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ABSTRACT
The current review evaluated 11 peer-reviewed or dissertation studies whose
primary independent variable was a treatment package designed to teach typically
developing children strategies to improve the academic or social functioning of their
siblings with autism. The author operationalized the quality indicators created by Horner
et al. (2005), which outlined 21 items that define rigorous single-subject research and
applied them to each study. Each of the 11 studies’ outcomes was then evaluated based
on a definition by Ferguson et al. (2019) in order to standardize how the results of the
studies were described. Furthermore, every study was analyzed based on participant
demographics (e.g., age, sex and diagnosis), research design, independent variables,
components of the training program, dependent variables, generalization, and
maintenance. The results indicate that the average percent rigor of the sibling-mediated
intervention literature is 77%. The most common item excluded in, both, peer-reviewed
and dissertation articles was procedural fidelity. The most common components included
in the sibling training treatment packages were verbal instruction and role-play. Also,
most studies used a multiple-baseline design and achieved either positive or mixed
results. No studies obtained negative results, which may indicate that children are able to
be trained as interventionists for their siblings with autism or that studies with negative
results are not published or accepted as dissertations. Implications for future research are
discussed.

ii

TABLE OF CONTENTS
Page
ABSTRACT…………………………………………………………………………… ii
LIST OF TABLES…………..……………………………………………………….... iv
LIST OF FIGURES……………………………………………………………………. iv

CHAPTER
1. INTRODUCTION……………………………………………………………............ 1
Previous Literature Reviews……………………………………………………... 3
The Current Review……………………………………………………………… 8
2. METHOD…………………………………………………………………………... 12
Eligibility Criteria………………………………………………………………. 12
Literature Search………………………………………………………………... 13
Data Analysis…………………………………………………………………… 17
Interobserver Agreement……………………………………………………….. 18
3. RESULTS………………………………………………………….……………..... 22
Summary of the Literature: Siblings as Interventionists………………….……. 22
Samples from the Literature……………………………………………………. 22
Description of the Literature……………………………………………………. 35
Analysis of Outcomes………………………………………………………….. 46
Participants……………………………………………………………… 46
Research Designs……………………………………………………..… 47
Dependent Variables……………………………………………………. 48
iii

Independent Variables………………………………………………….. 51
Training Methodology………………………………………………….. 51
Procedural Fidelity……………………………………………………… 53
Social Validity………………………………………………………..… 55
Generalization and Maintenance……………………………………….. 56
Outcomes……………………………………………………………….. 57
Percent Rigor…………………………………………………………… 59
4. DISCUSSION………………………………………………………………………. 64
Research Question One…………………………………………………………. 64
Research Question Two………………………………………………………… 67
Research Question Three……………………………………………………….. 69
Research Question Four………………………………………………………… 70
Other Notable Conclusions……………………………………………………... 71
Experimental Designs…………………………………………………... 71
Dependent Variables……………………………………………………. 73
Procedural Fidelity……………………………………………………… 74
Social Validity………………………………………………………….. 74
Generalization and Maintenance……………………………………….. 75
Limitations……………………………………………………………………… 76
REFERENCES………………………………………………………………………… 81

iv

APPENDICES
A. OPERATIONAL DEFINITIONS FOR HORNER ET AL. (2005) ............................88
B. ITEM TOOL BASED ON HORNER ET AL. (2005) FOR EACH STUDY…..….... 92
C. WRITTEN INSTRUCTIONS GIVEN TO SECONDARY RATER………………..110
D. EXACT IOA RATING ON APPENDIX B TEMPLATE..…………………………113

v

LIST OF TABLES/FIGURES
Page
Table
1. Table 1: Search Methodology……………………………………………………... 16
2. Table 2: Articles Yielded…...……………………………………………………... 17
3. Table 3: Interobserver Agreements Results ……………….……………………... 21
4. Table 4: Summary of Studies ……………………………….……………………. 35

