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Abstract
The purpose of the current study was to conduct a thorough review of the literature on the interview-informed synthesized 
contingency analysis (IISCA) developed by (Hanley et al., Journal of Applied Behavior Analysis 47:16–36, 2014)) and its 
subsequent treatment outcomes. A total of 39 articles were identified with 235 participants participating in 293 synthe-
sized contingency analyses (SCAs) and 111 treatment evaluations. Results indicated that 95.56% of identified SCAs were 
reported to be differentiated. Similarly, reductions in problem behavior were seen in all 111 treatment analyses. Results of 
the current review, including effect size measures (i.e., Tau-U and Hedge’s g), indicate that the IISCA and function-based 
interventions developed from the results of IISCA produce statistically significant results. Limitations and future directions 
are also discussed.

Keywords  IISCA · Functional analysis · Function-based interventions · Meta-analysis · Problem behavior

Many individuals with and without disabilities engage in 
problem behavior (e.g., aggression, disruptions, self-inju-
rious behaviors) that can impede their ability to participate 

in everyday life at home, school, work, and in the commu-
nity. One way to decrease problem behavior is to identify 
variables maintaining their occurrence using a functional 
analysis. A functional analysis is an experimental manipula-
tion of the antecedents and consequences surrounding a cer-
tain behavior and is the only method that allows researchers 
and practitioners to confirm hypotheses about the function 
of their client’s problem behavior. Once the function (i.e., 
cause) of behavior is determined, the behavior analysts can 
develop interventions to decrease the problem behavior and 
increase more socially appropriate behaviors that serve the 
same purpose as the problem behavior (Cooper et al., 2007).

Iwata et al. (1982/1994) developed the standard or tra-
ditional functional analysis (FA), which included three 
experimental test conditions: social disapproval, academic 
demands, and alone. A control condition, called unstructured 
play, was also used as a comparison wherein all reinforcers 
were available regardless of behavior, reducing motivation to 
engage in problem behavior. Thereafter, social disapproval, 
academic demands, alone, and unstructured play conditions 
became attention, escape, alone, and toy play conditions, 
respectively (Cooper et al., 2007). Additionally, researchers 
have modified the procedures described by Iwata et al. in 
various other ways.
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Modifications to the Iwata FA have included the brief 
functional analysis (Northup et al., 1991), the trial-based 
functional analysis (Sigafoos & Saggers, 1995), and the pre-
cursor functional analysis (Heath & Smith, 2019), among 
others. Furthermore, researchers have modified the origi-
nal conditions (e.g., divided attention; Mace et al., 1986) 
and have tested for social functions other than attention and 
escape (Hanley et al., 2003). Examples of other common 
conditions include the tangible (Mace & West, 1986), and 
social avoidance (Slocum et al., 2021) conditions. Idiosyn-
cratic conditions, such as access to preferred conversation 
topics (Roscoe et al., 2010), or escape from various tran-
sition types (McCord et al., 2001) have also been demon-
strated to produce valid outcomes.

Another modification used by researchers includes test 
conditions for synthesized functions. Synthesized “refer[s] 
to arrangements that involve multiple EOs [i.e., establish-
ing operations], multiple potential reinforcers, multiple 
response topographies, or some combination” (Slaton & 
Hanley, 2018, p. 945). When all three are combined, it is 
a synthesized contingency (Slaton & Hanley, 2018). Slaton 
and Hanley (2018) reported that researchers have compared 
synthesized and isolated conditions (i.e., those with only 
one EO/reinforcer) in roughly 30 applications. Slaton and 
Hanley (2018) determined that synthesis was necessary to 
show differentiated results in an FA or effective treatment 
in 80% of those applications. Hanley et al. (2014) developed 
one application of synthesized contingencies when they used 
an interview to create a single test condition with synthe-
sized EOs. A matched control condition (i.e., in which the 
researchers provided continuous access to the reinforcers 
used during the test condition) was used to test synthesized 
contingencies for three participants. Henceforth, this proce-
dure has been known as an interview-informed synthesized 
contingency analysis (IISCA).

Hanley et al. (2014) assessed the problem behavior of 
three individuals aged 3, 8, and 11 years old, diagnosed 
with autism or PDD-NOS, who were referred to a univer-
sity-based clinic for services. All three participants exhib-
ited loud vocalizations, disruptions, and aggression. The 
researchers interviewed each participant’s parent using 
the open-ended Functional Assessment Interview (FAI), 
which provided demographic information and informed the 
researchers about possible antecedents and consequences 
of the participant’s problem behavior (Hanley, 2012). The 
researchers then conducted an unstructured observation in 
which they presented and removed various stimuli (e.g., 
toys, attention, demands) and noted the results (Hanley et al., 
2014).

Test conditions for the IISCA were developed from the 
interviews and direct observations and included a single, 
synthesized condition to test all potential functions for each 
participant. At the beginning of the test condition sessions, 

the researchers provided access to all reinforcers for 30 s 
and then removed them. The reinforcers were returned for 
30 s only when the participant engaged in problem behavior. 
During control conditions, the reinforcers were freely pro-
vided for the entire session, regardless if problem behavior 
occurred. The researchers alternated all participants’ test 
(T) and control (C) sessions following a fixed pattern of 
control-test-control-test-test (CTCTT) for the first five ses-
sions. Results indicated that all participants showed differ-
entiated responding in their synthesized conditions when 
compared to their corresponding matched controls. That is, 
relative to control conditions, each participant engaged in 
more problem behaviors during their synthesized test condi-
tions, resulting in differentiated FAs.

Coffey et  al., (2020a, 2020b) completed a literature 
review on IISCA publications between 2014 and October 
2018. Their search criteria included any articles that men-
tioned the use of the IISCA or the procedures implemented 
by Hanley et al. (2014). A total of 17 articles across five 
journals were identified, with 89 participants with 102 
IISCA applications. Additionally, 14 studies reported con-
ducting treatments with 55 treatment evaluations (Coffey 
et al., 2020a, 2020b). They reported participant demograph-
ics including age, vocal abilities, diagnoses, and problem 
behaviors. Additionally, the researchers reported the setting, 
number of sessions, duration of sessions, and whether analy-
ses were differentiated for each IISCA conducted. For stud-
ies that reported conducting treatments, the researchers also 
looked at the type of intervention and degree of behavior 
reduction by the end of the treatment. Coffey et al., (2020a, 
2020b) did not, however, calculate effect sizes for the IIS-
CAs or treatments identified in their review. Nor did they 
evaluate the methodological quality of included reviews by 
assessing if studies met the design standards for single-case 
research developed by What Works Clearinghouse (Coffey 
et al., 2020a, 2020b; What Works Clearinghouse, 2020).

Relative to the broader functional analysis literature, 
the IISCA literature has appeared more recently, includes 
a limited number of studies, and there has not been a sys-
tematic review of the IISCA literature that includes effect 
size calculations to summarize the effect of IISCA derived 
treatments. Therefore, the purpose of the current study is to 
add to the IISCA literature by conducting an updated review 
of the literature so that more studies may be included. Addi-
tionally, this study will include a meta-analysis of the stud-
ies that include IISCA derived treatments so that an overall 
effect of IISCA derived treatments can be estimated. Finally, 
this study includes a review of the methodological rigor of 
research designs used to test IISCA derived treatments, 
which has not been included in previous reviews. This study 
will make an important contribution to the IISCA litera-
ture and identify gaps in the literature and future research 
directions.
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The following research questions were also used: (1) 
Does the IISCA produce differentiated results? (2) Do func-
tion-based interventions developed from the results of IIS-
CAs produce meaningful reductions in destructive problem 
behaviors? (3) To what extent do function-based interven-
tions developed from the results of IISCAs meet research 
design standards as defined by What Works Clearinghouse? 
(4) What modifications have been to the procedures found 
in the original IISCA study (Hanley et al., 2014)? (5) What 
are the demographics of participants included in IISCA 
research?

