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Abstract
Functional communication training (FCT) typically consists of determining the function(s) of challenging behaviors and teaching
the child an appropriate communicative behavior that serves the same function. This review used quality indicators to evaluate
FCT studies and determine the level of evidence for children with autism spectrum disorder (ASD) from birth to 8. Based on the
authors’ evaluation of six studies located from a previous review, FCT showed potential as an evidence-based practice. After
evaluating nine more studies located from literature searches, a moderate level of evidence was established for FCT for children
with ASD from birth to 8. Implications for research and practice are discussed.
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Children with autism spectrum disorder (ASD) often have
severe deficits in social, language, and communication skills
(American Psychiatric Association 2013). According to
Centers for Disease Control and Prevention (CDC), 1 in 59
children is identified with ASD (CDC 2014). A study sug-
gested 25.6% of individuals with ASD have difficulty in com-
municating (National Longitudinal Transition Study 2 2009).
Additionally, a more recent study found 30% of children with
ASD may never develop fluent speech (Wodka et al. 2013).
Researchers continue to find a strong relation between the lack
of communication skills and the presence of challenging be-
haviors (Kaiser et al. 2002; Park et al. 2012). In other words,
children who do not have a functional system of communica-
tion are more likely to exhibit challenging behaviors as means
of communicating their needs and wants (Chiang 2008).

Challenging behaviors must be a treatment priority
(O’Reilly et al. 2010) as they can impede the child from learn-
ing and social integration in school and community (Sigafoos
et al. 2003). One way to address challenging behaviors in

children with ASD is functional communication training
(FCT, Carr and Durand 1985). FCT is a behavioral intervention
based on differential reinforcement procedures that consists of
two steps: (a) assessing the communicative function(s) of the
child’s challenging behavior(s), and (b) teaching the child an
appropriate communicative response that results in accessing
the same reinforcer maintaining the challenging behavior (Carr
and Durand 1985). Functional behavior assessments (FBAs)
can be used to determine the maintaining variables (e.g., access
to attention, tangible, escape from demands) of the challenging
behaviors (Cooper et al. 2007). These assessments include in-
terviews with teachers and caregivers, direct observations, and
systematic functional analyses (Brady and Halle 1997). After
assessing the function(s) of the challenging behavior through
FBAs, a communicative response is chosen for the child. The
new response has to be easy for the child to learn, produce the
same consequences as quickly as the challenging behavior, and
easily noticed by communicative partner(s) (Dunlap and Duda
2004). The communicative response could be through an un-
aided system such as manual signs, spoken words, or an aided
system such as picture exchange (PE; e.g., Frea et al. 2001),
picture exchange communication system (PECS; Frost and
Bondy 2002), and speech-generating devices such as iPads
(e.g., Muharib et al. in press). The new communicative re-
sponse is taught to the child as an alternative to his or her
challenging behavior (Carr and Durand 1985).

Identification of the empirical support for interventions
targeting children with ASD from birth to age 8 is crucial as
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federal laws require the implementation of evidence-based
practices (EBPs) for students with developmental disabilities
(Individuals with Disabilities Education Improvement Act
[IDEIA] 2004; No Child Left Behind [NCLB] 2001). Kurtz
et al. (2011) evaluated the extent to which FCT is an evidence-
based practice for individuals with intellectual disabilities (ID)
from birth to 18 years. They used American Psychological
Association (APA) criteria with adaptations developed by
Jennett and Hagopian (2008) to evaluate 29 studies published
between 1985 and 2009. Criteria included a clear description
of participants, independent variables, and dependent vari-
ables, a demonstration of experimental control, and a demon-
stration of treatment efficacy. Using those criteria, the authors
indicated that FCTwas a well-established practice for individ-
uals with ID from birth through 18 years.

