. Next, the 
researchers paired the sound produced by an 
acoustical guidance device with the participant’s 
preferred item. They then delivered the sound 
produced by the acoustical guidance device con-
tingent upon each appropriate step. Finally, they 
thinned the delivery of the sound to a fixed-ratio 

8 schedule and eventually discontinued it alto-
gether. They ended by conducting a generaliza-
tion probe in another setting. The acoustical 
guidance procedure was effective to increase 
appropriate steps and reduce ITW. This study is 
the first that included a functional assessment 
procedure to verify that ITW was maintained by 
automatic reinforcement.

Wilder et  al. (2020) conducted functional 
assessments and treatment evaluations with three 
children who exhibited toe walking. Similar to 
Hodges et  al. (2019), these researchers ran a 
series of pre-treatment alone conditions to verify 
that ITW was maintained by automatic reinforce-
ment. The results showed that ITW occurred 
independent of social consequences. Next, the 
researchers replicated and extended Marcus et al. 
(2010) in that they used GaitSpot Auditory 
Squeakers™ to decrease toe walking. They first 
affixed the squeakers to participants’ shoes 
before the squeakers had been paired with rein-
forcement, so that the squeakers provided audi-
tory feedback, and the squeakers produced a 
sound contingent upon an appropriate heel-to-toe 
step. If necessary, the researchers then delivered 
participants’ preferred edible items contingent 
upon squeaks / appropriate steps. They then 
thinned the schedule of edible delivery and evalu-
ated the procedure in a different setting and when 
implemented by a different person. The results 
showed that for one participant, the squeak itself 
was sufficient to increase appropriate walking 
and decrease toe walking. For two other partici-
pants, edible items paired with the squeak were 
necessary to decrease ITW. This study is notable 
because of the inclusion of a pre-treatment 
assessment and because it included three partici-
pants, most evaluations of behavioral interven-
tions for toe walking have included a single 
participant.

Most recently, Wilder et  al. (in press) evalu-
ated a function-based intervention for toe walk-
ing. These researchers noted that previous 
research has suggested that toe walking may vary 
by walking surface. That is, Fanchiang et  al. 
(2016) suggested that some (e.g., rough) surfaces 
may inhibit toe walking, whereas other surfaces 
may encourage it. Building upon this, the 
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researchers first conducted a functional analysis 
screening (Querim et al., 2013) to verify that toe 
walking exhibited by two young children with 
autism was maintained by automatic reinforce-
ment. Next, they assessed toe walking on a vari-
ety of surfaces, including tile, artificial grass, and 
grip tape. Finally, they placed inserts of the sur-
face associated with the lowest level of toe walk-
ing into each participants’ shoes. The inserts 
were effective to substantially decrease toe walk-
ing by one participant and reduce toe walking to 
low levels for the second participant. To decrease 
the second participant’s toe walking further, the 
researchers added a hand-on-shoulder procedure 
similar to the procedure used by Persicke et al. 
(2014).

 Conclusions and Directions 
for Future Research

In conclusion, ITW is an ambulation disorder 
usually noticed in early childhood. Estimates 
suggest that as many as 20% of young children 
with ASD engage in ITW (Ming et al., 2007). In 
this chapter, we reviewed medical and behavioral 
approaches to assessment and treatment of 
ITW. Researchers have learned much about ITW, 
its assessment, and treatment over the last few 
decades, and these advances will contribute to 
more successful clinical outcomes. Nevertheless, 
there are some weaknesses of the existing litera-
ture on this topic.

Medical studies on ITW typically employ rel-
atively large numbers of participants, which is a 
methodological strength of these studies. 
However, very few medical studies have 
employed random selection or random assign-
ment of participants to control and treatment 
groups. Also, many medical studies employ 
questionable measures of ITW. That is, instead of 
directly observing and counting steps with toe 
walking, many medical studies have used parent 
or professional report of ITW. Finally, follow-up 
data on medical intervention effectiveness for 
ITW is deficient.

Behavioral research on ITW has typically 
employed one or a few subjects. Although single 

case research designs are typically used to evalu-
ate the effects of an intervention at the individual 
level, replications of behavioral interventions 
with additional participants are needed to estab-
lish the generality of the procedures used. In 
addition, with few exceptions (e.g., Wilder et al., 
in press), behavioral interventions for ITW have 
not been function-based. Future research should 
focus on developing function-based procedures. 
Finally, like medical studies, evaluations of 
behavioral procedures need to examine the extent 
to which the procedures maintain over time.

One promising avenue for future research is 
collaboration across disciplines; very few studies 
have evaluated a combined medical and behav-
ioral intervention for ITW.  Another promising 
avenue is the development of an intervention 
hierarchy to guide patients and their families. 
This hierarchy should be based on intervention 
effectiveness as well as level of intervention 
intrusiveness and cost.
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 Introduction

Children with special needs are at higher risk for 
feeding problems than their typically developing 
peers. Feeding difficulties are estimated to occur 
in between 20% and 40% of typically developing 

children and up to 80% of children diagnosed 
with a developmental disability (Ahearn et  al., 
2001; Field et al., 2003; Ledford & Gast, 2006; 
Schreck et  al., 2004). Although communication 
and social skill deficits are the most discussed 
characteristics of autism spectrum disorder, many 
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of these children also have difficulty with daily 
living skills, such as toileting, dressing, and feed-
ing. In fact, feeding difficulties occur in as many 
as 90% of autistic children (Kodak & Piazza, 
2008; Schreck et  al., 2004). Some researchers 
have even suggested the presence of feeding dif-
ficulties in infancy may be an early sign of autism 
(e.g., Keen, 2008; Laud et al., 2009; Twachtman- 
Reilly et al., 2008). Problems with mealtimes can 
be especially distressful for caregivers of autistic 
children. Although caregivers know the impor-
tance of their child eating a well-balanced diet, 
they often are unsuccessful in carrying this out 
because of the problems that occur during meal-
times. In fact, mealtimes with their children can 
become so difficult that many parents prepare 
separate meals for their children and avoid eating 
in restaurants or public settings. Some parents 
even go to great lengths to obtain specific food or 
drink items that their child will eat when the spe-
cific or similar items are discontinued or not eas-
ily accessible.

The most prevalent problem occurring in 
autistic children is selectivity by food type (i.e., 
consuming only a limited variety of foods) with 
reported prevalence rates up to 72% (Ahearn 
et  al., 2001; Bandini et  al., 2010; Field et  al., 
2003; Schreck & Williams, 2006; Twachtman- 
Reilly et al., 2008). It is not uncommon for tod-
dlers and young children to refuse their peas and 
carrots. “Picky eating” in which a child refuses 
more than just vegetables is also not uncommon 
in childhood but often resolves over time without 
intervention. However, children with a disor-
dered pattern of eating in the form of selectivity 
by food type eat a severely restricted diet (often 
less than 20 foods) requiring intervention (Curtin 
et al., 2015; DeMand et al., 2015; Schreck et al., 
2004). Some children may refuse all foods in one 
or more food groups. Some children may refuse 
foods or drinks that they typically consume if an 
alternative brand or variation is offered, if the 
foods or drinks differ in temperature or appear-
ance (e.g., discolored, broken, or cut), or if the 
foods or drinks are presented with different uten-
sils. Another common problem among autistic 
children is food selectivity by texture. For exam-
ple, some children may only consume purees or 

smooth foods (e.g., yogurt or applesauce) or 
crunchy foods (e.g., chips, crackers, and cook-
ies). Often, the feeding difficulties of an autistic 
child involve some combination of these 
concerns.

These concerns are not surprising given that 
inflexible, restrictive, or repetitive patterns of 
behavior and often an insistence on sameness are 
characteristic of autism spectrum disorder 
(Ahearn et  al., 2001; American Psychiatric 
Association [APA], 2013; Crowley et al., 2020). 
However, some autistic children exhibit a wider 
range of feeding difficulties including total food 
refusal, adipsia (refusal of liquids), liquid depen-
dence, and delayed self-feeding skills. Food 
selectivity is often mistakenly conceptualized as 
being “less severe” than these other feeding dif-
ficulties. Based on our clinical experience, food 
selectivity can be as or more challenging as food 
refusal, adipsia, or liquid dependence to effec-
tively and thoroughly treat. This may be due in 
part to a child’s behavior being more resistant to 
change than that of a child with no or limited 
feeding history.

Children with feeding difficulties often exhibit 
inappropriate mealtime behavior (e.g., turning 
away from or pushing the food away or covering 
the mouth), negative vocalizations (e.g., crying 
or negative statements), expulsions (i.e., food 
coming out of the mouth forcefully or passively), 
and packing (i.e., food remaining in the mouth). 
Caregivers may inadvertently reinforce these 
behaviors by providing escape (by ending the 
meal, removing nonpreferred food items, or 
delaying bite presentations); attention (in the 
form of coaxing, comforting, or reprimanding); 
and/or highly preferred food or toys. These con-
tinued interactions between a child and their 
caregiver may contribute to the maintenance of 
these problem behaviors.

However, feeding difficulties exhibited by 
autistic children should not be conceptualized as 
just an additional area of noncompliance. When 
an individual exhibits a feeding disturbance that 
is characterized by significant weight loss or fail-
ure to achieve expected weight gain, significant 
nutritional deficiency, dependence on enteral 
feedings or oral nutritional supplements, and/or 
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interference with psychosocial functioning, they 
meet criteria for either avoidant/restrictive food 
intake disorder (ARFID; APA, 2013) or a pediat-
ric feeding disorder (World Health Organization, 
2019). Recent clarification of these diagnoses 
highlights best practices to treat feeding difficul-
ties exhibited by autistic individuals. That is, the 
Diagnostic and Statistical Manual of Mental 
Disorders (5th ed.; APA, 2013) diagnosis of 
ARFID replaced the Diagnostic and Statistical 
Manual of Mental Disorders-IV diagnosis of 
feeding disorder of infancy or early childhood. 
This change was driven by the desire to better 
represent the needs of patients with an eating dis-
order, not otherwise specified and common 
comorbidities of mental health disorders, with 
anxiety disorders being the most common 
(Kennedy et al., 2018). In these cases, treatment 
primarily provided by mental health providers is 
appropriate. Whereas common comorbidities of a 
pediatric feeding disorder, as described more 
recently by the World Health Organization’s 
International Classification of Diseases and 
Related Health Problems (11th ed.; 2019), 
include medical problems and/or developmental 
disability; and, multidisciplinary care across four 
core domains (medical, nutrition, feeding skill, 
and psychosocial) represents the standard of care 
(Sharp et al., 2022).

Approximately 86% of children with feeding 
difficulties have a diagnosed medical disorder 
(Rommel et al., 2003). Common associated med-
ical problems include gastrointestinal disorders 
(e.g., gastroesophageal reflux disease and eosino-
philic esophagitis), food allergies and intoler-
ances, and anatomical anomalies (Field et  al., 
2003; Piazza, 2008). Researchers have found 
mixed results on whether gastrointestinal symp-
toms occur more frequently in neurodivergent 
children than neurotypical children (e.g., Chaidez 
et al., 2014; Erickson et al., 2005; Kerwin et al., 
2005; Levy et  al., 2007; Valicenti-McDermott 
et al., 2006). However, the most prevalent medi-
cal diagnoses associated with feeding difficulties 
are gastroesophageal reflux disease and constipa-
tion (Ibrahim et al., 2008; Rommel et al., 2003). 
It is common for autistic children exhibiting food 
selectivity by type to consume a diet that excludes 

vitamin- and fiber-rich foods and to consume less 
than their recommended fluid needs (Ahearn 
et  al., 2001; Barnhill et  al., 2018; Esteban- 
Figuerola et  al., 2019; Schreck et  al., 2004). 
Thus, it is not surprising for constipation to be a 
common concern in these cases.

Approximately 61% of children with feeding 
difficulties have existing oral-motor skill deficits 
(Rommel et al., 2003). Eating is a complex chain 
of behaviors that includes accepting food or liq-
uid, forming a bolus before lateralizing solid 
food to the back molars, chewing until the food is 
adequately masticated, re-forming a masticated 
bolus, propelling the bolus back, swallowing, and 
retaining the food or liquid (Arvedson & Brodsky, 
2002). Although this chain of behaviors comes 
naturally for most children, difficulties can arise 
at any point in the chain for some children. Oral 
motor deficits that contribute to feeding difficul-
ties may include problems with lip closure, 
tongue movement, chewing, or swallowing (dys-
phagia) and structural impairments (Field et al., 
2003). When a child is dependent on liquids or 
enteral feedings for the majority or all their nutri-
tion, they may miss opportunities to develop the 
skills needed to successfully chew and swallow, 
delaying the development of important oral- 
motor skills. A common misconception is that 
when a child consumes at least some table texture 
foods, they have sufficient oral-motor skills. 
However, just because a child consumes table 
texture foods does not mean that their chewing 
patterns are well-developed, that they adequately 
masticate food for safe and appropriate swallow-
ing, or that the child is a safe oral-feeder.

The role of co-occurring medial conditions 
and oral-motor skill delays and deficits must be 
considered during assessment and throughout the 
treatment of feeding difficulties. These factors 
often contribute to eating becoming aversive as it 
may be either painful or difficult to complete the 
chain of behaviors associated with eating (Babbitt 
et al., 1994; Bachmeyer, 2009; Field et al., 2003; 
Piazza, 2008), and if left unaddressed, behavioral 
interventions may be less effective or worsen the 
feeding difficulties.

Safe and effective intervention is warranted 
when a child exhibits chronic feeding difficulties, 
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as they may be at risk for numerous negative con-
sequences, including additional medical prob-
lems (e.g., malnutrition, dehydration, obesity), 
cognitive and developmental problems, and 
social concerns (e.g., social stigma, missed 
opportunities to develop social interactions). 
Additionally, caregivers of children with chronic 
feeding difficulties may experience increased 
levels of stress, placing them at a higher risk for 
mental health difficulties (Franklin & Rodger, 
2003; Greer et al., 2008).

 Interdisciplinary Approach

Due to the often-complex etiology of feeding dif-
ficulties, an interdisciplinary approach is impor-
tant to identify or rule out all possible factors that 
may be contributing to the feeding problems 
prior to and throughout treatment (Miller et al., 
2001; Piazza, 2008). An interdisciplinary 
approach consists of collaborative care between a 
medical provider with expertise in pediatric gas-
troenterology, a pediatric dietician, an oral-motor 
specialist (speech language pathologist or occu-
pational therapist), and a behavior analyst or psy-
chologist. Each discipline brings a specific area 
of expertise to the team, and each member should 
have specialized training in the treatment of feed-
ing difficulties.

The medical provider completes a physical 
exam and reviews current symptoms and medi-
cal, developmental, and feeding histories to 
determine if medical treatment or testing is nec-
essary to clear the child to begin feeding therapy. 
They monitor the child’s medical status and make 
changes to the medical recommendations 
throughout therapy as necessary. Without collab-
orative care with an appropriate medical provider 
before and throughout treatment, medical factors 
contributing to feeding difficulties may be over-
looked as behavioral noncompliance, and behav-
ioral intervention may exacerbate medical 
conditions and the feeding difficulties. It is 
important to note that the behavior analyst should 
not simply refer a child for medical testing (e.g., 
a swallow study or abdominal x-ray) because 
they have feeding difficulties or are not progress-

ing with behavioral intervention. These tests may 
unnecessarily expose the child to radiation or in 
some cases make the feeding aversion worse. 
Therefore, the appropriate provider needs to 
determine when medical testing is needed, taking 
into consideration these factors and the child’s 
medical status and feeding difficulties.

The registered dietician evaluates the child’s 
nutritional intake and growth parameters. They 
analyze daily food logs and medication regimens 
to determine how many calories the child con-
sumes daily on average and if there are any nutri-
tional excesses or deficits. The dietician then 
provides recommendations for foods, liquids, 
and supplements that should be targeted during 
treatment with the aim to meet the child’s nutri-
tional needs. They continuously monitor the 
child’s growth and nutritional status throughout 
treatment and modify their recommendations as 
necessary to guide the goals of behavioral inter-
vention. The medical provider and dietician often 
coordinate specific recommendations.

The oral-motor specialist completes an oral 
motor assessment to identify any skill deficits 
(e.g., delayed chewing or tongue lateralization), 
structural abnormalities, and safety concerns or 
risks (e.g., aspiration or difficulty swallowing) 
before behavioral intervention begins. The oral- 
motor specialist may refer the child for additional 
testing such as a modified barium swallow study 
if necessary. They may provide additional recom-
mendations for appropriate food textures, liquid 
consistency, bolus sizes, and feeding apparatuses 
based on the child’s current skill level and anat-
omy. They also create a plan for the developmen-
tal of oral-motor skills in a systematic manner.

The behavior analyst or psychologist conducts 
assessments to identify the effects of environ-
mental variables on the child’s feeding behavior. 
The behavior analyst should coordinate assess-
ments with the oral-motor specialist to under-
stand how the child’s oral-motor skills are 
interacting with environmental variables to influ-
ence their feeding behavior. The behavior analyst 
designs and evaluates individualized empirically 
supported treatments to increase adaptive behav-
iors (e.g., accepting, chewing, and swallowing 
bites) and decrease problem behaviors (e.g., 
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inappropriate mealtime behavior, expulsion, and 
packing).

 Behavioral Assessment

 Descriptive Analysis of Inappropriate 
Mealtime Behavior

A descriptive analysis of inappropriate mealtime 
behavior involves observing a natural unstruc-
tured meal to identify antecedent variables and 
caregiver-delivered consequences (e.g., Borrero 
et  al., 2010, 2016). For example, Borrero et  al. 
(2010) conducted descriptive analyses of inap-
propriate mealtime behavior exhibited by chil-
dren within 25 parent-child dyads. They 
compared the conditional probability of common 
caregiver-delivered consequences (i.e., escape, 
attention, and/or tangible items) to determine if 
caregivers were more likely to deliver these con-
sequences following instances of inappropriate 
mealtime behavior. Results showed that caregiv-
ers were more likely to provide specific conse-
quences following inappropriate mealtime 
behavior, suggesting that those caregiver- 
delivered consequences may be maintaining their 
child’s problem behavior. Descriptive analyses 
provide opportunities for the interdisciplinary 
team to observe meals under naturalistic condi-
tions. These observations may also indicate that 
the child may need further medical evaluation, 
specific food or food texture manipulations, or a 
combination of these prior to conducting addi-
tional assessment or treatment. However. descrip-
tive analyses only identify a correlational 
relationship between the child’s problem behav-
ior and environmental variables; and therefore, 
we can only assume that the relations are 
functional.

 Functional Analysis of Inappropriate 
Mealtime Behavior

A functional analysis involves the systematic 
manipulation of antecedents and consequences to 
identify reinforcers maintaining problem behav-

ior (Iwata et al., 1982/1994). A few researchers 
have developed functional analysis methodolo-
gies to identify reinforcers maintaining inappro-
priate mealtime behavior (Girolami & Scotti, 
2001; Najdowski et  al., 2008; Piazza et  al., 
2003a). For example, Piazza et al. (2003a) used 
procedures similar to those described by Iwata 
et al. (1982/1994) to conduct functional analyses 
of the inappropriate mealtime behavior exhibited 
by 15 children with feeding difficulties. The 
researchers conducted a control condition and 
three test conditions (i.e., escape, attention, and 
tangible). The feeder provided access to highly 
preferred toys and interacted with the child 
throughout the session during the control condi-
tion. No differential consequences were deliv-
ered if the child engaged in inappropriate 
mealtime behavior and the bite or drink remained 
at midline. During each test condition, the feeder 
delivered a specific consequence following inap-
propriate mealtime behavior. The feeder removed 
the bite or drink in the escape condition, provided 
attention in the attention condition, and delivered 
a preferred toy or preferred food in the tangible 
condition. Of the 10 children who showed differ-
ential responding, 90% exhibited behavior main-
tained by escape, 80% by attention, and 20% by 
tangible items. Although 80% of those children 
displayed behavior that was multiply controlled, 
not all children’s problem behavior was main-
tained by the same or all functions.

A functional analysis precisely identifies the 
functions that are maintaining problem behav-
ior, which may lead to the most specific, effec-
tive, and efficient treatment. Bachmeyer et  al. 
(2009) and Kirkwood et al. (2020) showed that 
it may be necessary to treat all functions when 
inappropriate mealtime behavior is multiply 
controlled. For example, Bachmeyer et  al. 
(2009) examined the effects of extinction proce-
dures matched individually and in combination 
to inappropriate mealtime behavior maintained 
by both escape and attention for 4 children with 
feeding disorders. Results indicated that atten-
tion extinction alone did not result in increased 
acceptance or decreased inappropriate mealtime 
behavior. Although escape extinction alone 
resulted in increased levels of acceptance and 
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decreased rates of  inappropriate mealtime 
behavior, inappropriate mealtime behavior did 
not decrease to clinically acceptable levels until 
escape extinction and attention extinction were 
implemented simultaneously. Whereas 
Kirkwood et al. (2021) found that it was unnec-
essary to withhold attention following inappro-
priate mealtime behavior maintained only by 
escape when comparing the effects of escape 
extinction when the feeder provided and with-
held attention for 3 children. These results sug-
gest that although clinicians often train 
caregivers to use healthy contingencies, it may 
not be necessary to treat all potential functions 
of inappropriate mealtime behavior. This is 
important because including unnecessary treat-
ment components may result in less efficient 
treatment and caregiver training. Further, train-
ing a caregiver to withhold attention, such as 
reprimands following problem behavior when 
the child’s inappropriate mealtime behavior is 
not maintained by attention, when their child’s 
behavior is generally governed by rules may 
eliminate a previously effective strategy for the 
caregiver. Moreover, teaching caregivers to 
implement an unnecessary procedure may 
increase complexity and negatively impact pro-
cedural integrity (Fisher et  al., 2016; Vollmer 
et al., 2008).

 Antecedent Assessments

Some children are more willing to accept some 
foods or drinks under specific conditions. An 
assessment(s) manipulating antecedent variables 
(e.g., food type or texture, bite size, utensil) may 
identify such conditions by accommodating skill 
deficits and/or altering the efficacy of reinforcers 
maintaining inappropriate mealtime behavior 
(e.g., Kerwin et  al., 1995; Konst et  al., 2017; 
Patel et al., 2002b, 2005; Sharp & Jaquess, 2009). 
One method is to alter the antecedent conditions 
while keeping consequences for inappropriate 
mealtime behavior consistent (Smith & Iwata, 
1997). Determining antecedent conditions under 
which the individual accepts and consumes some 
foods or drinks may assist in identifying the best 

conditions under which to initiate treatment, and 
the relevant antecedent variables can be gradu-
ally changed throughout treatment to meet goals 
and achieve age-typical eating. This becomes 
particularly important when a child has skill defi-
cits, and that additional treatment components 
may be needed to teach specific skills as the ante-
cedent conditions are changed.

Evaluations of food type or texture may result 
in the identification of specific foods or textures 
that are associated with different levels of prob-
lem behavior, acceptance, or consumption (Konst 
et  al., 2017; Munk & Repp, 1994; Patel et  al., 
2002a, b, 2005; Sharp & Jaquess, 2009). For 
example, Patel et al. (2005) conducted food tex-
ture assessments with 3 children diagnosed with 
developmental disabilities who exhibited overall 
inadequate intake. Results showed that packing 
decreased and consumption increased with lower 
textured foods compared to higher textured foods 
for all 3 children. Similarly, Konst et al. (2017) 
assessed the interactive effects of varying viscos-
ities of high- and low-preferred pureed foods on 
bite acceptance with lip closure around the spoon 
for an autistic child. Results indicated increased 
acceptance with appropriate lip closure with 
foods that were relatively more preferred and at a 
lower viscosity.

Varying bite sizes in isolation or in combina-
tion with other antecedent variables (e.g., food 
type and/or texture) may also result in differential 
responding. For example, Sharp and Jaquess 
(2009) assessed bite size and food texture to pre-
scribe treatment for an autistic child with food 
selectivity. Smaller bite sizes resulted in 
decreased inappropriate mealtime behavior, and 
lower food textures resulted in decreased gagging 
and increased consumption.

Presenting food or drink using specific uten-
sils may also result in differential responding. In 
some cases, specific stimuli (e.g., plates, cups, 
utensils) are highly preferred, and in other cases, 
certain utensils may accommodate skill deficits. 
For example, Sharp et al. (2010) compared rates 
of expulsion and levels of mouth clean across 
three bite-presentation methods (upright spoon, 
flipped spoon, and NUK brush) in the absence of 
bite re-presentation. Results showed lower rates 
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of expulsion and higher levels of mouth clean 
during the flipped spoon and NUK brush presen-
tations compared to the upright spoon.

 Behavioral Treatment

A few researchers have reviewed the literature for 
behavior analytic studies targeting feeding prob-
lems in autistic children and noted that research 
studies addressing feeding problems in this spe-
cific population are limited relative to the broader 
literature including other pediatric populations 
(Ledford & Gast, 2006; Volkert & Vaz, 2010). It 
is possible that effective interventions for other 
populations may not generalize to autistic chil-
dren due to their unique cognitive and behavioral 
profiles. However, research has shown that 
behavior-analytic strategies are effective at 
increasing appropriate behavior and decreasing 
inappropriate behavior with autistic children 
(Kodak & Piazza, 2008). Therefore, it is reason-
able to assume behavior analytic strategies effec-
tive at treating feeding problems in other pediatric 
populations would also be effective at treating 
feeding problems in autistic children. Regardless, 
research studies targeting other populations can 
provide a foundation for clinical application and 
research to treat feeding problems in autistic 
children.

A few researchers have specifically evaluated 
treatment outcomes applying procedures docu-
mented in the extant literature exclusively with 
autistic participant groups (Laud et  al., 2009; 
Sharp et  al., 2011). For example, Laud et  al. 
(2009) showed improvement in feeding behav-
iors for 46 autistic children admitted to an inter-
disciplinary feeding program, which included 
behavior-analytic interventions. Sharp et  al. 
(2011) showed improved mealtime performance 
in 13 autistic children using a behavioral treat-
ment package (i.e., escape extinction, reinforce-
ment, and stimulus fading procedures).

Given that feeding consists of a chain of indi-
vidual responses (e.g., acceptance, lateralization, 
chewing, swallowing), it is not surprising that 
most interventions include multiple treatment 
components to target specific topographies of 

appropriate or maladaptive feeding behaviors or 
assist in specific skill development. In this sec-
tion, we provide a brief discussion of empirically 
supported treatment components to address spe-
cific topographies of appropriate and inappropri-
ate feeding behaviors.

 Increasing Acceptance 
and Decreasing Inappropriate 
Mealtime Behavior

Researchers have shown that escape is the most 
common environmental variable maintaining 
inappropriate mealtime behavior (Bachmeyer 
et al., 2009; Piazza et al., 2003b). Thus, it is not 
surprising that escape extinction procedures are 
commonly used in the treatment of feeding disor-
ders (e.g., Ahearn 2002; Bachmeyer et al., 2009; 
Najdoswki et al., 2003; Piazza et al., 2003b; Reed 
et al., 2004). Nonremoval of the spoon involves 
keeping the utensil at the child’s lips until the 
child actively accepts the bite or drink or until the 
feeder has an opportunity to safely deposit it 
(Hoch et al., 1994). The feeder follows the child’s 
head if they turn away and blocks the child’s 
attempts to push away the food, utensil, or feed-
er’s hand or arm. The child learns that inappropri-
ate mealtime behavior no longer results in escape 
from presentation of bites or drinks. Physical 
guidance involves guiding the mouth open by 
applying light pressure to the mandibular joint if 
the child does not actively accept the bite (Ahearn 
et al., 1996). The effectiveness of escape extinc-
tion has been well-documented, and it is the most 
widely reported procedure within the pediatric 
feeding disorder literature (Volkert & Piazza, 
2012). However, escape extinction procedures 
should only be implemented with careful consid-
eration for the child’s safety and by well-trained 
individuals.

Other forms of function-based extinction pro-
cedures are often necessary, such as attention 
extinction and tangible extinction. For example, 
Bachmeyer et  al. (2009) examined extinction 
procedures individually and in combination with 
four children whose inappropriate mealtime 
behavior was maintained by both escape and 
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attention. Results showed that inappropriate 
mealtime behavior did not decrease to clinically 
acceptable rates until escape extinction and atten-
tion extinction were implemented 
simultaneously.

Escape extinction is often implemented in 
combination with reinforcement procedures 
(e.g., Allison et  al., 2012; Berth et  al., 2019; 
Freeman & Piazza, 1998; Piazza et  al., 2003b; 
Reed et al., 2004). Differential reinforcement of 
alternative behavior (DRA) involves providing 
reinforcement in the form of praise, attention, 
playing, and access to preferred toys and/or edi-
ble items contingent on appropriate mealtime 
behavior (i.e., acceptance, mouth clean). 
Noncontingent reinforcement (NCR) involves 
the feeder providing attention, plays, and pro-
vides access to a preferred toy and/or edible item 
on a continuous or time-based schedule. Some 
researchers have found that all escape extinction 
may be necessary to decrease inappropriate meal-
time behavior and increase acceptance; the addi-
tion of positive reinforcement results in beneficial 
effects, such as the absence of an extinction burst 
and/or overall decreased inappropriate mealtime 
behavior or negative vocalization for some chil-
dren (e.g., Berth et al., 2019; Piazza et al., 2003b; 
Reed et  al., 2004). For example, Piazza et  al. 
(2003b) showed that acceptance did not increase 
following the implementation of DRA alone and 
only increased to clinically acceptable levels 
after escape extinction was implemented, regard-
less of the presence or absence of DRA. However, 
the addition of DRA to escape extinction had 
beneficial effects for some children (e.g., no 
extinction bursts, decreased inappropriate meal-
time behavior and negative vocalizations). 
Similarly, Reed et al. (2004) showed that accep-
tance increased only when escape extinction was 
implemented, regardless of whether NCR was 
included, but NCR had beneficial effects for 
some children.

Some researchers have shown that reinforce-
ment procedures alone can increase acceptance 
and decrease inappropriate mealtime behavior 
for some children (e.g., Berth et al., 2019; Brown 
et al., 2002; Levin & Carr, 2001; Riordan et al., 
1984; Wilder et  al., 2005). Considerations for 

increasing the effectiveness of reinforcement 
procedures include deprivation, quality, immedi-
acy, and consistency of the reinforcer. For exam-
ple, Levin and Carr (2001) examined the effects 
of food satiation on continent access to preferred 
foods to increase consumption of nonpreferred 
foods with four autistic children. Consumption 
was highest with the positive reinforcement con-
tingency and when access to the preferred was 
limited before meals. Cooper et al. (1999) showed 
that higher consumption was associated with 
greater reinforcement quality (i.e., number of 
reinforcers) in the absence of escape extinction 
with a child with poor growth.