Method

Search Process

Article Identification

During the current review, the researchers followed 70% of 
the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses guidelines (Page et al., 2021). Figure 1 illus-
trates the search process. To identify articles, the researchers 
conducted a search using the PSYCHinfo and ERIC data-
bases (last searched 5/15/2022). The researchers used the 
following search terms in the first line: “interview-informed 
synthesized contingency analysis” OR “IISCA” OR “Practi-
cal Functional Analysis” OR “PFA”; “functional analysis” 
OR “FA” OR “functional behavior assessment” OR “FBA” 
OR “functional assessment” on the second line; and “synthe-
sized” OR “multiple control” OR “multiple reinforcers” OR 
“combined reinforcers” OR “combined + problem behavior” 
OR “multiple + problem behavior” OR “synthesized contin-
gency” on the third line. The first and second lines were con-
nected by the “OR” Boolean operant, while the second and 
third lines were connected by the “AND” Boolean operant. 
The initial search generated 346 articles. As Hanley et al. 
(2014) published the original IISCA research study in 2014, 
the researchers applied a year limitation to only include stud-
ies published in 2014 or later. Following the year limitation, 
140 articles were removed, leaving 206 studies.

Abstract and Title Review

The researchers screened the 206 remaining articles via a 
title and abstract review. During the title and abstract review, 
the researchers excluded articles if it was evident that they 
met at least one of the following exclusion criteria: (a) the 
article was written in any other language than English, (b) 
behavior was not the dependent variable, (c) participants 
were not human, (d) data in the article were not original 
research (i.e., all data had been included in a previous arti-
cle or the article was a meta-analysis, literature review, or 

systematic review), (e) article was published before 2014 
(i.e., before the Hanley et al., 2014 article was published), 
or (f) no functional analysis was conducted. Following the 
title and abstract review, 159 articles were removed, leaving 
43 articles that were retained.

Full‑Text Review

After the title and abstract review, the researchers conducted 
a full-text review of the remaining 43 articles. The research-
ers used the following inclusion criteria during the review 
(i.e., articles had to meet all inclusion criteria): (a) article 
was written in English, (b) behavior was the dependent vari-
able, (c) research was original (i.e., not previously published 
or articles is a systematic review/meta-analysis/literature 
review), (d) article was published in 2014 or after, (f) a syn-
thesized contingency analysis was conducted, (g) the Hanley 
(2012) interview was conducted to inform the functional 
analysis, (h) a single-case design was utilized in the func-
tional analysis or treatment analysis. Following the full-text 
review, 17 articles were removed, leaving 26 articles.

The researchers excluded 12 studies during the full-text 
review as they contained neither the Hanley (2012) inter-
view nor a synthesized contingency analysis. Specifically, 
three articles did not include the Hanley (2012) interview, 
while two studies did not conduct a synthesized contingency 
analysis. Additionally, the researchers excluded eight studies 
as they were not original research using a single-case design, 
and one article was excluded because the participants were 
not human. The researchers also removed four duplicate arti-
cles during the full-text review stage. Additionally, if a dis-
sertation/thesis was published on the same data set as a peer-
reviewed journal article, the journal article was retained, and 
the dissertation or thesis was removed.

Ancestral and Descendant Citation Search

For each article that passed the full-text review, the research-
ers conducted ancestral and descendant citation searches to 
identify any potentially missed articles not identified by the 
initial literature search. For the ancestral citation search, the 
researchers reviewed the titles of all articles listed in the 
references section. Additionally, for the descendant citation 
search, the researchers used Google Scholar to review arti-
cles that cited each article that passed the full-text review. 
The researchers followed the same criteria listed for the title 
and abstract review and full-text reviews for any potential 
articles. Following the ancestral and descendant searches, an 
additional ten articles were identified, resulting in 36 articles 
following this stage.

The researchers also created alerts on Google Scholar 
for “interview-informed synthesized contingency analysis” 
and “practical functional assessment” to identify additional 
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articles. The researchers identified an additional three arti-
cles using these Google Scholar alerts. This resulted in a 
total of 39 articles that were included in the current review.

Variable Coding

For each participant, the researchers coded 28 items includ-
ing each participant’s pseudonym, gender, ethnicity/race, 
age, verbal ability, diagnoses, and problem behaviors 
(i.e., topography). They also coded the interviewer and 

interviewee for each participant’s open-ended functional 
assessment interview (Hanley, 2012) and whether a direct 
observation was conducted. Additionally, for each synthe-
sized contingency analysis, the researchers coded the setting, 
dependent variable measurement system, hypothesized func-
tions, precursor behaviors, implementer, implementer train-
ing, session length, and the number of sessions as well as if 
any modifications were made, whether the SCA followed the 
CTCTT sequence, if the SCA was reported to be differenti-
ated, whether interobserver agreement (IOA) and procedural 

Fig. 1   Literature search process. 
This figure illustrates the inclu-
sion and exclusion of articles 
during the literature search 
process
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integrity were reported, and if treatment was conducted 
using the results of the IISCA. If IOA was reported, the 
researchers coded the percentage of sessions with IOA and 
the average IOA value. If procedural integrity was reported, 
the researchers coded the method for collecting procedural 
integrity data, the percentage of sessions with procedural 
integrity, and the average procedural integrity value.

For participants who received treatment, the researchers 
coded an additional 16 items for a total of 44 items. These 
additional items included the type of intervention conducted, 
single case design used, implementer, implementer training, 
and whether interobserver agreement and treatment integrity 
was reported. Again, if IOA was reported, the researchers 
coded the percentage of sessions with IOA and the average 
IOA value. If treatment integrity was reported, the research-
ers coded the method for collecting treatment integrity data, 
the percentage of sessions with treatment integrity, and the 
average treatment integrity value. Furthermore, for the meth-
odological quality analysis, the researchers coded whether 
treatments met the systematic manipulation, interobserver 
agreement, attempts of intervention, and phase length 
requirements as outlined by the WWC​ (What Works Clear-
inghouse, 2020) research design standards.

Outcomes Analysis

Data Extraction

The researchers completed outcomes analyses for all pub-
lished graphs for levels of problem behavior during par-
ticipants’ SCA and treatment analyses. Due to the nature 
of the data extraction and outcome analysis method, only 
data displayed using line graphs were included in the out-
come analyses. Therefore, the researchers extracted X and Y 
coordinates for each data point depicting problem behavior 
from every line graph published in the articles using the 
DigitizeIt Version 2.5 (Bormann, 2012) software. DigitizeIt 
was deemed a reliable and valid method for extracting raw 
data from single-subject experimental research (Rakap et al., 
2016).

Kendall’s Tau

Following extraction, the researchers input the Y-coordinates 
for different conditions (e.g., test vs. control; baseline vs. 
treatment) into a Tau-U calculator (Vannest et al., 2016) to 
calculate a Kendall’s Tau coefficient for SCA and treatment 
graphs. The researchers calculated a Tau-U coefficient for 
each set of adjacent control/baseline (A) and test/treatment 
(B) conditions (Parker et al., 2011) within all applicable 
SCA and treatment graphs. Therefore, the researchers cal-
culated a Tau coefficient between the control (A phase) and 
test (B phase) conditions for each synthesized contingency 

analysis. If a participant had participated in multiple SCAs, 
a Tau-U coefficient was conducted separately for each SCA. 
The researchers also calculated a Tau-U coefficient for each 
treatment graph for every adjacent baseline (A) and treat-
ment (B) condition.

Hedge’s g

The researchers also used extracted data to calculate omni-
bus Hedge’s g coefficients for the IISCA and the treatments 
designed from the results of IISCAs. Several assumptions 
must be met to include studies and condition comparisons 
in the Hedge’s g calculation. For example, one Hedge’s g 
assumption is that the article provided data for at least three 
participants. Therefore, any studies that only included one 
or two participants were excluded from the calculations. 
Additionally, the standard deviations for conditions had to 
be larger than zero. Therefore, any condition comparisons 
in which at least one of the standard deviations (i.e., for the 
baseline or treatment conditions) was zero were excluded 
from the calculations as well. The researchers calculated 
separate Hedge’s g coefficients for SCAs and treatment 
graphs.