In a more recent review, Andzik et al. (2016) evaluated
whether FCT is a practice that could be implemented with
fidelity by practitioners. Andzik et al. evaluated 12 single-
case studies published through 2015 that targeted individuals
with developmental disabilities from 3 to 18 years. The
Council for Exceptional Children (CEC 2014) criteria were
used to assess the quality of the included studies. These
criteria were related to descriptions of participants and set-
ting(s), interventionist, dependent variable(s), treatment fidel-
ity, internal validity, outcomes of the dependent variables, and
data analysis. FCTwas found to be a practice that could gen-
erally be implemented effectively by practitioners. However,
none of the 12 studies met all the quality indicators developed
by CEC (2014).

Wong et al. (2013) conducted a review of 27 practices for
individuals with ASD. Of these practices, FCTwas evaluated
for individuals with ASD from birth to 22 years. They evalu-
ated studies published between 1990 and 2011. Wong et al.
indicated that FCT was an evidence-based practice for chil-
dren and youth with ASD based on Horner et al.’s (2005)
indicators and the selected criteria from What Works
Clearinghouse ([WWC]; Kratochwill et al. 2010).

Communication skills are critical in a child’s development
(Kaiser and Roberts 2011). Early intervention in communica-
tion skills (e.g., FCT) is often a priority and can greatly impact
children with ASD and their families (American Academy of
Pediatrics 2007; Landa 2007; Lorah and Parnell 2017;
National Research Council 2001; Tager-Flusberg and Kasari
2013). Previous reviews of FCT evaluated studies with a
broader age range of students with ASD or other developmen-
tal disabilities (birth to age 18, Kurtz et al. 2011; birth to age
21, Wong et al. 2013; ages 3 to 18, Andzik et al. 2016);
therefore, the extent to which FCT is an evidence-based prac-
tice for a smaller age range of children and younger students
with ASD remains unclear.

Since communication is critical for young children, the
purpose of this review was twofold: (a) to evaluate the studies
reviewed by Wong et al. (2013) that targeted children with

ASD from 0 to 8 years, and (b) to evaluate recent studies
conducted on the use of FCT that targeted children with
ASD from 0 to 8 years. This range of ages was chosen based
on the definition of young children provided by the CEC’s
Division for Early Childhood (Division for Early Childhood
[n.d.]). Thus, the research questions were:

(a) What level of evidence does functional communication
training as a practice have based on studies reviewed by
Wong et al. (2013) that targeted children with ASD from
birth to age 8?

(b) What level of evidence does functional communication
training as a practice have based on reviewing additional
studies that targeted children with ASD from birth to age
8?

Method

Article Selection

Article selection was conducted in three steps. First, the au-
thors located all studies on FCT in the Wong et al.’s (2013)
review, published between 1990 and 2011, that targeted chil-
dren with ASD ages 0–8. This process yielded a total of six
studies.

Second, the authors did an independent search of studies on
FCT that targeted children with ASD ages 0–8 published be-
tween 1990 and 2011 to ensure that they were no studies
overlooked in Wong et al.’s (2013) review. The authors used
Google Scholar, Academic Search Complete, Academic
Search Premier, Education Research Complete, ERIC,
PsycINFO, and the Psychology and Behavioral Sciences
Collection databases. While Wong et al. (2013) used compre-
hensive search terms (e.g., treatment, therapy, package) to
locate studies for 27 different practices, search terms used
for this review were specific to only FCT. The search terms
were functional communication training, functional commu-
nication, functional analysis communication, differential rein-
forcement of alternative, autism, and autism spectrum
disorder.

Third, another independent search was conducted for arti-
cles published between 2012 and 2017 using Google Scholar,
Academic Search Complete, Academic Search Premier,
Education Research Complete, ERIC, PsycINFO, and the
Psychology and Behavioral Sciences Collection databases.
The search terms were functional communication training,
functional communication, functional analysis communica-
tion, differential reinforcement of alternative, autism, and au-
tism spectrum disorder. The authors also reviewed the refer-
ence lists of the included studies as well as past reviews (Kurtz
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et al. 2011; Andzik et al. 2016) to further find other relevant
studies.