Figure
1. Figure 1: Average Percent of Point-by-Point Interobserver Agreement…………… 21
2. Figure 2: Participant Demographics by Sex and Diagnosis …………….………..... 47
3. Figure 3: Types of Research Designs Implemented………………………………... 48
4. Figure 4: Categories of Dependent Variables Assessed……………………………. 50
5. Figure 5: Components of Treatment Packages Utilized…………………………..... 53
6. Figure 6: Components of Single-Subject Research Included in Each Study.………. 54
7. Figure 7: Research Components Compared Across Dissertations and Peer-Reviewed
Studies…………………………………………………………………….. 56
8. Figure 8: Description of Study Results…………………………………..………..... 59
9. Figure 9: Percent Rigor for Each Study…………………………………………….. 62
10. Figure 10: Category of Items Marked ‘Yes’ from Horner et al. (2005) .................. 63

vi

CHAPTER 1
INTRODUCTION
Individuals with developmental disorders, such as autism spectrum disorder
(ASD), often have difficulty developing social competence, establishing social
relationships, and existing in a social community (Jull & Mirenda, 2011; Siller &
Sigman, 2002). These difficulties can leave them lacking relationships with teachers,
peers, and even members of their own family such as siblings (Banda, 2015). The ability
to engage with others socially allows for exposure to a variety of positive relationships
that promote social support, social learning, self-worth, and feelings of belonging (Jull &
Mirenda, 2011). Because of the importance of socialization to one’s personal
development, it is key that interventions look to bridge the gap in social functioning
between children with ASD and their community.
Peer-mediated interventions (PMI) have been effectively used in single-subject
and group design research to increase a variety of skills in children with ASD (Chang &
Locke, 2016). Peer-mediated interventions train typically developing peers to
appropriately model and use strategies to facilitate learning in children with ASD (Chang
& Locke, 2016). PMIs have been used to teach neurotypical peers in general education
settings to interact with, prompt, and provide corrective feedback (Strain & Odom, 1986;
Kamps et al., 1992; DuPaul & Eckert, 1997). The results of DuPaul & Eckert (1997)
indicate that with only the guidance of their typically developing peers, children with
ASD were able to increase their social and on-task behavior, and even math skills. In a
similar study conducted by Strain & Odom (1986), typically developing (TD) children
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were prompted and received reinforcement for initiating social interactions with peers
who showed symptoms of autism. The number of positive social interactions between
these children significantly increased even when teacher reinforcement was faded.
Furthermore, Kamps et al. (1992) evaluated the effects of peer-mediated learning groups
on social behaviors of three children with ASD. Members of the group were taught
several social skills such as how to greet each other, take turns, and keep conversations
going. The participants with ASD increased the duration and frequency with which they
engaged with peers as a result of participating in the group (Kamps et al., 1992).
The peers utilized in a majority of the PMI literature are classmates in the general
education setting (Chang & Locke, 2016). However, there is a subset of PMI literature
that has utilized typically developing siblings as the peer mediator, but it is far less
studied (Lobato & Tlaker, 1985). This is problematic because family involvement has the
ability to positively impact the outcomes of the treatment of persons with ASD (Banda,
2015). A meta-analysis conducted by Zhang & Wheeler (2011) indicated that
interventions are most effective when a collaboration between school staff, researchers,
parents, and siblings is involved. Relationships between classmates or friends are likely
far more fleeting than those of siblings. Sibling relationships are often the longest a
person will have throughout their lifetime (Banda, 2015). Siblings provide a child with
their first forms of peer interactions and a foundation for social development later in life
(Powell et al., 1983).
Siblings are also with each other in environments that rarely see any therapeutic
intervention. The closeness in proximity and innumerable encounters that siblings have
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with each other on a daily basis creates more opportunities for intervention and learning
(Shivers & Plavnik, 2015). For example, siblings may play with toys in the bathtub or
make pancakes on a weekend morning together. These are unique environments where
even home-based intervention programs rarely address. In these situations, neurotypical
siblings can be a strong therapeutic tool by providing age-appropriate models for
language, play, and social behaviors (Shivers & Plavnik, 2015). Additionally, because
siblings are family, and with each other more permanently and frequently than peers,
motivating operations may be present that are lacking in peer relationships (Banda,
2015). These motivators may increase siblings' drive to interact with one another.
Siblings may also have a longer history of being paired with reinforcement, which may
have the ability to foster increased compliant behaviors in their sibling with autism as
compared to peers (Shivers & Plavnik, 2015).
Previous Literature Reviews
Overall, systematic reviews have the ability to provide valuable information for
various stakeholders in the treatment of ASD. Readers of the literature, researchers,
clinicians, and families may all benefit from compiling and analyzing literature in a
variety of ways for varied purposes. By continuously evaluating literature in this manner
and identifying evidence-based practices, meaningful gains in the quality of life for the
population with autism spectrum disorder are attainable.
Reviews of literature in the area of siblings of children with ASD is significantly
lacking. To the author’s knowledge, there have been only four previous literature reviews
that analyzed and described the research regarding typically developing children and their
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siblings with ASD (Banda, 2015; Ferraioli, et al., 2012; Meadan et al., 2010; Shrivers &
Plavnick, 2015). Meadan et al. (2010) aimed to synthesize the literature and describe the
impact of a child with autism on the social, emotional, and behavioral adjustment of their
TD siblings. They also applied the themes identified by Hodapp et al. (2005) to the
literature as a means to systematically describe it. Hodapp et al. (2005) indicated six areas
of concern researchers may encounter when studying siblings of children with
developmental disabilities for example, methodological challenges, cultural and
subcultural issues, and presenting both positive and negative outcomes for siblings.
Meadan et al. (2010) reviewed 12 group design studies across many research questions,
methodologies, and participant demographics. Because of the variability of studies
included in the review, mixed results regarding the adjustment of typically developing
siblings were identified.
Some studies reviewed indicated that siblings were positively affected by having
a sibling with ASD in areas like self-concept, while others reported negative effects on
TD siblings in areas such as loneliness, externalizing problem behavior, and delayed
social skills. The researchers stressed the inconclusive results and called for further
examination and more systematic research. Meadan et al. (2010) provided a description
of how each theme in Hodapp et al. (2005) applied to the literature they compiled and
synthesized a narrative describing the results. However, Hodapp et al. (2005) highlighted
that methodological challenges were a potential area of concern for studies assessing TD
siblings. Therefore, Meadan et al. (2010) was limited by not directly assessing the
methodology of the studies they compiled. Applying the criteria created by Reichow et
4