IOA

Two researchers conducted interobserver agreement (IOA) 
during the article search process, variable coding, and data 
extraction phases for at least 20% of articles. The researchers 
calculated IOA via a trial-by-trial method during the initial 
literature database, title and abstract review, and full-text 
review (Cooper et al., 2007). An agreement was counted if 
the results of the initial literature search of both research-
ers provided the same article(s) or both researchers retained 
the article in the title and abstract review or full-text review. 
Then, the number of agreements was divided by the total 
number of agreements plus disagreements. The outcome was 
then multiplied by 100% (Cooper et al., 2007). A disagree-
ment was counted if one researcher’s initial literature data-
base results provided an article that was not included in the 
other researcher’s results or one researcher retained an arti-
cle while the other researcher did not (Cooper et al., 2007). 
If there was a disagreement on an article, both researchers 
met to decide on a consensus on whether the article met 
inclusion criteria.

The researchers calculated IOA for variable coding and 
data extraction using a mean count per interval IOA method. 
IOA was calculated for each variable by comparing the 
codes of each researcher. If the researchers both had the 
exact same codes, that variable had an IOA of 100%. If both 
researchers did not put the same code (e.g., one researcher 
put “2” while the other put “3”), IOA for that variable was 
0%. If the researchers had some, but not all, of the same 
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codes IOA for that variable was calculated. For example, 
if one researcher put “2” while the other put “2;3,” they 
agreed on one of two codes. Therefore, IOA for that vari-
able would be 50%. The values for each code were averaged 
for each participant. Similarly, IOA was calculated for each 
data point in data extraction by dividing the smaller value 
(i.e., extracted by one researcher) by the larger value (i.e., 
extracted by the other researcher). These values were then 
averaged and multiplied by 100% to provide an overall IOA 
value for data extraction (Cooper et al., 2007).

Results

The researchers identified 39 studies that included IISCA 
analyses or treatments. Twenty-nine studies published both 
SCA and treatment analyses, while nine studies published 
SCA analyses alone. Additionally, one article, Ward et al. 
(2021), published only treatment analyses; however, the 
SCA analyses for the participants in Ward et al. (2021) were 
published in a previous article, Warner et al. (2020). See 
Table 1 for study-level information, including the number 
of participants, average Tau scores for SCA and treatment 
analyses, and whether treatment analyses met WWC design 
standards (What Works Clearinghouse, 2020). The 39 stud-
ies were published between 2014 and 2022 across 10 differ-
ent peer-reviewed journals including the Journal of Applied 
Behavior Analysis (n = 17), Behavioral Intervention (n = 6), 
Behavior Analysis in Practice (n = 4), Education & Treat-
ment of Children (n = 2), Advances in Neurodevelopmental 
Disorders (n = 1), Behavior Modification (n = 1), the Cana-
dian Journal of School Psychology (n = 1), Developmental 
Neurorehabilitation (n = 1), the European Journal of Behav-
ior Analysis (n = 1), and the Journal of Autism and Develop-
mental Disorder (n = 1). Figure 2 demonstrates the cumula-
tive frequency of articles published per year and indicates 
a steady increase in the number of articles published on the 
IISCA since 2017. Within those 39 studies, 235 participants 
completed 293 SCA and 111 treatment evaluations.

Participant, Functional Analysis, and Treatment 
Characteristics

Participant Characteristics

Participant characteristic items are summarized in Table 2. 
Overall, participants included in IISCA research tended to be 
male (80%) with a mean age of 7.2 (range, 1–35). Ethnicity/
race was not reported for most participants (86%); however, 
when it was reported, participants tended to be identified as 
White or Caucasian (9%) rather than people of color (i.e., 
Hispanic/Latino, Black/African American, and Asian; 6%). 

Verbal abilities amongst participants were variable, but the 
highest percentage of participants were fully fluent (31%).

Additionally, 87% of the participants had a diagnosis, 
while 13% did not. Additionally, approximately 76% of par-
ticipants had a diagnosis of autism spectrum disorder. Many 
participants also had a diagnosis of intellectual disability 
(20%) or ADHD (16%). The top three reported topographies 
of problem behavior included aggression (82%), disruptive 
behaviors (44%), and self-injurious behaviors (41%).

Functional Analysis Context

Functional analysis context items are summarized in Table 3. 
As four participants were included in two entirely independ-
ent functional analyses, including separate interviews and 
direct observations, there were 232 functional behavior 
assessments (i.e., functional analysis context combined with 
synthesized contingency analyses). Approximately half of 
the Open-Ended Functional Assessment Interviews (Han-
ley, 2012) were conducted by a behavior analyst or therapist 
(51%) while the most common interviewee was the partici-
pant’s caregiver (72%). The researchers conducted a direct 
(i.e., descriptive) observation before the synthesized contin-
gency functional analysis with 80% of participants.

Synthesized Contingency Analysis

Because many participants were included in multiple analy-
ses, there were 293 SCAs completed across the 235 par-
ticipants. SCA results are summarized in Table 4. Seventy-
three percent of participants’ analyses were conducted in an 
outpatient or university-based clinic. Frequency or rate was 
used to measure the dependent variable, problem behavior, 
in the functional analysis for 95% of analyses. In each analy-
sis, all hypothesized functions were combined into one test 
condition for each participant’s SCA. Eighty-one percent of 
SCAs included an escape function, 58% included an atten-
tion function, 95% included a tangible function, and 13% 
included mand or request compliance as a function. Precur-
sor behaviors were also included in 16% of analyses while 
10% of studies included precursor behaviors in a separate or 
second functional analysis.

A large majority (93%) of SCAs were implemented by a 
behavior analyst or behavior therapist (including those iden-
tified as a BCBA or BCBA-D). Training for 84% of imple-
menters was not reported, although 15% of implementers 
were reported to have received prior training on conducting 
functional analyses. The mean, as well as the mode, session 
length (45%) was 5 min. Similarly, the average number of 
sessions included in each SCA was 6 (range, 1–21), while 
the mode was 5 (50%). Forty-two percent of SCAs included 
at least one modification to the original Hanley et al. (2014) 
procedures (e.g., including less or more than 5 sessions, 
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Table 1   Study level information including overall treatment quality and outcome analyses

Article citation Journal Number of 
participants

Treatment meets WWC 
standards?

Average Tau 
value for 
IISCA

Average Tau-U 
value for treat-
ment

Anderson et al. (2019) Advances in Neurodevelop-
mental Disorders

3 Meets Standards with Reser-
vations

1.00 0.84

Beaulieu et al. (2018) Behavior Analysis in Practice 1 Meets Standards with Reser-
vations

1.00 0.43

Boyle et al. (2019) Behavior Analysis in Practice 1 Does Not Meet Standards 1.00 1.00
Coffey et al., (2020a, 2020b) Behavioral Interventions 2 Meets Standards with Reser-

vations
1.00 1.00

Curtis et al. (2020) Journal of Applied Behavior 
Analysis

3 N/A N/A N/A

Dowdy & Tincani (2019) Journal of Applied Behavior 
Analysis

2 Meets Standards with Reser-
vations

1.00 0.93

Ferguson et al. (2020) Education & Treatment of 
Children

1 Meets Standards with Reser-
vations

1.00 1.00

Fiani and Jessel (2022) Journal of Applied Behavior 
Analysis

13 Meets Standards with Reser-
vations

1.00 1.00

Fisher et al. (2016) Education & Treatment of 
Children

5 N/A 0.81 N/A

Ghaemmaghami et al. (2016) Journal of Applied Behavior 
Analysis

1 Meets Standards without 
Reservations

0.93 0.39

Ghaemmaghami et al. (2018) Journal of Applied Behavior 
Analysis

3 Meets Standards with Reser-
vations

1.00 0.76

Ghaemmaghami et al. (2015) Behavioral Interventions 4 Meets Standards with Reser-
vations

1.00 0.94

Gover (2020) Dissertation 7 Meets Standards with Reser-
vations

1.00 N/A

Graley (2019) Thesis (University of Ken-
tucky)