The independent searches, completed in January 2018,
yielded 12,827 articles (12,799 articles from the second step,
and 28 articles from the third step of the selection process).
Abstracts were initially reviewed to determine whether the
studies met the inclusion criteria: (a) used a single-case exper-
imental design, (b) employed FCT as an intervention, (c)
targeted children ages 0–8 years that exhibited challenging
behaviors that were either aggressive (e.g., hitting), self-
injurious (e.g., head banging), and/or disruptive (e.g., crying),
and (d) children were diagnosed with autism spectrum disor-
der (ASD), Asperger syndrome, pervasive developmental dis-
order (PDD), or pervasive developmental disorder-not other-
wise specified (PDD-NOS). If participants were diagnosed
with a co-occurring condition (e.g., intellectual disability,
Rett syndrome), the study was included. In cases where the
abstract did not state the ages, disability, and challenging be-
haviors of participants, the authors read the participant de-
scription in the method section. When the abstract did not
clearly describe the intervention as FCT, the authors read the
independent variable(s) in the method section to determine
whether the intervention was FCT. FCT was operationally
defined as determining the function(s) of the challenging be-
havior by using at least one functional behavior assessment,
and teaching the child an alternative communicative response
that matched the function(s) of the challenging behavior (Carr
and Durand 1985).

A study was excluded if (a) it did not include participants
with ASD, (b) it included participants with ASD but all were
older than 8 years, (c) participants received FCT to replace
prelinguistic behaviors (e.g., pointing, reaching), (d) it
employed FCT in a combination with other practices, (e) it
was not published in a peer-reviewed journal, or (f) it was not
a single-case study. Out of the 12,827 articles found, nine met
the inclusion criteria (three studies from 1990 to 2011, and six
studies from 2012 to 2017). The interrater agreement for the
selection process was calculated point-by-point (i.e., applying
the selection procedure and yielding the same studies) by di-
viding the number of agreements by the number of agreement
and disagreements multiplied by 100. The agreement for the
study selection was 100%.

Coding Procedure

The authors used Horner et al.’s (2005) quality indicators to
evaluate the 15 studies (six studies located from Wong et al.
(2013), and nine studies from independent searches). The def-
inition of each quality indicator can be found in Table 1. The
coding procedures consisted of two steps: (a) the first author
independently evaluated the quality of each of the six studies
located from Wong et al.’s (2013) review using the 21-item
quality indicator criteria developed by Horner et al. (2005),

and (b) the first author independently evaluated the quality of
the nine studies found from the independent literature searches
using the same quality indicator criteria. These quality indica-
tors were used due to the level of rigor compared to other
indicators of single-case studies (e.g., Council for Exceptional
Children 2014; WWC, Kratochwill et al. 2010). These quality
indicators pertained to (a) participants, (b) setting, (c) depen-
dent measures, (d) intervention, (e) procedures, (f) internal va-
lidity, (g) external validity, and (h) social validity. In evaluating
each study, dichotomous decisions were made in terms of
whether a quality indicator was present or absent (see Table 2).

After evaluating all studies, the level of evidence of FCT
was determined. The authors determined the evidence of FCT
twice: (a) after evaluating the six studies included fromWong
et al.’s study, and (b) after evaluating the nine studies added
from independent literature searches. The authors evaluated
the evidence of FCT twice because they sought to find out
whether the results of a large-scale review (i.e., Wong et al.
2013) could have a strong level of evidence when the age of
participants was restricted to children from birth to 8.

The authors used the levels of evidence provided by
National Technical Assistance Center on Transition
([NTACT]; Test et al. 2009). As opposed to the standards pro-
posed by Horner et al. (2005) which classify a practice as either
evidence-based or not evidence-based, NTACTstandards allow
for classifying a practice into one of three levels: strong, mod-
erate, or potential. Adopted from NTACT, strong evidence was
established if the practice had five high-quality studies, con-
ducted by three different groups of researchers in three different
geographical locations, demonstrated functional relations, and
showed no contradictory results. Moderate evidence was
established if the practice had three high-quality studies, data
showed functional relations, were conducted by one or two
different groups of researchers, and showed no contradictory
results. Potential evidence was established if the practice had
two high-quality studies, data showed functional relations,
were conducted by one or two different groups of researchers,
and showed no contradictory results. A high-quality study had
to meet all the quality indicators from 1 to 17, and three out of
the four indicators related to social validity (i.e., 18, 19, and
21). In this review, original criteria have been altered as it was
not expected for every study to report on cost-effectiveness of
intervention (indicator 20). For a study to meet a certain quality
indicator, it had to meet the definition of the quality indicator as
shown in Table 1.