al. (2008) to the group design studies in this review, similar to the methodology in Chang
& Locke (2016), would provide a better view of the strength of the studies in this area of
the literature as opposed to solely providing generalizations. Additionally,
operationalizing the way the results of the studies were reported would allow for a
comparison of results between studies despite the wide range of variables assessed.
Another review of the sibling literature was conducted by Ferraioli et al. (2012).
This review focused on direct teaching of TD children to influence their siblings with
ASD’s behavior. However, they did not apply any direct measurement or analysis
components to the studies they included. The authors used two short, narrative vignettes
to describe findings of studies within the literature instead of directly comparing the
methodologies, variables, and outcomes of individual studies. Then, they broadly
described generalizations that were present in other studies but without any quantifiable
results. This review provided evidence to support the use of sibling-mediated
interventions by concluding that TD siblings can affect change in their siblings with ASD
if the training program is systematic and takes into account the abilities of the TD sibling.
However, a more rigorous manner that assesses, codes, and describes the siblingmediated literature is necessary.
Shivers and Plavnik (2015) assessed the literature regarding TD siblings of
children with ASD in order to describe it and provide directions for future research. The
authors identified which aspects of treatment siblings have been involved in throughout
the literature and the collateral effects in the children with ASD from participating in a
sibling-mediated intervention. They evaluated 17 studies based on several categories such
5

as research design, intervention implemented, and outcomes in both TD children and
children with ASD. They found that siblings have been involved in many aspects of
treatment including models, active interventionists, and co-subjects (Shivers & Plavnik,
2015). They also concluded that, generally, both categories of children were positively
affected by being involved in the interventions. This indicates that sibling involvement in
interventions is socially valid, because the child with ASD was positively affected.
Shivers & Plavnik (2015) identified a flaw in the literature regarding assessing
maintenance and generalization of therapeutic gains. The studies they reviewed rarely
included these measures to a significant degree. One of the main arguments for the
inclusion of siblings as interventionists is the length of their relationship. All of the
studies that did include maintenance did not do so past the six-month mark. In order to
evaluate the long-term effects of using a sibling as the peer-mediator in an intervention,
the authors determined that maintenance must be addressed well beyond six months posttreatment. Additionally, they indicated that future researchers should determine the
demographics of the typically developing siblings and determine if they had an effect on
how effective the sibling was as an interventionist. This systematic review was important
to the literature because it provided significant evidence supporting the inclusion of TD
siblings in interventions and directions for future research. However, they did not assess
the rigor of the studies and included a wide range of capacities of sibling involvement as
opposed to solely siblings as interventionists.
Similarly, Banda (2015) conducted a systematic review of the literature involving
TD siblings of children with ASD. The researcher summarized studies that included
6