3 N/A 0.138 N/A

Greer et al. (2020) Journal of Applied Behavior 
Analysis

12 N/A 0.54 N/A

Hanley et al. (2014) Journal of Applied Behavior 
Analysis

3 Meets Standards with Reser-
vations

0.89 0.80

Helvey & Van Camp (2021) Journal of Applied Behavior 
Analysis

3 N/A 0.83 N/A

Herman et al. (2018) Developmental Neurorehabili-
tation

1 Meets Standards without 
Reservations

1.00 0.78

Holehan (2021) Dissertation 4 Does Not Meet Standards 0.92 0.99
Holehan et al. (2020) Journal of Applied Behavior 

Analysis
5 Does Not Meet Standards 0.93 0.86

Jessel et al. (2016) Journal of Applied Behavior 
Analysis

27 N/A 0.99 N/A

Jessel et al., (2018a, 2018b, 
2018c)

Behavioral Interventions 3 Does Not Meet Standards 1.00 1.00

Jessel et al., (2018a, 2018b, 
2018c)

Journal of Applied Behavior 
Analysis

25 Does Not Meet Standards 0.94 0.87

Jessel et al., (2018a, 2018b, 
2018c)

Behavioral Interventions 2 Meets standards with reserva-
tions

1.00 1.000

Jessel et al. (2020) Journal of Applied Behavior 
Analysis

22 N/A 0.98 N/A

Jessel et al. (2021) Behavior Modification 26 N/A 0.96 N/A
Landa et al. (2021) Journal of Applied Behavior 

Analysis
4 Does not meet standards 1.00 0.73

Lundy et al. (2021) European Journal of Behavior 
Analysis

3 Meets standards with reserva-
tions

0.69 0.71
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switching implementers, changing the contingencies or func-
tions included). The control-test-control-test-test sequence 
used by Hanley et al. (2014) was also used by 67% of analy-
ses in this review. Overall, 96% of SCAs were reported to 
be differentiated by authors of the studies.

IOA was reported for nearly all (99.66%) analyses. 
Additionally, 93% of analyses reported collecting IOA in 
at least 20% of SCA sessions. The average IOA value was 
96% (range, 85–100%). However, procedural integrity was 
only reported for 23% of analyses. For those analyses that 
reported procedural integrity, all analyses used direct obser-
vation to collect procedural integrity data. All analyses that 

reported procedural integrity collected it during at least 20% 
of sessions. The average procedural integrity value was 98%.

Treatment

A treatment was conducted for 46% of participants in the 
current review. Treatment results are summarized in Table 5. 
Ninety-five percent of treatments used functional commu-
nication training with a total of 64% of treatments using 
functional communication training plus delay and denial 
tolerance. The most common single case design used to 
test the efficacy of these treatments was a changing crite-
rions design (51%), while withdrawal/reversal designs and 
multiple baseline/probe designs were also common (22% 
and 24%, respectively). Ninety percent of treatments were 
implemented by a behavior analyst or therapist. Similar to 
the SCAs, training was not reported for 87% of treatment 
implementers.

IOA was reported for 100% of the treatment analyses 
with 100% of the analyses having IOA collected in at least 
20% of sessions. The average IOA value for the treatment 
analyses was 97% (range, 85–100%). Treatment integrity 
was only reported for 36% of treatment analyses. Direct 
observation was used to collect the treatment integrity data 
for all the analyses that reported treatment integrity. Addi-
tionally, treatment integrity was collected in at least 20% of 

Tau coefficients of 0.2 or lower are considered a small effect size, while coefficients between 0.2 and 0.6 are considered a moderate effect size, 
0.6 to 0.8 a large effect size, and 0.8 and above a large to very large effect size (Vannest & Ninci, 2015)

Table 1   (continued)

Article citation Journal Number of 
participants

Treatment meets WWC 
standards?

Average Tau 
value for 
IISCA

Average Tau-U 
value for treat-
ment

Metras (2021) Dissertation 3 Does not meet standards 1.00 1.00
Rajaraman et al. (2022) Behavior Analysis in Practice 4 Does not meet standards 1.00 1.00
Rajaraman et al. (2021) Behavior Analysis in Practice 5 Does not meet standards 1.00 1.00
Rose and Beaulieu (2019) Journal of Applied Behavior 

Analysis
2 Meets standards with reserva-

tions
1.00 0.89

Santiago et al. (2016) Journal of Autism and Devel-
opmental Disorders

2 Meets standards with reserva-
tions

1.00 1.00

Sidwell et al. (2021) Canadian Journal of School 
Psychology

8 N/A N/A N/A

Slaton et al. (2017) Journal of Applied Behavior 
Analysis

9 Meets standards with reserva-
tions

1.00 1.00

Strand and Eldevik (2017) Behavioral Interventions 1 Meets standards with reserva-
tions

0.67 1.00

Taylor et al. (2018) Behavioral Interventions 1 Meets standards with reserva-
tions

1.00 1.00

Ward et al. (2021) Journal of Applied Behavior 
Analysis

3 Meets standards with reserva-
tions

N/A 1.00

Warner et al. (2020) Journal of Applied Behavior 
Analysis

10 N/A 0.98 N/A
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all analyses that reported treatment integrity. The average 
treatment integrity value was 98% (range, 95–100%).

Methodological Quality Analysis

Methodological Quality results are summarized in Table 6. 
Overall, 8% of treatments met all four What Works Clear-
inghouse (WWC) research design standards without reser-
vations, 41% met WWC standards with reservations, and 
37% did not meet WWC standards. The researchers could 
not determine if 14% treatment analyses met WWC design 
standards due to the researchers being able to assess the 
number of data points per phase. However, 100% of treat-
ments met the systematic manipulation design standard and 
77% of the treatments met the IOA design standard. 95% 
of the treatments met the attempts of intervention design 

Table 2   Participant characteristics

Other diagnoses included hydrocephalus, destructive behavior dis-
order, global developmental delay, fetal alcohol spectrum disorder, 
Fragile X syndrome, depression, Marfan’s syndrome, DiGeorge syn-
drome, intermittent explosive disorder, pica, bipolar disorder, epi-

Category Percentage (no.)

Gendera

  Male 80.43% (189)
  Female 19.57% (46)

Ethnicity/racea,b

  Black/African-American 1.28% (3)
  Asian 1.28% (3)
  Hispanic 3.40% (8)
  White 9.36% (22)
  Not specified 85.53% (201)

Agea

  0–2 5.96% (14)
  3–5 39.15% (92)
  6–10 32.34% (76)
  11–14 14.89% (35)
  15–19 4.26% (10)
  20–24 1.28% (3)
  25 +  2.13% (5)

Verbal abilitiesa,b

  Nonverbal 14.89% (35)
  One-word utterances 19.57% (46)
  Short-disfluent sentences 19.57% (46)
  Full fluency 31.06% (73)
  AAC/SGD 4.26% (10)
  Picture exchange 4.68% (11)
  Sign language 1.28% (3)
  Not specified 7.23% (17)

Diagnosisa,b

  Autism spectrum disorder 75.74% (178)
  Intellectual disability 19.57% (46)
  ADHD 16.17% (38)
  Generalized anxiety disorder 3.40% (8)
  PDD-NOS 1.70% (4)
  Oppositional defiant disorder 1.70% (4)
  Conduct disorder 1.70% (4)
  Down syndrome 0.85% (2)
  No diagnoses 13.19% (31)
  Other diagnosis 9.36% (22)

Problem behaviora,b

Aggression 82.13% (193)
Disruption 43.83% (103)
Property destruction 22.98% (54)
Self-injurious behavior 41.28% (97)
Inappropriate vocalizations 33.19% (78)
Tantrums 22.55% (53)
Flopping/dropping 8.94% (21)
Eloping 9.36% (22)
Other 10.21% (24)

sodic mood disorder, short-bowel syndrome, Tourette syndrome, 
Klinefelter’s syndrome, emotional disturbance, growth hormone 
deficiency, tic disorder, Landau-Klenffner syndrome, dyspraxia, and 
partial duplication of chromosome 7. Other topographies of behavior 
included flopping/dropping, eloping, noncompliance, disrobing, inap-
propriate sexual behaviors, food refusal behaviors, transition refusal 
behaviors, and spitting
a Out of 235 total participants
b Some participants were counted in more than one category

Table 2   (continued)

Table 3   Functional analysis context

Other interviewees included direct care staff at rehabilitation center, 
pool lifeguards, grandparents, and doctoral ABA students
a Out of 232 FBAs (four participants had two completely independent 
FBAs conducted)
b Some participants were counted in more than one category

Category Percentage (no.)