Interrater Agreement

Interrater agreement data were collected on a total of five ran-
domly selected studies (33%) from both groups of studies (i.e.,
previously reviewed studies by Wong et al. (2013), and studies
added from independent searches). The second rater (second
author) coded each study independently applying the same
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Table 1 Definitions of quality indicators

# Quality indicators Definitions

1 Participants were described with sufficient detail to allow others to select
individuals with similar characteristics.

a. Report age, disability, communication level, and type(s) of challenging
behaviors.

2 The process of selecting participants was described with replicable
precision.

a. Report how participants were selected (e.g., referral to a clinic,
nomination by a teacher), or report inclusion criteria.

3 Critical features of the physical setting were described with sufficient
detail to allow replication.

a. Report information on the room in which the study was conducted.
b. Report the set-up (e.g., on the floor, at a table).
c. Report whether other people were allowed in the study area (e.g., other

students, parents).

4 Dependent variables were described with operational precision. a. An operational definition of the dependent variable(s).
b. The dependent variable(s) are consistent across phases.

5 Each dependent variable was measured with a procedure that generates a
quantifiable index.

a. The dependent variable(s) are measured to produce a quantity (e.g.,
frequency of hitting, duration of crying).

6 Measurement of the dependent variable is valid and described with
replicable precision.

a. The dependent variable(s) are measured with a valid measurement
procedure (e.g., frequency of hitting as opposed to duration of hitting).

b. The dependent variable(s) are described with detail that would allow
objective observation from another observer.

7 Dependent variables were measured repeatedly over time. a. The dependent variables are measured at least 3 times in baseline and 5
times in intervention.

8 Data were collected on the reliability or interobserver agreement
associated with each dependent variable, and IOA levels met minimal
standards (IOA= 80%; Kappa = 60%).

a. IOA data must be collected on 30% of sessions and result in at least
80% across participants and phases.

9 Independent variable was described with replicable precision. a. Report on the materials used in the intervention.
b. A detailed description of the intervention (i.e., definition, frequency).

The study had to clearly describe how the interventionist implemented
the intervention. For example, how reinforcement was delivered? How
frequently and howmuch?What was the reinforcement? What did the
interventionist do when the child engaged in challenging behavior?
How frequently was the intervention provided?

10 Independent variable was systematically manipulated and under the
control of the experimenter.

a. The participants were not receiving another intervention.
b. Introduce the intervention to measure the effects on the dependent

variable(s).

11 Overt measurement of the fidelity of implementation for independent
variable.

a. A report on fidelity in percentage and how fidelity of implementation
was measured.

12 A baseline phase provided repeatedmeasurement of a dependent variable
and established a pattern of responding that can be used to predict a
pattern of future performance.

a. At least 3 data points in baseline.
b. A stable baseline path (i.e., at least 3 data points consecutively fall

within a 30% range).

13 The procedural characteristics of the baseline conditions were described
with replicable precision.

a. Report on the materials used in the baseline.
b. A detailed description of the baseline procedure (i.e., how the sessions

were conducted, what the interventionist asked the child to do, what
the child was expected to do, what the interventionist did when the
child did not respond correctly, what the interventionist did when the
child engaged in challenging behaviors).

14 The design provides at least 3 demonstrations of experimental effect at
different points in time.

a. The graphs had to show prediction, verification, and replication.

15 The design control for common threats of internal validity. a. The design did not allow for carry-over effects (e.g., using an FCR in
baseline in a second setting as a result of learning to use the FCR in
intervention in the first setting).

16 The results document a pattern that demonstrates experimental control. a. Establishing a functional relation using an ABAB, multiple
baseline/probe, multi-treatment design or a combination of two or
more designs.

17 Experimental effects were replicated across participants, settings or
materials to establish external validity.

a. The experiment was replicated across at least one participant, one
setting, or one material.