children with ASD and their typically developing siblings in order to uncover
methodological flaws, such as low internal validity, or the lack of key research elements
like social validity or interobserver agreement. Banda analyzed 15 articles and described
them based on participants, variables, and results. The results of the review were that
most studies included siblings as passive models instead of active interventionists and
therefore, conclusions could not be drawn about the ability of TD siblings to affect the
behavior of their brothers/sisters with autism. This indicates a gap in the literature. To the
knowledge of the author, no previous systematic review has assessed the literature that
exclusively included TD siblings as interventionists.
Banda (2015) also discussed the need for future research to continually examine
the effects of including typical siblings in autism interventions. Banda (2015) also
indicated that TD adult siblings of adults with autism should be a path for future research.
Often, TD adult siblings become stakeholders in the care of their siblings with ASD as
they grow older. Therefore, it would be beneficial to assess if the positive results
achieved by these studies could be extended to include participants outside the
elementary/early middle school age group. Though Banda (2015) cited their purpose as
determining methodological flaws they did not do so by using a direct measure. They
reported that most studies did not use rigorous single-subject design as per the criteria
outlined by Horner et al. (2005) however, they did not directly apply this criterion to the
literature. This is a limitation of their review because without direct measurement, the
results appear to be subjective.
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Horner et al. (2005) discussed the defining features of single-subject research
methodology. They outlined 21 components ranging from replicable description of the
participants to inclusion of procedural fidelity measures that would be included in ideal
single-subject research. Single-subject design is different from group design research
because the participants serve as their own control as opposed to comparing experimental
to control groups. Horner et al. (2005) outlines specific research questions that are best
suited for single-subject design over group design. Questions that seek to examine a
causal relationship by assessing the effects of an independent variable on a dependent
variable by systematically manipulating it are best for single-subject design. The current
review assessed the effects of training packages for TD children (independent variable) to
implement interventions with their siblings with ASD (dependent variable), and therefore
warrants a single-subject design.
The Current Review
Overall, the results of the previously conducted literature reviews provide support
that typically developing siblings can have positive impacts on their siblings with autism
by becoming involved in their treatment to some degree (Banda, 2015; Ferraioli, et al.,
2012; Meadan et al., 2010; Shrivers & Plavnick, 2015). Further analyses are required to
determine the effects of sibling-mediated interventions. Because previews focused on a
variety of sibling interventions, it is still unclear the best ways to train and use TD
children as intervention agents for their sibling’s with ASD. The current systematic
review extends the findings and methodology of the previous reviews in several ways.
First, only studies that directly trained typically developing children as interventionists
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for their siblings with ASD were included in this review. All of the previous reviews
assessed TD sibling involvement within any portion of the study for example, studies
who trained parents to implement interventions between their children, TD children used
as exemplar models, and TD children used to assess generalization of skills directly
taught to the child with ASD. Therefore, direct conclusions of the effectiveness of
sibling-mediated interventions could not be determined reliably. The current review
compiled the sibling-mediated intervention literature with the aim to analyze and describe
it.
Because the effectiveness of sibling-mediated interventions is in question, the
current review used the definition created by Ferguson et al. (2019) to describe the results
so that they could be compared across the literature. One limitation of the reviews
conducted by Meadan et al. (2010) and Shivers & Plavnik (2015) was that conclusions
could not be made about the results because the studies included were so variable that it
was difficult to compare them. By using an operational definition for what constitutes
‘positive,’ ‘negative,’ and ‘mixed’ results, comparisons were able to be made to
determine the effectiveness of sibling-mediated interventions. Additionally, the current
review included doctoral dissertations. All of the previous reviews in this area have
excluded studies that were not in peer-reviewed journals. This allows for publication bias
to be present in the reported results. Including doctoral dissertations will hopefully
provide a less biased view of the effectiveness of sibling-mediated interventions.
Not only does the current review qualitatively evaluate the literature based on the
terms in Horner et al. (2005), similar to Banda (2015, but it also quantifies the rigor by
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forming a percent rigor figure for each study. Applying criteria to determine the strength
and rigor of studies assisted Chang & Locke (2016), Meaden et al. (2010), and Banda
(2015) in describing the literature and how acceptably the studies were conducted. This is
important information for the interpretation of results and implications for future
researchers. The more rigorous the study, the better chance that the results achieved are
directly caused by the independent variable, and the more replicable and socially valid
the study is. These are important factors to consider when evaluating interventions
especially for children with ASD.
Another way this review sought to assist future research was by reporting the
training components used to teach TD siblings throughout the literature. The current
study assessed the components used in each included study and displayed them
graphically so that future researchers can compare the training methods used with results
achieved and be able to design a most effective training package. Chan et al. (2009)
displayed training components used to teach TD peers in their systematic review of peermediated intervention literature. By including this component, they were able to make
recommendations for practice when training TD peers to implement interventions for
children with ASD based on the most frequently used training components and the results
for the corresponding studies.
Overall, the components and analyses included in this systematic review were
designed to objectively describe the quality and outcomes of the sibling-mediated
intervention literature. The hope is that other researchers will learn from and compare the
methodologies and results of previous studies and continue to assess the value of using
10