Interviewera

  Behavior analyst/therapist 50.63% (121)
  Graduate student 3.77% (9)
  Experimenter/researcher 34.31% (82)
  Not specified 11.30% (27)

Intervieweea,b

  Caregiver 72.38% (173)
  Parent 15.06% (36)
  Teacher/other educational staff 8.79% (21)
  Behavior analyst/therapist 3.77% (9)
  Other 4.60% (11)

Direct observationa

  No 19.67% (47)
  Yes, structured 43.93% (105)
  Yes, unstructured 33.05% (79)
  Yes, not specified 3.35% (8)
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Table 4   Synthesized contingency analysis results

Category Percentage (no.)

SCA settinga

  Outpatient clinic 40.96% (120)
  University-based clinic 32.08% (94)
  School (classroom) 0.34% (1)
  School (separate room) 1.02% (3)
  Specialized school 13.99% (41)
  Home 7.51% (22)
  Day habilitation center 2.05% (6)
  Residential center 0.68% (2)
  University-based preschool 1.37% (4)

Dependent variable measurementa

  Frequency/rate 94.54% (277)
  Latency 2.05% (6)
  Discontinuous method 3.41% (10)

Hypothesized function(s)a,b

  Escape 81.23% (238)
  Attention 58.02% (170)
  Tangible 94.54% (277)
  Mand/request compliance 12.63% (37)
  Other 4.10% (12)

Precursor behaviors includeda

  No 64.85% (190)
  Yes 15.70% (46)
  Separate/second analysis 9.56% (28)
  Considered, but no precursors identified 9.90% (29)

SCA implementera,b

  Behavior analyst/therapist 78.84% (231)
  BCBA/BCBA-D 14.33% (42)
  Parent 3.07% (9)
  Teachers 0.34% (1)
  Tutor 1.37% (4)
  Graduate student 2.73% (8)
  Other 0.34% (1)
  Not specified 0.34% (1)

SCA implementer traininga,b

  Behavioral skills training 1.02% (3)
  Live coaching 0.34% (1)
  Prior training 15.02% (44)
  Not specified 83.96% (246)

SCA session lengtha,d

  2 min 1.02% (3)
  3 min 21.16% (62)
  4 min 4.78% (14)
  5 min 45.39% (133)
  6 min 0.68% (2)
  10 min 6.83% (20)
  15 + min 0.34% (1)
  Not specified 12.29% (36)
  Other 8.53% (25)

Table 4   (continued)

Category Percentage (no.)

Number of sessions in SCAa

   > 5 2.05% (6)
  5 50.17% (147)
  6 16.72% (49)
  7 4.78% (14)
  8 3.75% (11)
  9 2.39% (7)
  10–14 6.48% (19)
  15–19 1.71% (5)
  20–24 1.37% (4)
  Not specified 10.58% (31)

Modifications to the SCA?a,d

  No 48.12% (141)
  Yes, switched implementers 2.05% (6)
  Yes, contingencies 1.71% (5)
  Yes, additional sessions (i.e., more than 5) 36.18% (106)
  Yes, less than 5 sessions 2.05% (6)
  Yes, not specified 2.39% (7)
  Yes, other reason 1.37% (4)
  Not able to be determined 9.56% (28)

Was the CTCTT sequence followed?a

  Yes 66.89% (196)
  No 20.48% (60)
  Not able to be determined 12.63% (37)

Was the SCA differentiated?a

  No 4.44% (13)
  Yes 95.56% (280)

Interobserver agreement (IOA) reported for SCA?a

  Yes 99.66% (292)
  No 0.34% (1)

Percentage of sessions with IOAb

  10–19% 7.19% (21)
  20–29% 32.19% (94)
  30–39% 10.96% (32)
  40–49% 20.55% (60)
  50–59% 2.74% (8)
  60–69% 16.10% (47)
  70–79% 7.88% (23)
  100% 2.40% (7)

Average IOA valueb

  80–89% 12.67% (37)
  90–99% 82.88% (242)
  100% 4.45% (13)

Procedural integrity for the SCA reported?a

  Yes 23.29% (68)
  No 77.05% (225)

Method of data collection for procedural integrityc

Direct observation 100% (68)
Percentage of sessions with procedural integrityc

  20–29% 1.47% (1)
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standard, 3% did not, and 3% could not be determined. 10% 
of treatments met the phase length standard without reser-
vations, 44% met with reservations, and 12% did not meet 
standards. Whether analyses met the phase length design 
standard could not be determined for 34% of treatment 
analyses.

Outcome Analysis

The researchers extracted X and Y coordinates from every 
SCA and treatment line graph published in the included 
studies. Unfortunately, participants’ SCA analyses in Curtis 
et al. (2020) and treatment analyses in Gover (2020) were 
not displayed as line graphs, and therefore, data could not be 
extracted for these participants. Likewise, SCA graphs for 
some participants (n = 22) in Jessel et al. (2021) were not 
published, and Sidwell et al. (2021) did not publish graphs 
for SCA analyses or treatment analyses for any participant. 
Additionally, Fiani and Jessel (2022), Jessel et al., (2018a, 
2018b, 2018c), and Rajaraman et al. (2022) published treat-
ment data for only some of their participants. Therefore, 
the researchers only extracted data for 259 of the 293 SCA 
analyses and 73 of the 111 treatment analyses.

Tau‑U

A summary of the outcome analyses for the SCA and 
treatment analyses are displayed in Figs. 3 and 4, respec-
tively. Two hundred fifty-nine Tau coefficients were cal-
culated for SCAs and ranged from − 0.33 to 1.0. On the 
other hand, as many treatments were conducted with more 
than one baseline condition, 263 pairs of baseline and 
treatment conditions were able to be extracted from the 

Table 4   (continued)

Category Percentage (no.)

  30–39% 39.71% (27)
  40–49% 50.00% (34)
  80–89% 4.41% (3)

Not specified 4.41% (3)
Average procedural integrity valuec

  90–99% 60.29% (41)
  100% 35.29% (24)
  Not specified 4.41% (3)

Other functions included access to rituals, child-directed play, 
diverted attention, social avoidance. Other session lengths included a 
range from 3 to 10. Other modifications included increasing the ses-
sion length and using a trial-based format
a Out of 293 total SCA analyses conducted
b Out of the 292 SCA analyses that reported IOA
c Out of the 68 SCA analyses that reported procedural integrity
d Some SCA analyses were counted in more than one category

Table 5   Treatment results

Category Percentage (no.)