 Antecedent-Based Procedures

There is a growing body of literature demonstrat-
ing the effectiveness of antecedent-based proce-
dures that provide alternatives to or mitigate the 
side effects of escape extinction procedures or 
that enhance the effectiveness of reinforcement 
or escape extinction procedures. Antecedent- 
based procedures involve modifying variables 
that alter the aversive properties of the mealtime 
and/or food or drink presentations and the effi-
cacy of the reinforcers that maintain problem 
behavior (Michael, 1993). Procedures with the 
most empirical support include demand fading, 
simultaneous presentation, stimulus fading, and a 
high-probability instructional sequence.

Demand fading involves gradually increasing 
the requirement for reinforcement and has 
included fading across the size or number of bites 
(e.g., Sharp & Jaquess, 2009; Riordan et  al., 
1980). For example, Riordan et  al. (1980) 
increased the number of bites required for rein-
forcement for two children exhibiting persis-
tently low and highly selective food intake, one 
with developmental disabilities. Results showed 
that consumption rate increased, food expulsion 
decreased, gram intake increased, and weight 
gain occurred all in the absence of escape 
extinction.

Simultaneous presentation involves present-
ing a more preferred food with a less preferred 
food (e.g., Ahearn, 2003; Kern & Marder, 1996; 
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Piazza et al., 2002). Piazza et al. (2002)  compared 
simultaneous presentation of preferred and non-
preferred foods to sequential presentation (con-
tingent access to preferred foods) to treat the food 
selectivity of three children. Results showed that 
simultaneous presentation was more effective 
than sequential presentation for all three children, 
and simultaneous presentation was effective in 
the absence of escape extinction for two children. 
Consumption increased only in the simultaneous 
presentation condition and not in the sequential 
presentation condition when escape extinction 
was added for the third child. Ahearn (2003) 
added condiments to increase the acceptance of 
three previously rejected food items in the 
absence of reinforcement and escape extinction 
for an autistic child. After acceptance of target 
foods increases with simultaneous presentation, 
stimulus fading is often used to gradually 
decrease the amount of preferred food and 
increase the amount of target food (Patel et al., 
2001).

Stimulus fading involves gradually changing 
the ration or concentration of preferred and non-
preferred food or drinks, food texture or viscos-
ity, or feeding apparatus (e.g., Bachmeyer et al. 
2013; Groff et  al., 2011; Johnson & Babbitt, 
1993; Luiselli et al., 2005; Mueller et al., 2004; 
Tiger & Hanley, 2006). For example, Luiselli 
et al. (2005) successfully used stimulus fading in 
the absence of escape extinction to increase milk 
consumption in an autistic child by gradually fad-
ing whole milk (a nonpreferred drink) into 
Pediasure (a preferred drink). Mueller et  al. 
(2004) blended nonpreferred foods into preferred 
foods in various ratios (e.g., 20% nonpre-
ferred/80% preferred) to increase consumption of 
nonpreferred foods with two children. Bachmeyer 
et al. (2013) gradually altered the concentration 
of a liquid (i.e., a consistently consumed stimu-
lus) by adding baby food to the liquid to increase 
baby food consumption in two children, one with 
developmental delays. Groff et  al. (2011) 
increased liquid consumption from a cup in a 
child who consumed solids and liquids from a 
spoon by using spoon-to-cup fading.

A high-probability (high-p) instructional 
sequence involves delivering a series of instruc-

tions that a child is likely to comply with (high-
 p), such as accepting an empty spoon or highly 
preferred food followed by an instruction that a 
child is unlikely to comply with (low-p), such as 
accepting or swallowing a nonpreferred bite or 
drink (e.g., Dawson et al., 2003; Ewry & Fryling, 
2016; Patel et  al., 2006, 2007; Penrod et  al., 
2012). The high-p sequence may be effective 
without escape extinction for some children. For 
example, Patel et  al. (2007) used a high-p 
sequence (i.e., three presentations of an empty 
spoon) to increase compliance with a low-p 
response (i.e., consumption of a nonpreferred 
food) in the absence of escape extinction with an 
autistic child. Ewry and Frlying (2016) used a 
topographically similar high-p sequence (i.e., 
bites of food) to increase compliance with a low- 
p response (i.e., target foods) in the absence of 
escape extinction procedures with an autistic 
child.

 Expulsion

Expulsion occurs when a previously accepted 
bite or drink crosses the plane of the lips and exits 
the mouth. Expulsion may increase after inappro-
priate mealtime behavior and acceptance are 
treated and is often conceptualized as a shift in 
response topography when escape extinction 
contingencies are present. That is, the child learns 
to accept the bite but expels to escape or avoid the 
food or drink (e.g., spitting out the bite forcefully, 
wiping out of the mouth). In other cases, oral- 
motor skill deficits may result in difficulty han-
dling and manipulating the food or liquid and 
passive expulsion occurs (i.e., food or liquid runs 
or falls out of mouth; Patel et al., 2005). Persistent 
expulsion can lead to decreased intake and 
increased mealtime durations (Wilkins et  al., 
2011).

The most common treatment for expulsion is 
re-presentation, which occurs when the feeder 
scoops up the expelled food or liquid or gets a 
new bite or drink of the same food with a spoon 
or NUK brush and places it back into the child’s 
mouth (Coe et al., 1997; Sevin et al., 2002; Shalev 
et al., 2018; Sharp et al., 2012). Re-presentation 
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can be conceptualized as an escape extinction 
procedure by minimizing escape or avoidance 
from the food, and it is often used in combination 
with other escape extinction procedures, such as 
nonremoval of the spoon (e.g., Coe et al., 1997; 
Girolami et al., 2007; Patel et al., 2002a, b; Sevin 
et al., 2002). Girolami et al. (2007) compared re- 
distribution procedures with a spoon and NUK 
brush with one child. Results indicated that fewer 
expulsions occurred when a NUK brush was used 
to re-present purees compared to a spoon and 
when the initial and re-presented bites were pre-
sented on a NUK brush.

Another common treatment for expulsion is a 
chin prompt (Dempsey et al., 2011; Shalev et al., 
2018; Wilkins et al., 2011). A chin prompt occurs 
when the feeder places their forefinger under the 
child’s chin during presentation, places their 
thumb under the child’s lower lip after the food or 
liquid enters the mouth, and applies gentle 
upward pressure on the child’s chin with the fore-
finger and the child’s lower lip with the thumb 
(Wilkins et al., 2011). Chin prompts are hypoth-
esized to be effective in the treatment of expul-
sion because they facilitate mouth closure, which 
may reduce the effort of swallowing and increase 
the effort for expulsion and may help to address 
oral-motor deficits by associating the upward 
movement of the jaw with mouth closure and 
swallowing (Ibañez et  al., 2021; Wilkins et  al., 
2011).

When re-presentation alone was ineffective at 
decreasing expulsion in four children with feed-
ing difficulties, Wilkins et al. (2011) added a chin 
prompt and observed a decrease in expulsion 
across solids and liquids for all children, one of 
which was diagnosed with a developmental 
delay. Ibañez et  al. (2021) compared re- 
presentation and a modified chin prompt (i.e., the 
feeder placed the pads of their index and middle 
fingers under the child’s chin and their thumb 
under the child’s bottom lip, deposited the drink 
only when the child’s jaw muscles were relaxed, 
and exerted gentle, upward pressure on the child’s 
chin during the deposit) to treat expulsion in 
three autistic children. Ibañez et  al. found that 
expulsion decreased to clinically meaningful lev-
els with either a modified chin prompt or re- 

presentation for one child, only with 
re-presentation for the second child, and with a 
modified chin prompt plus re-presentation for the 
third child. Shalev et  al. (2018) compared the 
effects of a modified chin prompt versus reclined 
seating on liquid expulsion of two children, one 
of which was autistic. Results indicated decreased 
levels of expulsion for both children when a mod-
ified chin prompt or reclined seating was added 
to nonremoval of the cup, re-presentation, and 
differential reinforcement for acceptance.

The role of food texture and consistency is 
important to consider in the treatment of expul-
sion given the prevalence of autistic children who 
exhibit food selectivity by texture and have trou-
ble progressing to higher textures (Ahearn et al., 
2001; Aponte & Romanczyk, 2016). Patel, Piazza 
et al. (2002a, b) found that altering the food type 
(i.e., removing meats) and food texture (i.e., 
decreasing to a smoother texture) resulted in less 
expulsion when re-presentation with a NUK 
brush was ineffective. Results of Patel, Piazza 
et al. are not surprising because autistic children 
may prefer naturally softer, smoother foods (e.g., 
yogurt, applesauce) and reject foods that require 
more chewing (greater effort) due to oral-motor 
dysfunction or delayed oral-motor skills (Aponte 
& Romanczyk, 2016; Rommel et al., 2003).

 Packing

Packing occurs when a child holds or pockets a 
prespecified amount of food or liquid in the 
mouth instead of swallowing and is another 
behavior that may emerge in the chain of eating 
as treatment progresses (Arvedson & Brodsky, 
2002; Sevin et al., 2002). Packing poses signifi-
cant health concerns including decreased calorie 
intake and risk of aspiration (Gulotta et al., 2005).

Common consequence-based treatments for 
packing include re-distribution, swallow facilita-
tion, and a chaser (Gulotta et  al., 2005; Levin 
et  al., 2014; Vaz et  al., 2012). Re-distribution 
involves gathering food from the mouth and re- 
presenting the bite on the tongue with a NUK 
brush or other feeding utensil, such as a small 
maroon spoon (e.g., Bloomfield et  al., 2021; 
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Gulotta et al., 2005; Milnes et al., 2019; Volkert 
et  al., 2011). Gulotta et  al. (2005) used re- 
distribution with a NUK brush to decrease pack-
ing and increase consumption in a child with 
developmental delays and a feeding disorder. 
Swallow facilitation involves applying light pres-
sure while depositing the bite on the tongue 
(Hoch et  al., 1995; Levin et  al., 2014; Volkert 
et al., 2011). Results of Volkert et al. (2011) indi-
cated that redistribution and swallow facilitation 
with a flipped spoon resulted in lower levels of 
packing for two children, one of which was autis-
tic. A chaser involves presenting a liquid or solid 
that is consistently swallowed (Vaz et al., 2012) 
after acceptance of a liquid or solid that is less 
likely to be swallowed. Vaz et al. (2012) decreased 
packing for three children, one who was autistic 
and one with developmental delays, using a liq-
uid or pureed fruit chaser after acceptance.

Antecedent procedures to treat packing 
include utensil or texture manipulations and 
simultaneous presentation (e.g., Buckley & 
Newchok, 2005; Dempsey et  al., 2011; Milnes 
et al., 2019; Patel et al., 2005; Rivas et al., 2011; 
Stubbs et al., 2017; Volkert et al., 2011; Whipple 
et  al., 2019). A flipped spoon procedure with 
purees involves the feeder inserting an upright 
spoon into the mouth, turning the spoon 180°, 
and dragging the bowl of the spoon on the child’s 
tongue to deposit the bolus on the middle of the 
tongue (Dempsey et al., 2011; Rivas et al., 2011). 
Other researchers have shown the effectiveness 
of manipulating food texture to reduce the 
response effort associated with swallowing as a 
method to reduce packing. For example, packing 
decreased for three children with developmental 
disabilities when Patel et  al. (2005) decreased 
texture from a higher textured foods (e.g., wet 
ground) to lower textured foods (e.g., baby food). 
Simultaneously presenting preferred and non- 
preferred foods may alter the establishing opera-
tions for chewing and swallowing nonpreferred 
foods and thus decrease packing (e.g., Buckley 
and Newchok, 2005; Whipple et  al., 2019). 
Buckley and Newchok (2005) decreased packing 
in an autistic child by simultaneously presenting 
a bite of ground cookie (a preferred food) on a 
spoon behind the target food.

Although packing may be conceptualized as 
part of the same response class as other problem 
behavior (e.g., inappropriate mealtime behavior 
or expulsion), it is possible that children with 
feeding difficulties pack food because they do not 
have the appropriate oral-motor skills to consume 
foods. Appropriate consumption of higher tex-
ture foods requires more refined skills (i.e., 
tongue lateralization, chewing, bolus formation) 
compared to lower textures. When introduction 
to solid foods is delayed due to enteral feedings 
or a child’s diets primarily consist of “meltable 
solids,” they miss opportunities to develop more 
advanced oral-motor skills (Peterson et al., 2018). 
Pre-treatment antecedent assessments can help 
identify textures that are compatible with the 
child’s current oral-motor skills to identify condi-
tions under which to initiate treatment or texture 
fading (e.g., Kadey et  al., 2013a; Sharp & 
Jaquess, 2009). However, treatment procedures 
to increase other oral-motor skills (e.g., biting off 
food, tongue lateralization) may also be 
necessary.

 Increasing Chewing

It is a common misconception that autistic chil-
dren exhibiting food selectivity do not have 
chewing difficulties when they consume table 
texture foods. However, delayed chewing skills 
frequently occur in autistic children (Collins 
et al., 2003). Foods that are common to the diets 
of autistic children exhibiting food selectivity 
(e.g., chips, crackers, cookies) are considered 
“meltable solids” or foods that soften with expo-
sure to saliva and break down easily by gumming 
or mashing them with minimal chewing. Even 
consumption of a hot dog involves less mature 
chewing skills and less response effort than safe 
an appropriate consumption of chicken or a ham-
burger. It is likely that skill deficits (e.g., limited 
chew strength) or increased response effort also 
play a role in the foods that autistic children con-
sistently consume.

To date, there are limited treatment studies to 
increase chewing skills (Butterfield & Person, 
1973; Eckman et al., 2008; Kadey et al., 2013b; 

19 Behavioral Assessment and Treatment of Feeding Problems in Autistic Children



380

Taylor, 2020; Volkert et al., 2013, 2014). Only a 
few studies included autistic children (e.g., 
Kadey et  al., 2013b; Taylor, 2020). The most 
common procedure to increase chewing is least- 
to- most prompting, which involves verbal, ges-
tural, and physical prompts (Volkert et al., 2013, 
2014). A verbal prompt includes verbal instruc-
tions to chew a certain number of times. A ges-
tural prompt involves the feeder modeling 
appropriate chewing. A physical prompt involves 
manually guiding chews. Volkert et  al. (2014) 
used least-to-most prompting with small bites of 
food placed loosely in the mouth, strips of food 
held on the child’s molars, and bites of food 
placed in a chew tube held on the child’s molars 
with three children with no to little experience 
consuming table texture food. Results indicated 
an increase in chews per bite and mastication 
(i.e., the food is broken down enough to safely 
swallow) and a decrease in premature swallow-
ing for all children. Kadey, Roane, and colleagues 
(2013b) presented a choice between a small rein-
forcer for gradually increasing chews or a large 
reinforcer for the target number of chews and 
swallowing to increase chewing of target foods in 
an autistic child. When the choice alone was inef-
fective, they added physical guidance (i.e., the 
therapist gently placed one, open-palmed hand 
on the child’s head, the index finger of the other 
hand under the child’s chin, and the thumb of the 
other hand under the child’s lower lip while 
applying gentle downward and upward pressure). 
Although chewing increased to the target number 
of chews, swallowing did not occur. Therefore, a 
swallow-prompt (i.e., quickly moving the NUK 
brush across the middle section of the tongue 
without pressure) was gradually introduced 
across each target food to increase swallowing.

 Increasing Self-Feeding

Children with feeding problems may not feed 
themselves because they lack the skills to, are not 
motivated to, or both (Peterson et  al., 2017; 
Volkert et  al., 2016). When children have the 
skills to feed themselves but lack the motivation, 
intervention often includes reinforcement-based 

procedures and manipulating response effort 
(Peterson et al., 2015, 2017; Rivas et al., 2014; 
Vaz et al., 2011). For example, Rivas et al. (2014) 
manipulated bite number with two typically 
developing children and bite number and food 
type with one child diagnosed with a pervasive 
developmental disorder not otherwise specified 
to increase self -feeding. During bite number 
manipulation, the caregiver fed the child more 
bites if the child did not self-feed independently, 
and during the food type manipulation, if the 
child did not self-feed the bite, the caregiver fed 
more bites of a lesser preferred food.

Backward chaining is an effective method to 
teach children to feed themselves when they lack 
the skills (Hagopian et al., 1996). For example, 
Hagopian et al. (1996) used backward chaining 
to shape cup drinking with an autistic child. The 
target response of water consumption was broken 
into three main components, and reinforcement 
was provided for compliance at each step.

 Alternative Approaches to Treatment

The effects of poor nutrition, such as impaired 
cognitive development and hyperactivity are 
often seen in autistic children who exhibit food 
selectivity (Bellise, 2004). Given the role that 
nutrition plays on brain function and cognitive 
development during preschool years, such as 
working memory, attention, and inhibitory con-
trol, early intervention is critical to help improve 
symptoms of feeding difficulties (Nyaradi et al., 
2013; Peterson et al., 2019; Rosales et al., 2009).

Despite the effectiveness of behavior-analytic 
treatments to treat feeding problems, interven-
tions with limited empirical support are often the 
first-line treatments for feeding difficulties 
(Peterson et al., 2017; Sharp et al., 2010; Volkert 
& Piazza, 2012). Pediatricians and other provid-
ers may advise caregivers to “wait and see” if 
feeding difficulties resolve without treatment, 
suggesting that children will “grow out of” their 
difficulties. To the contrary, Schreck and col-
leagues (2006) interviewed families of children 
with feeding difficulties up to 12 years of age and 
found that the autistic children did not outgrow 
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their feeding problems. Additionally, the “wait 
and see” method may be dangerous and place 
children at risk for additional health concerns 
including but not limited to malnutrition, dehy-
dration, constipation, and obesity-related condi-
tions later in life. Peterson et al. (2019) conducted 
a randomized-control trial of an applied behavior 
analytic intervention or a wait-list control with 
six autistic children who exhibited food selectiv-
ity. Results indicated that the behavior analytic 
intervention was effective at increasing consump-
tion of target foods for all children, and consump-
tion increased for children in the wait-list control 
group only after the behavior analytic interven-
tion was implemented.

Researchers have also compared the effects of 
behavior-analytic interventions to nonbehavior- 
analytic treatment approaches, such as nutritional 
counseling and sensory-based therapies (Addison 
et al., 2012; Benoit et al., 2000; Peterson et al., 
2016). For example, Addison et al. (2012) com-
pared the effects of a behavior-analytic interven-
tion (i.e., noncontingent reinforcement and 
escape extinction) to a sensory integration inter-
vention (e.g., therapeutic brushing, joint com-
pression) that was designed by speech and 
language pathologists and occupational thera-
pists with two children with feeding difficulties, 
one with a history of developmental delays. 
Acceptance and consumption increased, and 
inappropriate mealtime behavior decreased dur-
ing the behavior-analytic intervention but not the 
sensory integration intervention. Similarly, 
Peterson et  al. (2016) conducted a randomized 
control trial of a behavior analytic intervention 
(i.e., noncontingent reinforcement and escape 
extinction) versus a modified-sequential oral sen-
sory approach (M-SOS) to treat the food selectiv-
ity of six autistic children. Modified-SOS (termed 
“modified” because changes to the SOS proce-
dure were made to scientifically evaluate the pro-
cedures) consisted of introducing food (an 
“anxiety-provoking” stimulus) using a hierarchy 
of gradually more involvement with the food and 
removing the food to return to a lower step in the 
hierarchy if the child’s stress was too high. 
Results showed that the behavior analytic inter-
vention was effective at increasing consumption 

of target foods for all children, and consumption 
increased for children in the M-SOS intervention 
group only after the behavior analytic interven-
tion was implemented.

 Ethical Considerations

Given the high prevalence of feeding difficulties 
in autistic children, it is common for practicing 
behavior analysts to encounter children who 
exhibit feeding difficulties that warrant interven-
tion. However, The Ethics Code for Behavior 
Analysts (Behavior Analyst Certification Board 
[BACB], 2022) requires that behavior analysts 
act in the best interest of clients, taking appropri-
ate steps to support client’s rights, maximize ben-
efits, and do no harm (Section 3.01). To this end, 
there are several factors to consider ensuring the 
behavior analyst is providing ethical treatment 
within this specialized area.

For example, Section 2.12 indicates that 
behavior analysts should ensure medical needs 
are assessed and addressed if there is any reason-
able likelihood that a behavior is influenced by 
medical or biological variables, and Sections 
2.10 and 3.06 indicate that behavior analysts 
should collaborate and consult with colleagues 
from other professions in the best interest of the 
client (BACB, 2022). Medical issues and oral- 
motor delays or abnormalities are common fac-
tors that contribute to the development and 
maintenance of feeding difficulties, including 
food selectivity. These biological factors can 
serve as establishing operations for the reinforc-
ers maintaining refusal and influence the effec-
tiveness of behavioral interventions (Rommel 
et al., 2003). More importantly, using behavioral 
interventions with untreated medical conditions 
or unidentified oral-motor concerns could worsen 
the child’s medical status and/or feeding difficul-
ties. Given the often-complex etiology of feeding 
difficulties, an interdisciplinary approach to 
treating difficulties is necessary (Piazza, 2008; 
Silverman, 2010; Volkert & Piazza, 2012).

The Ethics Code for Behavior Analysts 
(BACB, 2022) also states that the behavior ana-
lyst should provide services that are conceptually 
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consistent with behavioral principles, based on 
scientific evidence, and designed to maximize 
desired outcomes and protect clients and research 
participants from harm (Section 2.01). Behavior 
analysts should first conduct assessments that are 
conceptually consistent with behavioral princi-
ples and based on scientific evidence with a focus 
on maximizing benefits and minimizing risk of 
harm to the client (Section 2.13), and then, only 
implement restrictive or punishment-based pro-
cedures after demonstrating that desired results 
have not been obtained using less intrusive means 
(Section 2.15; BACB, 2022). These ethical con-
siderations are nuanced when treating feeding 
difficulties, and unsafe or ineffective services can 
have serious consequences, such as creating 
behavioral resistance to future treatment, exacer-
bating unidentified or untreated medical condi-
tions, malnutrition, weight loss, dehydration, 
allergic reactions, choking, aspiration, and even 
death.

The goal when treating feeding difficulties is 
to safely progress the child from their current 
feeding status to age-typical eating behaviors that 
meet their nutritional status in a systematic man-
ner. To this end, it is important to first assess the 
individual responses within the chain of eating 
(e.g., bolus formation, tongue lateralization, and 
chewing) to (a) determine if the responses are 
developmentally appropriate or require addi-
tional intervention and (b) inform treatment 
selection that both accommodates for skill deficit 
and safely supports appropriate development of 
eating. It is also important to systematically inte-
grate interventions to safely and effectively prog-
ress through the complex chain of responses that 
comprise eating to achieve the goal of age-typical 
eating. Although behavioral interventions have 
the most empirical support to treat feeding diffi-
culties, the empirical support differs from that of 
teaching other skills (e.g., verbal behavior) or 
decreasing other problem behaviors (e.g., self- 
injury). We cannot necessarily generalize the 
findings of studies to address other behavior; 
thus, it is important that interventions are devel-
oped based on the scientific evidence to treat 
feeding difficulties. It is also important to con-
sider (a) the potential side effects of common 
procedures used to treat feeding difficulties and 

(b) how to manage those factors to provide safe, 
socially acceptable, and effective treatment. For 
example, pairing a preferred food/liquid with a 
nonpreferred one (simultaneously or consecu-
tively) or changing the presentation format of the 
preferred food/liquid may result in the client 
refusing it. This may be of particular concern if 
that food comprises a large portion of the client’s 
calories or nutrition or the refusal generalizes to 
other preferred foods. As another example, ante-
cedent manipulations that may enhance the effec-
tiveness of other procedures and preclude the 
need for more intrusive procedures are nuanced 
in the context of treating feeding difficulties (e.g., 
food texture, bolus size, demand within the chain 
of eating), and a client’s oral motor structure and 
skills may impact how the manipulations influ-
ence motivation and whether the manipulations 
are safe for the client. The selected behavioral 
treatment must also be implemented safely, effec-
tively, and efficiently to maximize benefits and 
prevent harm. When implementing escape extinc-
tion procedures, additional safety concerns need 
to be considered, such as choking and aspiration. 
Further, ineffective implementation of escape 
extinction procedures can lead to behavior being 
more resistant to change.

Another expectation is that behavior analysts 
practice, supervise or train others, and conduct 
research only within the boundaries of their com-
petence (BACB, 2022). This is defined as com-
mensurate with their education, training, and 
supervised experience (Bailey & Burch, 2016). 
As such, behavior analysts engage in profes-
sional activities in new areas (e.g., populations or 
procedures) only after they seek the appropriate 
training and become demonstrably competent, or 
they collaborate with other professionals who 
have the required competence (Section 1.05; 
Section 6.06). As noted by Bailey and Burch 
(2016), “practitioners will have to determine 
whether they are indeed competent in certain 
subspecialties of applied behavior analysis, such 
as feeding problems and self-injurious behavior. 
Attending a workshop or seminar on one of these 
specialties is not sufficient to describe oneself as 
competent in a subspecialty area” (p. 58).

Basic knowledge of gastrointestinal condi-
tions, nutrition, and oral-motor development is 
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necessary to (a) understand medical, nutritional, 
and oral-motor concerns that may be contributing 
to feeding difficulties, (b) develop safe and effec-
tive therapy goals and behavioral interventions, 
and (c) assist in monitoring the influence of these 
concerns on treatment progress. Additionally, 
specialized skills in selecting, implementing, and 
evaluating empirically supported behavior- 
analytic interventions to treat feeding difficulties 
are necessary to maximize benefits and prevent 
harm. Knowledge of disordered feeding patterns 
and specialized skills in assessing and treating 
skill and/or motivational deficits within the chain 
of eating in a systematic and integrated progres-
sion is necessary to achieve age-typical eating 
safely, effectively, and efficiently. Thus, compe-
tence to treat feeding problems should be devel-
oped by receiving (a) adequate didactic training 
on factors that may contribute to the development 
and maintenance of feeding difficulties as well as 
the extant behavior analytic literature; (b) exten-
sive hands-on training conducting behavioral 
assessment, and developing, implementing, and 
evaluating behavioral interventions with multiple 
individuals exhibiting a range of feeding difficul-
ties, supervised by a behavior analyst competent 
in assessing and treating feeding problems; and 
(c) experience using an interdisciplinary approach 
to treating feeding difficulties.

Practicing outside of one’s competency in the 
specialized area of feeding problems can have 
serious and detrimental outcomes, from exacer-
bating the feeding difficulties to, in the severest 
situation, a medical emergency or death. When a 
behavior analyst does not have sufficient training 
to effectively assess and treat feeding difficulties 
without the risk of doing harm, the behavior ana-
lyst must either seek consultation or supervision 
from or refer the client to a behavior analyst who 
is competent in this specialized area (Section 
2.10; Section 3.03; Section 3.13).

 Summary

Feeding problems are common among autistic 
children. Although food selectivity is the most 
common problem among autistic children, they 
may also exhibit inadequate intake (fewer calo-

ries than needed to grow), refusal of all foods or 
liquids, liquid dependence, delayed self-feeding 
skills, or a combination of these problems 
(Bandini et  al., 2010). Behavior-analytic inter-
ventions have the most empirical support to treat 
feeding problems exhibited by autistic children 
(Ledford & Gast, 2006; Laud et al., 2009). It is 
not uncommon for medical factors and skill defi-
cits to contribute to and exacerbate these prob-
lems. Thus, feeding problems should not be 
considered just another behavioral problem 
exhibited by autistic children and should be 
treated within an interdisciplinary approach. 
Given the high prevalence of feeding problems 
among autistic children, behavior analysts will 
likely encounter clients with feeding problems in 
their career. It is imperative that behavior ana-
lysts develop competency or receive ongoing 
supervision or consultation if they treat feeding 
problems due to the complexity and heterogene-
ity of feeding problems and the potential risks of 
ineffective or unsafe treatment.

Although the extant literature includes assess-
ment and intervention methodologies that have 
allowed for the effective treatment of feeding 
problems, more research is needed to further 
examine the effectiveness of these procedures to 
treat a wide range of feeding problems exhibited 
by autistic children. We also need more compre-
hensive assessments that (a) efficiently evaluate 
the interactive effects between antecedent vari-
ables and common consequences maintaining 
problem behavior during mealtimes, including 
expulsions and packing, (b) identify skill versus 
motivational deficits, and (c) effectively prescribe 
the most effective, efficient, and specific treat-
ments. As the prevalence of feeding problems is 
high amongst autistic children, it is imperative 
that practitioners are provided with tools to help 
them develop and evaluate their competency to 
treat feeding problems. Future research should 
focus on increasing opportunities for  practitioners 
to utilize research-supported treatment manuals 
and to participate in training programs to ensure 
they are providing effective and safe treatments. 
Lastly, ethical decision-making models would 
provide practitioners with a guide on how to 
decide when it is appropriate to treat, seek con-
sultation, or refer.
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 Introduction

The clinical syndromes that we now refer to as 
autism spectrum disorder (ASD) and attention 
deficit/hyperactivity disorder (ADHD) have 
existed independent of each other for 250+ years. 
Rather surprisingly, it is only in the past several 
decades that the potential coexistence of ASD 
and ADHD in the same individual has been a 
consideration. As “Jack” in the clinical vignette 
above depicts, it is now relatively common for 
children with ASD to be diagnosed with comor-
bid ADHD.

“Jack”
Jack is a 9-year-old fourth grader who was 
diagnosed with high functioning autism 
spectrum disorder (ASD) at the age of 
3 years by a developmental pediatrician. In 
addition to the core ASD symptoms, Jack’s 
mother reports that Jack is often easily dis-
tracted by extraneous stimuli, avoids doing 
homework, and is impatient. She reported 
that these behaviors occur at home, school, 
and during soccer practice and are nega-
tively impacting his academic and social 
functioning, above and beyond what Jack’s 
mother considers to be the impact of Jack’s 
ASD.

In his spare time, Jack enjoys watching 
YouTube. Jack is interested in social inter-
actions yet often fails to engage in socially 
appropriate interactions with his peers. For 
example, Jack’s mother reports that Jack 
has difficulties sustaining friendships and 

can be “too bossy.” Jack’s teacher describes 
Jack as “socially immature” and that he 
often engages in attention seeking behav-
iors. Academically, Jack’s teacher describes 
Jack as bright and capable yet reported that 
Jack is academically below grade level in 
both reading and written expression. Jack 
is reported to be doing quite well in sci-
ence, a subject in which Jack has great 
interest.

