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Abstract

Pivotal response treatment (PRT) is a compre-
hensive, evidence-based treatment model for
individuals with autism spectrum disorder.
This chapter will detail the development of
PRT and introduce the basic behavioral and
motivational strategies used to enhance social
engagement, language, and play for young
children with ASD. PRT has traditionally
relied upon “parent training” or “parent edu-
cation” as an integral component of interven-
tion, and research studies focused on the
parent-training components of PRT will be
described. We also provide a rationale for ear-
lier intervention to improve prognosis and
enhance developmental gains for individuals
with ASD. Thus, this chapter will address the
justification and methods for adapting PRT for
families of high-risk infants under 24 months
of age and describe how a naturalistic, devel-
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opmental, behavioral approach that targets
social motivation is ideally suited for infant
intervention. Preliminary research presented
here suggests that the motivational strategies
of PRT can be effective for improving social
engagement and social communication for
infants within the first two years of life.

Pivotal Response Treatment

to Support Families of High-Risk
Children and Those

with a Diagnosis of Autism
Spectrum Disorder

Pivotal response treatment (PRT) is a naturalistic,
developmental, behavioral intervention that was
developed to improve motivation in children with
autism spectrum disorder, consequently acceler-
ating learning and triggering widespread gains.
To target the pivotal area of motivation for chil-
dren with ASD, a specific set of strategies
is implemented as a package during teaching
opportunities. These strategies can be applied
throughout the child’s waking hours within natu-
ral settings and daily routines. Initial research on
PRT focused on expressive communication
(Koegel, O’Dell, & Koegel, 1987), but subse-
quent studies showed that the strategies are effec-
tive across a wide range of developmental
domains. Importantly, research demonstrated
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that when targeting pivotal areas, widespread col-
lateral gains in other untargeted areas were
observed (e.g., Koegel & Koegel, 1995; Koegel,
Koegel, Harrower, & Carter, 1999; Mundy,
Sigman, & Kasari, 1990; Schreibman, Stahmer,
& Pierce, 1996). Thus, intervention proved to be
more efficient and effective when motivational
components were included. The end goal of PRT
is to provide an intervention that will result in
improvements in a broad number of behaviors in
a natural setting and provide young children with
autism the tools to learn skills in language, social-
ization, and academics that are necessary to lead
meaningful, independent lives.

PRT is based on behavior modification
approaches that were originally developed to
decrease disruptive behaviors and improve social
and communicative functioning for children with
ASD (Lovaas, Koegel, Simmons, & Long, 1973;
Lovaas, Schreibman, & Koegel, 1974). These ini-
tial studies of PRT demonstrated significant
improvements in the children’s behavior by using
discrete trials and rewarding appropriate behavior
(e.g., Lovaas, 1977). This type of research uses a
standard “ABC” behavioral format in which an
antecedent is presented, the child responds with a
target behavior, and a consequence is provided to
reinforce that behavior. Table 4.1 demonstrates an
example of how discrete trial training (DTT) may
be used to teach a child colors.

This paradigm is similar to teaching strategies
that are commonly used in the classroom, wherein
children are seated at desks or tables and can
receive stickers or verbal reinforcement when
they respond correctly to a teacher’s question.
The reinforcement method in which stickers or
tokens are provided for correct or good behavior,
and can then later be exchanged for a reward or

prize, is called a “token economy” and is com-
monly used with typically developing children
and even adults. However, early work in autism
treatment suggested that the motivation of typi-
cally developing children appears to differ from
that of children with ASD (Koegel & Egel, 1979).
Young children are generally motivated to learn
in order to get social reinforcement from teachers
and parents; yet social motivation is diminished
in young children with ASD. The use of a token
economy system that required children with ASD
to work for favorite objects or activities was
effective for teaching discrete skills in discrete
settings. However it was quickly apparent that
this discrete trial, behavioral approach (some-
times referred to simply as an “applied behavior
analysis” or the “ABA” approach) lacked effec-
tiveness in promoting generalization and mainte-
nance of learned skills. That is, children with
autism were acquiring new skills, but many did
not maintain over time and were not generaliz-
able to different settings or different behaviors.
PRT was developed to overcome some of
these challenges and carries a few basic underly-
ing tenets. First, parent education is a necessary
component in the education of children with
autism. Research shows that parents are not only
helpful in implementing intervention for children
with ASD but that parents are in fact an essential
piece of the entire intervention process. Without
their active involvement, their child’s gains are
unlikely to generalize or maintain (Koegel,
Glahn, & Nieminen, 1978). Second, intervention
must be implemented in natural settings using
child-preferred materials and activities that are
found in those settings. Artificial settings do not
result in the level of generalization and
maintenance that occurs when inclusive settings

Table 4.1 Example of traditional discrete trial training to teach colors

Setting Antecedent

Behavior Consequence

The clinician shows the
child the treat or toy so he
knows what he is working
for. The clinician holds up
a flash card with a yellow
box on it and asks the
child “what color?”” while
pointing to the yellow box.

The child and clinician sit
across from each other at a
table. The clinician has a
reinforcer that the child
likes, such as a treat or toy.

The child correctly
responds with “yellow.”

The clinician says “good,
yellow!,” hands the child a
sticker, and says “two
more stickers and you get
to earn your treat.” The
next trial is presented.
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with naturally occurring stimuli are used (Koegel,
O’Dell, & Koegel, 1987). Third, a focus on
improving the individual with autism’s motiva-
tion will accelerate learning and decrease frustra-
tion and disruptive avoidance and escape
behaviors. It was observed that while using struc-
tured ABA procedures, children continued to
have difficulty rapidly acquiring skills and they
appeared to lack motivation to learn during inter-
vention sessions. These challenges precipitated a
line of research focused on using naturalistic
methods to target underlying features of autism,
such as motivation. Studies began to focus on
procedures to strengthen the response-reinforcer
relationship (Koegel & Egel, 1979; Williams,
Koegel, & Egel, 1981). The thought was that the
children may be experiencing “learned helpless-
ness,” which occurs when there is a perceived
absence of control over the response-consequence
contingency, and subsequently an individual may
stop trying or exhibit very low rates of respond-
ing (Seligman, 1972). To counteract this phe-
nomenon, steps to motivate the individual were
put in place. A number of individual areas were
researched with the end goal of improving “moti-
vation,” defined as improving children’s respon-
siveness, correct responding, and positive affect.
In other words, by using strategies to improve
motivation, collateral gains would be observed in
multiple areas. Motivation would be the first piv-
otal behavior and the defining component in piv-
otal response treatment. It was hypothesized that
motivation could be measured by changes in chil-
dren’s affect. Affect in terms of enthusiasm, hap-
piness, and interest became a critical measure in
the initial intervention research leading to the
development of PRT.