Was a treatment conducted?a

  Yes 45.53% (107)
  No 54.47% (128)

Type of intervention usedb

  Functional communication training (alone) 30.63% (34)
  Functional communication training + delay and 

denial tolerance
63.96% (71)

  Other 5.41% (6)
Single case design usedb,e

  Withdrawal/reversal/pairwise 21.62% (24)
  Multiple baseline/multiple probe 24.32% (27)
  Alternating treatments/multielement 3.60% (4)
  Changing criterion 51.35% (57)
  Not specified 0.90% (1)

Treatment implementerb,e

  Behavior analyst/behavior therapist 81.98% (91)
  BCBA 8.11% (9)
  Parent 5.41% (6)
  Teacher 2.70% (3)
  Tutor 2.70% (3)
  Graduate student 3.60% (4)
  Not specified 0.90% (1)

Treatment implementer trainingb,e

  Behavioral skills training 7.21% (8)
  Live coaching 3.60% (4)
  Prior training 2.70% (3)
  Not specified 87.39% (97)

Interobserver agreement (IOA) reported?b

  Yes 100.00% (111)
  No 0.00% (0)

Percentage of sessions with IOAc

  20–29% 57.66% (64)
  30–39% 20.72% (23)
  40–49% 2.70% (3)
  50–59% 5.41% (6)
  60–69% 12.61% (14)
  70–79% 0.90% (1)

Average IOA valuec

  80–89% 1.80% (2)
  90–99% 91.89% (102)
  100% 6.31% (7)

Treatment integrity reported?b

  Yes 36.04% (40)
  No 63.96% (71)

Method of data collection for treatment integrityd

  Direct observation 100.00% (4)
Percentage of sessions with treatment integrityd

  20–29% 2.50% (1)
  30–39% 17.50% (7)
  40–49% 45.00% (18)



	 Review Journal of Autism and Developmental Disorders

1 3

treatment analyses. Therefore, 264 Tau coefficients were 
calculated for treatment analyses and ranged from − 0.71 
to 1.0. Average Tau coefficients per study were calculated 
and are displayed in Table 1.

Hedge’s g Effect Size

An omnibus Hedge’s g coefficient was calculated for the 
SCAs and treatment analyses. The omnibus effect size using 
Hedge’s g for the SCAs was 2.427, p < 0.0001, which is con-
sidered a large effect size. However, 12 of the 28 IISCA 
studies (i.e., Beaulieu et al., 2018; Boyle et al., 2019; Cof-
fey et al., 2020a, 2020b; Dowdy & Tincani, 2020; Ferguson 
et al., 2020; Ghaemmaghami et al., 2015; Herman et al., 
2018; Jessel et al., 2018a, 2018b, 2018c; Rose & Beaulieu, 
2019; Santiago et al., 2016; Strand & Eldevik, 2016; Taylor 
et al., 2018) were excluded as they did not provide data for 
at least 3 participants. Additionally, 184 IISCA comparisons 
were not included in the Hedge’s g calculation as their stand-
ard deviation for at least one of the conditions (i.e., control 
or test) was zero (i.e., all data points in the condition were 
the same value).

The omnibus effect size for the treatment analyses was 
2.007, p < 0.0001, which is also considered a large effect 
size. Similarly, 13 of 29 articles (i.e., Beaulieu et al., 2018; 
Boyle et al., 2019; Coffey et al., 2020a, 2020b; Dowdy & 
Tincani, 2020; Ferguson et al., 2020; Fiani & Jessel, 2022; 
Ghaemmaghami et al., 2015; Herman et al., 2018; Rajara-
man et al., 2022; Rose & Beaulieu, 2019; Santiago et al., 
2016; Strand & Eldevik, 2016; Taylor et al., 2018) that con-
ducted a treatment analysis were not included in the omnibus 
Hedge’s g calculation for treatments analyses as they did 
not publish data for at least 3 participants. Furthermore, 32 
treatment analyses were not included as one the condition’s 
standard deviations was zero.

IOA

Search Process

Two researchers conducted the initial literature database 
search to confirm the primary researcher’s reliability of 
the initial literature database search. IOA was collected on 
whether the second researcher’s search included the first 
170 articles (i.e., out of 346; 49%) displayed in the primary 
researcher’s search. All 170 articles were included in both 
researchers’ database searches, resulting in 100% IOA for 
this step.

Two researchers independently conducted the title and 
abstract review for all 346 articles (i.e., 100% of articles) 
generated from the initial database literature search. Both 
researchers agreed on whether 199 articles passed (i.e., or 
did not pass) the screening criteria. However, for 7 articles, 
one researcher decided that the article passed the screening 
criteria, while the other did not. Therefore, IOA for this step 
was 96.60%.

Additionally, two researchers independently conducted 
the full-text review of the 63 articles (i.e., 21%; selected 

Table 5   (continued)

Category Percentage (no.)

  50–59% 2.50% (1)
  60–69% 5.00% (2)
  100% 20.00% (8)
  Not specified 7.50% (3)

Average treatment integrity valued

  90–99% 85.00% (34)
  100% 7.50% (3)
  Not specified 7.50% (3)

Other interventions included shaping and differential reinforcement 
without extinction
a Out of 235 total participants
b Out of the 111 treatment analyses
c Out of the 111 treatment analyses that reported IOA
d Out of the 40 treatment analyses that reported treatment integrity
e Some treatment analyses were counted in more than one category

Table 6   Methodological quality results

a Out of the 111 treatment analyses

Category Percentage (no.)

Systematic manipulationa

  Meets 100.00% (111)
  Does not meet 0.00% (0)

IOAa

  Meets 77.48% (86)
  Does not meet 22.52% (25)

Attempts of interventiona

  Meets 94.59% (105)
  Does not meet 2.70% (3)
  Could not be determined 2.70% (3)

Phase lengtha

  Meets (without reservations) 9.91% (11)
  Meets with reservations 44.14% (49)
  Does not meet 11.71% (13)
  Could not be determined 34.23% (38)

Overall treatment qualitya

  Meets (without reservations) 8.11% (9)
  Meets with reservations 40.54% (45)
  Does not meet 36.94% (41)
  Could not be determined 14.41% (16)



Review Journal of Autism and Developmental Disorders	

1 3

at random) identified via the database search (n = 43), cita-
tion searches (n = 17), and other sources (n = 3). Researchers 
agreed on whether an article met inclusion criteria for 12 
articles, while they disagreed on 1 article. For the one disa-
greement, the two researchers met and decided to follow the 
primary researcher’s decision to exclude the article. IOA for 
the full-text review was 92%.

Variable Coding

Two researchers independently completed the variable 
coding for 8 of 39 articles (i.e., 21%). The researchers 
calculated IOA for variable coding using a mean count-
per-interval method for each participant on each item 
coded. IOA was calculated for each variable and then 
averaged. IOA was 86.60% (range: 72.22–94.44%) for 
the variable coding.

Outcomes Assessment‑Data Extraction

Two researchers independently completed the raw data 
extraction for 10 of 37 articles (i.e., 27%) that had data 
extraction for SCA graphs, with seven articles out of 

27 (i.e., 26%) including treatment analyses. IOA aver-
aged 97.67% (range: 87.88–99.75%) for SCA graphs and 
96.74% (range 89.55–99.65%) for treatment graphs.

Discussion

The IISCA was developed by Hanley et al. (2014) and 
provides an efficient, standardized method to assess syn-
thesized functions of behavior. Function-based interven-
tions developed from the results of IISCA appear to lead 
to decreased levels of problem behavior. To date, thirty-
nine studies have been published in which an IISCA was 
conducted. This included 29 studies that also imple-
mented a function-based intervention developed from the 
results of an IISCA. The purpose of the current study 
was to systematically review the literature on the IISCA 
and its subsequent treatments and test the effectiveness 
of the IISCA to provide differentiated results and effec-
tive treatments across various participants, settings, and 
procedures.

Fig. 3   Summary of Tau-U 
coefficients for synthesized 
contingency analyses
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Fig. 4   Summary of Tau-U coef-
ficients for treatment analyses

2 2
17 22

221

0

50

100

150

200

250

< 0.0 (no or

negative effect)

0.0 to 0.2 (small

effect)

0.2 to 0.6

(moderate

effect)

0.6 to 0.8 (large

effect)

0.8 to 1.0 (large

to very large

effect)

F
re

q
u

en
cy



	 Review Journal of Autism and Developmental Disorders

1 3

Research Questions

Question 1: Does the IISCA Produce Differentiated Results?

Previous reviews on functional analyses have reported that 
approximately 94% of functional analyses published in 
peer-reviewed journals, including synthesized functional 
analyses, have produced differentiated results (Beavers 
et al., 2013; Slaton & Hanley, 2018). Using visual analysis 
methods (i.e., visually analyzing data based on the trend, 
level, and variability of data; Gast & Ledford, 2014), 96% 
(n = 280) of published IISCAs in the current study were 
reported to be differentiated. This indicates that the IISCA 
is equally, if not more, likely to produce differentiated results 
compared to functional analyses in general.