Jack has difficulties falling asleep and is 
described as a “restless” sleeper. His 
mother reported that Jack is also a “picky” 
eater and has great difficulties tolerating 
certain tactile sensations (e.g., Jack refused 
to wear socks unless the elastic band has 
been cut out of the socks). At home, Jack is 
easily frustrated and argues with his par-
ents often. He has difficulty following rou-
tines and needs frequent reminders to 
complete his activities of daily living. At 
school, Jack is more cooperative yet gets 
reprimanded more frequently during 
unstructured times of his day (e.g., lunch, 
gym). Jack’s teacher described him as for-
getful and disorganized.

Jack’s mother reported that although she 
initially perceived the above symptoms and 
concerns to be related to his ASD diagno-
sis, over the past several years she has 
become increasingly curious about the pos-
sibility that Jack may have comorbid atten-
tion deficit / hyperactivity disorder 
(ADHD). At the school’s insistence, Jack’s 
mother is now considering having him 
evaluated and possibly treated for ADHD. 
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This chapter will provide the reader back-
ground information regarding ADHD, ASD and 
the comorbid state (ADHD+ASD) with a particu-
lar focus on differential diagnoses and treat-
ments. It is assumed that the reader of an ABA 
textbook will have more familiarity with ASD 
than ADHD. Thus, coverage of these topics will 
be more detailed and descriptive about ADHD 
and ASD+ADHD.

 ADHD

 Diagnostic Criteria

ADHD is a neurodevelopmental disorder charac-
terized by elevated and impairing symptoms of 
inattention and/or hyperactivity  and impulsivity 

(American Psychiatric Association [APA], 2013). 
To meet Diagnostic and Statistical Manual for 
Mental Disorders, 5th edition (DSM-5) ADHD 
criteria, a child must have six or more inattentive 
symptoms and/or six or more hyperactive- 
impulsive symptoms that occur at least “often” 
for more than 6 months in two or more settings 
(e.g., school, home). Inattentive symptoms 
include disorganization, not being able to stay on 
task, not listening, and losing items. Hyperactive- 
impulsive symptoms include always being “on 
the go,” fidgeting and squirming, having diffi-
culty remaining seated, and being  impatient. 
Three distinct DSM-5 ADHD presentations (for-
merly called subtypes) exist: predominantly inat-
tentive, predominantly hyperactive-impulsive, 
and combined.

Additional DSM-5 diagnostic criteria stipulate 
that several ADHD symptoms had to have onset 
before the age of 12 years and that another condi-
tion cannot better explain the ADHD symptoms 
and impairments (APA, 2013). It is this final 
DSM-5 criterion (Criterion E) that will be of par-
ticular interest to readers of this chapter. Prior to 
the publication of the DSM-5 in 2013, an ADHD 
diagnosis could not be assigned in individuals 
with ASD. Prior to the DSM-5, it was believed 
that an ASD diagnosis would explain the inatten-
tive and/or hyperactive-impulsive symptoms bet-
ter than ADHD (APA, 2013; Faraone et al., 2015; 
Joshi et al., 2017).

 Prevalence/Etiology

ADHD prevalence rates have been increasing 
steadily over the past 40  years with prevalence 
rates reported to be as high as 11% for youth aged 
4–17 years old (Visser et al., 2014). Potential rea-
sons for this increase include increased aware-
ness as well as several public policy changes in 
the United States over the last 40 years: federal 
special education law was changed to include 
ADHD as a qualifying condition in a category 
called, “Other Health Impaired,” Medicaid was 
reauthorized and included ADHD as a condition 
which was reimbursable for provider evaluation 
and treatment, and Supplemental Security 

Jack’s father does not share her opinion and 
is less enthusiastic about having Jack eval-
uated and possibly treated for ADHD, stat-
ing, “I was just like Jack as a boy and I 
turned out fine.”

After several months of continued dis-
cussions and conversations with Jack’s 
pediatrician, Jack was referred to a devel-
opmental pediatrician for an ADHD evalu-
ation. Following the comprehensive 
evaluation, Jack was diagnosed with 
ADHD-Combined presentation and pre-
scribed an extended-release stimulant med-
ication. Jack’s parents were also referred to 
a local psychologist for behavioral parent 
training. After 6 months of this combined 
treatment approach, Jack’s teacher believes 
that Jack is less forgetful and functioning 
closer to grade level in reading and written 
expression. Jack’s parents report that Jack 
is less argumentative at home and easier to 
engage in tasks (e.g., homework) that he 
previously avoided. Despite these improve-
ments in academic and family functioning, 
Jack’s parents and teacher reported that 
Jack’s strained social interactions continue 
to be an area of ongoing concern.
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Income (SSI) law was amended to include ADHD 
as a qualifying condition (Hinshaw, 2018). 
ADHD prevalence rates typically increase with 
age up until about age of 9 years and then begin 
to decline (Mohammadi et al., 2021).

ADHD prevalence is elevated among certain 
subsets of the population, namely males, children 
who are “young for grade” (born shortly after 
their local school cut-off birthdate), urban resi-
dents, and individuals with mothers who were 
previously hospitalized for psychiatric reasons 
(Mohammadi et al., 2021). ADHD is diagnosed 
2–4 times more often in males than females. 
ADHD can present differently in females and as 
a result may be underdiagnosed in females. For 
example, females are more likely to present with 
inattentive symptoms and less overt disruptive 
behaviors than males, who more often present 
with higher hyperactivity-impulsivity levels 
(Franke et al., 2018).

ADHD is a highly heritable condition with 
heritability coefficients between 0.70 and 0.80 
(Larsson et  al., 2014). Maternal smoking and 
alcohol use during pregnancy, premature birth, 
low birth weight, and exposure to environmental 
toxins are environmental risk factors for ADHD 
(Scassellati et  al., 2012). The combination of 
environmental and biological risk factors sur-
passes a certain ADHD threshold, leading to the 
development of impairing ADHD symptoms 
(Faraone et al., 2015).

 Longitudinal Trajectories

As a neurodevelopmental disorder, ADHD is 
most commonly diagnosed in childhood. 
Diagnostic considerations (discussed below) 
must therefore be anchored in a developmental 
perspective which appreciates that inattentive 
and/or hyperactive/impulsive symptoms are com-
mon in typically developing children. Thus, to 
represent pathology, the ADHD symptoms must 
be a significant deviation from the levels of inat-
tentive or hyperactive/impulsive symptoms that 
are typical of that age group. Impairing 
hyperactive- impulsive symptoms are most likely 
to rise to clinical attention first (during early to 
middle childhood), while impairing inattentive 

symptoms generally rise to clinical attention 
somewhat later (middle childhood to early ado-
lescence). Similarly, hyperactive-impulsive 
symptoms generally remit earlier (in adolescence 
or young adulthood), while the inattentive symp-
toms persist across the lifespan (Franke et  al., 
2018). ADHD persists into adulthood often, with 
about two-thirds of children with ADHD continu-
ing to experience elevated ADHD symptoms and 
impairments in adulthood (Faraone et al., 2006).

An ADHD diagnosis is associated with 
increased public health expenditures and reduced 
quality of life (Mohammadi et al., 2021). Similar 
to “Jack” in the vignette above, 25–40% of indi-
viduals with ADHD experience significant read-
ing and writing difficulties (Franke et al., 2018). 
As a result, ADHD is associated with lower rates 
of attaining high-school diplomas or post- 
secondary degrees (Franke et  al., 2018). 
Individuals with ADHD are at an increased risk 
for violent offending and incarceration in adoles-
cence and adulthood (Franke et  al., 2018). 
Individuals with ADHD also experience higher 
rates of unemployment and job turnover in adult-
hood (Franke et al., 2018). ADHD is also associ-
ated with higher mortality rates, mainly 
accidental, such as reckless driving or suicidal 
behavior (Franke et  al., 2018) leading to a 
decreased life expectancy.

Children with ADHD frequently experience 
low levels of reciprocal friendship (Mikami et al., 
2017). ADHD is associated with social impair-
ments that continue into adulthood, such as 
higher rates of separation/divorce (Franke et al., 
2018). Although emotion dysregulation is not an 
ADHD symptom, many youth with ADHD expe-
rience emotion dysregulation which can nega-
tively impact social functioning beyond what is 
expected from core ADHD symptoms alone 
(Paulus et al., 2021).

 Theoretical Model

Multiple theoretical models of ADHD have been 
developed to explain ADHD including theories 
related to dopamine dysregulation, altered rein-
forcement mechanisms, deficient response inhi-
bition, and inefficient information processing. 
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The triple-pathway model (Sonuga-Barke et al., 
2010) was developed as a way to reconcile these 
multiple extant theories and explain the consider-
able heterogeneity present in ADHD. The triple- 
pathway model considers ADHD to be the result 
of dysfunction in one, two, or three distinct bio-
logically mediated pathways: the delay averse 
pathway (individuals with ADHD exhibit an 
aversion to waiting for rewards), the inhibitory 
control pathway (individuals with ADHD have 
difficulty suppressing behaviors or responses), 
and the temporal processing pathway (individu-
als with ADHD over-estimate time intervals). 
According to the Triple Pathway Theory, each of 
these three domains represents a unique neuro-
psychological deficit and etiological pathway to 
ADHD and helps to explain the substantial het-
erogeneity inherent to the disorder (Sonuga- 
Barke et al., 2010).

Environmental compounding and compensa-
tory processes also contribute to the considerable 
heterogeneity that exists in ADHD (Sonuga- 
Barke et al., 2010). Environmental compounding 
refers to how constraints related to ADHD (e.g., 
inattentive symptoms) restrict opportunities for 
learning and skill development that, in turn, 
intensify existing cognitive and motivational 
problems. For example, a child with ADHD who 
has limited motivation for reading due to the sus-
tained attention demands is likely to fall further 
behind their peers educationally due to limited 
opportunities for practice. On the other hand, 
compensatory processes refer to how ADHD- 
related constraints may stimulate gaining differ-
ent skills and coping strategies that permit 
improved functioning. For example, an adoles-
cent with ADHD who is disorganized may 
develop their own idiosyncratic organizational 
system which aids in improved functioning.

 Comorbidities

Individuals with ADHD are at a high risk for hav-
ing comorbid disorders, with 33–87% of children 
with ADHD having a comorbid disorder 
(Mohammadi et al., 2021). Anxiety, mood, learn-
ing, and disruptive behavior disorders (e.g., 

oppositional defiant disorder) are all common in 
children with ADHD (Austerman, 2015; 
Mohammadi et al., 2021). In adulthood, individ-
uals with ADHD are at higher risk for developing 
a substance use disorder (Austerman, 2015). 
While less prevalent due to the lower base rate in 
the population, ASD is diagnosed in 13% of 
youth with ADHD (Zablotsky et al., 2017).

Given the high rates of comorbidities present 
in individuals with ADHD and the increased 
functional impairments associated with comor-
bid diagnoses, it is important to consider the 
potential impact of other diagnoses during ADHD 
assessment and treatment planning.

 ASD

 Diagnostic Criteria

ASD is a neurodevelopmental disorder character-
ized by social difficulties and restricted, repeti-
tive, and stereotyped patterns of interests, 
behaviors, and activities (APA, 2013). ASD 
symptoms must cause impairment and cannot be 
better explained by intellectual disability or 
global developmental delay (APA, 2013). Unlike 
the social difficulties that may occur in individu-
als with ADHD, social difficulties are central to 
an ASD diagnosis and are generally more severe 
in individuals with ASD. For example, although 
children with ADHD may experience perfor-
mance deficits in social interactions, children 
with ADHD have intact social knowledge. On the 
other hand, children with ASD are more likely to 
possess social knowledge deficits (Antshel & 
Russo, 2019).

Inattention, hyperactivity, and impulsivity are 
not characteristic phenotypic features of ASD. 
Nonetheless, impairing levels of inattention, 
hyperactivity, and/or impulsivity exist in 40–70% 
of youth with ASD (Joshi et al., 2014; Kaat et al., 
2013; Salazar et  al., 2015). These considerable 
rates of inattention, hyperactivity, and/or impul-
sivity in youth with ASD complicate ADHD 
diagnoses in the ASD population (Grzadzinski 
et al., 2016), a point which will be discussed in 
greater detail below.
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 Prevalence/Etiology

Similar to ADHD, ASD is increasing in preva-
lence with current estimates around 1% (Young 
et al., 2020b). Also similar to ADHD, ASD preva-
lence rates are higher among males than females; 
ASD is four times more common among males 
than females. Females with ASD may present 
differently than males with ASD and often pres-
ent with milder restrictive and repetitive behav-
iors (Young et al., 2020b).

Similar to ADHD, ASD is highly heritable 
with 60–90% of the phenotype being accounted 
for by genetics. Also similar to ADHD, environ-
mental exposures (e.g., herbicides, heavy metals) 
and prenatal alcohol/drug use increase the risk of 
an ASD diagnosis (Pugsley et al., 2021).

 Longitudinal Trajectories

ASD symptoms typically onset before the age of 
3 years as developmental delays and impairments 
in language and social skills (Young et  al., 
2020b). Similar to ADHD, ASD is associated 
with diverse functional impairments across the 
lifespan including impairments in educational, 
social, emotional, and occupational domains 
(Young et  al., 2020b). Although these same 
domains are impaired in ADHD populations, 
there are important between-group qualitative 
and quantitative differences in the nature of these 
impairments, a topic described in greater detail 
below. For example, children with ASD tantrum 
and can negatively impact family functioning 
secondary to difficulties managing change. This 
same behavior (tantrum) and the associated nega-
tive impact upon the family in children with 
ADHD may be secondary to delay aversion/
impatience (APA, 2013).

 Comorbidities

Also similar to ADHD, comorbidity is common 
in ASD. The most common comorbid condition 
in individuals with ASD is ADHD (Antshel & 

Russo, 2019). Intellectual disabilities also occur 
more frequently among individuals with ASD 
than in the general population, at prevalence lev-
els comparable to the rates of ADHD in ASD 
(Young et al., 2020b). Social anxiety disorder and 
oppositional defiant disorder are also common 
among individuals with ASD (Young et  al., 
2020b).

 Comorbidity of ASD and ADHD

Comorbidity rates of ADHD in children with 
ASD range from 40% to 70% (Joshi et al., 2014, 
2017; Kaat et  al., 2013; Salazar et  al., 2015), 
making ADHD the most common comorbidity 
with ASD. Similarly, ASD commonly occurs in 
ADHD, with approximately 1 in 8 children with 
ADHD having a comorbid ASD diagnosis (Kaat 
et al., 2013). In many cases where individuals do 
not meet threshold to be diagnosed with comor-
bid ASD+ADHD, there are often elevated symp-
toms of ADHD in children with ASD and vice 
versa (Grzadzinski et  al., 2011). Thus, the high 
prevalence of ASD+ADHD and associated func-
tional impairments warrant attention to the 
comorbid condition.

 Theories of Comorbidity

Clearly, ASD and ADHD frequently co-occur, 
but why is there this high prevalence of comor-
bidity? ASD and ADHD are both neurodevelop-
ment disorders that are highly heritable 
(Pettersson et al., 2019; Polderman et al., 2015), 
onset in childhood, and persist into adulthood 
(Hartman et al., 2016). Despite these similarities 
in heritability, onset, and course, the precise 
causal links between ASD and ADHD are cur-
rently unknown.

One of the most promising areas to explain the 
high rates of ASD+ADHD comorbidity is genet-
ics. There are elevated rates of ADHD diagnoses 
in individuals with a family history of ASD 
(Ghirardi et al., 2018; Magallon-Neri et al., 2018; 
Septier et  al., 2019) and vice versa (Jokiranta- 
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Olkoniemi et al., 2019). In twins, when only one 
twin is diagnosed with ASD, there is an increased 
likelihood that the other, unaffected twin will 
have elevated ADHD symptoms (Ghirardi et al., 
2018). Siblings of individuals with ASD are four 
times more likely to be diagnosed with ADHD 
compared to matched controls (Jokiranta- 
Olkoniemi et  al., 2016). Furthermore, genomic 
analysis studies have identified overlapping sin-
gle nucleotide polymorphisms (Jansen et  al., 
2020; Peyre et al., 2021) and copy number varia-
tions (Elia et al., 2010), among those with ADHD 
and ASD. Taken together, this evidence suggests 
that ASD and ADHD have shared genetic 
heritability.

Because of the high prevalence of comorbid-
ity and some shared symptomology and genetic 
overlap, arguments have been made that ASD 
and ADHD are variations in the same disorder. 
However, this claim is not supported by the exist-
ing literature. Rather than ASD and ADHD repre-
senting the same condition, there are currently 
three leading hypotheses with empirical support 
to understand comorbid ASD and ADHD 
(Antshel & Russo, 2019). These hypotheses are 
as follows: (1) ASD and ADHD are separate and 

distinct conditions and ASD+ADHD is a third 
separate condition (“the splitter hypothesis”); (2) 
comorbid ASD+ADHD is a subtype of ASD 
(“the subgroup hypothesis”); and (3) develop-
ment of one condition increases risk for the other 
(the “potentiation hypothesis”). Although the 
exact mechanism driving the high prevalence of 
comorbid ASD+ADHD is not well understood, 
there is clear evidence to suggest that ASD and 
ADHD are similar, yet distinct disorders.

 ASD+ADHD Presentation

As noted earlier in this chapter, the hallmark fea-
tures of ADHD differ from those of ASD, yet 
there is some overlap in symptomology and asso-
ciated features between the conditions. The 
comorbid ASD+ADHD presentation appears to 
be overall additive in nature, such that symptoms 
of both conditions compound in the comorbid 
presentation resulting in a more severe presenta-
tion accompanied by increased functional impair-
ments. Please see Fig. 20.1 for a detailed overview 
of the phenotypic presentations of ADHD, ASD 
and ASD+ADHD.

Fig. 20.1 ADHD and ASD
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 Mental Health and Executive 
Functioning
Internalizing symptoms (e.g., anxiety, depres-
sion) are common in both ASD and ADHD, and 
consistent with the additive profile, internalizing 
symptoms occur with greater frequency and 
severity in comorbid ASD+ADHD. Parents of 
children with ASD+ADHD report overall lower 
psychosocial functioning in their children rela-
tive to parents of children with ASD or ADHD 
alone or of typically developing (TD) children 
(Leader et al., 2021). Compared to children with 
ASD or ADHD alone, children with ASD + 
ADHD exhibit greater anxiety (Avni et al., 2018; 
Colombi & Ghaziuddin, 2017; Lecavalier et al., 
2019) and more severe depressive symptoms 
(Jang et  al., 2013). Moreover, in the comorbid 
condition internalizing symptom severity is asso-
ciated with ASD severity, and externalizing 
symptom severity is associated with ADHD 
severity (Dellapiazza et al., 2021). This suggests 
that, in addition to the greater severity of internal-
izing symptoms in the comorbid condition, 
ADHD severity and ASD severity uniquely con-
tribute to dimensions of the comorbid condition.

The executive function profile of ADHD 
shares some overlap with that of ASD (Karalunas 
et al., 2018), yet more pervasive and severe exec-
utive dysfunction is associated with ADHD com-
pared to ASD (Bloemen et al., 2018). Similar to 
internalizing symptoms, there appears to be an 
additive nature to comorbid ASD+ADHD execu-
tive dysfunction (Antshel & Russo, 2019; Lukito 
et al., 2017), such that greater executive dysfunc-
tion is seen in ASD+ADHD compared to either 
disorder alone. Individuals with ASD+ADHD 
have notable impairments in cognitive flexibility, 
planning, and response inhibition (Antshel & 
Russo, 2019). Compared to youth with ADHD or 
ASD, those with ASD+ADHD demonstrate 
greater deficits on multiple response inhibition 
tasks and are particularly impaired in adjusting to 
task demands, filtering out incongruent informa-
tion, and exhibit slower response time (Cremone- 
Caira et  al., 2021). Similarly, greater working 
memory impairments are exhibited in youth with 
comorbid ASD+ADHD compared to ASD alone 
(Colombi & Ghaziuddin, 2017).

Taken as a whole, these findings indicate that 
comorbid ASD+ADHD has a mental health and 
executive function profile that reflects the profile 
of both ASD and ADHD. Consistent with the 
additive nature of the comorbid condition, inter-
nalizing symptoms and executive dysfunction are 
more frequent and severe in ASD+ADHD than 
either condition alone.

 Behavioral
Similar to the additive nature of psychological 
impairment in comorbid ASD+ADHD, greater 
behavioral impairments are seen in ASD+ADHD. 
For example, stereotypy—common in ASD—is 
correlated strongly with hyperactive/impulsive 
symptoms (Ghirardi et  al., 2019), and the pres-
ence of ADHD exacerbates the occurrence of ste-
reotypic behavior in ASD (Leader et al., 2021). 
Likewise, externalizing behaviors (e.g., tantrums, 
physical aggression)—common in both ASD and 
ADHD—occur with greater frequency in the 
comorbid condition (Konst et al., 2013). Tantrum 
behavior, in particular, is more frequent and 
severe in ASD+ADHD relative to ASD or ADHD 
alone (Goldin et  al., 2013; Konst et  al., 2013). 
ADHD severity is associated with other challeng-
ing behaviors that are often present in ASD, such 
as feeding and sleep disturbances (Leader et al., 
2021).

In addition to an increase in externalizing 
problems, youth with ASD+ADHD demonstrate 
less positive adaptive behaviors and lower func-
tional independence levels than youth with either 
disorder alone (Ashwood et al., 2015). For their 
age, youth with ASD+ADHD have lower social-
ization, communication, and daily living skills 
(Rao & Landa, 2014; Scandurra et  al., 2019; 
Yerys et al., 2019). This lack of adaptive social-
ization and communication skills may play a role 
in the heightened social impairments seen in 
youth with ASD+ADHD.

 Social
Impairments in social functioning are a key area 
of overlap between ASD and ADHD, though 
there are differences in the nature of social 
impairment in the independent conditions. 
Although social deficits are not a diagnostic fea-
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ture of ADHD and children with ADHD have 
intact social knowledge (Aduen et  al., 2018), 
impaired social interactions are common in 
ADHD. The social impairments in ADHD are 
mainly due to deficits in social performance 
(Aduen et al., 2018) and the presence of impul-
sive behaviors, such as interrupting and intruding 
on conversations (Gardner & Gerdes, 2015).

Conversely, social impairment is a hallmark of 
ASD, and children with ASD lack social knowl-
edge (Pedreno et al., 2017). Social difficulties in 
ASD appear to be more attributable to absence of 
positive, prosocial behaviors (e.g., social 
approach, eye contact) rather than the presence of 
negative or impulsive behaviors seen in ADHD 
(Locke et al., 2016). Compared to TD youth and 
youth with ASD, youth with ADHD exhibit inter-
mediate impairments in social cognition (e.g., 
social cue recognition; Baribeau et  al., 2015). 
However, hyperactivity symptoms in both groups 
negatively impact social perception (Baribeau 
et al., 2015), indicating that youth with comorbid 
ASD+ADHD may demonstrate especially 
impacted social perception difficulties. One 
implication of the difference in social knowledge 
between ASD and ADHD is children with ASD 
typically demonstrate greater improvements in 
clinic-based social skills training (Gates et  al., 
2017)—a point that will be further discussed 
below in the treatment section of this chapter.

Children with ASD and children with ADHD 
both experience difficulties in establishing and 
maintaining reciprocal peer relationships (de 
Boer & Pijl, 2016). Youth with ADHD are typi-
cally rated lower than TD peers on measures of 
peer regard (Ros & Graziano, 2018). Similarly, 
TD peers hold peers with ASD in lower regard 
are less willing to engage with peers with ASD 
(Sasson et al., 2017).

There is evidence to suggest greater social 
impairments in comorbid ASD+ADHD than in 
either of the single disorders. Compared to youth 
with a single ASD or ADHD diagnosis, those 
with ASD+ADHD exhibit greater difficulties in 
social relationships with siblings and peers 
(Dellapiazza et al., 2021) and maintaining inter-
personal relationships (Leader et  al., 2021; 
Scandurra et al., 2019). Youth with ASD+ADHD 

demonstrate less social awareness and social 
communication skills than those with ADHD 
only and are at least as impaired in social 
 awareness and social communication that those 
with ASD only (Factor et al., 2017; Harkins et al., 
2021; Rao & Landa, 2014). One study using an 
all-male sample found that boys with 
ASD+ADHD had less prosocial behaviors than 
boys with ASD (Yamawaki et al., 2020). Taken 
together, these findings suggest that the presence 
of ADHD-related social performance deficits 
appears to compound ASD-related social knowl-
edge deficits. This results in more severe social 
impairments in the comorbid ASD+ADHD 
condition.

 Assessment/Differential Diagnosis

 ADHD Assessment

Assessment strategies for ADHD vary widely 
among providers, but current gold standard 
ADHD diagnostic processes include the follow-
ing: (1) use of standardized ADHD rating scales 
and impairment measures completed by parents 
and teachers, (2) behavioral observations, and (3) 
semi-structured interviews with parents and chil-
dren separately (Pelham et al., 2005). No neuro-
logical, genetic or neuropsychological tests have 
sufficient positive and negative predictive power 
to accurately classify ADHD with sufficient suc-
cess to recommend them for clinical diagnosis 
(Pliszka, 2007). However, cognitive/neuropsy-
chological assessment can be helpful to specify 
the phenotype, decipher some differential diag-
noses, guide families, and provide valuable infor-
mation for interventions (Molitor & Langberg, 
2017).

Standardized rating scales often used in 
ADHD evaluation include narrow-band ADHD 
rating scales such as the Vanderbilt ADHD 
Diagnostic Rating Scale (VADRS) and ADHD 
Rating Scale, fifth edition (ADHD-RS-5) and 
broad band rating scales such as the Conners’ 
Comprehensive (CBRS) and the Behavioral 
Assessment System for Children, third edition 
(BASC-3). Each of these scales has separate par-
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ent, teacher, and child report versions. As with 
any psychiatric diagnosis, rating scales should 
not be used in isolation to make a diagnosis. 
Specific to ADHD, use of these scales only pro-
vides 20% of the necessary information (DSM-5 
Criterion A) required to make an ADHD 
diagnosis.

In addition to standardized rating scales, 
ADHD evaluations also entail use of a semi- 
structured interview such as the Kiddie Schedule 
for Affective Disorders and Schizophrenia for 
School Age Children Present and Lifetime 
Version, fifth edition (K-SADS-PL-5). The 
KSADS-PL-5 can be used to screen for 52 disor-
ders (including ASD) and generates reliable and 
valid ADHD diagnoses (Jarbin et  al., 2017). 
Family history is also useful to collect in the 
interview process as ADHD (and ASD) is highly 
heritable and commonly occur in in first- and 
second-degree relatives.

 ASD Assessment

Commonly used ASD diagnostic measures 
include the Autism-Diagnostic Interview, 
Revised (ADI-R; Lord et  al., 1994) and the 
Autism Diagnostic Observation Schedule, 2nd 
edition (ADOS-2; Lord & Rutter, 2012). Both 
of these measures have good sensitivity and spec-
ificity toward an ASD diagnosis. The ADI-R is a 
standardized, semi-structured interview con-
ducted with caregivers that assesses reciprocal 
social interaction, restricted and repetitive, ste-
reotyped behaviors, and communication and lan-
guage skills. The ADOS-2 is a play-based 
interactive assessment that measures communi-
cation, play/imagination, social interaction, and 
restricted/repetitive behaviors.

Rating scales can also be used in ASD diag-
nostic processes; some of the most frequently 
used scales include the Social Communication 
Questionnaire (SCQ), the Social Responsiveness 
Scale (SRS-2), and the Social and Communication 
Disorders Checklist (SCDC). These rating scales 
are not considered gold standard diagnostic tools 
and none of these tools should be used in isola-
tion to make a diagnosis.

 Discriminant Validity

Due to the high overlap between ADHD and 
ASD symptoms and the significant rate of comor-
bidity between the two conditions, it is important 
that clinicians use diagnostic processes designed 
to maximize discriminant validity. Fortunately, 
existing measures for ASD and ADHD assess-
ments have solid discriminant validity potential. 
For example, the ADI-R and ADOS-2 both do an 
adequate job of differentiating between ADHD 
and ASD (Antshel & Russo, 2019). The 
K-SADS-PL can be also used to make a differen-
tial diagnosis between ADHD and ASD (Young 
et al., 2020b).

The Social Communication Questionnaire 
(SCQ) has been used to differentiate between 
individuals with ADHD, ASD, and comorbid 
ASD+ADHD (Antshel & Russo, 2019). 
Typically, individuals with ASD will report 
higher SCQ total and domain scores than indi-
viduals with ADHD, with a cut score of 13 dif-
ferentiating between the two disorders (Antshel 
& Russo, 2019). Other rating scales suitable for 
use in differentiating between ASD and ADHD 
include the Strengths and Difficulties 
Questionnaire (SDQ) and the Development and 
Well-Being Assessment (DAWBA; Young et al., 
2020b). The SDQ evaluates emotional, hyperac-
tive, inattentive, conduct, antisocial, and dys-
functional peer relationship symptoms. The 
DAWBA is a package of questionnaires that can 
be utilized to generate various psychiatric disor-
ders. Therefore, administering any of the above 
rating scales as part of the diagnostic evaluation 
could aid in making a differential diagnosis.

While not a standard component of ADHD or 
ASD diagnostic evaluations, assessing executive 
functioning can aid in differentiating the two 
conditions. Although individuals with ADHD 
and ASD both experience executive functioning 
deficits, individuals with ADHD more often 
experience difficulties with inhibition (withhold-
ing a prepotent response) and planning/problem 
solving (Antshel & Russo, 2019). Individuals 
with ASD, on the other hand, experience the most 
difficulties with cognitive flexibility, defined as 
the ability to hold and quickly switch between 
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various perspectives (Antshel & Russo, 2019). 
Overall, executive functioning is more impaired 
in individuals with ADHD and these impairments 
are less likely to improve in age compared to 
those with ASD (Antshel & Russo, 2019). 
Therefore, measures that examine executive 
functioning may assist in making a differential 
diagnosis between ADHD and ASD but should 
never be used in isolation to arrive at a 
diagnosis.

In sum, ADHD and ASD display similar 
symptoms and are often comorbid. Thus, making 
a differential diagnosis requires the use of diag-
nostic tools with adequate discriminant validity. 
Collecting a thorough developmental and family 
history, using standardized broad- and narrow- 
band rating scales and semi-structured inter-
views, and assessing executive functioning can 
be helpful in differentiating between ADHD, 
ASD, and comorbid ASD+ADHD.