This new theoretical paradigm was tested by
combining a general “ABA” stimulus-response-
consequence framework with newly developed
strategies for presenting teaching trials. A variety
of systematic procedures were incorporated into
both the presentation of the stimulus items (i.e.,
antecedent) and the reinforcement provided sub-
sequent to the desired behavior (i.e., conse-
quence). These antecedent and consequence
strategies were developed to improve motivation,
thus accelerating learning, improving affect, and

decreasing disruptive behavior. Importantly, the
target behaviors remained the same (e.g., lan-
guage), while the treatment delivery method was
altered in order to incorporate the motivational
components. These modifications to the tradi-
tional ABA framework for teaching skills to chil-
dren with ASD formed the earliest foundation for
the development of pivotal response treatment.
The general motivational procedures are
described below.

Child Choice Child choice or following the
child’s lead makes an enormous difference in
child responsiveness. Instead of using flash cards
or arbitrary items that are usually uninteresting to
the child, child-preferred items are identified and
incorporated into treatment. This means that if
the child is more motivated when playing on the
swings, then intervention is moved to the play-
ground. Implementing treatment in the child’s
natural environment using child choice greatly
increases the likelihood of generalization. Many
studies document the importance of child choice
in regard to responsiveness and engagement (e.g.,
Carter, 2001; Dunlap, 1994).

Interspersal of Acquisition and Maintenance
Tasks Acquisition tasks are targeted areas the
child has not yet learned, and maintenance tasks
are tasks the child has already mastered. Research
shows that treatment targeting exclusively acquisi-
tion tasks results in increased child frustration and
task avoidance. However, when previously learned
tasks are interspersed with acquisition tasks, chil-
dren learn faster and exhibit greater enthusiasm,
happiness, and interest (Dunlap, 1984).

Task Variation Closely related to task intersper-
sal is task variation. Instead of repeatedly pre-
senting the same target tasks until mastered,
varying the tasks with other activities results in
faster learning (Dunlap, 1984; Winterling,
Dunlap, & O’Neill, 1987). Such variation, as
opposed to massed practice, has similar results to
the interspersal of maintenance and acquisition
tasks in regard to reducing disruptive behavior
and increasing the rapidity of skill acquisition
(Winterling et al., 1987).
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Consequences Child choice ties nicely into the
presentation of the reinforcer. When items that
the child finds enjoyable are used in the interven-
tion, the task becomes inherently rewarding, and
the contingent provision of the preferred item is
then naturally reinforcing.

Natural Reinforcers In contrast to providing
rewards that are unrelated to the task, reinforcers
that are directly and functionally related to the
task result in accelerated learning. If the child
chooses the activity or item, then it can be pro-
vided contingent upon a correct response. Such
natural rewards allow the child to more easily
understand the response-consequence relation-
ship. It also enhances generalization of skills as
the child is likely to request preferred items or
activities outside of intervention as well.

Rewarding Attempts Rather than using a strict-
shaping paradigm, common in behavioral inter-
vention, children are rewarded for all genuine
attempts. This is especially important for chil-
dren having difficulty learning first words. When
the child’s attempts are rewarded, regardless of
how close the pronunciation is to the adult word,
the children learn words faster than when each
response is equal to or better than the previous
(Koegel, O’Dell, & Dunlap, 1988).

The individual components described above
were combined into a treatment package that was
initially investigated for teaching first words and
language to children with ASD. The first study
published using this package focused on expres-
sive verbal communication (Koegel et al., 1987).
Participants in this early study were young chil-
dren with autism who were minimally verbal,
despite participating in intensive structured ABA
programs. However, incorporation of motiva-
tional strategies resulted in rapid generalized
gains in imitative and spontaneous utterances
across all children. This treatment package of
motivational procedures (previously called the
natural language paradigm or NLP, now called
pivotal response treatment) has demonstrated

effectiveness in several developmental domains,
such as play (Pierce & Schreibman, 1995;
Stahmer, 1995), social initiations (Koegel, Carter,
& Koegel, 2003), socialization in schools
(Robinson, 2011), and academics (Koegel, Singh,
& Koegel, 2010). Table 4.2 presents an overview
of PRT components and treatment examples for
caregivers.

The PRT package has been shown to be more
effective than treatment as usual or structured
ABA intervention in several single-subject design
studies as well as randomized clinical trials
(Mohammadzaheri, Koegel, Rezaee, & Rafiee,
2014). Research shows that compared to a tradi-
tional ABA format, teaching parents PRT leads to
increased positive parent-child interactions, evi-
denced by increased positive communication
style, increased parent happiness and interest,
and reduced parent stress (Koegel, Bimbela, &
Schreibman, 1996). This is important as stress
levels of parents of children with autism are gen-
erally exceedingly high (Estes et al., 2009; Moes,
Koegel, Schreibman, & Loos, 1992). Reduction
of parent stress should be a key ingredient to any
parent-implemented intervention and will likely
lead to more frequent implementation of treat-
ment strategies. PRT is designed to be play-
based, naturalistic, and easily incorporated into
daily routines. This ease of implementation along
with improvements in affect fits nicely within a
transactional model wherein both parents and
their children may benefit from each other’s
enjoyment, thereby reducing stress.