typically developing siblings as interventionists for children with ASD. The purpose of
this study was to synthesize and summarize the literature that has trained typically
developing children to be interventionists for their sibling with ASD and evaluate several
research questions:
1) How rigorous are the studies in the sibling-mediated intervention literature as
determined by the criteria set by Horner et al. (2005), and what items were
included in each study?
2) How rigorous were dissertation studies as compared to peer-reviewed studies?
3) What were the outcomes of each study as described by the definition created
by Ferguson et al. (2019)?
4) What methodological components were involved in the training of typically
developing siblings to use behavior analytic interventions with their siblings
with ASD?
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CHAPTER 2
METHOD
Eligibility Criteria
The current review examined the literature involving typically developing siblings
as interventionists for their brothers/sisters with ASD. In order to be included in this
review, the studies had to meet all of the following criteria: (a) be a single-subject study
in that, the subject of the research serves as its own control (b) include participant dyads
of siblings where one had a diagnosis of autism spectrum disorder (or Asperger
syndrome) and one was typically developing (c) train the TD sibling to implement some
technique or intervention to use with their sibling with ASD (d) include graphical
representations of data so that a visual analysis of the results was possible and (e) be a
peer-reviewed journal article or a doctoral level dissertation. If a study included a triad of
participants including two TD siblings for generalization purposes, it could be included.
Also, if a participant had co-occurring disabilities, they could be included but ASD or
Asperger syndrome had to be one of the diagnoses. Studies had to use procedures to
directly train TD siblings to implement interventions. However, researchers may also
measure collateral effects in the sibling with ASD or caregivers. For example, studies that
assessed the child with ASD’s correct responses to their sibling’s initiations would be
included as long as the TD sibling was directly trained to initiate. For each included
study, the graphs had to depict all phases of the study’s data including baseline. Because
the literature in this area is relatively small, the publication date was not taken into
account when choosing studies in an attempt to compile a comprehensive review.
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Studies were excluded if (a) one of the participants in each dyad did not hold a
diagnosis of autism spectrum disorder or Asperger syndrome (b) the study directly
trained the sibling with autism on a skill and then only used their TD sibling to assess
generalization (c) the study trained parents to increase social interactions between
siblings without training the TD sibling on a skill directly or (d) the study was a master’s
level thesis.
Literature Search
An electronic search of several databases and sources in the areas of psychology,
applied behavior analysis, and education were used to compile the literature for analysis
in this review (see Table 1 for search methodology). First, the Temple University library
website was searched. The reason for this is the author was able to search articles from a
vast number of databases and journals in one search tool. The search term, “sibling
mediated” was inputted to the article search bar and refined by “peer reviewed only,”
“journal article,” “English,” “Autism,” and “Autism Spectrum Disorder.” This search
resulted in 228 articles that were screened based on the title. The articles that were
selected by title were further evaluated by a review of their abstract. This search yielded
13 that were chosen for a full review.
Next, the psychology database PSYCinfo was searched using several variations of
search terms. The term “sibling mediated” was used and refined by, “linked full text,”
and “academic journals.” Due to the COVID-19 pandemic that took place during the time
of this review, only articles that had the full text linked were included, because the author
was unable to access any libraries to obtain articles that were not available online. This
13