 ADHD and ASD+ADHD Treatment

As outlined above, comorbid ASD+ADHD is 
associated with a differing, and potentially more 
severe, profile of symptoms and impairments 
than both ADHD or ASD in isolation. Thus, treat-
ments for comorbid ASD+ADHD often need to 
address symptoms related to both disorders, 
including attentional difficulties, executive dys-
function, social impairment, and challenging 
behaviors.

This section will serve to review the most 
effective treatments for ADHD and when data 
have been published, a focus on the efficacy of 
those ADHD treatments in the comorbid 
ASD+ADHD condition.

 Medication

Although no medications are US Food and Drug 
Administration (FDA)-approved for treating the 
core symptoms of ASD, the FDA has approved 
the use of stimulants, atomoxetine, and alpha-2 
agonist (e.g., guanfacine) medications for man-
aging ADHD symptoms (Caye et  al., 2019). 

Stimulant medications, including methylpheni-
date and amphetamine compounds, have been 
considered the first-line pharmacological treat-
ment for children and adolescents with ADHD 
for more than 60 years. Stimulant medication is 
the most common mode of ADHD treatment 
throughout the lifespan with approximately 70% 
of individuals with ADHD reporting reductions 
in core symptoms in response to stimulants 
(Gadoth, 2013).

Accordingly, 86% of youth with ASD+ADHD 
have been treated with psychotropic prescription 
medication for managing ADHD symptoms 
(Kilincaslan et al., 2016). The two most common 
target symptoms for psychotropic medication in 
ASD+ADHD are aggression and hyperactivity/
impulsivity (Yamamuro et al., 2017).

Psychotropic medications prescribed for 
ADHD management in youth with ASD+ADHD 
are efficacious in reducing core ADHD symp-
toms but have no effect on core ASD symptoms. 
Youth with ASD+ADHD demonstrate reductions 
in hyperactivity/impulsivity symptoms when 
treated with methylphenidate (Kim et al., 2017; 
Reichow et  al., 2013; Sturman et  al., 2017). At 
the same time, stimulants are not as efficacious in 
treating ASD+ADHD as treating ADHD alone 
(Faraone & Buitelaar, 2010). Importantly, meth-
ylphenidate is associated with higher rates of side 
effects, such as social withdrawal, depression, 
and irritability, when used in comorbid 
ASD+ADHD (Reichow et  al., 2013). 
Methylphenidate is considered to be the frontline 
treatment for managing ADHD symptoms in 
ASD+ADHD, though atomoxetine (Politte et al., 
2018) and guanfacine (Kilincaslan et  al., 2016) 
also demonstrate efficacy in treating ADHD 
symptoms in ASD+ADHD.

 Behavioral Parent Training

Behavioral parent training (BPT) programs are 
typically multiweek programs that teach parents 
skills to manage disruptive child behaviors, often 
through direct instruction in core ABA principles. 
BPT for ASD alone will be discussed at length in 
Chap. 23. Thus, this section only seeks to provide 
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an overview of the efficacy of BPT for ADHD, 
along with BPT considerations specific to comor-
bid ASD+ADHD.

Many efficacious BPT programs exist for par-
ents of children with ADHD. These programs 
typically provide psychoeducation and teach 
strategies for managing disruptive child behavior. 
The two most commonly used BPT programs for 
children with ADHD are the Incredible Years and 
the Triple P—Positive Parenting Program 
(Austerman, 2015). The Incredible Years focuses 
on creating opportunities for active parent 
involvement through reinforcement of positive 
behaviors, setting clear boundaries, and teaching 
skills. Triple P is an early intervention program 
that promotes positive child–parent relationships 
to reduce behavioral issues.

Externalizing behaviors (e.g., tantrums, yell-
ing, aggression, and noncompliance)  are com-
mon target behaviors of concern to parents 
(Weber et  al., 2019). BPTs for ADHD, such as 
Incredible Years and Triple P, are efficacious in 
reducing these externalizing behaviors, as well as 
increasing parenting self-efficacy and reducing 
parenting stress (Ciesielski et  al., 2020; Gerdes 
et  al., 2012; Loren et  al., 2015). Importantly 
though, BPTs for ADHD do not demonstrate effi-
cacy in reducing core ADHD symptoms (van den 
Hoofdakker et  al., 2007) but rather target the 
associated externalizing symptoms that often 
accompany ADHD symptoms.

BPTs have been developed for ADHD and 
ASD in isolation and have demonstrated efficacy 
in ASD alone (Postorino et al., 2017) and ADHD 
alone (Ciesielski et al., 2020; Gerdes et al., 2012; 
Loren et  al., 2015). However, there is limited 
research available about the efficacy of these 
diagnosis-specific programs in comorbid 
ASD+ADHD. One of the very few studies that 
considered this topic reported that the presence 
of ADHD moderated the effects of an ASD- 
specific parent training in children with ASD; the 
ASD-specific BPT was less efficacious for chil-
dren with elevated ADHD symptoms (Lecavalier 
et al., 2017). Given that this is presently the only 
study to investigate BPT in ASD+ADHD, future 
research should continue to explore possible 
modifications or enhancements that may be made 

to existing BPTs to improve treatment efficacy in 
the comorbid condition.

 Social Skills

Even though medication is the most widely used 
treatment for ADHD symptoms in the context of 
ASD, a combination of medication and psycho-
social interventions is recommended for manag-
ing ADHD in the context of ASD (Mahajan et al., 
2012). As described in Chap. 11, social skills are 
a primary deficit in ASD, and clinic- and school- 
based social skills training is efficacious in ASD 
alone (Gates et al., 2017). However, clinic- and 
school-based social skills training lack an evi-
dence base suggesting efficacy in both youth with 
ADHD alone (Mikami et al., 2017) and comorbid 
ASD+ADHD (Antshel et  al., 2011; Deckers 
et al., 2016). Based on this evidence, clinic- and 
school-based social skills training would not be 
recommended for ASD+ADHD. As noted above, 
the social difficulties in individuals with ADHD 
are more related to performance deficits, not 
knowledge deficits. Thus, social interventions for 
ADHD (and likely comorbid ASD+ADHD) need 
to be “point of performance” interventions that 
target the child in their natural environment.

 Applied Behavior Analysis

While not always termed, ABA, behavior therapy 
is a common nonpharmacological treatment for 
youth with ADHD. Applications based upon the 
principles of ABA are effective in youth with 
ADHD (Daley et al., 2014). As is true for ABA in 
ASD, functional behavior analysis is a key 
assessment tool to identify target behaviors and 
relevant environmental factors (e.g., antecedents 
and consequences that respectively precipitate 
and maintain the target behavior) in order to cre-
ate a behavior management plan for youth with 
ADHD (Pfiffner & Haack, 2014). For youth with 
ADHD, target behaviors to reduce are typically 
those that contribute to everyday functional 
impairment, and target behaviors to increase are 
adaptive, functional behaviors. Target behaviors 
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to be reduced in treatment sometimes directly 
map onto core ADHD symptoms, especially in 
the hyperactivity/impulsivity domain (Pelham 
et al., 2005).

Once target behaviors are identified, ADHD- 
specific considerations for contingency manage-
ment could be incorporated into behavior plans. 
Youth with ADHD demonstrate differences in 
motivational learning (Smith & Langberg, 2018), 
heightened delay discounting (e.g., preference 
for smaller, immediate rewards; Patros et  al., 
2016) and delay aversion (e.g., disinclination 
toward waiting;  Patros et  al., 2016), each of 
which can affect extinction of disruptive behav-
iors and learning of new, adaptive behaviors. 
Given the preference for immediacy of rewards 
and aversion to delayed reward, youth with 
ADHD demonstrate poorer performance and 
slower learning of behaviors under partial rein-
forcement schedules and have greater difficulties 
applying learned knowledge to new situations 
(e.g., generalization) without explicit reinforce-
ment (Luman et al., 2021; Sali et al., 2018). As 
such, it is recommended to use immediate and 
continuous reinforcement when teaching new 
behaviors and to be particularly slow and careful 
when gradually fading reinforcement (van der 
Oord & Tripp, 2020).

The use of response-specific reinforcement 
may be effective in fostering situation-specific 
stimulus–response associations in youth with 
ADHD (van der Oord & Tripp, 2020). Moreover, 
youth with ADHD have impaired reward- 
predicting cues (Luman et al., 2021; Sali et al., 
2018), leading to impaired acquisition of condi-
tioned reinforcers and poorer stimulus control. 
Related to differences in reward learning, youth 
with ADHD are less responsive and more frus-
trated by negative punishment (e.g., response 
costs) for off-task or disruptive behavior com-
pared to TD youth (Luman et al., 2009). Sparing 
and careful implementation of response costs in 
youth with ADHD is thus advised.

Recommendations to maximize stimulus con-
trol and salience of reinforcement for adaptive 
behaviors in youth with ADHD include the fol-

lowing: (1) explicitly and clearly explain the 
behavior-consequence relationship when 
 establishing and administering reinforcement; 
(2) increase salience of discriminative stimuli, 
especially if delay is involved; (3) limit incidental 
or unintentional reinforcement and distraction; 
and (4) provide prompts and reminders for adap-
tive behavior when fading reinforcement after 
behavior acquisition (van der Oord & Tripp, 
2020). Nonetheless, it is important to note that 
despite the intuitive appeal and high face validity 
of these modifications, to date, no research has 
considered how best to adapt ABA for youth with 
ASD+ADHD. Thus, these recommendations rep-
resent plausible ideas to consider rather than 
evidence- based considerations.

 Other Treatment Considerations

Treatment recommendations for ADHD, ASD, 
and ASD+ADHD vary according to age, and the 
developmental level and specific concerns of the 
child should be considered when choosing inter-
ventions. Interventions for school-aged children 
may focus on developing academic, adaptive, 
and social skills in the child and contingency 
management training for parents and teachers 
(Antshel & Russo, 2019). In-school interven-
tions, such as those provided under the umbrella 
of an Individualized Education Program (IEP), 
are commonly recommended and beneficial to 
school-aged children with ADHD and ASD 
(Austerman, 2015). Interventions for adolescents 
and adults with ADHD may utilize cognitive- 
behavioral therapy (CBT; Antshel & Russo, 
2019) to reduce core ADHD symptoms and emo-
tional symptoms and increase functional out-
comes. In adulthood, there may be a larger focus 
on interventions that develop vocational and 
adaptive living skills for individuals with ADHD, 
ASD, and ASD+ADHD (Antshel & Russo, 
2019). Thus, to be maximally effective, individ-
ual treatment plans should consider the individu-
al’s developmental level and functional 
expectations.

20 ADHD, Distractibility, and ABA



404

 Future Directions

As delineated above, there is a rapidly growing 
body of research describing youth with comorbid 
ASD+ADHD. Nonetheless, there is appreciable 
heterogeneity in the comorbid condition that 
warrants further research on the presentation of, 
and effective treatments for, ASD+ADHD. Here, 
we highlight several potential directions in which 
the research and field may consider as a way of 
improving our understanding of the diagnostic 
complexities and treatment challenges present in 
comorbid ASD+ADHD.

 Integrated Primary Care

Integrated primary care refers to the collabora-
tion between primary care providers (PCPs) and 
mental health specialists on identification and 
treatment of mental health concerns. Integrated 
primary care is a favorable option to many PCPs 
as it is expected to enhance identification and 
monitoring of mental health symptoms and 
streamline referral pathways to specialty mental 
health care services (Petts & Gaynor, 2021; 
Stadnick et al., 2020).

The integrated care model may serve as a way 
to improve the delivery of evidence-based diag-
nostic practices and interventions for youth with 
comorbid ASD+ADHD. Pediatricians are often 
tasked with diagnosing and treating neurodevel-
opmental disorders, yet many PCPs express dif-
ficulties in diagnosing and treating 
neurodevelopmental disorders due to a lack of 
education on these disorders and difficulties in 
finding an appropriate mental health care pro-
vider to refer (Mazurek et al., 2020). While not 
investigated in ASD+ADHD, integrated primary 
care reduces waitlist time for ASD evaluations 
(Hine et  al., 2020) and may enhance treatment 
outcomes in youth with ADHD (Shahidullah 
et al., 2018).

Importantly, there are significant potential dif-
ficulties in appropriately diagnosing and treating 
ASD+ADHD in the primary care setting, such as 
time constraints, less expertise and knowledge of 
the comorbid condition, and lack of thorough 

psychological assessment and streamlined pro-
cess for referring patients to behavioral or psy-
chotherapy services (French et al., 2019; Morris 
et  al., 2019). Future studies could continue to 
establish the efficacy of different integrated pri-
mary care models in diagnosing and treating all 
neurodevelopmental disorders, but especially 
comorbid ASD+ADHD. Trials of integrated care 
models could assess both access to mental health 
services and treatment outcomes (i.e., global 
improvement and symptoms outcomes) to evalu-
ate the efficacy of integrated primary care inter-
ventions. A focus on continued education and 
collaboration with mental health professionals in 
integrated care models may serve to increase the 
knowledge of neurodevelopmental disorders—
especially comorbid ASD+ADHD—for PCPs.

 School-Based Interventions

School-based interventions for ADHD and ASD 
have demonstrated promising results. Because 
youth spend the majority of their waking day in 
school, school-based interventions may serve to 
seamlessly deliver behavioral interventions in the 
natural environment, as opposed to in a clinic. 
For youth with ADHD, a 12-week school-based 
psychosocial intervention demonstrated a reduc-
tion in disruptive classroom behavior and 
improvements in academic and organizational 
skills (Pfiffner et  al., 2016, 2018). Briefly, the 
intervention consisted of child individual and 
group sessions during the school day and parent 
training sessions intended to help parents manage 
child behavior, improve homework completion, 
and increase child independence at home. The in- 
school child sessions included modules of inde-
pendence, social functioning, and homework and 
academic skills and utilized a reward-based con-
tingency management program to reinforce new 
skills and manage child behavior (Pfiffner et al., 
2016, 2018). Similarly, an 8-week school-based 
intervention using mindfulness techniques 
yielded improvements in response inhibition and 
attention for youth with ASD (Juliano et  al., 
2020). These initial findings indicate that 
although presently unexplored empirically, 
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school-based interventions may be efficacious 
treatment methods to treat youth with 
ASD+ADHD. These school-based interventions 
are likely most effective when individualized and 
the intervention providers are skilled, experi-
enced, and adaptable to the needs of the child 
(Young et al., 2020b).

 Technology in Assessment/Treatment

Technological advances are omnipresent in soci-
ety and are widely being utilized in novel ways 
for mental health assessments and treatments. 
Recently, the COVID-19 Pandemic required new 
technological adaptations to be created and 
deployed quickly to allow for contactless assess-
ments and treatments. It is quite likely that some 
technological platforms developed during the 
pandemic will remain in use post-pandemic. 
Technological tools may help to reduce the 
impact of mental health stigma and are more 
accessible to people who may have difficulties 
attending in-person diagnostic evaluations and/or 
treatment due to scheduling difficulties, difficul-
ties with face-to-face social interactions, or lack 
of transportation. Due to the social difficulties 
faced by individuals with ASD and scheduling 
difficulties faced by individuals with ADHD, 
web-based assessments and interventions may be 
particularly useful for individuals with ADHD, 
ASD, and comorbid ASD+ADHD by reducing 
face-to-face interactions and time commitment 
involved in traveling to an in-person meeting 
(Sehlin et al., 2018).

Eye-tracking technology represents an assess-
ment consideration. In a study using, single-case 
comparison design, eye-tracking data differed 
between a child with ASD, a child with comorbid 
ASD+ADHD, and a neurotypical control child, 
while they viewed videos of social scenarios 
(Tsang & Chu, 2018). The child with comorbid 
ASD+ADHD had shorter durations of visual 
attention to social stimuli than the child with 
ASD and the neurotypical child. The child with 
ASD performed the fewest scans of social stim-
uli. Although the generalizability of this study is 
severely limited by the sample size, the findings 

indicate that eye-tracking assessment might be 
useful in differentiating between ASD, ADHD, 
and comorbid ASD+ADHD; however, more 
research with much larger and diverse samples is 
needed for support. Eye-tracking combined with 
a continuous performance test in ADHD assess-
ment has solid abilities to discriminate between 
those with ADHD and controls (Lev et al., 2020). 
Future research could consider the extent to 
which eye-tracking aids the diagnosis of ADHD 
in youth with ASD, a much more difficult differ-
ential diagnosis than ADHD versus control.

Eye-tracking is also being considered in treat-
ments for individuals with ASD and ADHD. For 
example, RECOGNeyes is a game that was 
developed with the aim of providing therapeutic 
benefits for children with ADHD (García-Baos 
et  al., 2019). This game functions so that the 
player uses their eyes as a controller with the aim 
of training visual attention in the players. After 
the intervention was completed, participants 
demonstrated improvements in fixation gaze con-
trol, impulsivity, and reaction time, while chil-
dren in the control condition that played the game 
with a mouse did not. This study provides some 
evidence that eye-tracking interventions can be 
useful for children with ADHD (García-Baos 
et al., 2019). Future research could consider the 
extent to which eye-tracking can also be utilized 
in ASD+ADHD interventions.

Web-based interventions have been found to 
be effective in reducing symptoms for individuals 
with neurodevelopmental disorders (Khan et al., 
2019). However, few studies have examined the 
effectiveness of web-based interventions and 
more research is needed to determine if these 
effects are generalizable among large, diverse 
samples (Khan et al., 2019). Web-based interven-
tions exist in various formats such as web-based 
CBT interventions, virtual environments with 
playable games, videoconferencing, and serious 
games (Khan et  al., 2019). Some web-based 
interventions are therapist-assisted, in which the 
client receives treatment directly from a therapist 
in real-time, and others involve little client- 
therapist interaction.

Although web-based interventions can be uti-
lized to make treatments more accessible, one 
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limitation of web-based interventions is the 
occurrence of technological difficulties. 
Technical difficulties can arise in web-based 
interventions due to connection issues, not cor-
rectly following directions, faulty equipment, etc. 
Overall, web-based interventions seem like a 
promising novel way to make interventions more 
widely available, but more research needs to be 
conducted to determine the effectiveness of these 
interventions.

Technology is quickly advancing and novel 
tools for assessments and interventions are being 
developed and tested. While these technological 
advances may provide benefits such as increased 
access for clients, the ability to participate from 
home, and the ability to uncover behaviors that 
cannot be detected reliably by humans, it is 
important to note that these technologies are new 
and more research needs to be conducted to get a 
better understanding of the strengths and limita-
tions of each. Additionally, technological issues 
will need to be addressed (e.g., access to some-
one who will be able to troubleshoot the problem, 
available resources for the person utilizing the 
tool to attempt to resolve the issue themselves). 
Finally, while technology increases accessibility 
for many individuals, technology may dispropor-
tionately impact lower-income individuals who 
may not have access to an internet connection or 
a laptop. All these benefits and drawbacks must 
be considered when considering whether techno-
logical assessments or interventions are 
appropriate.

 ADHD and ASD in Females

Females with ADHD and ASD have been histori-
cally underrepresented in research and clinical 
practice, and in recent years, there has been a 
growing focus on increasing our understanding 
of ADHD and ASD in females (Gould, 2017; 
Young et  al., 2020a). There is a greater preva-
lence of ADHD (Danielson et al., 2018) and ASD 
(Loomes et  al., 2017) in males compared to 
females, with sex ratios estimates varying 
between 2:1 to 4:1 for both disorders; however, 
as noted above, these sex ratios may be 

 overestimated given the evidence for under- 
recognition of these neurodevelopmental disor-
ders in females. Research suggests that this 
under- recognition of ADHD and ASD stems 
from pervasive stereotypes that the disorders are 
more common in males and a lack of understand-
ing the presentation of ADHD and ASD symp-
toms in females. Consequently, parents and 
teachers have greater difficulty identifying symp-
toms of these neurodevelopmental disorders in 
females (Groenewald et al., 2009; Whitlock et al., 
2020). Females with ADHD and ASD are more 
likely to be misdiagnosed or receive a delayed 
diagnosis of ADHD or ASD compared to males 
with the same symptoms (Aggarwal & Angus, 
2015; Mowlem et  al., 2019). These missed or 
delayed diagnoses may lead to undertreatment of 
ADHD and ASD in females and may be particu-
larly detrimental given the myriad of functional 
impairments for females in both disorders.

There are several commonalities of ADHD 
and ASD in females. Females with ADHD and 
ASD exhibit greater emotional dysregulation, 
internalizing symptoms (Mowlem et  al., 2019; 
Young et al., 2018) and comorbidities with inter-
nalizing and eating disorders (Rynkiewicz et al., 
2019; Soendergaard et  al., 2016) compared to 
males with the same disorder. For both ADHD 
and ASD, to be diagnosed with either disorder 
females require more severe levels of symptoms, 
suggesting that clinicians may have a higher 
threshold for diagnosing ADHD and ASD in 
females (Aggarwal & Angus, 2015; Mowlem 
et  al., 2019). Although adolescent females with 
ASD appear to “mask” social deficits by main-
taining close physical proximity with peers, they 
display difficulties in engaging in activities with 
peers (Dean et al., 2017). This nuanced presenta-
tion of social deficits in females with ASD may 
lead teachers and parents to miss the identifica-
tion and not seek out intervention for social dif-
ficulties in females, which may be particularly 
detrimental given the increased salience of 
friendships during adolescence. Similarly, 
females with ADHD begin to demonstrate greater 
deficits in social and communication skills com-
pared to males with ADHD during adolescence 
despite having comparable levels of social skills 

D. Orantes et al.



407

during childhood (Mahendiran, 2019). Parents 
and teachers may miss these emerging social def-
icits at this socially sensitive developmental 
period due to a lack of previous social impair-
ments. Finally, parents of females with ADHD 
and ASD express greater concerns about sex- 
specific puberty issues and socialization with 
other females compared to parents of TD females 
(Fei et al., 2021; Mademtzi et al., 2018).

Despite these female-specific concerns, the 
current treatments for ADHD and ASD have been 
studied in primarily male samples and do not 
address these female-specific issues (Gould, 
2017; Young et  al., 2020b). Given that females 
with these neurodevelopmental disorders experi-
ence greater social difficulties symptoms 
(Mahendiran, 2019), emotional dysregulation 
(Mowlem et al., 2019; Young et al., 2018), comor-
bid internalizing and eating disorders 
(Rynkiewicz et  al., 2019; Soendergaard et  al., 
2016), and are at risk for significant impairments 
in adulthood (Gould, 2017; Young et al., 2020a), 
greater attention should be paid to treating this 
underrepresented group. Specifically, clinicians 
should be aware of potential gender biases when 
making diagnoses of neurodevelopmental disor-
ders in females. Future research should continue 
to identify female-specific presentations and con-
cerns in ADHD and ASD, and greater psychoed-
ucation about these female-specific factors is 
needed to improve parent, teacher, and clinician 
identification of neurodevelopmental disorders in 
females. Finally, treatment plans for females with 
ADHD and ASD could attend to the need to 
address further the emotional dysregulation, 
internalizing symptoms, and peer difficulties in 
females.

 Conclusion

“Jack,” the child depicted in the vignette above, 
is a child with ASD+ADHD. ADHD is defined 
by impairing symptoms of inattention and/or 
hyperactivity-impulsivity that begin before the 
age of 12 years, are present in two or more set-
tings and cannot be better explained by another 
condition (e.g., anxiety). The DSM-5 includes 

three ADHD presentations: predominantly inat-
tentive, predominantly hyperactive-impulsive, 
and combined. While most children with ADHD 
will not retain their full ADHD diagnosis into 
adulthood, the majority of these children will 
demonstrate impairing ADHD symptoms in 
adulthood. In both clinically referred samples 
and population studies, ADHD is more prevalent 
in males.

In children and adolescents, the ADHD diag-
nostic process typically involves a clinical inter-
view with the child and parents as well as 
obtaining collateral information from teacher(s). 
No neurological, genetic, neuropsychological, or 
behavioral tests have sufficient positive and nega-
tive predictive power to accurately classify 
ADHD with sufficient success to recommend 
them for clinical diagnosis. ADHD is a clinically 
diagnosed condition that relies upon the expert 
knowledge of the clinician in the differential 
diagnosis among childhood mental disorders. 
Most youth with ADHD will meet criteria for 
another DSM-5 psychiatric condition. The most 
common comorbidities include oppositional defi-
ant disorder/conduct disorder, learning disorders, 
anxiety disorders, and mood disorders. The high 
prevalence of comorbid conditions complicates 
the diagnostic process as symptoms of inatten-
tion and hyperactivity are common to many of 
these comorbid conditions (e.g., anxiety, mood 
disorders).

ADHD is a very common comorbid condition 
in ASD. Due to the high overlap between ADHD 
and ASD symptoms and the significant rate of 
comorbidity between the two conditions, it is 
important that ASD and ADHD clinicians both 
use diagnostic processes designed to maximize 
discriminant validity. Fortunately, the most fre-
quently used measures for ASD and ADHD 
assessments have solid discriminant validity 
potential.

The comorbid ASD+ADHD presentation 
appears to be overall additive in nature, such that 
symptoms of both conditions compound in the 
comorbid presentation resulting in a more severe 
presentation accompanied by increased func-
tional impairments. Thus, treatments for comor-
bid ASD+ADHD often need to address symptoms 
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related to both disorders, including attentional 
difficulties, executive dysfunction, social impair-
ment, and challenging behaviors. Although no 
medications are FDA-approved for treating the 
core symptoms of ASD, the FDA has approved 
the use of stimulants, atomoxetine, and alpha-2 
agonist (e.g., guanfacine) medications for man-
aging ADHD symptoms. The vast majority of 
youth with ASD+ADHD have been treated with 
psychotropic prescription medication for manag-
ing ADHD symptoms. While stimulants are effi-
cacious in ASD+ADHD, the effects are less 
robust and associated with higher rates of side 
effects, such as social withdrawal, depression, 
and irritability. BPT programs have efficacy in 
both ASD and ADHD and pending continued 
documented efficacy will likely prove beneficial 
in ASD + ADHD. Future research should con-
tinue to explore possible modifications or 
enhancements that may be made to existing BPTs 
to improve treatment efficacy in the comorbid 
condition.

In regards to potential future directions, fur-
ther research considering ways of improving our 
understanding of the diagnostic complexities and 
treatment challenges present in comorbid 
ASD+ADHD is essential. Additionally, research 
in integrated primary care delivery models, 
school-based intervention delivery, use of tech-
nology in assessment and treatment as well as 
better understanding ASD+ADHD in females are 
priorities.
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The exponential increase in the quantity of 
research literature investigating the effectiveness 
of interventions for people with autism spectrum 
disorders (ASD) has continued over the past 

10 years. A considerable amount of this research 
falls into the behavioral domain (applied behav-
ior analysis, ABA); however, even in the field’s 
flagship journal (Journal of Applied Behavior 
Analysis [JABA]), many reported interventions 
do not include information or data on generaliza-
tion and maintenance of behavior change. This is 
a dismal observation given the importance behav-
ior analysts place on the social significance of 
their work. Of what social significance is an 
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intervention that does not support behavior 
change across people, places, and time?

This chapter seeks to outline the importance 
of generalization, how to overcome any barriers 
experienced by learners with autism to general-
ize, to reiterate the importance of teaching and 
training practices that have generalization and 
maintenance “built in,” and to review strategies 
for promoting generalization and maintenance. 
We did not conduct a comprehensive review of 
generalization and maintenance in published 
ASD intervention research. We did look closely 
at the literature published in JABA over the past 
5 years and sampled the wider literature to pro-
vide examples of the various strategies that are 
used to promote generalization and maintenance. 
The additional research and clinical work that we 
have done in the past 10  years have led to us 
updating and revising recommendations that we 
previously provided.

 What Is Generalization 
and Maintenance?

In the very first issue of JABA, generalization of 
behavior change was included as one of the 
field’s defining characteristics (Baer et al., 1968). 
Behavior change was said to have generalized if 
it lasts over time, it occurs in many environments, 
and/or if it spreads to related behaviors. These 
three tenets of generalized behavior change (i.e., 
across time, settings, and behaviors) have been 
reiterated over time (e.g., Stokes & Baer, 1977) 
and can be extended to include strategies that 
increase the rate of learning of new discrimina-
tions, e.g., stimulus equivalence and recombina-
tive generalization.

As a behavioral practitioner, the most impor-
tant thing we do is to leave the conditions for our 
learner better than they were when we arrived. To 
do this, our learners need to achieve generalized 
behavior change in socially significant behaviors. 
This is not achieved by an afterthought following 
the teaching of a new behavior. Our learners need 
to know that handwashing is an important skill 
that needs to be completed regardless of whether 
the taps are levers or twist faucets, and the soap is 

bar or liquid. Our learners also benefit from gen-
eralized skills such as being able to recruit atten-
tion from others, rather than just from the 
practitioner who taught a particular mand to 
decrease attention maintained hitting behavior.

 Stimulus Control and Discrimination

A child who runs around the playground enthusi-
astically and then sits quietly in class illustrates 
how our behavior changes according to the con-
text or circumstances. When our behavior 
changes in response to the environment, we say 
that it is under stimulus control. Stimulus control 
is very important to learning as when it is not 
established, or incorrectly established, behaviors 
occur in environments where they are less pre-
ferred or potentially unsafe. For example, our 
young learner with autism who runs around 
enthusiastically in both the playground and the 
classroom has not acquired stimulus control with 
respect to running. That is, the stimulus control 
that occurs when we present a positive reinforcer 
or withdraw a negative reinforcer contingent on 
the response of running outside has not been 
established. We note that the term stimulus con-
trol has been used in many ways; however, in this 
chapter we are talking about it as discriminative 
control.

In our example of “you can only run outside,” 
we want fairly strong stimulus control. We 
require our learner to attend to the cues in the 
environment, the lack of walls and doors, the 
presence of playground equipment, and the ver-
bal instruction from the teacher to “go play.” This 
means you can run. Inside, however, our learner 
is required to observe the relevant inside stimuli 
and the teacher instruction “no running.” As you 
can see, there are a variety of stimuli for a learner 
to attend to in this situation. We may wish to sim-
plify this by bringing the behavior of running 
under the control of a salient stimulus, the 
instruction “run.” Establishing this kind of stimu-
lus control requires differential reinforcement. 
We can achieve this reinforcing run when we say 
“run,” and not reinforcing running at any other 
times, i.e., extinction. A more complex example 
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of this would be in the case of conditional stimu-
lus control. Many discriminations we make in 
daily life are conditional discriminations. That is 
reinforcement of a response in the presence of a 
stimulus depends on the presence of other stim-
uli. If we think specifically about our early learn-
ers with autism, a common early curriculum 
target is teaching auditory visual matching, i.e., 
receptive language. The procedure typically con-
sists of the presentation of an auditory sample, 
such as a dictated object label, with visual com-
parisons, such as an array of objects. For exam-
ple, the practitioner says “shoe” in the presence 
of a shoe, a hat, and a sock. A correct response 
would be the learner touching, picking up or in 
some way orienting towards the shoe. The learner 
has made a discrimination and the behavior of 
touching the shoe, the discriminated operant, 
occurs more frequently under the antecedent con-
dition of the practitioner saying “shoe,” than it 
does at any other time. If the child was to pick up 
something else, the consequence would not be 
reinforcement, but error correction or extinction 
to decrease the likelihood of that behavior occur-
ring again.