This leads us to consider the importance of the
earliest possible onset of intervention for reduc-
ing parent stress, increasing motivation, and
improving child communication while ameliorat-
ing potentially proliferating difficulties in order
to help the child move toward an optimal devel-
opmental trajectory. PRT was originally devel-
oped as an early intervention for pre- and
elementary school-aged children, focusing on
improving social communication and motivation
following diagnosis. Recently, however, the age
of diagnosis has decreased to 18-24 months of
age, and community screeners are available to
help identify high-risk infants in the first year of
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Table 4.2 Core components of pivotal response treatment for teaching intentional communication

PRT Intervention procedure and parent-implemented examples
component Description Target behavior: intentional vocalizations
Child choice | Follow the child’s lead in | Prior to starting intervention, parents should watch their play to see
selection of task stimulus | what is interesting to him or her
and reinforcement items Example: You notice your child is interested in putting items in the
and activities shape sorter
Shared Control of the stimulus The parent takes turns with items while sharing control of the
control items is shared with the stimulus items with the child
parent and the child Example: You take most of the shapes while letting your child have the
sorter. This allows both you and your child to have some control over the
activity, but your child must interact with you to continue the activity
Child Gain the child’s attention | The parent gets the child’s attention before presenting the opportunity
attention before providing a prompt | Example: You get down on the floor with your child and hold up a
or another opportunity for |shape while ensuring the child is looking at either you or the shape
communication before presenting the prompt “star” as a language opportunity
Clear The communication The opportunity should be clear and concise such that the child
opportunity opportunity is clear and understands what the parent is asking
concise Example: Keep language short when providing a communication
opportunity. Instead of saying “oh I see you want the star, here it is,
do you want the star?,” simply state “star” while holding up the item.
This way your child knows exactly what to do in order to
communicate
Interspersal of | Provide opportunities for | The parent mixes up easy and difficult tasks
maintenance already-mastered skills Example: Your child is very good at saying “star” while looking at the
and the majority of the time star. You will always reinforce these good words (maintenance skill)
acquisition while incorporating a new | while holding out for a more sophisticated method of communication,
tasks skill every few trials such as saying “star” while making eye contact with you (acquisition
skill) about every 3-5 trials (more or less depending on the child’s
level of motivation)
Contingent Provide reinforcement The child gets the reward right away to connect the response with the
reinforcement | immediately after the consequence
desired behavior Example: Give your child the shape as quickly as possible after he or
she says the word or a good attempt. This rapid and contingent
response will strengthen the response-reinforcer relationship
Natural The reinforcer should be | The parent should find a reward that is intrinsically related to the
reinforcement | directly related to the target behavior
response (child’s target Example: Once the child says “star” or attempts to vocalize or say
behavior) another shape, the shape he or she said should be given to the child
Reinforce Attempts to produce the Good trying should always be rewarded
attempts target behavior should be | Example: If your child is just beginning to make intentional
reinforced vocalizations, any good attempts to vocalize for the purpose of
communicating should be reinforced. If you prompt for “triangle”
and the child says “ti-ga” while showing good effort and attention,
this attempt should be immediately reinforced

life, prior to the full manifestation of ASD symp-
toms (see Chap. 2). Further, parental concerns
about ASD may be present several years prior to
a formal diagnosis of ASD, in some cases as early
as 4-6 months of age (see Chap. 3; Koegel,
Singh, Koegel, Hollingsworth, & Bradshaw,
2013). Other chapters in this section have also

presented empirical and theoretical arguments
for the critical importance and benefits of sup-
porting families of high-risk infants before a
confirmed diagnosis is possible. This work has
motivated new research in adapting PRT to enrich
social engagement and communication opportu-
nities for high-risk infants in the first 2 years of
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life. That is, although a formal diagnosis may not
occur prior to the point in time when expressive
words are expected (around 12—16 months), pre-
liminary research suggests that symptoms of
social avoidance, lack of social responsiveness,
and reduced social communication can be
addressed (see Bradshaw, Steiner, Gengoux, &
Koegel, 2015, for review). As such, families and
interventionists can work together to intervene at
the earliest possible time to improve the infant’s
developmental trajectory.

For example, social communication and play
are among the building blocks for later-
developing, more sophisticated language and
social skills. Social engagement emerges at as
young as 2 months of age when infants begin to
exhibit reciprocal social smiling with caregivers.
This behavior sets off a cascade of mutually rein-
forcing social interactions that develop into a
social-communicative repertoire consisting of
gaze shifting, gestures, and language. In contrast,
infants and toddlers with ASD do not show this
typical trajectory of social-communicative devel-
opment. Prospective and retrospective studies of
infants later diagnosed with ASD have identified
infant behaviors and behavioral symptoms
between 6 and 24 months of age that deviate sig-
nificantly from those of typically developing
infants (e.g., Baranek, 1999; Clifford &
Dissanayake, 2008; Macari et al., 2012; Maestro
et al., 2002; Osterling & Dawson, 1994; Ozonoff
et al., 2010; Shic, Macari, & Chawarska, 2014;
Watson, Crais, Baranek, Dykstra, & Wilson,
2013; Werner, Dawson, Osterling, & Dinno,
2000). By 9-12 months of age, infants with ASD
may exhibit an increasing number of behavioral
atypicalities, including reduced eye contact, fail-
ure to orient to name, reduced social smiling,
abnormal affect, fewer gestures, lower activity
levels, and longer duration orienting to objects
(see Boyd, Odom, Humphreys, & Sam, 2010,
and Zwaigenbaum et al., 2005, for review).
Overall, research to date has documented early
prodromal features of ASD in infancy and sug-
gests that these behaviors intensify in the second
year of life. Thus, earlier onset of intervention is
related to improved developmental trajectories
for infants with ASD (Rogers et al., 2012), and

treatment during the first year of life may be piv-
otal for optimal outcomes (Koegel, Koegel,
Ashbaugh, & Bradshaw, 2014).

Adapting Pivotal Response
Treatment to Support Families
Before Diagnosis

Consider the social-communicative profile for
typically developing infants during the first year
of life. The emergence of social referencing
includes the use of eye gaze, facial expression,
and gestures for the purpose of sharing and
requesting. Babbling transforms into functional
vocalizations and primitive word approxima-
tions. A direct application of the original PRT
strategies that focused on teaching first words
(Koegel et al.,, 1987) and language (Koegel,
Koegel, & Surratt, 1992) would not be com-
pletely appropriate for prelinguistic infants in the
first year. However specific PRT components that
have been shown to improve motivation by using
a classical conditioning paradigm in the natural
environment may be well-suited for treatment of
infants beginning to demonstrate a lack of social
engagement and social-communicative difficul-
ties. In this context, foundational skills that pro-
vide a scaffold for first words and language
development, such as eye contact, gestures, and
intentional vocalizations, can be addressed.
While the treatment targets are different for PRT
with infants, the theoretical foundation and moti-
vational principles central to PRT remain the
same. Developmental considerations for adapt-
ing parent-implemented PRT for use with infants
are described below.