18 The dependent variable is socially important. a. The dependent variable(s) contribute to the child’s quality of life.

19 The magnitude of change in the dependent variable resulting from the
intervention is socially important.

a. The participants benefited from the intervention based on the results in
the graphs.
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quality indicator criteria developed by Horner et al. (2005). The
authors then compared each independently coded study item-by-
item to record their agreements and disagreements. The interrater
agreement was calculated item-by-item using the formula of
number of agreements divided by number of agreements plus
disagreement multiplied by 100. Interrater agreement across all
five randomly interrated studies was 100%.

Results

Table 3 provides a summary of study characteristics in terms
of age of participants, settings, intervention agents, type of
functional behavior assessments, and experimental designs
in each of the 15 reviewed studies. The 15 studies provided
an FCT intervention to a total of 29 participants ages 2 to 8.

Table 1 (continued)

# Quality indicators Definitions

20 Implementation of the independent variable was described by author as
practical and cost-effective.

a. The researchers had to report on whether the intervention was feasible,
practical, and cost-effective in the discussion.

21 Social validity is enhanced by implementation of the independent
variable over extended time periods, by typical intervention agents, in
typical physical and social contexts.

a. The intervention was implemented by a family member, a teacher, or a
teacher assistant, in the home, school, or community.

Table 2 Quality indicators across reviewed studies

Quality
#

Betz et al.
(2013)

Braithwaite and
Richdale (2000)

Falcomata et al.*
Falcomata et al.

(2010)

Falcomata
et al.
(2013)

Fisher
et al.
(2015)

Franco
et al.
(2009)

Gibson et al.*
Gibson et al.

(2010)

Greer
et al.
(2016)

Mancil et al.*
Mancil et al.

(2006)

1 Y N Y Y Y Y Y Y Y

2 Y N Y Y Y N Y Y Y

3 Y N Y Y Y Y Y Y N

4 Y Y Y Y Y Y Y Y Y

5 Y Y Y Y Y Y Y Y Y

6 Y Y Y Y Y Y Y Y Y

7 Y Y Y Y Y Y Y Y Y

8 Y Y Y Y Y Y Y Y Y

9 Y Y Y Y Y N Y Y Y

10 Y Y Y Y Y Y Y Y Y

11 N N N N N N Y N N

12 Y Y Y Y Y Y Y Y Y

13 Y Y Y Y Y Y Y Y Y

14 Y Y Y Y Y Y Y Y Y

15 Y Y Y Y Y N Y Y Y

16 Y Y Y Y Y Y Y Y Y

17 Y N Y Y Y Y N Y Y

18 Y Y Y Y Y Y Y Y Y

19 Y Y Y Y Y Y Y Y Y

20 N N N N N N Y N N

21 N N N N N N Y N Y

Quality
#

Olive et al.*
Olive et al.
(2008)

Schindler & Horner*
Schindler and
Horner (2005)

Sigafoos and
Meikle (1996)

Simacek
et al.
(2017)

Suess
et al.
(2014)

Volkert et al.* Volkert et al. (2009)

1 Y Y Y Y Y Y

2 Y Y N Y Y Y

3 Y Y Y Y Y Y

4 Y Y Y Y Y Y

5 Y Y Y Y Y Y
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Sixty-three percent of the studies included children between 3
and 5 years old, 36% included children between 6 and 8 years
old, and 1% included children between birth and 2 years old.
Forty-percent of the studies were conducted in clinical settings
while the remaining were conducted in more natural settings
such as school (33%), home (20%), or a combination of the
two to facilitate generalization (7%).