 Generalization

The countereffect of stimulus discrimination is 
generalization. Many things in day-to-day life 
require loose stimulus control or generalization. 
In our example of teaching receptive language, 
our young learner with autism is able to select the 
shoe from an array of objects upon hearing the 
word “shoe.” However, the behavior is limited to 
the practitioner saying “shoe” in the presence of 
that particular blue shoe with red laces. The issue 
here is, our learner likely has more than one pair 
of shoes, in fact, the shoe that was taught may not 
even belong to the learner. Shoes come in differ-
ent sizes, shapes, colors, and styles. Our learner 
will have many shoes over their lifetime. To be 
useful, our learner needs to know the concept or 
idea of shoe. Our learner benefits from loose 
stimulus control that is generalization.

The occurrence of generalization is not a pas-
sive phenomenon. This is particularly true for our 

learners with autism who may attend to stimuli in 
the environment that others consider to be irrele-
vant (e.g., Rincover & Koegel, 1975). We know 
that plans for generalization need to be incorpo-
rated into interventions rather than assuming it 
will occur, continuing to do nothing, and lament-
ing when it does not spontaneously occur is not 
an effective strategy. When interventions do not 
generalize and maintain either the intervention or 
learner is blamed. An alternative approach would 
be to plan for generalizing from the beginning of 
an intervention. After all, there is no such thing as 
a poor learner, there are only poor teachers.

Prior to furthering our discussion on what it 
means to “plan for generalization” we must first 
understand what generalization means. There are 
three basic forms of generalized behavior change: 
stimulus generalization, response generalization, 
and response maintenance.

 Stimulus Generalization
Stimulus generalization is when a behavior is 
evoked by an antecedent stimulus that has not 
previously controlled the behavior (Cooper et al., 
2020). Following on from our example of teach-
ing the word “shoe,” if our learner were to hear 
the word “shoe” and pick up a shoe other than the 
training stimulus, e.g., his sibling’s shoes, or 
pointed to a picture of a shoe in a book, this 
would be stimulus generalization. Further exam-
ples would be touching or picking up other shoes 
(shoes in a range of colors and sizes) upon hear-
ing the word “shoe.” As with animals, we 
(humans) have evolved such that when two stim-
uli have a large degree of physical similarity, the 
more likely it is that stimulus generalization will 
occur between them. In teaching other skills, like 
hand washing stimulus generalization is also 
very useful. We want our learner to wash their 
hands in a new situation that is different to the 
teaching setting (different bathrooms) and stim-
uli (different taps, soap dispensers, towels).

 Response Generalization
Response generalization is seen when the learner 
emits a new, untrained behavior that is function-
ally equivalent to the behavior that was trained 
(Cooper et  al., 2020). For example, where our 
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child who learnt receptive identification of shoes 
by picking up the blue shoe with red laces, now 
responds to by saying “shoe” when holding a 
shoe, we have response generalization. In the 
example of handwashing, if our hand washer 
were to dry their hands by wiping them on their 
pants, this would be response generalization. 
Drying one’s hands on one’s pants is not neces-
sarily desirable. However, drying hands on one’s 
pants does have the same function as using a 
towel, as it results in getting one’s hands dry. The 
use of hand sanitizer is also an example of 
response generalization as one’s hands are clean 
without the complex multistep handwashing 
chain.

 Response Maintenance
Response maintenance occurs when the learner 
continues to perform the behavior trained after 
the intervention responsible for the behavior has 
ceased (Cooper et  al., 2020). A newly learned 
behavior should maintain in the person’s life for 
as long as they need it or for as long as it is useful 
to them. This may depend on whether the natural 
contingencies in the environment continue to 
reinforce it. We hope that our learner will wash 
their hands whenever they are dirty, or at the very 
least before and after meals, after using the toilet 
and, given the world move to increased hygiene 
standards, use hand sanitizer when it is placed in 
their visual range, e.g., at entrance to retail estab-
lishments. Our learner should be able to “know” 
what a shoe is, in that they can get their shoes 
when asked. We also hope our learner can develop 
and generalize other skills around shoes, such as 
putting them on when you go outside.

 Generalization and ASD

The theories of autism and its treatment have 
undergone a substantial shift in the 40 years since 
it was first included as a label in the diagnostic 
and statistical manual (Vivanti & Messinger, 
2021). With these changes in conceptualization 
of ASD, some of the reasons (e.g., primary deficit 
accounts) that have been posited for why children 
have difficulty with generalization are less rele-

vant. We have moved away from treatments that 
“do to” people to treatments that promote the 
choices and preferences of people.

In a complex world with multiple competing 
stimuli, it is relatively easy for stimulus control to 
not lie with the relevant stimuli. Using a go/no-go 
procedure in a standard blocking paradigm Olaff 
et al. (2021) found adding a second discrimina-
tive stimulus (sound) to the already acquired 
visual discriminative stimulus, stimulus control 
by the sound was blocked for all three autis-
tic  participants. Perhaps it is not that children 
with autism lack a skill, it is just that they learn 
differently and as practitioners it is our responsi-
bility to develop a method of teaching that is 
effective.

 Stimulus Overselectivity

Difficulties with generalization and maintenance 
may arise due to stimulus overselectivity. 
Stimulus overselectivity, or restricted stimulus 
control, can be defined as strong or exclusive 
control by one feature of a stimulus, or a small 
subset of features, at the expense of control by 
other relevant features of the stimulus (Lovaas 
et al., 1971; see also Cipani, 2012; Ploog, 2010). 
In other words, not all aspects of the stimulus (or 
stimuli) that are relevant to the discrimination 
control behavior. Instead, only a few of the rele-
vant features control behavior, and in some cases, 
irrelevant features may also exert control. For 
example, a child who only recognized shoes 
when they had red laces (the trained shoe had red 
laces) would be said to be overselective in mak-
ing the discrimination “shoe” or “not-shoe.” In 
this case, behavior is controlled by an irrelevant 
feature, instead of by the features that collec-
tively define the concept of “shoe.” Similarly, a 
child learning to read the word “STOP” may 
learn based on only the first two letters of the 
word, resulting in incorrect identification of other 
words beginning with the letters “ST” (e.g., 
“STAR,” “STEP”; see, e.g., Birnie-Selwyn & 
Guerin, 1997).

In Lovaas et al.’s (1971) landmark study dem-
onstrating overselectivity, children were trained 
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to press a bar when a compound stimulus 
 comprised of visual (a red light), auditory (63-dB 
white noise), and tactile (a blood-pressure cuff) 
components was presented for 5 seconds at regu-
lar intervals. After learning the discrimination, 
each stimulus component was presented individ-
ually. Children with autism tended to respond to 
a single component, children with intellectual or 
developmental disabilities responded to two 
components, and typically developing children 
responded to all three components. Thus, the 
children with autism demonstrated stimulus 
overselectivity, and to a much greater extent than 
children without autism. A large body of evi-
dence since Lovaas et  al.’s study now suggests 
that children with autism are more likely to dis-
play stimulus overselectivity than typically 
developing children (see Lovaas et  al., 1979; 
Ploog, 2010 for comprehensive reviews). 
Furthermore, overselectivity may be greater in 
children with Level 3 (requiring very substantial 
support) autism than Level 1 (requiring support) 
autism, a relationship that appears to be mediated 
by verbal IQ (Kelly et al., 2015).

Although discrimination learning may appear 
successful despite overselectivity occurring, such 
learning may not generalize or maintain if the 
stimulus features controlling behavior (e.g., the 
red laces in our shoe discrimination) are absent. 
That is, overselectivity may not be apparent until 
generalization or maintenance probes are con-
ducted. Rincover and Koegel (1975) demon-
strated this clearly in a study in which ten children 
with autism learned to follow simple commands 
from a teacher (e.g., “touch your chin”). After 
learning the behavior, transfer tests were con-
ducted in which the commands were given by 
different teachers in different classrooms. Four of 
the 10 children failed to generalize the behavior 
to these novel environments; this was because 
their behavior during original training had been 
under the control of irrelevant stimuli (e.g., hand 
gestures, furniture in the room) rather than the 
vocal command. Likewise, Koegel and Rincover 
(1976) found that when extra-stimulus “guiding” 
prompts were used to teach new discriminations, 
children with autism did not acquire the new dis-
crimination because behavior was under the con-

trol of the prompting stimuli. As a result, learning 
was not maintained when the prompting stimuli 
were faded. In contrast, typically developing 
children responded appropriately to the stimuli 
relevant to the new discrimination, and this was 
maintained when the prompting stimuli were 
faded (see also Schreibman, 1975). More 
recently, Falcomata et al. (2007) found that when 
treating pica behavior (a form of self-injury 
involving ingesting inedible objects) in a child 
with autism, behavior was controlled by the ther-
apist’s presence rather than by the discriminative 
stimuli signaling the treatment contingencies (see 
also, e.g., Schreibman & Lovaas, 1973). These 
examples illustrate the detrimental effects of 
stimulus overselectivity on generalization and 
maintenance.

Characteristics of the stimuli and procedure 
used in discrimination training may influence the 
extent to which overselectivity is observed (see 
Ploog, 2010 for a review). Leader et  al. (2009) 
found that children with autism displayed much 
greater overselectivity in a simultaneous discrim-
ination task when the components of the com-
pound stimuli were more unequal in salience 
(one component was more intense in color) than 
when the components were equally salient. Other 
research suggests that using more complex stim-
uli (e.g., stimuli with a large number of features 
or components) engenders greater overselectivity 
(Burke & Cerniglia, 1990; Dube & McIlvane, 
1997). Using too few exemplars during discrimi-
nation learning (e.g., one shoe as in our example) 
may also increase the likelihood of overselectiv-
ity, as the learner may acquire the discrimination 
based on only a few select features of the specific 
training stimuli (Halbur et al., 2021). Similarly, 
overselectivity is more likely with shorter dis-
crimination training (Koegel & Schreibman, 
1977). Poor observing of, or lack of attention to, 
all relevant stimuli may also contribute to overse-
lectivity (e.g., Dube et  al., 2010; Farber et  al., 
2017; Walpole et al., 2007).

Taken together, these findings suggest that 
overselectivity may be reduced by (1) using stim-
uli with equally salient features; (2) using stimuli 
that are not too complex (or perhaps starting with 
simpler stimuli before gradually shaping a more 
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complex discrimination); (3) using many 
 exemplars during training; (4) arranging longer 
training or overtraining a discrimination; and (5) 
introducing observing contingencies that require 
learners to attend to all relevant stimuli (see 
Halbur et  al., 2021; Ploog, 2010 for further 
discussions).

On a final note, research since Lovaas et  al. 
(1971) has shown that overselectivity is not 
unique to autism, and that its prevalence in chil-
dren with autism may be related to mental/devel-
opmental age and verbal functioning, rather than 
to autism diagnosis per se (Gersten, 1983; Kelly 
et  al., 2015; Schover & Newsom, 1976; see 
Ploog, 2010 for further discussion). Furthermore, 
Rieth et  al. (2015) recently suggested that the 
current prevalence of overselectivity in children 
with autism may be lower—though still greater 
than the prevalence of overselectivity in typically 
developing children—than in the 1970s, partially 
due to better-designed conditional- discrimination 
procedures that aim to reduce overselectivity 
(e.g., through the use of multiple exemplars). 
Thus, behavior analysts should consider factors 
besides autism diagnosis—such as verbal abil-
ity—when designing interventions, and where 
overselectivity may be a concern, interventions 
should arrange discrimination procedures to min-
imize overselectivity. Doing so will help to 
reduce the potential negative impacts of overse-
lectivity on generalization and maintenance.

 Current Practices

A review of the last 5 years of JABA was con-
ducted to obtain a snapshot of the field’s pro-
gramming and assessment for generalization and 
maintenance where the participants had diagno-
ses of autism. We found that less than quarter 
(24.8%) of the research conducted assessed 
maintenance. Where maintenance was assessed, 
it was generally only for weeks or a couple of 
months at best, with the exception of Wheatley 
et al. (2020) who assessed maintenance of wear-
ing an anti-strip suit at the 18-month point. The 
reason for the lack of maintenance, may be that 
many of the 2020 and 2021 articles were related 

to pandemic response, and therefore, the oppor-
tunity for long-term maintenance assessment was 
not practical. There appeared to be no specific 
programming for maintenance in most of the 
research reviewed. Where specific strategies 
could be identified from the description of the 
procedure, the most common involved varying 
the contingencies to more closely resemble the 
natural contingencies (e.g., schedule thinning, 
naturally accruing antecedents and reinforcers) 
and training significant others in the person’s 
environment.

In reviewing the assessment and programming 
for generalization, less than half (41.6%) of the 
research conducted assessed generalization to 
other people, setting, stimulus or response. The 
only paper to assess all four was Grob et  al. 
(2019), who looked at teaching job-related social 
skills to adults with ASD. Of the studies that did 
assess generalization, many had no comparative 
baseline point and no clear programming strategy 
other than train and hope (Stokes & Baer, 1977). 
Where programming did occur, only a handful of 
studies specifically mentioned the strategy used, 
with multiple exemplars being the most common. 
The utility of multiple exemplars was further 
supported by LaFrance and Tarbox (2020) who 
published a discussion paper in JABA on the use 
of multiple exemplars for facilitating novel ver-
bal behavior. A review of researchers’ methods 
identified that other common strategies including 
training loosely, having a stimulus that mediated 
generalization, or training behavior change 
agents in the natural setting. Finally, the influence 
of behavioral momentum and the need to under-
stand the factors influence resurgence was clear 
over the last 5 years (e.g., Falligant et al. 2021). 
This understanding of how we can program bet-
ter during intervention to avoid resurgence is still 
rather translational in its application, however, 
will be important for facilitating generalization 
and maintenance of clinical gains.

It is worth commenting further on the explo-
sion of research and practice that has occurred 
via telehealth in the past 2 years. Telehealth has 
had a presence in the literature for around 
20 years and has ranged from consultation, diag-
nosis, training, and intervention for children with 
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autism. Nohelty et al. (2021) found direct tele-
health therapy using discrete trial teaching and 
natural environment teaching formats was suc-
cessful at teaching a range of social language and 
adaptive skills. These skills were maintained and 
generalized across family members. This success 
could be due to many reasons, e.g., using family 
members as teachers, training skills at home, and 
training with stimuli in the home. Generalization 
and maintenance when using telehealth is not 
specifically reviewed in this chapter, it would, 
however, make for an interesting review as fur-
ther research emerges.

 Strategies to Promote Generalization

At the beginning of any intervention, the behav-
ioral practitioner should identify all the behaviors 
that need to be changed and all the settings and 
situations in which the behavior should occur. 
Returning to our example of shoe identification, 
the desired outcome is for our learner to recog-
nize all shoes in all forms (e.g., pictures, photos, 
live, textual) in all settings (e.g., home, grandpar-
ents’ house, school, outside) and with all people 
(stimulus generalization). We may also wish our 
leaner to be able to expressively identify shoes, 
and sort shoes (response generalization). That 
plan should include how the identification of 
shoe will maintain in the natural environment and 
that it will occur in all forms and relevant envi-
ronments. And of course, is it socially valid or 
relevant for our learner to “know” what a shoe is? 
Given that shoes are a common feature in day-to- 
day life, that require identification, putting on 
and doing up, and are often associated with other 
behaviors such as running outside, we can antici-
pate social validity in this example. We can also 
anticipate that there will be sufficient opportuni-
ties for the concept of shoe to maintain in the 
environment outside of structured teaching.

In addition to the strategies that Stokes and 
Baer (1977) propose for promoting generaliza-
tion, we would like to encourage practitioners to 
also consider setting up learning situations that 
produce more learning. That is, teach four dis-
criminations and get four or even 16 more with-

out specific training. Strategies such as 
recombinative generalization and stimulus equiv-
alence are special cases of stimulus generaliza-
tion that are often not used by behavior 
practitioners in day-to-day curriculum develop-
ment for children with autism. Generalization 
across subjects (imitation) can also be seen as 
stimulus generalization and is a skill we should 
actively program for, as generalized imitation can 
be a tool for future learning. It is these extra 
examples of stimulus generalization strategies 
that we will review now, prior to a more detailed 
review of Stokes and Baer’s recommendations.

 Generalization as Learning to Learn
More rapid learning of new discriminations based 
on past learning of similar discriminations in the 
past is not a new concept. In 1949, Harlow dem-
onstrated the formation of learning sets and dis-
cussed the advantage of these as learning to learn.

Recombinative Generalization
Recombinative generalization occurs when cor-
rect responding to novel (i.e., untrained) stimulus 
combinations occur, and these stimulus compo-
nents have previously been reinforced in other 
stimulus contexts (Goldstein, 1983). Pauwels 
et al. (2015) used a matrix training procedure to 
successfully teach tacting of kitchen items and 
prepositions to three females diagnosed with 
ASD. Two of the three participants showed 
recombinative generalization of untrained com-
binations. In matrix training, a subset of combi-
nations is taught followed by probes of untrained 
combinations. In this study, participants were ini-
tially taught object and physical relations, such as 
strainer under, whisk right, and in later testing 
untrained combinations, e.g., strainer right, 
whisk right emerged.

Stimulus Equivalence
Sidman (1971) identified stimulus equivalence as 
when correct responding to untrained stimulus- 
stimulus relations occurs. In the first study dem-
onstrating stimulus equivalence, a 17-year-old 
with an intellectual disability could match pic-
tures to their spoken names and pictures. After 
being taught to match written names to spoken 
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names, the young man could, without additional 
training, match written names to pictures, match 
pictures to written names, and say the written 
words. The result of learning one stimulus- 
stimulus relation was the emergence of three 
other relations without direct training. Sidman 
and Tailby (1982) described this in the logical 
formulation: if A = B and B = C, then A = C. The 
advantages of this when designing curriculum for 
children with ASD are clear: A decrease in the 
time taken to teach stimulus-stimulus relations. 
In theory, if A is the spoken word “shoe,“B is the 
picture of a shoe, and C the written word shoe, 
we could train the stimulus relations spoken word 
“shoe” to picture and picture to written word 
SHOE and spoken word “shoe” to written word 
SHOE would emerge without further training.

The Promoting the Emergence of Advanced 
Knowledge (PEAK: Dixon, 2015) system is an 
assessment and curriculum guide composed of 
four unique modules of which one is equivalence. 
Using this module McKeel and Matas (2017) 
implemented a transitivity program utilizing the 
gustatory sensory modality. A gustatory stimulus 
was trained to a visual picture, and then the visual 
picture to a spoken word. Results showed that all 
three participants, with diagnoses of ASD and 
ID, not only mastered the trained relations but 
were also able to derive new relations without 
direct training.

Generalization Across Subjects
Further to leaning how to learn by acquiring new 
discriminations more quickly, imitation is another 
efficient way of acquiring skills. Having taught 
one child to wash their hands if another child in 
the same house, who was not directly taught, 
started washing their hands too, this would be an 
example of generalization across children, i.e., 
imitation. Imitation is an important aspect of skill 
development as it allows us to learn new things 
by watching those around us. Most children learn 
everything from motor skills to language and 
play skills by watching their parents, siblings, 
caregivers, and peers do things. Children with 
autism may need to be taught this skill 
specifically.

The standard curriculum approach is to teach 
imitation skills through discrete trial teaching, 
advancing from gross, to fine, oral motor and 
then vocal verbal imitation. Imitations are often 
taught in sets of three with maintenance sched-
uled for previously learned generalization and 
probes for untrained generalization with the hope 
that elusive generalized imitation or imitating 
anything, anywhere, anytime by anyone will 
emerge after sufficient pairings. Strategies such 
as video modelling (Durand & Koegel, 2010) and 
mirror training (Du & Greer, 2014) have been 
found to support the acquisition of generalized 
imitation.

 Generalization, the Technology
Stokes and Baer (1977) categorized strategies for 
promoting behavior change under nine general 
headings. Eight of which require active planning, 
some before mastery is achieved and others after. 
Train and Hope while common and one of Stokes 
and Baer’s original list does not require behav-
ioral partitioners to do anything so will not be 
discussed further in this chapter.

Sequential Modification
Sequential modification addresses generalization 
only after behavior change has occurred (Stokes 
& Baer, 1977). It is common for a practitioner to 
teach one good example of something and expect 
the learner to generalize from that. In our exam-
ple, we have taught our learner one example of 
shoe (the blue shoe with the red lace). Once mas-
tered, we probe to see if generalization has 
occurred across stimuli, people, and settings. 
Probes may be conducted with different shoes in 
flashcard and other forms (e.g., pictures in books, 
actual shoes), with different instructors and in 
different locations.

Conine et al. (2019) taught four children with 
ASD to respond to their name, as well as not 
respond to other names. After initial mastery of 
the task, probes showed that for most participants 
increases in responding to name did not reach 
mastery in generalized contexts. Conine et  al. 
sequentially generalized to another experimenter, 
a varied location, and the natural environment 
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with the introduction of tangible reinforcers as 
used in the initial intervention.

Introduce to Natural Maintaining 
Contingencies
We have already discussed that for behavior to 
continue to occur outside the teaching environ-
ment, it must continue to make contact with its 
maintaining contingencies naturally. The natu-
rally existing contingencies are those that are 
present before the practitioner comes into the 
environment. When selecting a target behavior, 
the practitioner should look to see if the behavior 
change will have the opportunity meet those con-
tingencies. If a behavior is not followed by a rein-
forcer, at least sometimes, it is not functional for 
the learner. However, if we look at only teaching 
skills that are reinforced in the natural environ-
ment, we will potentially deprive our learners of 
a whole range of adaptive behavior for which the 
natural environment does not provide sufficient 
reinforcement. The goal here may be to teach the 
learner to recruit reinforcement from other 
sources in the environment, or we can work with 
carers and teachers to increase the amount of 
reinforcement available. We can ask people in the 
generalization setting to reinforce the behavior. 
When the natural reinforcement is low, we can 
“wake up” any potential natural reinforcement in 
the environment (Baer, 1999). This is especially 
important if the schedule cannot be thinned to a 
point that the natural contingencies will take 
effect (e.g., Tarbox et al., 2002) and we may have 
to train those in the environment. If the behavior 
is of importance to those in the natural environ-
ment the likelihood of the practitioner being able 
to recruit others to provide the necessary rein-
forcement is enhanced.

Train Sufficient Exemplars
Training sufficient exemplars is the most com-
mon generalization strategy observed in teaching 
learners with autism. Early intensive behavior 
interventions (EIBI) programs routinely teach 
receptive and expressive language using multiple 
training stimuli. Training sufficient exemplars 
can be done using either a serial or concurrent 
method. When teaching serially we teach the 

receptive discrimination using one shoe. After 
this has been mastered and there is no evidence of 
generalization to other shoes, another shoe exem-
plar would be taught, then another, and another 
until the learner can identify shoes of all different 
forms, e.g., different color, style, and shapes of 
shoes. When teaching receptive identification 
concurrently examples of many shoes are the tar-
get stimuli from the beginning of teaching. 
Wunderlich et  al. (2014) found that when pre-
school children with developmental delays were 
taught to identify letters or letter sounds using 
serial and concurrent presentation methods, all 
the children reached mastery criterion in fewer 
training session when the concurrent method was 
used. Furthermore, the concurrent method also 
resulted in greater generalization to untrained 
examples.

Multiple exemplar training was also used by 
Dass et al. (2018) to successfully teach children 
with ASD to tact olfactory stimuli. Using discrete 
trial teaching, participants were taught three 
fruity and three citrus smells in initial training. 
All participants generalized to a fourth smell 
without further training.

Train Loosely
Behavior analysts like to control and standardize 
interventions. This, however, is counterproduc-
tive to generalization. Strict adherence to proce-
dures may restrict generalization. To train loosely 
is to randomly vary noncritical aspects of the 
training of the environment. Teaching loosely 
reduces the likelihood that a single noncritical 
element of the teaching environment will acquire 
exclusive control over the behavior. Stokes and 
Baer (1977) recommended that practitioners use 
loose teaching by varying random stimuli in the 
training setting such as temperature, tone of 
voice, trainers, and noise level in addition to fur-
ther examples. When teaching on-task ice skating 
to a 6-year-old boy with autism, Bord et  al. 
(2016) identified features of the ice arena that 
varied across days, including music genre, pres-
ence or absence of people, and direction of skat-
ing during sessions. Teaching loosely is also 
useful for avoiding any “surprises” that the child 
may encounter in the generalization setting 
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(Horner et  al., 1988). Loose teaching is often 
observed in language teaching programs that use 
natural environment and incidental teaching 
methods (e.g., McGee et al., 1999).

Use Indiscriminable Contingencies
As noted, earlier practitioners should strive to 
select behaviors that have naturally occurring 
contingencies despite these contingencies some-
times being weak. An indiscriminable contin-
gency is one where the learner cannot discriminate 
whether or not the next response will be rein-
forced. The idea of using an indiscriminable con-
tingency is for the learner to continue responding 
often and long enough in the generalization (nat-
ural) setting such that the behavior will come into 
contact with the naturally occurring contingen-
cies. Behavioral practitioners use two techniques 
program indiscriminable contingencies: intermit-
tent reinforcement and delayed rewards. 
Intermittent reinforcement is where the learner 
does not receive immediate reinforcement for 
every response but only for some responses. 
During the initial stage of developing behaviors, 
or when strengthening seldom used behaviors, 
every correct response is reinforced. Depending 
upon the learner’s performance, the schedule of 
reinforcement can be thinned. The thinner the 
schedule, the more indistinguishable it is from 
the natural environment. Research shows that 
behavior that is reinforced on an intermittent 
schedule is more resistant to extinction, and as 
such should be more likely to generalize (Stokes 
& Baer, 1977). If using delayed rewards, the time 
between the behavior and the reinforcer is gradu-
ally increased. This strategy may be more useful 
when the learner is less supported as it helps if it 
can be communicated to the learner what the 
reinforcer is for, when it is delivered.

Program Common Stimuli
Generalization can also be promoted by making 
the training setting similar to the generalization 
setting. Programming common stimuli requires 
the training environment to contain stimuli com-
parable to those in the generalization setting 
(Stokes & Baer, 1977). For example, in teaching 
the receptive identification of shoes, our goal 

may be for the child to point to pictures of shoes 
in a book during circle time in their preschool 
class. If we were promoting generalization 
through the programming of common stimuli, we 
would create a similar environment for training 
purposes. This may involve using the teacher as 
the instructor, simulating circle time by having 
peers present during training, turn-taking 
responses, and using the same materials as those 
in the classroom. If the common stimuli are well 
chosen, functional, and salient during training the 
likelihood of generalization will be enhanced 
(Stokes & Baer, 1977).

Wichnick-Gillis et al. (2019) used the training 
stimuli that were used in the school to promote 
generalization of social initiations in the home. 
Three boys with autism were taught to initiate 
social interactions across various activities in the 
school setting using a script fading package. 
Generalization probes were taken at home 
throughout the baseline and script fading phases 
with the same stimuli that were used for training 
at school. The intervention package was never 
introduced in the home; however, social initia-
tions increased in this setting (common stimuli, 
untrained setting, and untrained conversation 
partner).

Mediate Generalization
Generalization may be promoted by arranging 
for something or person to act as a medium that 
ensures the target behavior is transferred to the 
generalized setting. There are two common tac-
tics when using this strategy. The practitioner can 
contrive a mediating stimulus or teach the learner 
to mediate their own generalization though self- 
management. Examples of contrived mediating 
stimuli used with children with autism include 
many strategies familiar to those working with 
children with autism. For example, the use of cue 
cards (e.g., O’Neill & Sweetland-Baker, 2001), 
photographic activity schedules (e.g., MacDuff 
et  al., 1993), and the Picture Exchange 
Communication System (PECS; Bondy & Frost, 
1994).

People are also highly successful as mediating 
stimuli as they are highly transportable and move 
from setting to setting and often provide rein-
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forcement for many behaviors (Cooper et  al., 
2020). The possible downside of using people is 
that they are not always readily available in the 
initial training settings. However, peers in social 
settings are Goldstein and Wickstrom (1986) 
used a peer-mediated intervention to increase 
interactions among three preschoolers who had 
characteristics suggestive of ASD. Two addi-
tional preschoolers (peers) were taught strategies 
such as gaining eye contact and prompting 
requests to facilitate interactions with the target 
peers. The peers were then also present as medi-
ating stimuli in non-training sessions where 
interactions remained at levels higher than 
baseline.

Activity schedules with embedded scripts 
and peers were used by Akers et  al. (2018) to 
mediate the generalization of playing hide and 
seek. Three preschool children with ASD were 
taught to play hide and seek using activity 
schedules with embedded scripts. Once the chil-
dren, with ASD, began engaging in independent 
hide and seek behaviors the activity schedules 
were faded to be less intrusive. Participants con-
tinued to play hide and seek with the faded ver-
sion of the activity schedule in a different setting 
2  weeks after the intervention concluded. 
Interestingly the typical peers also continued to 
use the faded activity schedules post 
intervention.

Self-management involves the learner apply-
ing behavior change strategies to themselves to 
produce a change in the target behavior. Self- 
management can have many components, includ-
ing: the learner observing and recording their 
own behavior (self-monitoring or self-recording), 
comparing their performance to a pre-determined 
criterion (self-evaluation), and administering 
reinforcement (self-reinforcement). Self- 
management has recently been used with chil-
dren with autism to manage food portions for an 
adolescent (Chagolla & Penrod, 2021), to 
decrease motor stereotypies in social interactions 
(Tereshko et  al., 2021) and increase physical 
activity, using a photographic activity schedule, 
in three preschool children with ASD (Becerra 
et al., 2021).

Train to Generalize
Training to generalize suggests “to generalize” is 
an operant response rather than an outcome of 
behavior change and as such can be trained 
(Cooper et al., 2020). Possibly the simplest way 
to achieved generalized change is to ask the 
leaner to generalize. Stokes and Baer (1977) sug-
gested that practitioners could obtain cost- 
effective generalization by using systematic 
instructions to inform the learner on what is 
required in other situations. While many children 
with ASD have good listening skills and are able 
to follow rules we could not find any examples of 
asking the learner to generalize in the literature 
with children with ASD.