Social Motivation

Socialization and language difficulties are among
the core deficits of individuals with ASD. The
motivational strategies of PRT, as described
above, provide a practical framework that allows
for a sustained, enjoyable parent-child interac-
tion, while behavioral strategies serve to provide
appropriate opportunities for communication and
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reinforcement. The adaptation of pivotal response
treatment for use with infants is an organic exten-
sion given its naturalistic methodology and focus
on motivation. Some researchers have postulated
that social motivation is at the core of social defi-
cits observed in individuals with ASD (Dawson,
2008; Koegel, Valdez-Menchaca, & Koegel,
1994). From a developmental perspective, this
decreased social motivation may stem from, or at
least manifest as, diminished interest in social
interactions in infancy. Early parent-infant social
interactions provide the necessary context for lan-
guage learning, and decreased attention and inter-
est in social interactions in infancy could have a
critical impact on social-communicative develop-
ment (Bradshaw, 2015). In the first 6 months of
life, infants with typical social development enjoy
face-to-face interactions with a caregiver. Around
6 months, infants become increasingly object-
focused and gradually choose to engage in triadic
interactions in which they shift gaze between
objects and a caregiver (Bakeman & Adamson,
1984). Early referential exchanges allow caregiv-
ers to label objects and engage in a language- and
object-embedded social interaction. These
socially motivated joint attention episodes pro-
vide a context for promoting language develop-
ment (see Mundy & Newell, 2007). Thus, PRT for
infants in the first year of life focuses on increas-
ing motivation to engage in a social interaction
with a caregiver. We hypothesize that increasing

PRT Target:
Social
Motivation

\ 4
Social .

Motivation

Fig. 4.1 Theoretical model for targeting social engage-
ment in infancy. PRT strategies work to create more moti-
vating social interactions for infants. As infants become
more socially motivated, and thus prefer to engage in

............... >

Social Attention j

attention to caregivers as well as positive affect
during parent-infant interactions will create an
inherently more reinforcing exchange that will
improve social motivation and generate wide-
spread gains in social communication in the first
years of life (Fig. 4.1).

Treatment Targets

As mentioned previously, social-communicative
abilities are just emerging in the first years of life.
An infant’s communicative repertoire consists
primarily of nonverbal behaviors such as ges-
tures, facial expression, and eye gaze, as well as
communicative vocalizations and word approxi-
mations. An initial assessment of the infant’s cur-
rent social-communicative functioning using
standardized assessment can determine delays
compared to established norms of chronologi-
cally age-matched peers. Such assessments might
include the Communication and Symbolic
Behavior Scales (CSBS: Wetherby & Prizant,
2002), Mullen Scales of Early Learning (Mullen,
1995), Bayley Scales of Infant Development
(Bayley, 2006), and MacArthur Communicative
Development Inventory (Fenson et al., 1993).
Additional assessments provide quantitative
information about frequency and quality of
social-communicative behaviors as well as ASD
symptoms: the Early Social Communication

Improved
Child
Outcome

v

Social
Communication

i

Learning
Opportunities

social interactions, they will spend more time attending to
social features in the environment, which will increase
learning opportunities embedded in social interactions
and ultimately improve social-communicative skills
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Scales (ESCS: Mundy et al., 2003); the Autism
Diagnostic  Observation = Schedule, Toddler
Module (ADOS: Rutter, DiLLavore, Risi, Gotham,
& Bishop, 2012); and the Autism Observation
Scale for Infants (AOSI: Bryson, Zwaigenbaum,
McDermott, Rombough, & Brian, 2008). For
younger infants who exhibit variability in behav-
ior, gathering observational data over a period of
several days or weeks can be helpful in determin-
ing stability of perceived deficits (Bradshaw,
Koegel, & Koegel, 2012). Treatment targets
should then be selected considering both the
child’s developmental skill level and chronologi-
cal age. For example, 24-month-old infants
should be engaging in pretend play and saying
two- to four-word phrases. If a 24-month-infant
with or at risk for ASD is exhibiting cause-and-
effect play and is not communicating using
vocalizations or gestures, treatment should be
modified appropriately; treatment targets might
include simple functional play and communica-
tion using gestures and intentional vocalizations.
A focus on developmental precursors supports
the emergence of skills and enhances develop-
mental gains. For example, the development of
initiating joint attention, a skill that occurs devel-
opmentally earlier than expressive verbal com-
munication, is associated with advanced language
skills in children with and without ASD (e.g.,
Mundy, Sigman, & Kasari, 1990). Similarly,
treatment for infants younger than 12 months
might include social engagement and heightened
positive affect during face-to-face play, as social
smiling has been associated with enhanced social
responsivity and social initiations (Bradshaw,
2015; Parlade et al., 2009).

Self-Regulation

Infants have fewer capacities to self-regulate and
often require caregiver support to assist in self-
soothing. For example, infants in the first year of
life show less awareness of social or task demands,
and social exchanges are grounded in immediate
motivations and perceptual stimuli, whereas 12- to
18-month-olds regulate their physical and emo-
tional state based on social context (Kopp, 1982).

In contrast, cognitive achievements of representa-
tional thinking and recall memory allow for self-
control, observed through active behavioral
compliance, by 2 years of age (Kopp, 1982). An
understanding of the neurobehavioral organiza-
tion of the infant informs approach to treatment in
the first years of life. Intensity should be adjusted
appropriately, and physiological state (e.g., sleepy,
fussy) must be weighed more heavily than older
children in decisions about treatment implementa-
tion. This is well suited for the naturalistic
approach of PRT in which treatment can (and
should) be implemented by caregivers on an ongo-
ing basis and throughout daily routines. Parents
should also be taught how to read their infant’s
cues related to behavioral state so as to provide a
maximally positive and reinforcing social interac-
tion. An infant’s capacity to learn and respond is
significantly related to behavioral state, and so
intervention for younger infants should be imple-
mented during appropriate times (Wolff, 1987).
Although optimally motivating social interactions
are encouraged, breaks in social interaction should
be provided as necessary to maintain an optimal
state for learning.