Over half the studies were implemented by a therapist or
researcher (60%). On the other hand, 40% of studies were
conducted by typical interventionists such as teachers, teach-
ing assistants, and parents. Studies that involved coaching
typical interventionists on the implementation of FCT in nat-
ural settings also reported results of the fidelity of the imple-
mentation by these interventionists with the exception of
Sigafoos and Meikle’s (1996) study. Overall, typical interven-
tionists were able to implement FCT with fidelity. Parents
were able to master fidelity at 93 to 100% (Olive et al. 2008;
Schindler and Horner 2005; Simacek et al. 2017), and
teachers/teaching assistants were able to master fidelity of
implementation of FCT at 90 to 100% (Gibson et al. 2010;
Schindler and Horner 2005). Interestingly, while the majority
of studies conducted in natural settings reported results on
procedural fidelity, none of the studies conducted in clinical
settings reported results on procedural fidelity (Betz et al.
2013; Falcomata et al. 2010, 2013; Fisher et al. 2015; Greer
et al. 2016; Mancil et al. 2006; Volkert et al. 2009).

In terms of behavioral assessments, the vast majority of the
studies (87%) conducted functional analysis alone or com-
bined with other procedures to assess the functions of partic-
ipants’ challenging behaviors. In studies where functional
analysis was combined with other forms of behavioral assess-
ments, functional analyses were conducted subsequent to ob-
servations and/or interviews. For example, Simacek et al.
(2017) conducted interviews with caregivers and observations
during free play. Subsequently, a functional analysis verified

the results obtained from the interviews and observations.
Functional analyses were conducted by a researcher/therapist
in eight studies (53%). In five studies, parents and teachers
were coached to conduct functional analyses (33%). In four
studies (27%), parents and teachers conducted functional anal-
yses with fidelity (Gibson et al. 2010; Olive et al. 2008;
Simacek et al. 2017; Suess et al. 2014). In Sigafoos and
Meikle’s (1996) study, a teacher conducted FAs. However,
the researchers reported no data on the fidelity of implemen-
tation. Functional analyses were not conducted in two studies
(13%). Braithwaite and Richdale (2000) conducted
antecedent-behavior-consequences observations and
interviews with teachers. Schindler and Horner (2005) only
conducted interviews with teachers to determine the func-
tion(s) of the target behaviors.

In addition, studies in this review were conducted using
several single-case designs. Forty-seven percent used a multi-
ple baseline/multiple probe design, 33% used a reversal de-
sign, 7% used a multi-element design, and 13% of studies
used two designs combined such as multiple baseline with
embedded reversal design.

Evaluation of Previously Reviewed Studies

A total of six studies located fromWong et al.’s (2013) review
met the inclusion criteria. All these studies employed FCT as
an intervention for children with ASD between 4 and 8 years
old who displayed challenging behaviors. Only two studies
met all 21 quality indicators developed by Horner et al.
(2005) (Olive et al. 2008; Schindler and Horner 2005). The
other four studies failed to meet at least one quality indicator
related to treatment fidelity, external validity, and/or social
validity. For instance, three studies (Falcomata et al. 2010;
Mancil et al. 2006; Volkert et al. 2009) did not include mea-
sures of procedural fidelity. One study did not replicate the

Table 2 (continued)

6 Y Y Y Y Y Y
7 Y Y Y Y Y Y
8 Y Y Y Y Y Y
9 Y Y Y Y Y Y
10 Y Y Y Y Y Y
11 Y Y N Y Y N
12 Y Y Y Y Y Y
13 Y Y Y Y N Y
14 Y Y Y Y N Y
15 Y Y Y Y N Y
16 Y Y Y Y N Y
17 Y Y Y Y Y Y
18 Y Y Y Y Y Y
19 Y Y Y Y Y Y
20 Y Y N N N N
21 Y Y Y Y Y N

Quality numbers refer to the quality indicators detailed in Table 1. * represents studies that were included inWong et al.’s (2013) review. They were rated
by the authors of this article. Y, yes; N, no
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intervention effects across participants, conditions, or settings
(Gibson et al. 2010). In addition, two out of the six studies did
not meet the three quality indicators pertaining to social valid-
ity (Falcomata et al. 2010; Volkert et al. 2009).

Based on the application of quality indicators for single-
case research (Horner et al. 2005), two studies demonstrated a
high level of quality (Olive et al. 2008; Schindler and Horner
2005). It is worth noting that all the six studies were conducted
by independent groups of researchers and showed functional
relations. However, as only two studies met all quality in-
dictors from 1 to 17, and the three indicators pertaining to
social validity (indicators 18, 19, and 21), a potential level of
evidence was established for FCT for children with ASD
based on the studies located from the review by Wong et al.
(2013).