The most common tactic of training to gener-
alize is reinforcing response variability. The idea 
is that that if practitioners can increase variability 
in responding, they would obtain response gener-
alization. Response variability can solve prob-
lems, produce valued novel behavior, and expose 
the learner to sources of reinforcement not previ-
ously accessible. The use of lag schedules, to 
achieve variability in responding for children 
with autism, has increased over the past 5 years.

Lag schedules involve reinforcing a response 
if it is different from the preceding responses. For 
example, a Lag 1 response schedule would 
require that the current response be different 
from the previous response, but not necessarily 
different from the response that had occurred two 
responses ago. In comparison, a Lag 2 response 
schedule would require that the current response 
be different from the two previous responses, but 
not different from the third previous response. 
Radley et al. (2019) found five 10–14-year-olds 
with ASD, who attended a twice weekly social 
skills group had low levels of skill accuracy and 
variability pre intervention. Using behavior skills 
training with between one and three exemplars 
had little or no effect on variability despite an 
increase in accuracy. The introduction of lag 2 
and then lag 4 schedules led to an increase in 
variability in the target skills, maintaining a con-
versation, participation, expressing wants and 
needs, and responding to questions. Post- 
intervention rating scales completed by the learn-
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ers’ parents indicated an increase in social skills 
and a decrease in repetitive behavior.

Lag schedules were also used by Silbaugh 
et  al. (2020) to look at their effect on mand 
 variability during functional communication 
training to decrease challenging behavior for four 
pre- school children with ASD. Lag 1 schedules 
with or without prompts increased variability in 
responding; however, clinically significant reduc-
tions in challenging behavior were not observed.

While training an individual to generalize may 
be an effective tool to ensure generalization, ide-
ally, we would want the learner to generalize not 
only their behavior but also their ability to gener-
alize. Stokes and Baer (1977) labeled individuals 
who had been taught this skill as “generalized 
generalizers.” A concept that many practitioners 
who work with supported learners with ASD seek 
to achieve. We were not able to find any research 
on “generalized generalizers.”

 Planning for Generalized Outcomes

In this section, we make recommendations to 
practitioners regarding planning for generaliza-
tion. The planning is undertaken as part of the 
development of any plan for behavior change at 
the outset, not as an afterthought. An intervention 
plan for a referred behavior should include con-
sideration of desired generalization across behav-
iors, stimuli, settings, and people, with the last 
being maintenance of behavior change in the 
future beyond the intervention. In our experience 
of planning for generalization in practice, we pre-
viously relied on the “generalization map” 
designed by Drabman et al. (1979). The map pre-
sented a conceptual model for categorizing 
domains of generalization addressed in the ABA 
research literature. We found this helpful as a 
conceptual model, and for research applications, 
but less so as a tool for practitioners. Thus, we 
designed a “generalization planner” for applied 
use (see Arnold-Saritepe et al., 2009). After using 
this planner in multiple iterations over the last 
decade, we have further revised this for clinical 
use (see Fig. 21.1).

The middle box in Fig. 21.1 considers the ini-
tial teaching or intervention context, specifically, 
the relevant topography, stimuli, people, or set-
ting. The outer boxes allow the practitioner to 
brainstorm the relevant domains of generaliza-
tion, in turn informing the decision making with 
respect to planning the appropriate teaching or 
intervention context (i.e., where to start). The 
domains of generalization also help to inform the 
appropriate strategies for generalization which 
should be planned from the outset. In Fig. 21.2, a 
pre-filled example is provided for teaching hand-
washing, a topical skill considering the impacts 
of COVID-19 worldwide. In terms of specific 
domains, these can be considered in any order. 
The behavior analyst can determine the topogra-
phy, or the class of behaviors to be changed 
across the variety of response forms that are 
functionally equivalent (e.g., varied responses 
that obtain soap from a dispenser). If the inter-
vention aims to teach new desirable forms of 
behavior that are related, these will be listed here 
(e.g., using hand sanitizer in the absence of 
water). Conversely, if the intervention also aims 
to reduce other problem behaviors, they can be 
listed here.

In planning for generalization across stimuli, 
the range of materials required to perform the 
desired generalized behavior are listed (e.g., tap, 
soap, hand towel). The naturally occurring ante-
cedent stimuli for appropriate performance of the 
desired behavioral responses need to be consid-
ered here. In the example of hand washing, this 
requires consideration of the most common con-
texts for the individual, and the stimuli present in 
these locations (e.g., a roller towel or an air 
dryer?).

Settings can then be listed, considering the 
range of environments where the individual will 
need to maintain the skill (e.g., bathrooms at 
other family homes, school). In general, for a 
child with ASD, obvious settings include home, 
school, and the community. However, in planning 
specifically for generalization, the exact settings 
and locations need to be specified. For example, 
in which bathrooms at the school does hand 
washing most often occur? Another example 
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Stimuli

People

Settings

Topography

TEACHING CONTEXT
Describe circumstances of initial intervention

Topography______________

People__________________

Setting__________________

Stimuli__________________

STRATEGIES FOR GENERALISATION
Plan strategies for generalisation to meet relevant areas

Fig. 21.1 Generalization planner (blank) showing teaching context and strategies for generalization (middle), stimuli, 
topography, settings, and people (outer boxes)

might be: What is the name of the health center 
where the child sees the doctor?

Finally, under the heading of “people,” we 
recommend that the program designer list the 
names of people in whose presence the changed 
behavior is to occur, e.g., which family mem-
bers, teaching staff, and/or health care provid-
ers. It is also worthwhile to consider whether the 
particular skill or behavior is one that should 
ultimately occur at full independence. For 
instance, hand washing should ultimately occur 
at independence to allow dignity in bathrooms, 
and thus prompt fading should be planned 
concurrently.

A comprehensive assessment process should 
inform the planning of generalization domains 
depicted in Figs.  21.1 and 21.2. From post- 
referral (but pre-intervention), the practitioner 
should conduct interviews with the child with 
ASD where possible, all those who care about 

and for the child, and via direct observations in 
the child’s natural environments. Interviews may 
be guided by the “generalization planner,” and 
observations of the child’s behaviors are likely to 
add information about the forms of response to 
be targeted (e.g., what form of verbal behavior 
the child uses (verbal, vocal, signs, gestures, 
PEC, etc.)). Observations in the child’s natural 
current and likely future environments, including 
of peers, will enhance information about instruc-
tional and naturally occurring stimuli surround-
ing the desired behaviors.

At this point in planning, the analyst has 
exhaustive lists to place in the boxes as in 
Fig. 21.1. Before intervention commences, how-
ever, prioritization among response class mem-
bers, stimulus materials, settings, and people is a 
complex task that needs to be undertaken. 
Prioritization is best negotiated, with guidance 
from the behavior analyst, with those informants 
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Stimuli

Bar soap

Different pump soaps

Auto soap dispenser

Blow dryer

Roller towel

People

Parents

Teaching staff

(Fading to full independence)

Settings

School

Community

Homes of relatives

Topography

Press soap pump

Rub hands with bar soap

Place hands under auto dispenser

Pull/dry with roller towel

Place hands under blower

SKILL: Handwashing
Describe circumstances of initial intervention

Topography Hand washing/drying with varied stimuli
People___Parents__

Setting__ Home bathroom/kitchen_

Stimuli__Pump soap, sink, handtowel

STRATEGIES FOR GENERALISATION
Plan strategies for generalisation to meet relevant areas

Multiple exemplars – towels, soap types
Program common stimuli – pump soap similar to School
Train loosely – consider flexible steps of task analysis

Fig. 21.2 Generalization planner example for teaching handwashing

who contributed to the lists during the interviews. 
The inclusion of the child, if possible, and par-
ents in decision-making procedures of this type 
may be required by law in some jurisdictions. 
With regard to generalization planning for a par-
ticular intervention, a starting point has to be 
decided, e.g., what is the best setting in which to 
determine if the proposed intervention is effec-
tive and perhaps fine-tune it before generalizing 
to a new setting? In addition, at what point does 
the intervention end? Though we have planned 
for and measured behavior change in new set-
tings what would we expect to happen when an 
unidentified setting occurs a year after the inter-
vention? Intervention should end when the rein-
forcing contingencies that naturally occur in the 
environment take over, thus the behavior should 
transfer to the new setting a year later without 
any need for reintroduction of the intervention. 
To provide further guidance in the use of the 
planner, a case example from a published clinical 

intervention follows which focuses on interven-
tion for severe challenging behavior (Taylor 
et al., 2018).

 Case Example

 Client Information
Adam is a 12-year-old boy who attends main-
stream school. He has previously been diagnosed 
with autism spectrum disorder, attention-deficit/
hyperactivity disorder, and dyspraxia. Adam has 
been referred for behavioral intervention follow-
ing prolonged challenging behavior at school, 
involving multiple episodes of aggression, prop-
erty destruction, and elopement. As a result of 
these behaviors, Adam is currently isolated from 
his classroom for a reduced school day (four 
hours), where he completes few academic tasks 
(instead plays iPad games). When staff attempt to 
place academic demands, challenging behavior 

A. M. Arnold-Saritepe et al.



429

may increase to the point where Adam’s mother 
is phoned to come and collect him.

 Referral Question
Adam was referred to a behavior analyst due to 
prolonged challenging behavior in the school set-
ting. The goal identified by Adam’s mother and 
school staff was to slowly integrate him back to 
the classroom with his peers. Adam’s mother 
reported that challenging behaviors were not of 
concern in the home environment, but she 
acknowledged that demands were reduced, and 
preferred activities are more available.

 Behavior Assessment
Through the process of interviews with caregiv-
ers, school staff, and observation of Adam at 
home and school settings, the behavior analyst 
was able to identify the following target behav-
iors; whining, crying, property destruction, and 
aggression. A functional assessment revealed that 
all the target behaviors occurred to provide Adam 
with escape from demands, as well as access to 
tangibles (specifically the iPad).

 Intervention
Target behaviors occurred at such intensity that 
there was considerable risk to staff and peers 
nearby. Thus, the initial context of intervention 
was planned to be within the school setting, but 
prior to the school year starting. The intervention 
involved functional communication training, 
combined with preference-based teaching, 
whereby Adam helped determine the hierarchy of 
task demands. Alternative behaviors to be priori-
tized included communication (i.e., a functional 
communication response, FCR), tolerance, and 
following varied instructions. Staff and family 
were consulted about the feasibility of this inter-
vention, and as all the disruptive behaviors had 
the same function, it was agreed to work on them 
all at once.

 Planning for Generalization
As a part of intervention development, a general-
ization planner (Fig.  21.3) was completed. 
Topographically different behaviors of the same 
function were grouped for intervention. The 

maintaining stimuli were identified and the loca-
tions of the targeted behavior were listed in the 
order of intervention. It was decided that the gen-
eralization strategy of sequential modification 
would be most effective when considering set-
tings, given the risks inherent in progressing to 
the general classroom setting (i.e., to peers). 
Given safety risks, it was also determined that the 
most appropriate initial intervention context was 
one without peers or general teaching staff pres-
ent (i.e., 1 week prior to the school year starting). 
This was followed by continued one:one teaching 
when peers returned to school, with a trained 
teacher aide. Finally, Adam integrated into the 
general classroom, with his classroom teacher 
trained to implement the intervention. In terms of 
other generalization strategies, common stimuli 
were programmed during the initial context, by 
conducting intervention at school, with relevant 
materials (e.g., workbooks, science equipment) 
and locations (e.g., field, hallway, court area). 
Further, support staff were included in the initial 
teaching context as soon as possible, to become 
discriminative stimuli for FCR, tolerance, and 
compliance. For example, once Adam was inde-
pendently providing the initial communication 
response, the support staff continued those trials, 
while the analyst implemented trials targeting the 
next behavior (tolerance).

The overall process of functional communica-
tion training (specifically, skills-based treatment) 
fostered generalization through the use of indis-
criminable contingencies, whereby response 
requirements were randomized across trials (i.e., 
communication alone, or varied task require-
ments). The week after the initial intervention 
context, the intervention was then advanced 
across the entire school day, with full implemen-
tation by trained support staff who then contin-
ued to mediate generalization when Adam 
returned to the classroom.

 Results
Over the course of the intervention, challenging 
behaviors reduced to low levels, while targeted 
alternative behaviors improved. Within approxi-
mately 2 months, Adam progressed to spending 
the full school day within the regular classroom 
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Stimuli

Academic worksheets
Learning videos
Physical education equipment

People

Relief teacher aides
Classroom teachers
Peers

Settings

School when in session
Full range of school areas
Community (zoo, school trip)
Home

Topography
Varied communication: “Can I make 
a choice please”, Can I have my 
room please”

T Tolerance when request denied, 
compliance with varied academic & 
social instructions

SKILL: Communication>Compliance

Topography “Can I take a break please”/Whining, 
crying, property destruction, aggression
People___BCBA, teacher aides__
Setting__ School (not in session), one:one room_

Stimuli__Preferred activity materials (books, videos)

STRATEGIES FOR GENERALISATION
Sequential modification – one:one>classroom for safety

Program common stimuli – teacher aides who will continue

Train loosely – vary reinforcement for degrees of 
communication/compliance

Fig. 21.3 Generalization planner for Adam’s communication and compliance

and engaged in the majority of school activities. 
Adam was completing the majority of academic 
activities independently, with occasional 
 assistance from his teacher aide. Improvements 
were also seen in Adam’s academic performance, 
measured via writing, reading, math, and science 
assessments.

 Concluding Summary 
and Recommendations

If the literature is a reflection on what the behav-
ioral practitioner is doing in practice, we, the 
practitioners, are doing a dismal job. Less than a 
quarter of the reviewed articles from the last 
5 years of JABA included comment on mainte-
nance and less than half look to program for 
generalization in any way. If we are not actively 
engaging in steps to promote all forms of gener-
alization, across people, settings, stimuli, and 

time, we are not engaging in behavior consistent 
with applied behavior analysis. We are missing 
Baer et al’s. (1968) generality dimension far too 
frequently and we would also argue we are 
missing the applied dimension. If applied refers 
to the importance it has to society, what use 
does it have to anyone if our leaner can only 
wash their hands with their teacher in the school 
bathroom? Given how long it takes children to 
learn some skills, taking the effort to ensure 
appropriate and ongoing generalization is nec-
essary to create cost- effective and socially valid 
results.

A considerable volume of research exists 
within the applied behavior analytic literature 
that provides us with strategies to address gener-
alization and maintenance of behavior. Within 
Stokes and Baer’s (1977) technologies, we have a 
plethora of strategies we can put in place, e.g., 
behavior skills training, training peers and staff, 
video modelling, various prompts and cues, that 
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have been demonstrated to be successful in facili-
tating generalization. Furthermore, we have strat-
egies that can facilitate stimulus generalization as 
we teach, e.g., stimulus equivalence, recombina-
tive generalization and teaching imitation.

It is also imperative that the natural maintain-
ing contingencies be determined. Why should 
our learner continue to wash their hands after the 
backward chaining procedure, with most to least 
prompts and a contrived reinforcer, once the 
practitioner goes away? Handwashing is very 
important for health reasons and is something 
we, adults, have become very good at. A child 
with autism is possibly not at all interested in 
these reasons. Perhaps placing handwashing in a 
chain of behaviors around toileting and food 
preparation and consumption that culminates in 
access to the mobile phone or preferred food may 
be sufficient to maintain the behavior. Many of 
our daily behaviors (e.g., handwashing, shower-
ing, tying out shoelaces) do not have positive 
naturally maintaining contingencies. It is our role 
as the behavior analyst / practitioner to promote 
the establishment and maintenance of behaviors 
before withdrawing from the environment. 
Sitting and waiting for it to occur is not sufficient, 
nor is it the fault of our learner if it does not 
occur. Our goal is to make meaningful and 
socially significant changes in the lives of chil-
dren with autism. 
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 Introduction

Parents, daycare providers, teachers, and primary 
care providers (PCPs), such as doctors and nurse 
practitioners, can all play a key role in the early 
identification of autism spectrum disorder (ASD). 
However, given that parents spend the most time 

with their children and know their behaviors, 
moods, and daily skill repertoires best, they are 
an excellent resource in detecting initial symp-
toms of concern, which can lead to early assess-
ment, diagnosis, and intervention. Most recently, 
the Centers for Disease Control and Prevention 
(CDC) have stated that in the United States, 1 in 
54 children will be diagnosed with ASD and 1 in 
6 children, between 3 and 17  years of age, are 
diagnosed with a developmental disability 
(Centers for Disease Control and Prevention, 
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2020a). However, prevalence rates worldwide are 
likely higher as children with more subtle social 
communication markers and fewer behavioral 
issues may go undetected (Marlow et al., 2019). 
In addition, diagnostic discrepancies with ethnic-
ity and race continue to suggest that stigma and 
lack of awareness or access to resources still 
affect the accurate diagnostic identification of 
some individuals. Therefore, continuing to 
increase awareness of early markers of ASD, and 
giving parents the tools and education to assist in 
the early detection of high-risk infants, remains 
an important objective.

Parents have the opportunity to play a princi-
pal position in early identification, even before 
birth, if they are informed of the role of genetics 
and ASD during the early stages of pregnancy. 
Research has shown that high-risk infants are 
more likely to have familial backgrounds with 
developmental, medical, and/or psychiatric con-
ditions (Feldman et al., 2019). Therefore, ensur-
ing that PCPs fully notify parents of the 
importance of researching and sharing informa-
tion related to family history conditions could 
better help all parties to understand the level of 
risk. Additionally, sharing background informa-
tion could potentially lead to parents gaining 
increased knowledge regarding the early identifi-
cation of symptoms and access to appropriate 
ASD screeners once the child is born. Early 
developmental delays that can be noticeable after 
the child is born, such as limitations with eye 
contact, joint attention skills, social smiling, or 
lack of responding to their name are all key social 
communication markers of ASD (Barbaro & 
Freeman, 2021). These markers are all observ-
able behaviors that parents, if informed and made 
aware of, can monitor and voice concerns to their 
PCPs to increase the likelihood of screening at a 
very early age. However, if parents are not spe-
cifically asked about certain, more subtle symp-
toms (Hyman et  al., 2020) then they may not 
disclose these behavioral traits as concerns 
(Marlow et al., 2019), which could then lead to 
delays in proper diagnosis and treatment.

It has long been reported that more males than 
females are diagnosed with ASD. Females are 
often underrepresented, misdiagnosed, or diag-

nosed later than males, which can negatively 
impact access to services (Barbaro & Freeman, 
2021), specifically early intervention in which 
research has shown to have a positive shift in 
developmental trajectory and meaningful 
improvements for a wide range of skills areas 
(Barbaro & Freeman, 2021; Mozolic-Staunton 
et  al., 2020; Sacrey et  al., 2021). Although 
research has not consistently shown that gender 
differences are apparent in high-risk infants and 
toddlers, it remains imperative that parents are 
informed of subtle behavioral characteristics, 
especially if the infant is deemed to be at-risk 
based on family history circumstances. Currently, 
many children are not diagnosed until 4 years of 
age or older (Sacrey et  al., 2021), even though 
symptoms can be detected with a high degree of 
confidence as early as 12  months (Mozolic- 
Staunton et al., 2020). This discrepancy between 
age for identification of symptoms and when a 
diagnosis is provided should be considered inad-
equate when research supports early intervention 
services before the age of 2 years.

 Parents Raising Concerns 
and Screening for ASD

Expensive medical tests, which seek to identify 
biological markers (e.g., physical features of 
brain development), can be conducted at 6 months 
of age, during what is referred to as a “pre- 
symptomatic” period. However, these tests are 
costly and inaccessible to most families. The 
American Academy of Pediatrics suggests 
screening specifically for ASD between 18 and 
24  months during primary care well checks as 
well as general developmental screening at 9, 18, 
and 30 months of age (Hyman et al., 2020). The 
oldest and one of the most used early screening 
measures is the Modified Checklist for Autism in 
Toddlers (M-CHAT; 16–30  months). Another 
popular measure, the Screening Tool for Autism 
in Toddlers and Young Children (STAT), is for 
infants aged 24–36 months. The CDC also recog-
nizes several other more general developmental 
screeners with varying sensitivity, including the 
Ages and Stages Questionnaires (ASQ; 1 month 
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to 5  years), Communication and Symbolic 
Behavior Scales (CSBA; 6–24  months), and 
Parents’ Evaluation of Developmental Status 
(PEDS; birth to 7  years 11  months of age) 
(Centers for Disease Control and Prevention, 
2020b).

General guidelines and toolkits have been cre-
ated around the globe to help lead parents through 
the process of detecting concerns, assessing for 
diagnostic purposes, and accessing intervention 
services. Some include the Ambitious about 
Autism Parent Toolkit (Ambitious about Autism, 
2021), National Guideline Implementation 
Toolkit (Cooperative Research Centre for Living 
with Autism, 2021), and the Autism Speaks First 
Concern to Action Tool Kit (Autism Speaks, 
2021). Autism Speaks is an organization that pro-
vides research, advocacy services, and support to 
autistic individuals and the caregivers and profes-
sionals who assist and support them (Autism 
Speaks, n.d.). The organization has created a free, 
easily assessable First Concern to Action Tool 
Kit designed to educate caregivers on child devel-
opment, discuss concerns with PCPs, and navi-
gate the process of obtaining an evaluation 
(Autism Speaks, 2021). The tool kit lists “red 
flag” warning signs, described by clinicians as 
behavior and social communication markers, as 
well as specific months in which delays should be 
considered a significant concern warranting a 
discussion with a physician. The tool kit recom-
mends scheduling an appointment with a PCP 
and requesting a developmental screener if the 
child is not meeting any of the milestones pro-
vided in the red flag milestone list. Furthermore, 
the tool kit provides a letter template for the 
healthcare provider and immediate access to the 
M-CHAT questionnaire, both of which can be 
brought on the day of the appointment.

More recent research continues to support 
parents as reliable sources who can identify 
social communication markers (e.g., limited eye 
contact) in high-risk infants, as early as 9 months 
of age (Sacrey et al., 2021). This insinuates that 
parents can be key to early detection if given the 
opportunity. Therefore, further development of 
ASD-specific screening measures for younger 
children that are completed by caregivers in addi-

tion to teaching parents how to better identify 
symptoms is a worthwhile cause. Not only would 
this approach be more accessible and cost- 
efficient to families worldwide compared to med-
ical tests, but also it would likely lead to more 
children being properly evaluated and gaining 
access to intervention services earlier. However, 
to be successful, additional variations of these 
measures need to be modified to account for cul-
tural diversity and social-economic backgrounds 
(Marlow et al., 2019).

Once a child has been identified as “at-risk” 
by the PCP or a parent continues to have con-
cerns, those parents have several options, depend-
ing on access to resources. They can acquire a 
second opinion by another PCP or seek out an 
independent evaluation by a psychologist, neu-
rologist, or another developmental specialist, 
which may or may not be covered by insurance. 
They can also request an evaluation from a pub-
lic/state agency or local school district, with the 
caveat that there may be a lengthy waitlist. Parent 
resources, persistence, insurance, and socioeco-
nomic status play a large role in this process. This 
course of action can often take weeks, even 
months, and costs and access to evaluation ser-
vices will vary by state and country. Resources 
like the Autism Speaks First Concern to Action 
Tool Kit provide guidelines on what parents can 
be actively working on during the waiting period, 
such as gathering additional information on local 
services available, as well as providing evidence- 
based strategies to promote social communica-
tion and play skills (Autism Speaks, 2021).

 Parent Involvement 
in the Evaluation Process

During the evaluation phase, parents again are 
the ones providing most of the information 
needed to properly assess the child’s skills and to 
determine what level of support is needed. A 
thorough ASD assessment will often consist of 
interviews (i.e., parent, daycare provider, 
teacher), parent-completed questionnaires or an 
autism-specific caregiver interview (i.e., Autism 
Diagnostic Interview-Revised), direct observa-
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tion, and ideally, the “gold standard” diagnostic 
measure (i.e., Autism Diagnostic Observation 
Schedule, Second Edition). Parent-completed 
questionnaires may be ASD specific, such as the 
Gilliam Autism Rating Scale, Third Edition 
(GARS-3), Childhood Autism Rating Scale 
(CARS2), Baby and Infant Screen for Children 
with aUtIsm Traits (BISCUIT), or The Autism 
Spectrum Rating Scales (ASRS). Or question-
naires can be more general and assess a wide 
range of behavioral, developmental, emotional, 
and adaptive skills areas such as the Behavior 
Assessment System for Children, Third Edition 
(BASC-3) or the Adaptive Behavior Assessment 
System, Third Edition (ABAS-3). For all these 
questionaries, clinicians are relying on and trust-
ing the parent’s ability to understand the items 
and to accurately rate their child’s behaviors and 
skills. In many cases, language and cultural barri-
ers can affect a parents’ understanding of assess-
ment questions (Marlow et al., 2019), so parents 
must be given a version in their primary lan-
guage, and, if available, one with items created 
specific to their culture, or the use of a translator, 
if necessary.

Research has demonstrated with great confi-
dence that ASD interventions have long-term 
developmental benefits. Koegel et  al. (2014) 
reviewed the literature noting that with appropri-
ate treatment in place, many children who have 
received evidence-based interventions participate 
in regular education classrooms, fewer than 10% 
will remain nonverbal, and approximately 25% 
will no longer meet the criteria for ASD once 
treatment is completed. Furthermore, there are 
also financial benefits correlated with interven-
tion services for families of children with ASD 
and society (Mozolic-Staunton et  al., 2020). 
Children receiving 3 years of early intervention 
before school entry were estimated to show a cost 
savings of up to one million USD per individual 
aged 3–55  years; however, without early inter-
vention, symptoms are likely to go untreated, 
requiring more costly services to address these 
issues when the child is older (Koegel et  al., 
2014). Furthermore, involving parents as agents 
of change during early intervention services can 
produce additional gains in both child skill devel-

opment, as well as improvements in parent self- 
confidence and mental health (Koegel et  al., 
2014).

 History and Theoretical 
Foundations of Parenting Programs

The majority of parent training programs (PTPs) 
that are well established today were influenced 
by several psychological theories that developed 
between the 1950s and 1980s (Hasla et al., 2019). 
These theories helped shape the use of common 
strategies employed across most of the group and 
individual PTPs today.

In the early 1950s, B. F. Skinner’s published 
his book, Science and Human Behavior, which 
discussed how human behaviors can be predict-
able and therefore controlled to an extent. 
Furthermore, it explains how specific social con-
tingencies, also known as behavioral principles 
(e.g., antecedents, consequences, reinforcement, 
punishment), can be applied to several areas such 
as education, religion, and therapy (Skinner, 
1953) to impact human behavior positively or 
negatively. Most PTPs now acknowledge how 
parent behaviors can impact a child’s behavior 
and vice versa through these principles and there-
fore, by teaching parents how to modify their 
behaviors, PTPs can help create positive behav-
ioral changes in their children. Teaching parents 
basic skills, such as offering choices, reducing 
initial demands, reinforcing compliant behaviors 
(e.g., with praise or tokens), or using a punitive 
consequence (e.g., a brief time out until the 
instruction is complete), can lead to improve-
ments in the child’s behavior. Moreover, these 
child developments are directly linked to posi-
tive, consistent, and immediate changes (e.g., 
antecedents, consequences) in parent behavior. 
For instance, if a child is attempting to gain a par-
ent’s attention inappropriately by yelling their 
name while the parent is speaking to a teller in 
the bank, the consequence they receive will lead 
to an increase or decrease in their future behavior 
of using yelling as a strategy to gain attention. If 
the parent stops talking to the teller, leads the 
child out of the bank, and provides the undivided 

R. K. Dogan



439

attention the child seeks, the child will be more 
likely to yell inappropriately in the future. 
Whereas, if the child is ignored and redirected to 
an independent activity (e.g., asked to sit and 
draw), the child will be less likely to yell in the 
future because it did not result in gaining the par-
ent’s undivided attention.

Albert Bandura’s theory on social learning 
models was published in the 1977 article, “Self- 
efficacy: Toward a unifying theory of behavioral 
change.” In this research paper, Bandura defends 
a theoretical framework to explain psychological 
phenomena applicable beyond psychotherapy. 
One primary focus of this article, related to the 
development of PTPs, is how various modes of 
treatment can influence behavioral change. 
Bandura defined outcome expectancy as the indi-
vidual’s estimate that a certain behavior they 
engage in leads to definitive outcomes or conse-
quences, whereas efficacy expectations are 
related to how confidently an individual believes 
that they can successfully engage in the behavior 
needed to produce the desired outcome. During 
and following treatment, an individual’s per-
ceived self-efficacy can impact motivation and 
the use of appropriate coping skills. Bandura 
(1977) further explains that by using various 
modes of induction during the treatment process, 
one can impact four different sources of informa-
tion that will affect a client’s perceived self- 
efficacy, thereby increasing the success of 
treatment gains. Variations of these modes of 
induction, noted in Fig. 22.1, are commonly used 
today during various forms of cognitive- 
behavioral therapy (CBT), ABA therapy, and par-
ent training. Many PTPs today incorporate 
strategies such as modeling (e.g., in vivo, video), 
suggestion (i.e., words of encouragement, praise), 
desensitization (i.e., frequent practice opportuni-
ties), and relaxation techniques (e.g., deep breath-
ing), that can increase self-efficacy and lead to 
greater treatment outcomes.

In 1982, G. R. Patterson’s study and research 
of the coercion theory was published in his book, 
Coercive Family Process. His theory attempted 
to explain the variables that can account for an 
increase in or maintenance of aversive and 
aggressive behaviors during child and caregiver 

interactions. This theory reflects on aspects of 
social and cognitive-psychological variables, 
physiological components such as the responses 
of the automatic nervous system, and reinforce-
ment theory. One aspect can be how conse-
quences occurring after these aversive behaviors 
and events may lead to an increase or decrease in 
these behaviors. For instance, if a parent requests 
that the child clean up their room and the child 
ignores the request, the parent may then escalate 
their behavior by using a louder voice, harsher 
tone, or expressing other signs of frustration and 
irritability. The child may then respond to the 
parent’s escalation by vocally refusing and 
engaging in tantrum behavior. This interaction 
may go back and forth multiple times until either 
the parent gives up or exhibits a more heightened 
variation of reactions (e.g., screaming, threats, 
corporal punishment) that cause the child to com-
ply. If the parent gives in (i.e., removes or stalls 
the demand), then the child’s heightened reaction 
using tantrum behavior has been reinforced and 
the next time, they may be more inclined to 
behave in escalated fashion from the start versus 
ignoring the parent (e.g., low level, less disrup-
tive problem behavior).