Parent Education and Coaching

Parent education is a critical piece of PRT for
young children and infants with or at risk for
ASD. The importance of implementation through-
out daily routines and activities, the need for con-
tinued support in social-communicative skills, and
developmentally appropriate stranger anxiety in
young infants implore a parent-education and par-
ent-implementation model. Research has shown
that parents can master the motivational strategies
of PRT and incorporate them into daily routines
with a 5-day, 25 h parent-education program
(Koegel, Symon, & Koegel, 2002). These gains
proved to be long-lasting for at least up to 1 year
post-intervention. Importantly, parents were also
observed to exhibit more positive affect and inter-
est when interacting with their children and also
showed reductions in (untargeted) stress. A fol-
low-up study showed that parents who learned
PRT through this brief, high-intensity training
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program were able to train other significant care-
givers to fidelity in the implementation of PRT
with their child (Symon, 2005). Parent education
has also been shown to be effective in improving
language across contexts for parents of minimally
verbal children with ASD younger than 3 years
old (Koegel, Bruinsma, & Koegel, 2006;
Bradshaw, Koegel, & Koegel, 2017). These stud-
ies showed improvements in the number of words
produced expressively and vocabulary diversity
from pre- to post-intervention during naturalistic
language samples. Across all children, expressive
language improvements ranged from 16 to 200
total words uttered with some children using 3-93
unique words. Additionally, parents corroborated
the positive outcomes, reporting large increases in
functional expressive words their children pro-
duced on the Vineland Adaptive Behavior Scales,
Communication Domain (Sparrow, Cicchetti, &
Balla, 2005). The feasibility and effectiveness of
PRT parent-education programs have been inde-
pendently replicated at other sites, outside of the
original development research laboratories of PRT
(e.g., Coolican, Smith, & Bryson, 2010). Group
parent training of PRT has also been developed,
demonstrating significant improvements in parent
fidelity of implementation and child expressive
language after 10 weeks (Gengoux et al., 2015;
Minjarez, Williams, Mercier, & Hardan, 2011).
Together, this research suggests that the motiva-
tional and behavioral strategies of PRT are feasi-
ble for parents to learn and train others in a
relatively brief period of time and are effective for
improving social communication in young chil-
dren with ASD.

Research has also examined specific features
of parent-education programs that decrease par-
ent stress and enhance parent satisfaction and
gains. Steiner (2011) examined the effect of a
strength-based approach to parent training, which
compared deficit-based statements to strength-
based statements during coaching sessions.
During the strength-based condition, the inter-
ventionist made statements that highlighted the
child’s strengths, for example, “It seems like he
has a lot of interests, that’s a good sign. One way
to get his attention is...” This was compared to the
deficit condition in which statements were made

related to the child’s area of weakness, such as “It
seems like it is hard to get his attention. One way
to get his attention is...” Results demonstrated
that the strength-based approach improved parent
affect and enhanced parent-child interactions
during parent coaching sessions not only com-
pared to the deficit-based approach but also com-
pared to pre-treatment interactions. Importantly,
this suggests that parent-implemented interven-
tion using a strength-based approach during feed-
back sessions may effectively help decrease,
rather than induce, parent stress.

Modifications of PRT parent training can also
lead to enhanced gains in socialization. For
instance, Vernon, Koegel, Dauterman, and Stolen
(2012) extended the motivational concept of
child choice by embedding a social component
into the child’s interests throughout intervention.
In a traditional PRT paradigm for a child whose
preferred activities included jumping on a tram-
poline, the child would be reinforced for saying
the word “jump” by allowing her to jump on a
trampoline. Using the socially embedded PRT
paradigm, a social component would be embed-
ded within the reinforcement, so the adult may
jump with the child on the trampoline. In this
way, the reinforcement comes from the adult
jumping with the child rather than the trampoline
itself, making social interaction a part of the pre-
ferred activity. Results of this study showed rapid
gains in both parent acquisition of the teaching
procedures and child behaviors. As expected in
traditional and socially embedded PRT frame-
works, all children showed substantial improve-
ments in verbal initiations. Additionally, children
in socially embedded PRT spent greater propor-
tions of time making eye contact with their care-
giver and showing positive affect. Moreover,
parent-child interactions drastically improved in
respect to increased synchronous engagement as
well as parent positive affect.

Strategies for Parent Coaching
Introduction of the Topic Sessions can begin with

a check-in about the previous week, questions
about concepts learned thus far, specific problem
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areas related to implementation of PRT strategies,
and gains the child has made. Praise for caregivers
should be provided for any examples of imple-
menting the procedures or generating creative
ideas for eliciting communication from their
child. Attempts should be made to incorporate
any problem areas or questions into the session
for that day. PRT strategies can be explained to
the parent with the child playing nearby while
providing examples specific to their child. For
example, a clinician introduction to child choice
might be “Right now, Jackson is playing with the
animal puzzle and it’s great that he’s so interested
in the pieces. It also looks like instead of putting
the puzzle pieces in, he prefers stacking the puz-
zle pieces and knocking them down. We can fol-
low his lead by joining in his play and helping
him stack and knock them down, and we can even
have him make a vocalization or word attempt
before he stacks every third puzzle piece. If we
instead try to get him to put the pieces in the puz-
zle board, this would not be following his lead.”
This initial introduction of the PRT strategy can
remain relatively brief followed by clinician mod-
eling where the clinician models how to use the
strategy of child choice with Jackson.