Evaluation of Additional Studies

Nine additional studies were evaluated to explore whether
stronger empirical support existed for the use of FCT for chil-
dren with ASD. FCTwas used as a treatment procedure in all
the nine studies for children with ASD between 2 and 8 years
old who displayed challenging behaviors. None of the studies
met all 21 quality indicators developed by Horner et al.
(2005). However, one study met the quality indicators from
1 to 17 and the three indicators on the social validity measures
(Simacek et al. 2017). This study reflected a high level of

quality. On the other hand, four studies did not demonstrate
a high level of quality because they did not report data on
procedural fidelity, and did not meet the three quality indica-
tors pertaining to social validity (Betz et al. 2013; Falcomata et
al. 2013; Fisher et al. 2015; Greer et al. 2016). Additional four
studies (Braithwaite and Richdale 2000; Franco et al. 2009;
Sigafoos and Meikle 1996; Suess et al. 2014) failed to meet
three or more quality indicators such as describing the partic-
ipants with sufficient detail (Braithwaite and Richdale 2000),
describing the intervention with replicable precision (Franco
et al. 2009), and establishing a design control for threats of
internal validity (Suess et al. 2014).

As stated previously, one study reflected a high level of
quality based on the quality indicators applied. Based on the
evaluation of this study (Simacek et al. 2017) as well as the
previous two high-quality studies (Olive et al. 2008; Schindler
and Horner 2005) located fromWong et al. (2013), a moderate
level of evidence was established for FCT treatment for chil-
dren with ASD.

Discussion

The purpose of this review was to determine the quality of
research and level of evidence for FCT use with children with
ASD. After evaluating 15 studies both from Wong et al.’s
(2013) review and independent literature searches, a moderate

Table 3 Main characteristics of
the 15 reviewed studies Category Subcategory Number of studies

Age of participants Birth to 2 years 1

3 to 5 years 12

6 to 8 years 6

Setting Inpatient/outpatient clinic 6

School + home 1

School 5

Home 3

Interventionist Researcher/therapist 9

Teacher/teaching assistant + parent/caregiver 1

Parent/caregiver 3

Teacher 2

Functional behavior assessment Functional analysis (FA) 10

Interviews 1

FA + interviews 1

Interviews + observations 1

FA + observations + interviews 2

Experimental design Multiple baseline/multiple probe 7

Reversal 5

Multi-element 1

Combined 2

Numbers do not add up to 15 in age of participants. For example, in this review, a study could have participants
ages 3–5 and participants ages 6–8. In this case, a study like this was counted twice
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level of evidence was established for FCT for children 0–
8 years old with ASD. This is consistent with previous re-
views (e.g., Kurtz et al. 2011; Wong et al. 2013). However,
our data suggest there still is a need for more research to bring
the evidence level of FCT for children with ASD from mod-
erate to strong. This can be achieved by reporting data on
procedural fidelity and describing the participants and inter-
vention procedures in a replicable manner. Additionally, the
finding of this review adds to the body of literature as it sup-
ports the use of FCTspecifically for children with ASD from 0
to 8 years. Another finding was that parents and teachers can
successfully implement FCTwith children with ASD at home
and school (Gibson et al. 2010; Olive et al. 2008; Schindler
and Horner 2005; Simacek et al. 2017; Suess et al. 2014).

A limitation to this review should be taken into consider-
ation. Horner et al. (2005) recommended 21 quality indicator
criteria for high-quality single-case research. However, these
criteria have been adapted in this review so that a study had to
meet 17 indicators and three indicators related to social valid-
ity to be considered as high quality. The authors altered the
criteria as it was not expected for each study to have a report
on the cost-effectiveness of intervention. However, future
evidence-based practice reviews should consider applying all
21 indicators to evaluate practices for children with ASD.