Similarly, results of the Tau-U calculations show that 
93% of IISCAs included in the outcomes analysis produced 
large to very large effect sizes (i.e., Tau-U coefficients of 0.6 
to 1.0). Conversely, 96% produced moderate to very large 
effect sizes (i.e., Tau-U coefficients of 0.2 to 1.0). Overall, 
the average Tau-U coefficient for the IISCA in the current 
study was 0.92, which represents a large to very large effect 
size. Results of the omnibus effect size calculation provided 
a Hedge’s g of 2.428 which indicate a large effect size for 
the IISCA as a whole. However, keep in mind that these 
statistics only refer to those IISCAs that were published in 
peer-reviewed journal articles or as dissertations or theses. 
The actual effect sizes of all IISCAs that have been con-
ducted are unknown.

Question 2: Do Function‑Based Interventions Developed 
from the Results of IISCAs Produce Meaningful Reductions 
in Destructive Problem Behaviors?

Reductions in the levels of problem behavior were seen in 
all 111 published treatment analyses, regardless of treatment 
modality, and identified functions of behaviors. On average, 
behavior was reduced by 97% (range 60–100%) when the 
levels of problem behavior in the last five treatment sessions 
were compared to baseline levels. Thirty-five (31%) treat-
ment analyses showed a 100% reduction in problem behav-
ior. Additionally, 92% of Tau-U coefficients were indicated 
in the large to very large effect size range (i.e., coefficients 
between 0.6 and 1.0), while 98% of coefficients were in the 
moderate to very large effect size range (i.e., 0.2 to 1.0). 
The overall average Tau-U coefficient for treatments devel-
oped from the results of IISCAs was 0.89, indicating a large 
effect size. Similar coefficients were seen with the omnibus 
Hedge’s g of 2.007 which indicates a large effect size.

These results are similar to an average Tau-U score of 
0.86 calculated by Walker et al. (2018) in their review of 
function-based interventions in schools. Additionally, effect 
size calculations were completed by Slaton and Hanley 

(2018) in which the percentage of nonoverlapping data 
(PND) was 88.60%. Therefore, treatments developed from 
the results of IISCA are comparable to other function-based 
interventions such as synthesized treatments and function-
based interventions in schools. Again, these values only rep-
resent published treatments. Therefore, the effect sizes of 
treatments developed from the results of IISCAs in clinical 
practice are unknown.

Questions 3: To What Extent Do Function‑Based 
Interventions Developed from the Results of IISCAs Meet 
Research Design Standards as Defined by What Works 
Clearinghouse?

Only 8% of treatment analyses (n = 9) met all four research 
design standards without reservations. Forty-one percent of 
the analyses met with reservations, while 37% (n = 41) of 
analyses did not meet standards. For those analyses that did 
not meet design standards, over half of those did not meet 
the IOA design standard of having IOA collected for at least 
20% of sessions in each condition. The systematic manipula-
tion design standard was the only standard met by all 111 
treatment analyses. Additionally, 95% of analyses also met 
the attempts of intervention effect design standard, which 
required at least three attempts to show the intervention 
effect. However, only 54% of analyses met design standards 
(i.e., with or without reservations) for phase length by hav-
ing at least three data points per condition (i.e., withdrawal, 
reversal, pairwise, changing criterion designs, multiple base-
line, or multiple probe designs) or at least four repetitions 
of each condition (i.e., for alternating treatments or multi-
element designs). The primary therapist could not determine 
whether 38 analyses met the phase length design standards 
due to the lack of published graphs for those analyses.

Additionally, one limitation of the IISCA itself is that 
it does not meet What Works Clearinghouse design stand-
ards as it is designed. The IISCA follows a multi-element 
design which requires five data points per phase to meet 
design standards without reservations and three data points 
per phase to meet design standards with reservations. The 
IISCA is designed to be implemented in five sessions, two 
control sessions, and three test sessions. Therefore, for the 
IISCA to meet design standards with reservations, it would 
need to include at least three control sessions and three test 
sessions, and five for each to meet design standards without 
reservations. Therefore, without modifications to the IISCA 
design, IISCA studies cannot meet all design standards.

Perhaps the most troubling finding in regard to the design 
standards evaluation is that findings from this study shine a 
light on the frequent failure of researchers testing IISCA to 
collect procedural integrity data during IISCA analyses and 
treatment integrity data during treatment analyses. In fact, 
just over 77% of IISCA analyses and nearly 64% of treatment 
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analyses did not include procedural integrity or treatment 
integrity data, respectively. Nearly 30 years ago, Gresham 
et al. (1993) reported that only 16% of studies published in 
the Journal of Applied Behavior Analysis between 1980 and 
1990 measured and reported accuracy of implementation 
of the independent variable. Follow-up reviews have found 
minimal improvement in the extent to which behavior ana-
lytic researchers provide empirical evidence for the extent to 
which the independent variable was implemented as planned 
(Falakfarsa et al., 2021; McIntyre et al., 2007). Related, this 
study indicates that approximately 94% of IISCA studies did 
not report information pertaining to implementer training. 
As a result, researchers cannot be certain that IISCA analy-
ses or treatments were implemented as intended because 
there are limited data objectively demonstrating implemen-
tation and no description of the rigor with which imple-
menters were trained to implement procedures. In sum, these 
design flaws constitute monumental threats to the internal 
validity of IISCA studies. It would certainly behoove behav-
ior analytic researchers to take up the call that Gresham et al. 
made nearly 30 years ago; that is, provide direct evidence 
of the extent to which the independent variable was imple-
mented as planned.

Question 4: What Modifications Have Been 
to the Procedures Found in the Original IISCA Study (Hanley 
et al., 2014)?

Metras and Jessel (2021) discussed many adaptations 
to the IISCA that have been made, including a latency-
based IISCA, a trial-based IISCA, and a single-session 
IISCA. However, many studies continue to use the pro-
cedures designed by Hanley et  al. (2014). Essential 
elements of the Hanley et al. (2014) IISCA included 
conducting their IISCAs in an outpatient clinic, hav-
ing the researchers conduct an open-ended FAI with the 
participants’ parents, and conducting an unstructured 
direct observation. Additionally, except where modifica-
tions were made for low levels of problem behavior, the 
researchers in Hanley et al. (2014) had behavior thera-
pists implement the IISCA procedures, collected data on 
levels of problem behavior measured the frequency of 
such behaviors, conducted five sessions following a con-
trol-test-control-test-test sequence, and did not include 
precursor behaviors.

Surprisingly, an exact replication of the Hanley et al. 
(2014) procedures was not observed for any participant in 
the current review. Despite this, the elements described in 
Hanley et al. (2014) are still used by most studies. For exam-
ple, 73.04% of IISCA analyses have been conducted in clini-
cal settings (i.e., outpatient and university-based clinics), 
and 80.33% of participants participated in a direct observa-
tion. Additionally, 93% SCAs were implemented by behavior 

therapists or analysts (i.e., including BCBAs and BCBA-Ds), 
and 67% followed the control-test-control-test-test sequence.

On the other hand, just under half (i.e., 42%) of the 
SCAs included a modification. Specifically, 36% of studies 
included more than five sessions, while 2% included less 
than five sessions. Additionally, 35% of SCAs included (or 
attempted to include) precursor behaviors in the SCA. Fur-
thermore, approximately 2% of SCAs switched contingen-
cies (i.e., the functions they were testing) during the analysis 
while another 2% switched implementers. Therefore, rather 
than completing direct replications of the Hanley et al. 
(2014) article, IISCA researchers are more focused on modi-
fying the procedures to make adaptations that will continue 
to improve the IISCA and its subsequent treatments.

Question 5: What Are the Demographics of Participants 
Included in IISCA Research?