Modeling As the clinician models the strategy,
she can provide narration of her actions and
explain rationale for particular decisions. For
example, “So I’'m joining him in stacking the
pieces, making sure to not be too intrusive and not
interrupting his play, but still making sure that he
exhibits the target behavior of using expressive
words. You see that I first tried to knock down the
tower too early. I knocked it down before all the
pieces were stacked and he seemed to get a little
frustrated with me. I'm glad he communicated his
frustration and it is great that he is still sticking
with the activity! So now I’m going to continue to
follow his lead by allowing him to stack all the
pieces before knocking over the tower. This is
great because we have more opportunities to have
him try and talk for the pieces. We will discuss at
a later session how to make his play a little bit
more flexible. But right now, let’s just focus on
following his lead.” The clinician here is using
several skills that deserve mention. First, she

acknowledged that she had made a mistake in fol-
lowing the child’s lead, highlighting that even
expert clinicians can misread child cues and cause
frustration. Second, she utilized a strength-based
approach by commending his interest in the puz-
zle, reframing his frustration as a method of com-
munication, and praising his maintenance of
motivation to engage in the activity. The clinician
then ended with a reminder of the topic for the
day — child choice.

Listening to Parent Concerns The clinician
might then incorporate some of the parent’s
concerns into the topic for that day. For exam-
ple, “You mentioned that Jackson had a hard
time when you joined his play this week and
would often choose to play something else. Why
don’t we try to make this interaction more moti-
vating for the both of you by adding a fun ele-
ment to the animal puzzle? I’ve seen him enjoy
animal books before when you make the animal
noises, which is fantastic. Why don’t you try
incorporating some of the animal noises, which
he loves, into this puzzle game? Since he is
already making verbal attempts to name many
of the items, this would be a nice way to add to
his repertoire of words.” At this point, the clini-
cian would encourage the parent to try using the
child choice strategy, while the clinician
observes and provides feedback. We think of
parent education as a practice-with-feedback
process rather than learning through didactics,
and so the rest of the session is spent interweav-
ing practice, feedback, modeling, and discus-
sion. The session then ends with a summary of
the topic, a few statements about what the par-
ent and child did well in the session, instruc-
tions for what to practice in the upcoming week,
and troubleshooting as necessary.

Implementation of PRT for Families
with High-Risk Infants

Preliminary research suggests that beginning
intervention in the first year or two of life, when
social engagement and social-communicative
challenges are just emerging, can have a greater
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impact on prognosis and developmental out-
come (Koegel, 2000; Rogers et al., 2012).
Several studies have documented how parent
implementation of PRT strategies for toddlers
with ASD can lead to rapid and widespread
gains. Implementation of parent-mediated
interventions for high-risk infants, however,
carries unique challenges. These challenges
have been addressed in previous chapters, so
here we focus on how pivotal response treat-
ment is especially suited for parent-implemented
intervention in infancy and present examples of
how it can be implemented for 6- to 24-month-
old high-risk infants to increase social engage-
ment, improve nonverbal and verbal expressive
communication, and decrease autism sympto-
mology. The remainder of this chapter will pro-
vide strategies and examples for how to adapt
PRT for use with high-risk infants, based on
both chronological age and developmental
level. We start with using PRT to teach first
words to older infants (15-24 months) who are
already showing basic nonverbal communica-
tive attempts but who have yet to use consistent
verbal communication (Bradshaw, Koegel, &
Koegel, 2017). We then describe modifications
made to PRT for improving nonverbal inten-
tional communication, such as eye contact and
gestures, for infants who are not yet exhibiting
any social-communicative attempts. And
finally, we describe how to use motivational
PRT strategies to promote positive social
engagement for our youngest infants between 6
and 9 months old. Examples of essential PRT
strategies for promoting social engagement and
communication in high-risk infants are dis-
played in Tables 4.3 and 4.4.

PRT Strategies for Teaching High-Risk
Infants’ First Words

PRT strategies for improving verbal communica-
tion in high-risk infants in the second year of life
require few modifications from the traditional
PRT paradigm and use the fundamental PRT
structure of providing a language opportunity,
waiting for a response, and reinforcing the
desired behavior (Bradshaw, Koegel, & Koegel,
2017; Bradshaw, Steiner, et al., 2015; Steiner,
Gengoux, Klin, & Chawarska, 2013).

Provide a Language Opportunity Caregivers
can easily embed infant-preferred activities and
provide communication opportunities through-
out daily routines and during play. Caregivers
can wait to give their infant a highly preferred
item until he or she provides some indication of
intentional communication. Providing opportu-
nities can be an easy part of any household activ-
ity by simply placing highly preferred items “in
sight, out of reach” so the child has more oppor-
tunities to communicate, for example, placing a
favorite toy on a high shelf or a favorite snack in
a tightly sealed, clear container. However, ver-
bal prompting for a language attempt may not
be the most effective way to teach older infants
their first words. In more challenging cases, ver-
bal routines during motivating activities can
work especially well. Common verbal routines
include “ready, set...go” or “one, two...three.” A
caregiver can provide an opportunity by first
modeling the entire verbal routine and then
pausing in anticipation of the last part of the
routine as in “ready, set....” This rhythmic strat-
egy builds behavioral momentum during a

Table 4.3 Pivotal response treatment strategies for improving intentional communication. Suggested age:

12-24 months

Suggested target | Modified PRT

behaviors component Example

Eye contact and | Hierarchical Incorporate physical prompts, model prompts, and open-ended prompts as

gaze shifting prompting necessary based on the infant’s skill level

Gestures Reinforce Reinforcing attempts is a key component of traditional PRT; however
attempts working with infants who are just beginning to learn communication

Vocalizations requires parents to reinforce any approximation of the desired behavior

First words Interspersal of Parents and clinicians may choose to intersperse fewer acquisition tasks for
maintenance and | infants in order to provide more opportunities for infants to solidify
acquisition tasks | already-learned skills
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Table 4.4 Pivotal response treatment strategies for improving intentional communication. Suggested age: 6—12 months

Suggested target | Modified PRT

behaviors component Description

Looking to Child choice Identify what type of face-to-face play and social interaction the infant
caregiver enjoys and incorporate those activities into play as often as possible.

Positive affect

Learn to identify the infant’s cues for self-regulation and
disengagement

Task variation

Vary the activity often when interacting with the infant to maintain
social engagement and prevent disengagement

Interspersal of
neutral and preferred
activities

Gradually intersperse neutral activities with highly preferred social
activities to generalize positive social engagement to social interaction
rather than to specific activities

highly motivating activity. Similar strategies
can be used with favorite songs or animal
sounds. Many children with ASD begin to com-
municate when their parent pauses in the middle
of singing a favorite song. For example, a care-
giver can start singing “twinkle, twinkle, lit-
tle...” and then pause so that the infant can
continue with an approximation of the word
“star” or any vocalization at all.