Furthermore, if the child’s initial reaction is to 
tantrum, then the parent’s initial response to this 
may be to use screaming, threats, or corporal 
punishment from the start rather than expressing 
irritability and repeating the request. If the parent 
succeeds in getting the child to comply using the 
escalated reactions of screaming, threats, and/or 
corporal punishment (e.g., a slap), then these 
behaviors have now been reinforced and the par-
ent will be more likely to use these initially in the 
future. The cycle of escalation can start with 
either the child or parent and the escalation may 
take weeks, months, or years to develop into a 
highly tumultuous pattern, but the escalation is 
likely to continue over time unless the parent or 
child learns different behavioral patterns. 
Patterson’s coercion theory has influenced PTPs 
to focus on teaching parents positive behavior 
management strategies to alter this negative cycle 
(see Fig. 22.2).

There are multiple evidence-based PTPs 
worldwide, which all share common features. 
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Fig. 22.1 Major 
sources of efficacy 
information and the 
principal sources 
through which different 
modes of treatment 
operate. (From: Bandura 
(1977))

Parent gives 
demand to clean 

room

Child ignores

Parent escalates to 
louder voice, 
harsher tone

Child escalates to 
refusal and tantrum 

behavior

Parent escalates to 
screaming, threats 
and /or corporal 

punishment

Parent gives in (demand removed) 
and child's last escalation behavior 
is reinforced or parent succeeds, 

child complies ,and the parents 
last escalation behavior is 

reinforced

Fig. 22.2 An example 
of the coercive cycle that 
involves parent and child 
interactions when a 
demand is provided

PTPs in general seek to improve the caregiver–
child relationships by teaching caregivers effec-
tive strategies to manage problem behaviors 
while strengthening relationships through boost-
ing parental knowledge and reducing negative 
patterns of behaviors. Three of the more well- 

known programs are The Incredible Years (IY), 
Parent–Child Interaction Therapy (PCIT), and 
Triple P (see Table  22.1). All were developed 
over 40  years ago and have an abundance of 
research supporting their success. These three 
PTPs have been developed to be implemented 
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Table 22.1 Variation in parent training programs

Parent training 
program Specific components Duration of treatment Auxiliary adjunct programs
The 
Incredible 
Years

Toddler basic 
(1–3 years)

13 weeks (2-hour group sessions) School Readiness Program; Attentive 
Parenting Program; Autism 
Spectrum and Language Delays 
Program

Preschool basic 
(3–6 years)

18–20 weeks (2-hour group 
sessions)

School-age basic 
(6–12 years)

12–20 weeks (2-hour group 
sessions)

Advanced 
(4–12 years)

9–11 weeks (2-hour group 
sessions)

Well-Baby Program

Parent–Child 
Interaction 
Therapy 
(PCIT)

PCIT with 
child-directed 
interaction and 
parent-directed 
interaction 
(2–7 years)

12–20 sessions (1-hour) Group PCIT; Home-Based PCIT; 
Teacher–Child Interaction Training 
(TCIT); Infant Behavior Program; 
PCIT–Emotional Development; 
PCIT with Emotion Coaching; 
Intensive PCIT (I-PCIT); 
PCIT-CALM

Triple P Level 1 (Universal 
Triple P)

High-impact communications 
campaign, not delivered directly to 
parents

Family Transitions Lifestyle; 
Stepping Stones; Indigenous

Level 2 15–30 min consultations as needed 
provided by a practitioner who 
provides regular support or three 
90-min seminars

Level 3 Four 15–30 min consultations as 
needed provided by a practitioner 
who provides regular support or up 
to four 2-hour group sessions

Level 4 5 group sessions and 3 follow-up 
consultants via phone, or one-on- 
one (10 one-hour sessions), or 
Internet-based service option/
self-help workbook/weekly phone 
consultations

Level 5 Enhanced 
Triple P; Pathways 
Triple P (Infancy to 
2 years)

1–3 modules (ranging from three 
40–90 min sessions) with a 
maintenance and closure session

Teen Triple P 
(12–16 years)

Three 90-min seminars

with families struggling with maladaptive, 
 problematic behaviors. Research on these pro-
grams continues to extend with more diverse 
populations such as individuals with autism and 
other developmental delays (Dababnah & Parish, 
2014; Garcia et al., 2015; Ros et al., 2016) and 
high- risk and socially disadvantaged populations 
(Chaffin et  al., 2011; Galanter et  al., 2012; 
Furlong & McGilloway, 2015), as well as multi- 
cultural groups and individuals from various 

countries (Lieneman et  al., 2017; Morawska 
et al., 2011). Additional research in the areas of 
low- and middle-income (LAMI) countries 
(Hastings et al., 2012; Puffer et al., 2015), pro-
grams for wider ranged, culturally diverse clients 
(Baumann et  al., 2015; Hamdani et  al., 2017), 
strategies tackling barriers to treatment 
(Lieneman et al., 2019), and research focused on 
component or parametric analyses (Lieneman 
et  al., 2017; Pidano & Allen, 2015) are still 
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needed. Regrettably, PTPs that are not funded by 
government agencies or reimbursed through 
insurance companies, come at a hefty price to the 
consumer (Pidano & Allen, 2015) and will not be 
made accessible universally until those involved 
in the development, service delivery work, and 
policymaking conclude and agree that the long- 
term outcomes for the child, family, and society, 
including financial benefits of these programs, 
are worth the short-term costs.

Behavioral parent training is considered the 
leading intervention for child behavioral issues 
(e.g., compliance, disruptive behaviors) that are 
linked to a wide range of psychopathologies. 
More than 100 publications over the last few 
decades, including meta-analysis reviews, have 
securely identified behavioral PTPs as evidence 
based and highly efficacious over time (Booth 
et  al., 2018; Cohen et  al., 2010; Kaehler et  al., 
2016). Research in this area demonstrates that 
parent participation among programs can differ 
significantly and that the teaching methods can 
include a variety of components. In the last few 
decades, parent involvement during treatment 
has risen as research shows that it can lead to 
long-term gains with maintenance and general-
ization of skills (Booth et al., 2018; Hsieh et al., 
2011), as well as reduced parental stress and 
improvement in parenting skills (Schultz et  al., 
2011). Parents, or also referred to as agents of 
change, work with professionals who are focused 
on training them to deliver treatment to their chil-
dren. Parent-implemented or parent-mediated 
programs are typically labeled as primary or 
complementary. Both are led by a key therapist 
who uses variations of modeling, role-play, and 
feedback or coaching to train the parent how to 
deliver a specific intervention with their child to 
enhance skill development in several settings 
(Bearss et al., 2015). However, with complemen-
tary parent-mediated programs, the lead therapist 
will work with the child first without direct par-
ent involvement, and then use coaching strategies 
to incorporate the parent and transfer instruc-
tional control during the therapy session (Bearss 
et al., 2015).

There are various strategies used by profes-
sionals to train parents through PTPs or as part of 

an individualized program within an academic 
center (e.g., psychology department, early inter-
vention program), or private setting (e.g., psy-
chology clinic). These strategies may include 
providing verbal or written instructions, model-
ing the skills for the parent, using role-play, or 
coaching to allow the parent to rehearse the novel 
skills with a therapist or their child, and provid-
ing specific feedback to lessen errors and rein-
force correct techniques. When these components 
are used together, it is referred to as Behavioral 
Skills Training (BST; see Table 22.2). The term 
BST was coined in the 1990s (Crane, 1995) and 
this training technique has been extensively 
researched and continues to be considered one 
the most effective and efficient methods of teach-
ing new skills to parents specifically as well as to 
individuals of all ages with diverse diagnoses.

One primary issue within the BST research is 
the inconsistency with the use of all components. 
With researchers using variations of the compo-
nents without systematically assessing them, it 
remains unclear what minimum number of com-
ponents are required to achieve the strongest 
effects and what formats the components should 
be delivered in (e.g., written versus verbal 
instructions, video versus in  vivo modeling). 
Three research studies in the 1980s suggested 
that instructions alone were insufficient to create 
behavior change (Ward-Horner & Sturmey, 2012) 
and within the last decade, three additional stud-
ies have conducted a component analysis of BST. 
Two articles noted that all four BST components 
were required for behavior change and skill 
maintenance (Davis et  al., 2019; Drifke et  al., 
2017), and another stated that strictly feedback 
and modeling were demonstrated to be the most 
effective components (Ward-Horner & Sturmey, 
2012). Of the six publications in this area, four 
were used to evaluate caregiver skills. Due to the 
high variability in populations, settings, and 
behaviors that BST can be applied to, it has 
affected researchers’ abilities to draw strong con-
clusions regarding which components show the 
most efficacy overall. However, research in this 
area continues to grow and suggests an individu-
alized approach may be more beneficial for some 
populations.
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Table 22.2 Example of BST components used to teach the three-step prompting procedure

Technique Description Example
Instruction The clinician provides a rationale to the 

learner, either verbally and/or in written 
form for why a skill is important to 
learn

The clinician gives the parent a handout on the three-step 
prompting procedure and explains how this prompting 
strategy will help lead to an increase in child compliance

Model The novel skill is modeled for the 
learner to demonstrate what the skill 
looks like visually

The clinician models the three-step prompting procedure 
with the child in front of the parent; correct and incorrect 
strategies would be used to help the parent discriminate 
what this skill does and does not look like

Rehearse The parent is given the opportunity to 
practice using the new skill either 
during role-play with the clinician and/
or in vivo as part of coaching

The clinician may first role-play the three-step prompting 
procedure with the parent while switching roles of who 
plays the child; following, the clinician may watch the 
parent practice with the child through a one-way mirror 
or via telehealth, using a bug-in-the-ear device

Feedback Labeled (i.e., behavior specific), 
unlabeled praise, corrective criticism, or 
a combination is provided to the parent 
to praise and reinforce correct skill 
demonstration or to remediate incorrect 
performance

During or following the role-play or coaching, the 
clinician will provide positive comments about what the 
parent did correctly (e.g., “Nice job giving a clear, 
specific instruction”) and corrective feedback on parent 
errors (e.g., “I noticed when your child complied right 
away, you forgot to praise him/her for being a good 
listener; let us try this again giving praise for the 
behaviors we like to see”)

 Sleep Issues

Infant sleep problems affect up to 25% of the 
population and cause significant stress for par-
ents (Field, 2017). The CDC (Centers for Disease 
Control and Prevention, 2018) reports that six in 
ten middle school students and seven in ten high 
school students have insufficient sleep. Research 
has also shown that poor sleep hygiene over long 
periods of time can increase the risks of serious 
health issues such as obesity and diabetes as well 
as contribute to challenges with academics, atten-
tion, and behavioral problems (Centers for 
Disease Control and Prevention, 2018). 
Additionally, sleep problems are also associated 
with psychological disorders such as attention- 
deficit/hyperactivity disorder (ADHD) and have 
a bidirectional link with symptoms associated 
with anxiety and depression (Bourchtein et  al., 
2020; Hunter et al., 2020). Approximately 80% 
(Hunter et al., 2020; McLay et al., 2018) of chil-
dren with ASD also experience sleep issues, most 
commonly with resistance to bedtime routines, 
night waking, unwanted co-sleeping, and reduced 
total sleep time (Kirkpatrick et al., 2019; Vriend 
et al., 2011). Sleep deprivation for children with 

ASD can lead to an increase in other problematic 
behaviors (Johnson et al., 2018; Mazurek & Sohl 
2016; McLay et  al., 2018; Vriend et  al., 2011) 
such as aggression, noncompliance, deficits in 
daily living skills (Kirkpatrick et  al., 2019), 
hyperactivity, self-injurious behaviors, as well as 
contribute to distressing parent consequences 
(e.g., fatigue, depression, heightened stress) 
(Hunter et  al., 2020; Kirkpatrick et  al., 2019). 
Furthermore, some studies have shown that sleep 
issues can be a chronic condition (Johnson et al., 
2018) lasting into adulthood (Goldman et  al., 
2017).

Sleep interventions are categorized as phar-
macological, behavioral, or a combination of the 
two. Since most behavioral interventions occur in 
the home setting during nonworking hours, par-
ents, as agents of change, need to be trained to 
apply strategies that they find manageable to 
implement. Simplistically, behavioral interven-
tions for sleep issues have focused on decreasing 
parent–child behaviors that are incompatible or 
disadvantageous to sleep (e.g., unwanted co- 
sleeping) while also increasing those parent–
child behaviors that can improve sleep (e.g., 
creating a healthy sleep routine). Common inter-
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vention techniques taught to parents of children 
exhibiting sleep problems have often included a 
multi-element approach using a combination of 
psychoeducation about sleep hygiene, relaxation 
strategies, limiting stimuli or activities that affect 
sleep such as caffeine and access to electronics 
(Bourchtein et  al., 2020), positive, consistent 
bedtime routines, scheduled waking routines, 
reduction in day time napping (Carr, 2019), grad-
uated extinction (e.g., increasing intervals 
between comforting the child) (Vriend et  al., 
2011), and bedtime fading (e.g., gradually mak-
ing bedtime earlier) (Field, 2017; Kirkpatrick 
et al., 2019). It should be noted that professional 
support and delivery can impact treatment. For 
instance, similar benefits have been found for 
group versus individual formats and session 
durations that range from 2 to 5 weeks. However, 
hands-on (e.g., clinician-led modeling or role- 
play) may be more beneficial than written materi-
als (Kirkpatrick et al., 2019). It is also important 
to note that some of the child-focused interven-
tions temporarily have led to an increase in mal-
adaptive behavior by the child in the form of 
extinction bursts (e.g., when the child is no lon-
ger permitted to stall bedtime), which can be par-
ticularly challenging for parents. Therefore, it is 
essential that clinicians and behavior analysts 
fully inform parents of what to expect during the 
intervention process and empower them with 
education, realistic expectations, and proper 
training, to increase the likelihood of success.

In the last 20 years, several systematic reviews 
have been conducted that have demonstrated that 
parent-mediated interventions for sleep are not 
only effective but also produce longer-lasting 
results compared to pharmacological interven-
tions alone (Carr, 2019). In a recent review of 
nonpharmacological interventions for sleep with 
school-age children, results indicated that behav-
ioral parent training was particularly beneficial 
for children with various forms of psychopathol-
ogy including ADHD (Bourchtein et  al., 2020) 
and those individuals with developmental disor-
ders (Kirkpatrick et  al., 2019). Behaviorally 
based sleep interventions in the home have also 
produced collateral benefits to treatment, such as 
positive changes in other behaviors or symptoms 

not directly targeted as part of the intervention 
(e.g., stereotypical behaviors, internalizing symp-
toms) (Hunter et al., 2020). More recent research 
in this area has focused on health and safety 
issues related to child sleep problems. Carrow 
et al. (2020) used BST to teach caregivers how to 
reduce the risk of sleep-related, sudden unex-
pected infant deaths (SUIDs) caused by harmful 
environmental arrangements (i.e., laying infant 
on stomach with face down, use of soft bedding). 
Parents in this study were taught how to use 
appropriate materials and arrange the sleep envi-
ronment in a way that keeps the infant safer. 
Similarly, in a case study with a six-month-old 
infant with moderate obstructive sleep apnea, 
Voulgarakis et al. (2017), using an ABA reversal 
design, applied antecedent manipulations (i.e., 
relocation of certain stimuli) and noncontingent 
social reinforcement to increase the use of a lat-
eral sleeping position.

Recent research, specific to the ASD popula-
tion, has an assortment of diverse populations 
and treatment methods. One study examined a 
brief (i.e., 2 sessions) intervention for adoles-
cents aged 11–18 years to improve sleep hygiene 
(Loring et  al., 2018). Another compared group 
(two, 2-hour sessions) versus individual (one, 
1-hour session) delivery format of a sleep educa-
tion curriculum (Malow et al., 2014). In another 
comparison study, many families (i.e., a sample 
of 40) participated in a randomized clinical trial 
(RCT) where they were randomized into a behav-
ioral parent training program or a nonsleep- 
related parent education group (Johnson et  al., 
2013). Results indicated that a five-session pro-
gram was provided, and it was proposed that 
behavioral parent training program had signifi-
cantly more parent-reported improvements with 
robust effect sizes at 4 and 8 weeks. McLay et al. 
(2018) had seven families participate in a func-
tional behavior assessment (FBA), which later 
contributed to an individualized behavioral treat-
ment plan utilizing a multi-component interven-
tion (i.e., social story, fading procedures, planned 
ignoring, positive reinforcement, Gro-clock) to 
address the sleep behaviors of children with ASD 
aged 2–5 years. Although two children dropped 
out during the study, overall results demonstrated 
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a decrease with reactive co-sleeping and high sat-
isfaction ratings by parents. In another compari-
son study, Roberts et  al. (2019) compared an 
online and group parent education program. Both 
consisted of two, 2-hour sessions either as inter-
active workshops or online podcast sessions with 
a blogging option. The educational program was 
modeled from prior research and the book Solving 
Sleep Problems in Children with Autism (Katz 
and Malow, 2014). Although only 52% of parents 
completed the online program and 76% finished 
the face-to-face option, results demonstrated that 
both programs showed parent-rated improve-
ments in child sleep behaviors and parent quality 
of life (Roberts et al., 2019).

In a 2021 feasibility study, MacDonald et al. 
(2021) held a multi-session, community-based 
program that consisted of a previously published 
curriculum and associated materials (i.e., time 
log, visual supports, homework, actigraphy). 
Preliminary findings were positive and sugges-
tive that community therapists who are trained by 
academic professionals can effectively be taught 
to provide parent training and education services, 
therefore increasing access to treatment for larger 
populations. In 2017, Goldman and colleagues 
took a novel approach by assessing both parent 
and child self-report measures along with physi-
ological measures to compare the sleep behaviors 
of adolescent/young adults with ASD and a typi-
cally developing peer group. The results of the 
study found that individuals with ASD reported 
more difficulty falling asleep and displayed lon-
ger sleep latency compared to typically develop-
ing peers. Although no clear explanation was 
examined, it was proposed that most autistic indi-
viduals reported an earlier bedtime, which may 
have impacted their struggle with falling asleep. 
This early bedtime may have been related to 
medication side effects, less social obligations to 
stay in contact during the evening with peers, or 
parents setting stricter bedtime curfews com-
pared to parents of typically developing peers 
(Goldman et al., 2017). In addition, a large RCT 
was conducted in 2015 with over 200 participants 
investigating the effects of a sleep intervention on 
infant behaviors (Hall et al., 2015). The interven-
tion targeting parent cognitions and behaviors 

consisted of one 2-hour session and bi-weekly 
telephone sessions for 2  weeks led by nurses. 
Information was provided on normal infant sleep 
habits and routines, strategies parents could 
implement to better manage sleep issues, and an 
educational video of infants in various stages of 
sleep. Researchers found that compared to the 
control group, families who received the multi- 
component intervention had a reduction in child 
night wakenings, increases in night sleep dura-
tion, and improvements in parents’ beliefs and 
expectations about infant sleep behaviors (Hall 
et al., 2015). Lastly, current research also contin-
ues to support the use of specific parent-mediated 
interventions such as bedtime fading and estab-
lishing healthy, positive sleep routines (Delemere 
& Dounavi, 2018; Sanberg et al., 2018). Delemere 
and Dounavi (2018) analyzed secondary out-
comes and noted that parent-delivered behavioral 
interventions can both positively impact learning 
opportunities and decrease challenging behav-
iors, but not consistently for all individuals. 
Malow et al. (2014) also noted secondary treat-
ment gains in repetitive behaviors as well as par-
ent quality of life and competence as measured 
by parent-completed questionaries.

Given the prevalence and substantial negative 
impact, both with short- and long-term effects on 
clients and their families, additional research in 
the area of ASD and sleep issues should continue 
to evaluate treatment fidelity, stimulus control 
interventions (Delemere & Dounavi, 2018), long- 
term maintenance of skills (Kirkpatrick et  al., 
2019; Loring et  al., 2018), collateral effects of 
treatment (Bourchtein et al., 2020; Hunter et al., 
2020), and treatment delivery selections (Johnson 
et  al., 2013; Malow et  al., 2014). In addition, 
research with more well-controlled methodolo-
gies (Vriend et al., 2011), component analysis of 
multi-component interventions (McLay et  al., 
2018), and larger sample sizes (Johnson et  al., 
2013; Sanberg et  al., 2018) should be investi-
gated. Sleep issues, regardless of diagnosis, can 
be long lasting, and symptoms may not decline 
with time naturally. This is a primary reason why 
young children with ASD should be a key popu-
lation to screen and be provided with early access 
to treatment.
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 Communication

According to the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-V), commu-
nication disorders fall under the categories of lan-
guage disorder, speech sound disorder, 
childhood-onset fluency disorder (stuttering), 
social (pragmatic) communication disorder, as 
well as other specific and unspecified communi-
cation disorders and these affect variations in 
speech, language, and communication skills 
(American Psychiatric Association, 2013). 
Although prevalence rates are unclear for many 
of these communication disorders, research has 
indicated that a language disorder untreated after 
age four will likely persist into adulthood, and 
children with receptive language impairments 
compared to expressive deficits are more resis-
tant to treatment. Furthermore, the DSM-V states 
that children diagnosed with speech sound disor-
der tend to have a better prognosis, and typically 
respond well to treatment. Individuals with 
childhood- onset fluency disorder typically 
express these verbal challenges by 6 years of age 
but onset can vary between ages 2 and 7  years 
and 65–85% significantly improve. Individuals 
with social (pragmatic) communication disorder 
display challenges with the social use of both 
verbal and nonverbal communication abilities 
that appear as atypical from an early age (i.e., 
4–5 years old) although those with milder forms 
may not be identified until adolescence. Without 
treatment, social (pragmatic) communication dis-
order can have a lasting negative impact on social 
relationships and behaviors. Finally, other spe-
cific and unspecified communication disorders 
are provided when symptoms are considered 
clinically significant but do not meet criteria for 
one of the primary categories as previously noted 
(American Psychiatric Association, 2013). Since 
age is a predictor of long-term prognosis for 
communication disorders, as well as correlated 
with other academic skills and behavioral issues 
(Heidlage et al., 2020), early interventions with 
parent involvement are imperative.

A core symptom of ASD includes deficits in 
social communication. This can include chal-

lenges with social engagement, language, com-
munication, as well as play skills (American 
Psychiatric Association, 2013). When an indi-
vidual has multiple skills deficits, compared to 
only one language disorder, the impairments in 
social communication can negatively impact the 
usefulness of typical parent–child language inter-
actions that would normally boost language 
learning (Heidlage et  al., 2020). Research has 
also shown that there are long-term negative out-
comes if deficits in social communication abili-
ties persist (Pacia et al., 2021). In a review of the 
literature for parenting interventions with chil-
dren diagnosed with ASD, most focus on com-
munication as the primary target behavior (Bearss 
et al., 2015). Common targets for parent- mediated 
interventions include teaching parents how to 
modify their actions to facilitate language learn-
ing. This includes responding to bids for atten-
tion, using the child’s interest in activities or 
items to model and assist in expanding language, 
responding to variations in vocalizations to rein-
force specific sounds, and using naturally occur-
ring routines or play activities to motivate the 
child, as well as embedding more frequent oppor-
tunities for the child to practice using desired 
forms of communication (Heidlage et al., 2020). 
Common procedures based on ABA include 
shaping, modeling, incidental teaching, as well as 
echoic, mand, tact, and intraverbal training. 
Discrete trial teaching (DTT) and functional 
communication training (FCT) are often incorpo-
rated into part of structured Naturalistic 
Developmental Behavioral Interventions (NDBI) 
programs (Bearss et  al., 2015; Gevarter et  al., 
2021). These programs share a common goal of 
using natural learning opportunities within a 
meaningful and developmentally appropriate 
context (Akemoglu & Tomeny, 2021) and may 
include, but are not limited to, Early Start Denver 
Model (ESDM), Joint Attention, Symbolic Play, 
Engagement, and Regulation (JASPER) 
(Sengupta et  al., 2020), and Pivotal Response 
Treatment (PRT) (Bearss et al., 2015). These pro-
grams and training strategies encourage and 
teach parents how to use daily ordinary opportu-
nities to not only increase the dosage of the inter-
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vention (e.g., from the clinic services only to 
home-based training as well), but also promote 
generalization of child skills (Ingersoll & Wainer, 
2013).

Recent literature focused on the ASD popula-
tion has investigated the effects of specific train-
ing programs such as naturalistic communication 
training (NCT) and FCT to improve communica-
tion skills. Akemoglu and Tomeny (2021) used 
coaching to teach parents how to implement 
shared-reading activities and skills associated 
with NCT (i.e., modeling, mand-model, and time 
delay) to increase preschool-level children’s 
communication skills with strong parent fidelity. 
In another study with Latinx families, investiga-
tors, using a nonconcurrent baseline design, 
explored the effects of implementing one training 
session plus two coaching sessions to improve 
parent communication turn-taking skills and the 
independent responses of their children (Gevarter 
et al., 2021). Results demonstrated that this brief 
intervention had positive outcomes on the par-
ent’s behaviors as well as the child’s during and 
following the removal of provider support. FCT 
is a primary intervention for teaching communi-
cation while working to reduce problematic 
behaviors and is recognized as an evidence-based 
intervention for children with ASD (Gerow et al., 
2018). The goals of FCT are to first identify the 
function of the challenging behavior and then 
teach a replacement communication response 
that serves the same function. While teaching this 
skill, the agent of change would reinforce the 
alternative communicative response while with-
holding reinforcement in the presence of the 
problematic behavior. In a review specifically of 
parent-mediated FCT, Gerow et al. (2018) found 
that few studies discussed the degree of parent 
involvement in the development of interventions, 
which may be a result of imitation, cookie-cutter 
programs in which the same approach or style is 
consistently used, and not enough attention being 
paid to individual differences. On a positive note, 
an individualized intervention that takes parent 
preference and family routine into account could 
have larger outcome benefits (e.g., higher treat-
ment fidelity and maintenance of strategies). 

Overall, parents reported high satisfaction and 
acceptability with the FCT parent-mediated pro-
gram. FCT has also been found effective when 
delivered by parents with remote (Simacek et al., 
2017) and real-time online coaching (Lindgren 
et al., 2020). In a novel RCT of FCT, researchers 
found that the intervention reduced problem 
behaviors while increasing manding and task 
completion skills as well as being highly accept-
able by parents (Lindgren et al., 2020).

Reviews of the literature have demonstrated 
the positive effects of parent-mediated language 
interventions for both parent and child skills; 
however, effects may be more robust for certain 
skills such as expressive compared to receptive 
vocabulary (Heidlage et al., 2020). In a system-
atic review, Pacia (2021) determined that research 
in this area has focused on mothers being the pri-
mary agent of change and that sibling-mediated 
interventions still required additional research 
with stronger methodologies. In addition, inter-
ventions of 20 hours or less, compared to higher 
dosages, tended to show similar outcome bene-
fits. Research has also shown the benefits of 
parent- implemented programs for communica-
tion using the Picture Exchange Communication 
System (PECS) and BST targeting acquisition of 
verbal scripts (Matson et  al., 2012b) as well as 
using BST to train parents to implement strate-
gies during play to improve child mands (i.e., 
requests) and tacts (i.e., labels) (Pisman & 
Luczynski, 2020). Telehealth options including 
videoconferencing, websites, apps, and self- 
paced videos using BST have also shown similar 
treatment effects compared to face-to-face inter-
ventions. In addition, studies have expanded pre-
vious support for NDBI programs such as PRT 
with toddlers as young as 12 months who exhibit 
signs of ASD (Bradshaw et al., 2017), interven-
tions with minimally verbal school-age children 
(Shire et  al., 2015), non-US-based populations 
(Eid et al., 2017a, 2017b) with an active control 
group (Valeri et al., 2020), and community-based 
service delivery models (Ingersoll & Wainer, 
2013; Smith et al., 2015a). Many studies in this 
area are still conducted in a clinical setting rather 
than in the family’s natural environment with 
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usual stimuli (e.g., items found in the client’s 
home). Erturk et al. (2020) expanded research in 
this area by revealing additional promising data 
on both parent and child behaviors (i.e., caregiver 
fidelity, child communication skills) when train-
ing takes place in the home with natural stimuli; 
however, additional research comparing the two 
settings would be useful.

In conclusion, further research is still needed 
on parent involvement in the development of 
interventions (Gerow et al., 2018), the dosage of 
treatment and fidelity (Heidlage et al., 2020), and 
programs adapted for low-resource, culturally 
diverse settings (Sengupta et al., 2020). In addi-
tion to more research on collateral effects, incor-
porating other family members or both parents as 
primary agents of change (Pacia et al., 2021), and 
long-term outcomes of skills (Gevarter et  al., 
2021; Valeri et  al., 2020), especially with the 
ASD population, it is also suggested future 
researchers working with the ASD population 
use an active control group compared to “treat-
ment as usual” to ensure all families receive an 
intervention they can benefit from (Lindgren 
et al., 2020; Valeri et al., 2020).

 Feeding

When a child’s feeding behaviors have an adverse 
effect on their physical or psychosocial function-
ing, it is deemed to be a clinically significant 
issue, requiring treatment (Lukens & Silverman, 
2014). Most pediatric disorders have symptoms 
that include self-feeding challenges, problems 
with swallowing, excessive vomiting, food selec-
tivity and refusal, disruptive behaviors associated 
with feeding, and, in life-threatening cases, fail-
ure to thrive. These issues impact approximately 
25–40% of children (Murphy et  al., 2020). 
Interventions focused on behavior analytic 
procedures include prompting, shaping, using 
reinforcement to increase appropriate feeding 
behaviors (Carr, 2019), escape extinction, stimulus 
fading (Alaimo et al., 2017), use of the Premack 
principle, and noncontingent reinforcement 
(Najdowski et al., 2010). Children with ASD are 
at a greater risk of having feeding issues with 

research estimating that possibly 80% may meet 
criteria in their lifetime for a feeding disorder. 
Chronic feeding issues can lead to harmful nutri-
tional deficits (Johnson et al., 2015) because as 
food refusal behaviors may decrease, one’s food 
repertoire does not necessarily increase (Bandini 
et al., 2017). Behavioral feeding programs have 
been identified as an effective form of treatment 
(Carr, 2019; Lukens & Silverman, 2014), and in 
most cases, although the primary intervention 
begins in a clinic or hospital setting, parents play 
a large role in maintaining and generalizing 
skills. Research in this area supports interven-
tions initially led by a trained professional, fol-
lowed by caregiver implementation as well as 
interventions where the caregivers are the pri-
mary agent of change (Alaimo et  al., 2017). In 
most of these studies, a variation of BST was 
used to train the parents.