Other suggestions for future research examining practices
for children with ASD include the need for having teachers or
paraprofessionals serve as interventionists. Based on this re-
view, only three studies (Gibson et al. 2010; Schindler and
Horner 2005; Sigafoos and Meikle 1996) were implemented
by teachers. Andzik et al. (2016) found practitioners could
effectively implement FCTwith children with developmental
disabilities from 3 to 18 years old. Therefore, future research
should evaluate FCTstudies to determine whether FCTcan be
effectively implemented by practitioners working with chil-
dren with ASD from birth to 8 years old.

In addition, future research investigating FCT and other
practices for children with ASD should measure procedural
fidelity. Sixty-seven percent of the studies reviewed did not
provide data on procedural fidelity. Providing such data adds
to the credibility of the results and enhances the quality of
single-case research. Without data on procedural fidelity, con-
clusions about the effects of intervention may be questionable
as there are no data to determine the extent in which the inter-
vention procedures were followed and whether the interven-
tion procedures were responsible for the behavior change.

Although studies that collected procedural fidelity data
suggested parents and teachers can implement FCTwith fidel-
ity (e.g., Gibson et al. 2010; Olive et al. 2008), only one
study—in which a teacher was the interventionist—reported
data on maintenance (Sigafoos and Meikle 1996). The data
showed that the teacher continued to use FCT and that chal-
lenging behaviors of children remained at a zero level.
Nevertheless, Sigafoos and Meikle (1996), as previously

discussed, did not report data on fidelity. Thus, additional
studies are needed to examine the extent to which parents
and teachers can continue to use FCT with fidelity over time.

An implication for practice drawn from this review is the
need to include FCT procedures in professional development
trainings provided for practitioners working with children
with ASD from birth to 8 years old. Although three studies
only were implemented by teachers in this review, teachers
were able to implement FCT procedures with ease and fidelity.
Teachers also expressed their satisfaction with FCT as it im-
proved the challenging behaviors of targeted children with
ASD (Gibson et al. 2010; Schindler and Horner 2005).

Virtual videoconferencing such as telehealth has been used
as a service-delivery mechanism to coach parents on the im-
plementation of FCT at home (Gibson et al. 2010; Simacek et
al. 2017; Suess et al. 2014). This mechanism may be a viable
option to address the shortage of professionals trained in ASD
(Wise et al. 2010). Such technology may also serve families
who live in remote rural areas (Simacek et al. 2017). As par-
ents have shown that they can implement FCT with fidelity
when provided coaching (Olive et al. 2008; Simacek et al.
2017; Suess et al. 2014; Wacker et al. 2011), professionals
should coach parents on how to implement FCT at home.
Videoconferencing could be one mechanism to conduct
coaching.

The findings of this review showed parents and teachers
alike can benefit from coaching to implement functional anal-
ysis and FCT with fidelity. Whether coaching was provided
face-to-face or virtually, researchers employed similar strate-
gies to deliver training to parents or teachers. The strategies
included modeling, role-play, and descriptive feedback (e.g.,
Gibson et al. 2010).

Because this review intended to evaluate FCT as a stand-
alone intervention, it included studies that examined FCT on-
ly. However, it is noteworthy that procedures involving thin
schedules of reinforcement may be necessary. After the child
has acquired and maintained the functional communication
response, teaching the child to tolerate delay of reinforcement
may be important. In natural situations, a specific reinforcer
that the child is requesting (e.g., asking to watch a favorite
cartoon in the lunchroom) may not be available in the envi-
ronment. Thus, teaching the child to wait for reinforcement
may come as a next step to FCT (e.g., Falcomata et al. 2012).

While this review was not intended to be a meta-analysis, a
meta-analytic procedure may be conducted in future research
to evaluate whether FCT combined with specific components
(e.g., FCT with response blocking) result in different effect
sizes for children with ASD ages 0 to 8.

FCT has been researched since 1985 when it was first in-
troduced by Carr and Durand. This review evaluated FCT
studies to determine the level of evidence for its use with
children with ASD from birth to 8. After evaluating 15 stud-
ies, FCTwas established as a practice with a moderate level of
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evidence for children with ASD. Thus, more research is still
needed to establish a strong level of evidence to support FCT
as an evidence-based practice for children with ASD ages 0 to
8.
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