Provide Natural Contingent Reinforcement
Natural reinforcement involves a direct and
natural relation between language and rein-
forcement. If the child’s motivating activity is
getting tickled, a caregiver could reinforce any
attempt of the word “tickle” by tickling contin-
gently following the child’s response. This
direct relation between the infant’s communi-
cative attempt and reinforcement also promotes
skill generalization.

Reinforce Attempts Communication emerges
gradually. At 12-18 months, we do not expect
infants to say their first word perfectly, and so we
do not expect infants and toddlers with or at risk
for ASD to say their first words perfectly either. In
fact, caregivers and clinicians may first focus on
intentional communication rather than accurate or
precise utterances. For example, when a child
reaches for her doll and says “ah,” a caregiver can
model the correct form of the word “doll” while
immediately reinforcing the communication
attempt by handing her the doll. Prompting the
child for the correct word “doll”” and waiting for a
more accurate response runs the risk of losing the
child’s motivation to communicate.

Supporting Families to Improve
Nonverbal Intentional
Communication in High-Risk Infants

Prior to saying first words, infants exhibit prelin-
guistic intentional communication, including
sharing enjoyment by looking from an object to
the caregiver or pointing to an object of interest.
These nonverbal communication skills begin to
emerge between 9 and 12 months, and high-risk
infants have been reported to exhibit diminished
quantity and quality of nonverbal communica-
tion. Pivotal response treatment has also been
adapted to improve prelinguistic intentional com-
munication in high-risk infants (e.g., Steiner
et al., 2013). The following modified PRT strate-
gies can be taught to parents of high-risk infants
who are not yet exhibiting intentional communi-
cation: child choice, clear opportunities, inter-
spersal of maintenance and acquisition tasks,
immediate and contingent reinforcement, natural
reinforcement, and reinforcing attempts. In con-
trast to traditional PRT models in which verbal
communication is the primary focus of interven-
tion, PRT can be adapted to target prelinguistic
forms of social communication for infants as
young as 12 months old, such as pointing, giving,
showing, and other gestures.

As in traditional PRT, intervention is imple-
mented during infant-preferred activities and
tasks, such as peekaboo with a blanket. Clear
opportunities are provided by first engaging the
child in a highly engaging routine. For example, a
caregiver may build a routine with the following
sequence: (1) caregiver places the blanket over the
child and says “Where’s Abby? Where is she? I
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think I see her...”; (2) caregiver pulls off the blan-
ket, places the blanket on the ground, and says
“peekaboo!” followed by tickling; and (3) care-
giver says “let’s play again!” This routine has an
easily identifiable beginning and end, which helps
to build anticipation and maintain engagement but
also serves as a clear opportunity for the infant to
initiate a communicative attempt: the activity has
suddenly stopped and the blanket is on the floor,
leaving the infant to vocalize, gesture (give or
point), or shift gaze from the blanket to the care-
giver in order to continue the interaction. It also
incorporates a rewarding social interaction, while
also using an object (blanket) that can be used to
teach a giving gesture.

As in verbal language, prompting strategies
can be used if the infant is not yet demonstrating a
target behavior, such as a give gesture. In their
study of adapting PRT for high-risk 12-month-old
infants, Steiner et al. (2013) utilized prompts that
were organized into a hierarchy such that a physi-
cal prompt was the highest level (most support-
ive), followed by a model prompt, and an
open-ended prompt at the lowest level (least sup-
portive). Using this method, if a behavior is diffi-
cult to elicit, a clinician, or second caregiver, may
begin with the most supportive prompt — physical
prompting. In our blanket peekaboo example, a
parent coach or second caregiver may sit behind
the infant and physically prompt Abby using the
give gesture by putting the blanket in Abby’s hand
and guiding her hand toward her mother. This, of
course, would be immediately followed by the
caregiver putting the blanket over Abby and reini-
tiating the peekaboo routine in order to reinforce
the “give” gesture. Moving up in the prompt hier-
archy, model prompts are defined as the parent
modeling the target behavior, for example, dem-
onstrating a point to elicit a point from the infant
or saying “more” to elicit an infant vocalization.
Finally, the least supportive prompt is the open-
ended prompt in which a parent would elicit a
response from the infant without modeling, for
example, asking, “What do you want?”

It is beneficial to create opportunities for
activities in which the caregiver or clinician can
easily join into the activity and engage with the
infant. For example, some infants can become

overly fixated on cause-and-effect objects, e.g., a
toy telephone, in which interruption of the activ-
ity for the purpose of presenting a communica-
tion opportunity may elicit frustration. Clinicians
and parents may choose to avoid such activities.
Additionally, infants in early intervention may
not have developed functional play, and so clini-
cians and caregivers may choose to incorporate
learning opportunities into activities that involve
food or physical play (e.g., tickling). Early learn-
ers can become easily frustrated with continued
presentation of difficult tasks, and thus it is
important to intersperse easy, already-mastered
tasks, with new, more difficult tasks. For exam-
ple, if an infant consistently gives objects to a
caregiver to request but only occasionally pairs
this behavior with eye contact, a caregiver might
wait for the integration of these two behaviors
once every five to seven trials.