Researchers have been expanding the litera-
ture in a variety of ways including adaptations in 
protocols, settings, and studies including larger 
sample sizes to further the evidence in support of 
parent-mediated feeding programs. In 2010, 
Najdowski and colleagues used an exclusively 
home-based program to train parents how to 
apply differential reinforcement of alternative 
behavior (DRA) combined with nonremoval of 
the spoon and demand fading to improve chil-
dren’s food selectivity. Similarly, Taylor et  al. 
(2019) developed a home-based behavioral pro-
gram for children with long-term tube depen-
dency that was effective in producing 
improvements with oral intake and tube feeding 
cessation. Researchers have also evaluated proce-
dures of escape extinction and investigated the 
effects of using a Nuk brush as a replacement for 
a physical guidance strategy, which involves put-
ting pressure on the individual’s mandibular joint 
(Kadey et al., 2013). Alaimo et al. (2017) used a 
BST parent training program as well as general‐
case training (GCT) to successfully teach care-
givers how to implement a feeding program for 
their child, and data revealed maintenance and 
generalization of target skills. In addition, a com-
plete BST program was used to successfully train 
three parents of children with ASD to use several 
strategies as part of a taste exposure intervention 

R. K. Dogan



449

(Seiverling et al., 2012) and a seven-component 
expansion of BST was used to effectively train 
parents in using prompting procedures, escape 
prevention, and re-presentations of expulsions to 
improve child mealtime behaviors (Pangborn 
et  al., 2013). Two simplified BST variations, 
including only written instructions as well as cor-
rective and positive feedback interventions, have 
been used to improve the implementation of 
feeding protocols (Aclan & Taylor, 2017; 
Bachmeyer-Lee et  al., 2020). Lastly, in 2019, 
Johnson and colleagues completed the first RCT 
of an individually delivered, nutritionally 
informed parent training program to address the 
feeding behaviors of autistic children. This study 
produced high adherence, parental satisfaction, 
low attrition, as well as improvement in child 
behaviors.

Future studies can continue to extend the 
research to further compare home and clinic- 
based training programs (Taylor et  al., 2019), 
parent-mediated home-based education, training 
for less severe feeding issues (Sharp et al., 2014), 
RCTs (Johnson et al., 2015), as well as assessing 
interventions for adipsia, rapid eating, and self‐
feeding (Alaimo et al., 2017). In addition, an area 
lacking investigation includes expansion of food 
repertoire once food refusal has been addressed 
to limit the likelihood of nutritional issues during 
adolescence and adulthood (Bandini et al., 2017). 
There also remains limited research on parent- 
mediated feeding programs with culturally 
diverse patients and feeding interventions in low- 
income countries (Adams et al., 2011).

 Safety

Child safety is a crucial issue worldwide. 
Accidents (i.e., unintentional injuries), not linked 
to medical issues, are the leading cause of death 
in the United States for children four to 9 years of 
age. Pedestrian injury is one of the highest- 
ranking causes of death for children, and children 
with disabilities are two to three times more 
likely to be killed in a pedestrian accident and far 
more likely to be struck by a vehicle than their 
typically developing peers (Harriage et al., 2016). 

In addition, child abduction cases are on the rise 
globally, and over 70% of victims are not returned 
safely to their caregivers (Ledbetter-Cho et  al., 
2021). Children with disabilities are a very vul-
nerable population and can be three times more 
likely to be abused (i.e., intentional injuries) 
compared to their neurotypical peers (Kenny 
et  al., 2013). Regrettably, many children with 
ASD will not learn the necessary and appropriate 
safety skills without being specifically trained. 
Research on behavioral interventions to address 
safety skills has been published on a wide num-
ber of targets including fire alarm evacuation, 
pedestrian street crossing, hazardous situations, 
responding appropriately to a doorbell, sexual 
risk and abuse prevention (Summers et al., 2011), 
abduction-prevention skills (Ledbetter-Cho et al., 
2021), and gunplay-prevention skills (Dogan 
et  al., 2017). In most of these studies, children 
were taught these novel skills using BST by a cli-
nician or behavior analyst.

Interventions targeting safety skills in recent 
research have been more limited than other skill 
areas for the ASD population. Using a simplified 
BST package, Summers et al. (2011) provided a 
home-based intervention for six participants with 
ASD. Half of the children were taught safety 
skills related to the doorbell and the other half on 
how to safely respond to chemicals. Results dem-
onstrated positive gains in child skills; however, 
parents were not taught how to teach the skills, 
and therefore generalization opportunities in 
which a behavioral therapist was not present 
were not tested. In a similar study, BST was used 
to teach abduction-prevention skills that included 
a vocal decline (e.g., saying “no”), immediately 
leaving the area, and reporting the incident to an 
adult (Ledbetter-Cho et  al., 2021). The partici-
pants were all children with ASD who had lim-
ited communication skills and were successful in 
learning the skills but several required booster 
sessions, which is to be expected, since natural 
practice opportunities are absent, and parents 
were not the agents of change. Yet, researchers 
noted that parent-mediated booster sessions 
could have contributed to stronger maintenance 
results. Other research for autistic individuals has 
focused on general safety skills and body safety 
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as part of a case study (Kenny et al., 2013) as well 
as pedestrian skills training (Harriage et  al., 
2016). In a parent-implemented study, three par-
ent–child dyads (i.e., two adolescents and one 
young adult, all with ASD) participated as part of 
in situ pedestrian skills training using the most- 
to- least prompting procedure (Harriage et  al., 
2016). This intervention was successfully exe-
cuted by the caregivers; however, generalization 
of nontrained skills was either not observed or 
successful in novel settings without specific 
training.

More research in this area is needed, specifi-
cally focused on children with disabilities who 
have a broader range of communication skills 
with their parents serving as the agents of change. 
Teachers should also be included in future studies 
and encouraged to add safety skill goals to chil-
dren’s Individualized Educational Plans (IEPs). 
If skills are taught at school, reviewed during the 
IEP, and the interventions are parent- implemented 
at home, then it will likely increase maintenance 
and generalization of novel skills (Sirin & Tekin- 
Ifta, 2016).

 Social Skills

Deficits in social communication and social 
interaction are core symptoms of ASD (American 
Psychiatric Association, 2013); therefore, much 
of the research with this population has focused 
on evolving these skill sets. Researchers have 
investigated various training protocols on 
improving nonverbal behaviors, empathy, dis-
criminating between appropriate and inappropri-
ate comments, leisure activities (Matson et  al., 
2012b), joint attention, imitation, and play skills 
(Beaudoin et  al., 2019). However, few studies 
have measured long-term gains, explicitly in 
friendship development (Mandelberg et  al., 
2014). Furthermore, although there are a plethora 
of articles published on clinic-based, therapist- 
led group social skills programs, many of which 
are manualized or supplementary to a PTP for 
children with behavioral issues (Mandelberg 
et  al., 2014), there are few that are parent 
implemented.

In a 2014 study, researchers investigated the 
long-term gains of a parent-assisted, manualized 
program on both specific behavioral targets and 
assessment of friendship development years later. 
Mandelberg et al. (2014) found long-term gains 
including the development of friendships that 
existed 2–3  years following the Children’s 
Friendship Training (CFT) program, a 12-week 
parent-assisted social skills intervention for chil-
dren aged 6–11  years. Another investigation of 
the CFT program with ASD participants focused 
on families living in Malaysia and found that 
children made gains in several areas such as 
social cues, and a decrease in friend-disengage 
and friend-conflict behaviors, but there were 
many parental barriers to treatment (Ong et al., 
2021). For instance, this parent population 
reported diverse experiences with the CFT pro-
gram including challenges with time dedication 
requirements, learning the novel skills, and other 
culture-specific traits from their collectivist soci-
ety, which negatively impacted this Western, 
manualized program.

BST has also been used to train caregivers in 
how to support social skills development. Hassan 
et al. (2018) used BST with and without in situ 
training and found that during BST alone, all 
caregivers demonstrated 100% accuracy of skills 
taught following training, but they struggled with 
generalizing skills with their child. However, 
with the addition of in situ training, parent accu-
racy increased as well as child skill ability. 
Similarly, Dogan et al. (2017) assessed the effects 
of BST on teaching parents of children with ASD 
to be social skills trainers themselves. Results 
demonstrated that BST was effective in teaching 
parents to use the same BST intervention to train 
and implement social skill instruction with their 
children. Furthermore, parents maintained their 
abilities and were able to generalize their skills to 
training novel social skills with their children 
(Dogan et  al., 2017). In other parent-mediated 
interventions, a computer game adaptation of a 
social skills program showed not only improve-
ment with social skills, but the intervention also 
resulted in financial and geographical benefits 
(Beaumont et  al., 2021). Video-modeling and 
feedback strategies were used to successfully 
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train parents to implement peer-to-peer mand 
training (Madzharova & Sturmey, 2015), as well 
as a parent-implemented play date intervention 
for children with ASD, which showed mixed 
results for gains in joint engagement with peers 
(Raulston et al., 2021).

Rather than a clinic or home-based program, 
some researchers have also focused on the school 
setting. In one study, researchers conducted a 
large systematic investigation of a manualized 
program that was delivered to small groups of 
autistic children in the school setting by trained 
counselors (Ratcliffe et al., 2014). Additionally, 
as part of another school program, during a 
16-week, school-based intervention (i.e., 
Program for the Education and Enrichment of 
Relational Skills—PEERS), students with ASD 
were evaluated on specific skills during a monthly 
reoccurring “game day” that included unstruc-
tured play periods with board games. Raters 
directly observed skills by viewing videos of 
“game day” and evaluated behaviors associated 
with vocal expressiveness, gestures, affect (e.g., 
emotion or mood), sportsmanship, and negotia-
tions, among others. Researchers found that five 
out of six students showed statistically significant 
improvements (Bent et  al., 2021). The PEERS 
program was also successfully translated, cultur-
ally adapted, and evaluated in an RCT hosted in a 
community setting with adolescent students in 
Hong Kong (Shum et  al., 2019). In a highly 
unique article, Doenyas (2016) proposed a novel 
living complex housing families of children with 
ASD as well as those with typically developing 
peers to increase social opportunities for the chil-
dren and to decrease the psychological burden 
experienced by parents due to isolation. The 
author proposed a 1-year program at this com-
plex, which also provides peer-mediated social 
skill interventions, monthly supervision, and sup-
port groups for parents, with full-time residents 
including graduate students as well as outsourced 
specialists. Finally, as part of an RCT, 122 pre- 
adolescent, high-functioning children with ASD 
participated in a study comparing the outcomes 
of three groups; care-as-usual (CAU), SST (i.e., 
behavioral, manualized program over 15 weeks 
plus 3 booster session group sessions 2–6 months 

later), and SST-PTI (i.e., parent, teacher involve-
ment plus SST) (Dekker et al., 2019). Although 
teachers reported improvements for those who 
participated in the SST-PTI compared to the CAU 
and SST, no statistically significant gains were 
made between the three groups on the trained 
social skills.

The clear goal of a social skills programs is to 
improve a wide range of skills for the individual 
that maintain outside of a clinic setting beyond 
the training protocol. Therefore, future studies 
must continue to assess friendship development 
following interventions (Mandelberg et  al., 
2014), the use of technology with remote options 
(Beaumont et  al., 2021; Mairena et  al., 2019), 
teacher involvement (Mairena et al., 2019), iden-
tification of subgroups of individuals with ASD 
(Dekker et al., 2021), agents of change who may 
need more individualized programs (Dubreucq 
et al., 2021), and generalization of skills (Hassan 
et  al., 2018; Radley et  al., 2014). In addition, 
infants and young children should be a target 
population for teaching early, formative social 
skills. In one study, children at risk for ASD, as 
young as 12–30 months, participated in a parent- 
mediated 12-week group program and results 
exhibited promising effect sizes but no statisti-
cally significant outcomes, suggesting that more 
research is needed with this age group (Beaudoin 
et al., 2019).

 Daily Living Skills

Although children with ASD can make substan-
tial gains with early intervention, adaptive skills 
can still be a challenge and can limit indepen-
dence long term and cause a substantial burden 
for families. Daily living skills, also referred to as 
adaptive skills, can include teaching abilities 
related to household chores or routines, such as 
making the bed or washing dishes as well as self- 
care (e.g., brushing teeth, bathing, handwashing), 
healthcare (e.g., tending to minor injuries), 
money management, work, vocation, and inde-
pendent living skills (e.g., meal preparation, 
 buying groceries). Adaptive behavior is defined 
as the typical performance of daily activities and 
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is not determined by actual ability or cognitive 
functioning (Bal et al., 2015). So, even if an indi-
vidual has average cognitive functioning regard-
less of whether they have a disability, he or she 
may still require assistance and interventions in 
this area. Although a higher IQ is a very strong 
predictor of adult daily living skill outcomes, 
individuals with ASD will make gains into ado-
lescence, but skill development may plateau in 
young adulthood (Bal et al., 2015).

ABA has already been shown to be an effec-
tive treatment for teaching adaptive skills. 
Teaching strategies based on ABA principles 
have included video prompting, task analysis, 
verbal and physical prompts, video prompting 
with error correction, feedback, and reinforce-
ment procedures (Reitzel et  al., 2013). Many 
articles only measure changes in adaptive skills 
based on parent-report questionnaires; however, 
in the last couple of decades, researchers have 
targeted specific observable skills such as table 
setting, sorting laundry, putting away groceries, 
and dental hygiene (Reitzel et al., 2013). There 
have also been many publications on the topic of 
toilet training with variations of Foxx and Azrin’s 
method (Matson et  al., 2012b). More recently, 
Allen et  al. (2015) successfully used a parent- 
created video self-monitoring intervention to 
improve daily community living skills, specifi-
cally requesting help, checking out at a grocery 
store, and ordering food, for an autistic 17-year- 
old with a comorbid intellectual disorder. Cruz- 
Torres et al. (2020) trained parents to implement 
BST with continued coaching to prepare and 
teach their autistic adolescent child a daily living 
skill (i.e., making the bed, tying shoes, and mak-
ing pasta) using a video prompting procedure. 
Participants were between the ages of 12 and 
17  years, living at home with their caregivers. 
The parent intervention consisted of only one 
single-day session that included didactic instruc-
tion, modeling of the procedure, and opportuni-
ties for practice and feedback. In addition, the 
primary researcher went to each family’s home 
three times a week to provide coaching for the 
duration of their participation in the study. Lastly, 
Yakubova and Chen (2021) used parent- 
implemented video prompting to teach a 14-year- 

old with ASD to confirm an appointment, floss, 
and fry an egg.

However, compared to other skill areas, most 
daily living skills have been unaddressed or lim-
ited in the research, which is highly unfortunate, 
because daily living skills play such a key role in 
one’s quality of life. Few studies have investi-
gated training methods for job tasks for employed 
adults with ASD. Due to higher unemployment 
rates of individuals with ASD, more research is 
needed to investigate supported employment and 
training methods (Matson et  al., 2012a). Like 
other skills areas, assessment of training daily 
living skills in LAMI countries or low-resources 
areas using telehealth is also indispensable.

 Specific Training in ABA Skills 
Procedures and Tools

An area significantly lacking in research is train-
ing caregivers to implement specific ABA 
instructional techniques and technology to help 
support skill development. Some of the areas 
investigated have been activity schedules and 
functional analysis (FA) (Halbur et  al., 2020), 
along with specific training protocols to improve 
language and communications skills. For 
instance, Gerencser et al. (2017) used an interac-
tive computerized training (ICT) self-paced pro-
gram to train caregivers to successfully implement 
a photographic activity schedule with their autis-
tic child. Parents in this study did not require per-
formance feedback to achieve proficiency and 
they also were able to maintain strong integrity 
levels. High levels of satisfaction were also self- 
reported by parents suggesting ICT may be a 
cost-effective way to teach parents specific skills.

FCT, as previously mentioned, has been used 
as part of parent-mediated training programs 
(Gerow et  al., 2018; Lindgren et  al., 2020; 
Simacek et al., 2017) to increase communication 
skills and decrease problematic behaviors. DTT 
is a procedure that includes instructions, prompts, 
and reinforcement to improve skill development 
with confident support in training individuals 
using telehealth technology. Researchers have 
conducted studies demonstrating that caregivers 
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and teachers are highly capable of implementing 
DTT protocols to teach children new skills (Eid 
et al., 2017b). For instance, Subramaniam et al. 
(2017) worked with families in rural areas with 
limited access to resources and direct care. As 
part of an in vivo BST program with supplemen-
tal video conferencing, parents of autistic chil-
dren were trained to implement a DTT protocol 
and, additionally, to generalize those skills. 
Similarly, parents in countries with limited access 
to services have been taught to implement DTT 
protocols for children with ASD in Saudi Arabia 
(Eid et  al., 2017b) and northern Brazil (e Silva 
et  al., 2019). Researchers have also focused on 
training parents to implement incidental teaching 
protocols using a brief BST package (Hsieh et al., 
2011) and training interventionists, who are not 
caregivers, to use incidental teaching with pre-
school autistic preschoolers (Neely et al., 2016). 
Moreover, in a unique study incorporating the 
importance of parent preference rather than just 
parent fidelity, researchers trained four parents to 
implement least-to-most, progressive-prompt 
delay, and most-to-least procedures to mastery 
(Halbur et al., 2020). Parents in the Halbur et al. 
(2020) study selected the least-to-most procedure 
as the high-preference intervention and the most- 
to- least procedure as the moderate preference. 
These studies emphasize the necessity of parent- 
implemented programs, as they are ultimately the 
ones who will continue to apply these skills regu-
larly, increasing maintenance and generalization 
of skills. Furthermore, empowering the parent or 
caregiver by offering technique choices or other 
relevant options may reduce challenges and may 
increase the likelihood that they will continue to 
implement the procedure after the clinician has 
left the setting or case (Halbur et al., 2020).

Although there are hundreds of applications 
available on a variety of platforms for phones, 
tablets, and computers, few studies are evaluat-
ing these apps. Presently, there are apps for a 
wide range of psychological and health-related 
issues (Préfontaine et  al., 2019). For autistic 
individuals and those with other developmental 
disabilities, research supports the use of aug-
mentative and alternative communication (AAC) 
to improve a range of social and communica-

tions skills. Research has investigated the effects 
of several programs including Education App, 
iPrompts®, Picaa (Aziz et  al., 2014), and 
Proloquo2Go (Collette et al., 2018), which target 
social skills, the ability to create visual supports, 
educational activities to promote early learning, 
and capability for nonvocal learners. Préfontaine 
et al. (2019) created a parent-implemented app, 
referred to as the iSTIM (individualized 
Stereotypy Treatment Integrated Modules), 
which decreased engagement of stereotypy for 8 
of 11 children with ASD. Since these instruc-
tional techniques and mobile technologies have 
the added value of being made accessible to rural 
communities around the world, where families 
may be at a disadvantage and unable to acquire 
services (Subramaniam et al., 2017), additional 
research is needed to identify the most parent-
friendly, effective options.

 Telehealth

Providing health-based services remotely via 
information and communication technologies 
first began as telemedicine primarily with physi-
cians when face-to-face appointments were not 
an option due to cost or transportation (Gogia, 
2020). Telehealth services go beyond telemedi-
cine in that it provides a wider range of public 
health and educational services to the community 
as well as in professional settings, such as admin-
istrative and nonclinical meetings, and for dis-
tance learning as well as supervision (Gogia, 
2020). Although telemedicine initially addressed 
more extreme situations such as medical emer-
gencies, case consultation for rare conditions, 
and providing services to areas of limited 
resources, telehealth has expanded in part due to 
necessity (i.e., increase in aged individuals living 
alone, the COVID-19 pandemic) as well as the 
rapid advances in technologies and easy access to 
devices (e.g., mobile phones, apps, faster Internet 
speed). In the last decade, especially during the 
COVID-19 pandemic, there has been a rise in the 
literature on telehealth investigating the benefits 
and complications related to treatment service 
delivery.
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In a 2020 review of 30 studies on the topic of 
caregiver training via telehealth, researchers 
determined that of the studies available and con-
clusions of the publications, there is sufficient 
evidence of the robust benefits to support tele-
health as a service delivery mechanism (Unholz- 
Bowden et al., 2020). In a distinctive study, Hao 
et al. (2021) assessed the outcomes of telether-
apy compared to traditional face-to-face, parent- 
mediated interventions for children with ASD. 
Both groups of parent–child dyads benefited 
and made similar gains in language skills (i.e., 
lexical diversity and morphosyntactic complex-
ity). Other researchers have investigated train-
ing staff with comparison groups, meaning 
parent groups who receive one form of training 
(e.g., online) followed by a second (e.g., 
remote), but little information is available exam-
ining a direct comparison of the two modes of 
training. Other areas of research specific to 
remote, parent-supported interventions have 
focused on social skills (Beaumont et al., 2021), 
FCT (Lindgren et  al., 2020; Simacek et  al., 
2017; Suess et al., 2014; Wacker et al., 2013a), 
DTT (Subramaniam et al., 2017), PRT (McGarry 
et  al., 2019), language and communications 
skills (Vismara et  al., 2013), self-care skills 
(Boutain et  al., 2020), and sleep issues for a 
wide range of individuals including multiple 
interventions for adolescents (McLay et  al., 
2020). In addition, there are published articles 
on imitation skills (Wainer & Ingersoll, 2015), 
interventions for self-injurious behaviors 
(Benson et al., 2018), functional analysis (FA) 
(Wacker et al., 2013b), as well as specific ABA 
knowledge and skills including instruction 
delivery, responding to correct reactions and 
problem behavior, as well as prompting (Fisher 
et  al., 2020). Research has also focused on 
technician- delivered telehealth services (Neely 
et al., 2016; Pollard et al., 2021), self-directed 
online programs, some with coaching or consul-
tation (Ingersoll et al., 2017; Ingersoll & Berger, 
2015; Suppo & Mayton, 2014; Vismara et  al., 
2013), as well as diverse populations including 
Latinx families (Gevarter et al., 2021), those in 
LAMI countries (Karr et al., 2017), and children 
with Rett syndrome (Simacek et al., 2017).

Not only does telehealth have the benefits of 
reaching individuals who may not have resources 
or access to services, but it is also highly cost- 
effective. Several studies have specifically looked 
at the financial benefits of using telehealth ser-
vices for individuals with ASD and other neuro-
developmental disabilities. In a study by Lindgren 
et  al. (2016), parents were taught to use an FA 
and FCT to address their child’s behavioral 
issues. Researchers compared three service deliv-
ery methods (i.e., in-home, home telehealth, 
clinic telehealth) and found that parents in all 
groups were able to successfully implement the 
FA and FCT and that children demonstrated a 
reduction in problem behavior by >90%. 
Furthermore, both telehealth option costs were 
significantly less than the in-home program (see 
Fig. 22.3). Similarly, Wacker et al. (2013b) suc-
cessfully showed that trained behavior analysts 
could teach parents to conduct and implement 
FAs and FCT with positive financial results. In 
one study, telehealth was used to conduct FAs 
and was shown to result in financial savings of up 
to $277 per week, plus this remote service deliv-
ery also saved a substantial amount of time since 
there was no need to commute hours away to 
rural areas.

Although telehealth is a feasible and accepted 
service-delivery method for families (Bearss 
et al., 2018), it is not without limitations. Barriers 
that can impact telehealth services often include 
technical issues, specifically video and audio 
problems with connectivity (e.g., audio delay), 
and hardware and software issues (e.g., unable to 
hear) for which Lee et  al. (2015) created a 
decision- making process for troubleshooting 
these complications along with solutions to reme-
diate the issues. Lerman et  al. (2020) also 
addressed potential barriers and provided strate-
gies for managing other challenges with tele-
health services (see Fig.  22.4) including 
difficulties with using remote viewing during 
in vivo sessions (e.g., a client engaging in the tar-
get behavior behind furniture) and interference in 
the clients’ environment (e.g., unexpected items 
being accessible when they should not be, or a 
child trying to grab the device being used for ser-
vice delivery). Additionally, researchers found 
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Fig. 22.3 Average 
weekly FA and FCT 
treatment costs per 
child. (From Lindgren 
et al. (2016))

that difficulties can include less predictable client 
outcomes such as a dangerous escalation in 
behavior, unethical situations (e.g., client remov-
ing clothing on-screen), and caregivers who are 
not as responsive to the high levels of verbal 
stimuli, compared to in-person sessions. Lerman 
et  al. (2020) also created a telehealth checklist 
published online for professionals to verify if 
telehealth is an appropriate modality for the cli-
ent and family.

Overall, despite the growing research in this 
area, there are still few studies comparing online 
versus in-person parent-implemented services for 
a wide range of interventions (Blackman et  al., 
2020; Hao et  al., 2021). Additional research is 

still needed to examine this topic using more vig-
orous designs (Boisvert & Hall, 2014), assessing 
generalization of skills (Gevarter et al., 2021), as 
well as additional investigations of barriers to 
treatment fidelity using telehealth and further 
variations of interventions and procedures 
(Unholz-Bowden et  al., 2020; Vismara et  al., 
2013; Wacker et al., 2013b). Last, with many of 
these studies, not all caregivers and children 
receiving parent-implemented interventions 
responded the same. Therefore, research must 
continue to explore if there are specific parental 
characteristics or other factors, such as a history 
of services, that may make caregivers less com-
patible with telehealth alone and that they may 
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Fig. 22.4 Sample of potential challenges and solutions when providing telehealth services. (From Lerman et al. (2020)

require initial in-person sessions to demonstrate 
the best long-lasting outcomes (Lerman et  al., 
2020).

 Barriers to Parent Training

There is an abundance of limitations and barriers 
to parent training, as there are for many other 
psychological and behavior analytic interven-

tions and protocols. Researchers continue to 
investigate and propose solutions to common 
barriers such as situational (e.g., location, child-
care, scheduling issues), psychological factors 
(e.g., stigma, apprehensions regarding 
 confidentiality), and lack of awareness of treat-
ment options (Koerting et al., 2013; Smith et al., 
2015b). However, what has not been well 
researched is a behavior analytic assessment of 
contingencies that affect parent behavior and 
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impact the ability to successfully participate in 
parent training as well as longitudinal data of cor-
rect implementation of skills taught. Two studies 
have sought to better understand barriers of par-
ent training adherence from a behavior analytic 
perspective. Allen and Warzak (2000) acknowl-
edged specific behavioral principles and corre-
sponding behaviors that impact caregiver 
adherence (see Table 22.3), which can be assessed 
and identified using an FA. Additionally, Stocco 
and Thompson (2015) noted positive and nega-
tive reinforcement contingencies or negative and 
positive reinforcement traps, which affect parent 
adherence in PTPs. For instance, when a parent, 
with or without intention, reinforces child mal-
adaptive behaviors (e.g., gives in and purchases 
the candy at the store to avoid an escalation of a 
tantrum) rather than coping with the behavior 
healthily by teaching and reinforcing improved 
replacement skills (e.g., asking nicely, accepting 
“no”).

Given the increase in the use of telehealth ser-
vices but the remaining lack of knowledge on 
specific parent characteristics that can impact the 
success of training and treatment fidelity, clini-
cians can also learn to be more sensitive to their 
behaviors during the treatment process and how 
it can directly affect parent behaviors. The thera-
peutic alliance is imperative for PTPs and indi-
vidual therapy; therefore, clinicians must be 

diligent and work hard to be cognizant of their 
behaviors and modify their actions as needed to 
support the parent. In an article focused on effec-
tive parent consultations, Sanders and Burke 
(2014) identified common problems that can 
occur during the phases of the treatment process, 
impacting parent participation. They created 
guidelines on how clinicians can modify their 
assumptions, encourage caregiver development 
of new skills, and engage in behaviors that may 
prevent resistance during the treatment process 
(see Figs. 22.5 and 22.6). These guidelines and 
recommendations can be used to strengthen the 
therapeutic alliance, leading to more optimistic 
treatment outcomes for parents and children.

Clinicians, therapists, behavior analysts, phy-
sicians, and researchers play a vital role in the 
assessment, diagnosis, and treatment of individu-
als with autism. Yet they should never underesti-
mate the influence that parents have, not only as 
agents of change but also as caregivers who can 
identify initial warning signs, potentially leading 
to earlier access to services and support. In a 
recent RCT published by the Journal of the 
American Medical Association Pediatrics, 
researchers determined that teaching parents of 
children who exhibit early signs of ASD how to 
recognize their child’s communication cues using 
video feedback can result in a reduction in ASD 
symptoms and ASD classification at 3  years of 
age for infants treated at roughly 9–14 months. 
Using this preemptive intervention, referred to as 
the iBASIS-VIPP, a modified version of the 
Video Interaction for Positive Parenting (VIPP), 
parents were videotaped engaging with their 
child in daily routine activities such as play and 
feeding. Therapists then viewed the videos and 
taught the parents skills to improve their actions 
and responses to their child in order to build on 
the child’s social communication development 
(Whitehouse et al., 2021).

This study reiterates the importance of 
involving parents in the process of treatment 
from its earliest stages, ideally before a diagno-
sis, when only warning signs are present. If this 
can become the latest version of “care-as-usual” 
for all children with developmental red flags 
associated with social communication, then this 

Table 22.3 Adherence variables

Establishing operations
  Failure to establish intermediate outcomes as 

reinforcers
  Failure to disestablish competing social approval as 

reinforcers
Stimulus generalization
  Trained insufficient exemplars
  Trained narrow range of setting stimuli
  Weak rule following
Response acquisition
  Excessive skill complexity
  Weak instructional technology
  Weak instructional environment
Consequent events
  Competing punitive contingencies
  Competing reinforcing contingencies

Source: From Allen and Warzak (2000)
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Fig. 22.5 Common process problems during parent consultation sessions. (From Sanders and Burke (2014))

Fig. 22.6 A guided participation model for promoting change. (From Sanders and Burke (2014))
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could narrow the gap of deficits and alter many 
of these children’s developmental trajectories. 
It could also have substantial benefits not only 
for parent well-being but also long-term finan-
cial reliefs for families and society. However, 
until then, given the continued worldwide 
increase in ASD, the mandatory need for inter-
ventions, and the astronomical associated costs, 
parents must continue to play an immense role 
in their child’s treatment. Furthermore, it is the 
job of those clinicians, behavior analysts, and 
researchers to ensure that the aforementioned 
barriers are addressed and that the most effi-
cient and efficacious components of evidence-
based interventions are identified and taught. 
Professionals are also given the responsibility 
of ensuring that parents are provided with sup-
port, compassion, and the guidance they require 
to be successful to the best of their ability. All 
children deserve the highest quality of life pos-
sible, and by professionals educating, training, 
and working with parents, those children on the 
spectrum will have the best chance of receiving 
that warranted opportunity.
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