Based on the review conducted, participants included in 
IISCA research tended to be male (80% of participants) 
rather than female (20%). This proportion of male to female 
participants is fairly consistent with other functional analy-
sis research. For example, Bruni et al. (2017)’s review on 
the effects of functional behavior analyses on school-based 
interventions found that 78% of their participants were iden-
tified as male while 22% were identified as female. Similarly, 
Lloyd et al. (2016) found that 81% of participants in their 
review of functional analyses conducted in public schools 
were male while 19% were female.

Additionally, for most participants (86%) in the current 
review, ethnicity/race was not reported. For participants with 
an ethnicity/race reported, most participants were White or 
Caucasian (n = 22) compared to participants of color (i.e., 
Hispanic/Latino, Black/African American, and Asian, 
n = 14). Similarly, Severini et al. (2018) found that ethnicity/
race was not reported for 64% of participants in their review 
on problem behavior interventions. Of those participants that 
had ethnicity/race reported, 45% were identified as Cauca-
sian, 23% were identified as African American; 13% were 
identified as Hispanic, and 19% were identified as Asian/
Indian/Middle Eastern.

This lack of participant ethnicity/race reporting is trou-
bling as an important facet of research evaluation is know-
ing not only what works, but who does the assessment or 
intervention work for and under what conditions. Future 
research must include better documentation of participant 
demographics so that researchers can better judge the exter-
nal validity of findings.

Most participants also tended to be preschool or school-
aged (i.e., between the ages of 3 and 10; 71%), with a smaller 
percentage being adolescent or teenager-aged (i.e., ages 
11–19; 19%), and an even smaller percentage were adults 
(i.e., age 20 or older; 3%). Similarly, a small percentage of 
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participants were infants or toddlers (i.e., between 0 and 2; 
6%). Similarly, Beavers et al. (2013), combined with data 
from Hanley et al. (2003), found that 76% of participants 
were identified as children while 33% were identified as 
adults in functional analysis research more broadly.

Verbal abilities were somewhat evenly distributed across 
three of the vocal verbal levels coded (i.e., non-verbal, one-
word utterances, and short-disfluent sentences; 15%, 20%, 
and 20%, respectively), while a larger percentage of par-
ticipants were reported to be fully fluent (i.e., 31%). How-
ever, only a small percentage of participants (10%) were 
reported to use alternative and augmentative communica-
tion (AAC) systems, including speech-generating devices, 
picture exchange systems, and sign language.

Additionally, 87% of the participants had a mental, behav-
ioral, physical, or cognitive disability, while 13% did not. 
Additionally, approximately 76% of participants had a diag-
nosis of autism spectrum disorder. Many participants also 
had a diagnosis of intellectual disability (20%) or ADHD 
(16%). On the other hand, fewer participants were diagnosed 
with a behavioral disorder (5%; e.g., oppositional defiant dis-
order, conduct disorder) or mood/anxiety disorders (5%; e.g., 
generalized anxiety disorder, depression, bipolar). In con-
trast, the Beavers et al. (2013) review found that only 27% of 
participants were diagnosed with autism spectrum disorder, 
which is a significantly smaller percentage of participants 
when compared to the current review. Despite this, Beaver 
et al. (2013) did find a similar percentage of participants that 
did not have a diagnosed disability (14%). However, 58% of 
the participants in Bruni et al. (2017)’s review did not have 
a diagnosed disability.

Limitations

Several limitations were noted in the current study. First, 
many articles did not provide graphs for all of their partici-
pants’ SCA and treatment analyses. Jessel et al. (2021) did 
not publish SCA graphs for 22 of 26 participants. Sidwell 
et al. (2021) did not publish SCA or treatment graphs for 
their 8 participants. Additionally, Fiani and Jessel (2022), 
Jessel et al., (2018a, 2018b, 2018c), and Rajaraman et al. 
(2022) did not publish treatment data for 10 of 11, 22 of 25, 
or 3 of 4, participants, respectively. Similarly, Curtis et al., 
(2020; n = 3) and Gover (2020; n = 7) did not display partici-
pants’ SCAs using line graphs. Because these articles failed 
to publish data, 18 and 43 SCA and treatment participants, 
respectively, could not have data extracted to be included in 
their respective outcome analyses (i.e., Tau-U and Hedge’s g 
coefficient calculations). Additionally, the researchers could 
not determine if these treatment analyses met What Works 
Clearinghouse designs as they could not assess how many 
data points were in each phase. Therefore, outcome analyses 
were only performed using data from 88% of IISCA analyses 

(i.e., 259 of 293) and 66% of treatment analyses (i.e., 73 of 
111).

Furthermore, due to the assumptions needed to calculate 
an omnibus Hedge’s g for the IISCA and treatments devel-
oped from the results of IISCAs, many additional articles 
and participants (i.e., in addition to participants that did 
not have their data displayed via a line graph, n = 18) were 
excluded from the Hedge’s g analyses. For example, 12 of 
the 38 IISCA studies (32%) and 13 of the 29 treatment analy-
sis studies (45%) were excluded as they did not provide data 
for at least 3 participants. Additional IISCA comparisons 
(n = 184) and treatment comparisons (n = 32) were also not 
included in their respective Hedge’s g calculations as the 
standard deviation for at least one of the conditions was zero. 
Therefore, the omnibus Hedge’s g effect sizes were calcu-
lated using only 91 of 293 (31%) IISCA condition compari-
sons and 22 of 73 (30%) treatment condition comparisons.

Additionally, the authors could only report on IISCAs and 
subsequent treatments that were published in peer-reviewed 
journal articles or dissertations/theses. As Sham and Smith 
(2014) reported, single-case design studies are also subject 
to publication bias in which studies with favorable results are 
more likely to be published than studies with less favorable 
or contradictory results. Therefore, it is possible that the 
effect sizes found for the effectiveness of the IISCA and 
its subsequent treatments in the current study are higher 
than those found in unpublished IISCA studies and clinical 
practice.

Future Directions

Future studies on the IISCA might consider continuing to 
expand the types of participants recruited, increase the eco-
logical validity of the IISCA and its subsequent treatments, 
collect and report procedural and treatment integrity, and 
describe IISCA and treatment implementer training. As 
mentioned before, 76% of participants in the current review 
have a diagnosis of autism spectrum disorder. Other develop-
mental disorders such as intellectual disabilities and ADHD 
are also common disorders seen among the participants of 
IISCA. Therefore, future studies on the IISCA may consider 
recruiting participants without autism or developmental dis-
abilities. Instead, more research should be conducted on the 
IISCA and its effectiveness with the typically developing 
population (i.e., 13% of the current participant pool). They 
may also consider recruiting older participants (i.e., teen-
ager-aged and adults), as 92% of IISCA participants have 
been below the age of 15.

Additionally, as 73% of SCAs have been conducted in 
a clinical setting (i.e., outpatient clinic or university-based 
clinic), future studies should seek to increase ecological valid-
ity by conducting more analyses in the participants’ natural 
environments (i.e., home, school, and community settings). 
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While 15% of SCAs have been conducted in a school setting, 
only one participant had their IISCA conducted in a non-
specialized school classroom. All other school-based IISCA 
analyses were conducted in a specialized school (i.e., a school 
designed for children with autism) or in a separate room (e.g., 
a therapy room) within their school. Similarly, based on the 
studies included in the current review, only one teacher (i.e., 
0.3% of implementers) and nine parents (3%) have imple-
mented an IISCA. Therefore, future studies should consider 
using more natural change agents (i.e., individuals in the par-
ticipant’s natural environments) to implement the IISCAs to 
further extend the ecological validity of the assessment.

Furthermore, in the current review, 77% of IISCAs and 
64% of treatment analyses did not report procedural integrity 
and treatment integrity data, respectively. Similarly, 84% of 
IISCAs and 87% of treatment analyses did not report how 
implementers were trained on assessment and treatment 
components. An additional 15% of IISCAs and 3% of treat-
ment analyses only reported that implementers had previous 
training in functional analysis or conducting function-based 
interventions. Therefore, future IISCA researchers should 
also make it a priority to collect and report procedural and 
treatment integrity data and report implementer training 
methods during IISCAs and treatment analyses.
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