Supporting Families to Improve
Social Engagement in Very Young
Infants

In the first year of life, infants engage in recipro-
cal, highly affective face-to-face dyadic interac-
tions with a caregiver. These very early social
interactions are critical for learning social contin-
gencies, developing effective self-regulation, and
acquiring later communicative competencies
(Feldman, 2007). In an effort to address parental
concerns about a lack of infant social responsiv-
ity and social engagement early in life, we have
adapted PRT strategies to focus on improving
positive social engagement during face-to-face
play for very young high-risk infants. The larger
developmental domain addressed is social
engagement, and potential target behaviors to
focus on include increasing the frequency of
social smiling and eye contact during the interac-
tion. PRT for very young infants focuses on
improving positive affect and eye gaze during
face-to-face play with a caregiver and incorpo-
rates three key motivational strategies adapted
from the traditional PRT paradigm: child choice,
task variation, and interspersal of neutral and pre-
ferred activities.
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Child Choice Child choice refers to incorporat-
ing activities or items that are motivating to the
child, or infant in this case. Infant-preferred
activities are identified through systematic evalu-
ation of the infant’s interest and affect during
parent-infant interactions. A clinician observes
multiple parent-infant interactions in which the
parent is utilizing multiple activities and strate-
gies to try and engage their infant. These simple
observations of the infant’s play preferences in a
naturalistic setting can illuminate the contexts in
which he or she will be most motivated to inter-
act. Each activity is then categorized as preferred,
activities in which the infant exhibits indications
of enjoyment such as high positive affect and eye
contact; neutral, activities in which the infant
appears to passively accept the activity without
indication of wanting the interaction to continue
or cease; or not preferred, activities in which the
infant exhibits dislike for the activity such as
gaze aversion combined with negative affect.
Although infants use gaze aversion to self-
regulate their arousal during highly stimulating
activities, gaze aversion accompanied with nega-
tive affect likely reflects a non-preferred activity.
In our research with high-risk infants exhibiting
very early concern for ASD, these initial assess-
ments of parent-infant interactions revealed that
the motivational property of the interaction
appeared to be constrained by specific activities
rather than generalized to social interactions, in
contrast to typically developing infants who
exhibit consistently positive social affect with
their caregiver regardless of activity. The goal of
PRT for very young high-risk infants therefore is
to expand their social engagement to a variety of
social activities with their caregiver, thus poten-
tially transferring their activity-centered engage-
ment to a social-centered engagement.

Task Variation During parent-infant interac-
tions, parents are taught how to read their infants’
cues and vary the activity frequently, thus consis-
tently providing novel activities and maintaining
social engagement. Although looking away dur-
ing social interaction serves as a self-regulatory
behavior for young infants, potential cues for
infant social disengagement included prolonged

looking away accompanied with negative affect
and a trend of decreasing affect over several sec-
onds. Thus, varying the enjoyable activities
before the infant satiates is important.

Reinforcement To increase social motivation in
such young infants, this intervention relies on a
classical conditioning paradigm in which parents
become the preferred activity. This is in contrast
to a traditional operant conditioning paradigm in
which natural reinforcers are provided contingent
upon appropriate communicative responding.
Again, the goal here is to make the parent and the
social interaction as reinforcing as possible and
to condition the child to associate the parents’
interactions with the positive and enjoyable
activities.

Intersperse  Acquisition and  Maintenance
Activities Once an infant is exhibiting high lev-
els of social engagement, including making eye
contact and smiling, throughout the preferred
activities for three consecutive sessions, neutral
activities are incorporated. That is, the activities
that had previously been considered neutral are
gradually and systematically incorporated into
the rotation of the preferred play activities. As the
infant begins to demonstrate improved affect
with the neutral activity, another is added, and so
on, until all of the parent-infant activities that
were presented in the initial assessment period
are incorporated into play. An emphasis on read-
ing infant cues and providing highly rewarding
activities will help to improve the parent’s under-
standing of his or her infant’s individual prefer-
ences and communicative style, thus increasing
the likelihood of increasingly contingent and
rewarding social interactions for at-risk infants
and their parents.

Summary

The overarching goal in adapting parent-
implemented PRT for high-risk infants before an
ASD diagnosis is to help caregivers understand
typical social-communicative development, dis-
cern concerning behaviors, and learn basic
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motivational and behavioral strategies for
improving social engagement and communica-
tion. It should be noted that infant behaviors can
be unstable in the first year of life and vary
greatly. Assessing for stable patterns of difficul-
ties with socialization is important, so that other
natural environmental factors (such as fatigue)
are not erroneously evaluated as an at-risk symp-
tom. However, a strength of beginning interven-
tion during infancy is that the interventions are
not as labor intensive as those needed in the pre-
school years and beyond. Emerging studies sug-
gest that parents can be taught strategies in a
relatively short period of time and that the bulk of
the intervention hours can be implemented by
parents throughout the infant’s waking hours.
This cost and time efficiency supports the use of
adapting interventions for families with high-risk
infants. Although teaching first words and lan-
guage has historically been among the first steps
in using PRT for young children with ASD, this
target seems inappropriate for high-risk infants
younger than 12 months who do not yet have a
diagnosis and may be inappropriate for older
infants who are not yet demonstrating prelinguis-
tic communication. In adapting PRT for high-risk
infants, we had to develop new, appropriate target
areas for young infants and early learners. We
found that working to improve the positive affect
and social attention during social interactions, as
well as teaching nonverbal intentional communi-
cation, led to observable gains and parent satis-
faction. The core theoretical underpinning of
PRT - to improve social motivation — remains the
same in working with high-risk infants, but the
strategies and intervention goals are slightly
modified to address developmental stage.

The transition from working with children
with a diagnosis of ASD to teaching PRT to par-
ents of high-risk infants carries unique chal-
lenges. For example, learning that an infant is at
risk for social-communicative impairments can
induce parent stress and anxiety, and clinicians
should be provided tools to help reduce parental
anxiety while promoting self-efficacy and confi-
dence. Research suggests that interventions, such
as PRT, that can be implemented during play and
daily routines reduce parent stress when com-

pared to other strategies that require the parent to
take time out of the day to implement drill-type
activities (Koegel et al., 1996). Although
clinician-parent alliances are important in all
forms of parent-mediated interventions, we have
learned that this is an especially important aspect
of adapting PRT for high-risk infants. Given the
high levels of stress accompanied with uncer-
tainty of their infant’s outcome, clinicians who
are compassionate while also focusing on parent
coaching of PRT procedures are most successful.
Further, outcomes will be improved if parents are
considered as valuable and important team mem-
bers when developing goals and implementing
intervention programs (Brookman-Frazee &
Koegel, 2004). Parents should be both recog-
nized and respected as experts relating to their
own infant. As well, families’ cultural and socio-
economic variables and values should be consid-
ered during parent-education programs (Baker &
George, 2013; Santarelli, Koegel, Casas, &
Koegel, 2001). Consistent recognition and cele-
bration of parent and infant strengths are essen-
tial for creating a positive environment and
promoting optimal learning and development
(Steiner, Koegel, Koegel, & Ence, 2012).
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