limiter was only used during the search through the PSYCinfo database. Three articles
obtained through other databases were excluded from this review due to the full text
being unavailable online. Once the duplicates were removed, zero studies were selected
for further review. Then, “training siblings” was searched and two articles were chosen
for a full review. PSYCinfo was also searched using the terms, “sibling interaction,” AND
“autism OR ASD OR autism spectrum disorder.” Five studies were chosen from the
results of this search. Lastly, “Sibling mediat*” was inputted and refined by “linked full
text.” Of the 52 studied yielded, zero were selected for further review based on the title
and abstracts.
The Journal of Applied Behavior Analysis was explored using the terms, “sibling
mediated,” and “sibling,” which did not identify any additional studies. Google Scholar
was the next search engine used to search applicable studies. The term, “sibling
mediated” was searched and refined by “in title,” and resulted in zero additional studies
once four duplicates were removed. The Education Resources Information Center
(ERIC) database was used to scan the educational literature. The term “sibling mediat*,”
was inputted and one study was selected from the 34 results. Finally, the researcher
ensured to include dissertations in this review as they have not been included in previous
literature analyses. The terms “sibling mediated,” and “sibling implemented,” were each
paired with “AND autism” to refine the literature included in ProQuest Dissertation &
Theses Global. Of the 64 total articles uncovered from these searches, six articles were
chosen for a full review.
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After the electronic literature search, 21 published articles were chosen from
database searches and six dissertations were selected from the review of dissertations.
The last two steps in compiling articles were checking the studies that were included in
the four previous literature reviews in the area and scanning the references of all articles
chosen for review (Banda, 2015; Ferraioli et al., 2012; Meadan et al., 2010; Shrivers &
Plavnick, 2015a). Three articles were selected from previous literature reviews and 11
articles were chosen from the reference lists of those articles. Once all 41 of these articles
were compiled, each one was read thoroughly to determine if it fit the inclusion criteria.
Thirty studies were excluded from this pool during the final analysis based on various
criteria such as not training the typically developing sibling directly or not including a
graphic representation of the data. Eleven studies were included in this literature review,
seven of which are peer-reviewed journal articles and four dissertations (see Table 2).
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Table 1. List of steps used to search resources for articles to be included for this review.
Source, search terms and filters used, number of articles yielded, and number of studies
chosen after screening the title and abstract.
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Table 2. Number of studies chosen from each source after a full review and analysis
based on inclusion criteria.
Data Analysis
Similar to Banda (2015), the 11 studies chosen were analyzed based on various
demographic, methodological, and outcome dimensions. The variables included in this
analysis were number, age, and diagnosis of participants, research designed utilized,
dependent and independent variables, methodology used to train the TD siblings, and if
the study assessed generalization or maintenance (see Table 4). Social validity was also a
variable discussed for each study and, further, whether it was a direct or indirect measure.
Additionally, the results of each study were described based on the definition by
Ferguson et al. (2019). The results of the studies were rated for efficacy on an ordinal
scale of ‘positive’, ‘mixed,’ or ‘negative.’ Ferguson et al. (2019) assigned a rating for
each of the studies they reviewed by conducting a visual analysis of graphed data, which
is why the presence of graphs was a part of this review’s inclusion criteria. Study
outcomes were deemed ‘positive’ if improvements were made by all participants across
all dependent variables. Results were described as ‘mixed’ if improvements were visible
but did not apply to all dependent variables for all participants. Lastly, a study’s results
were labeled ‘negative’ if no improvements were made for any dependent variable by any
participant (Ferguson et al., 2019). Improvement was further defined as over 50% of data
17

points from baseline to intervention not overlapping and was determined by a visual
analysis of the graphs.
The studies included in this review were also analyzed using the components
described by Horner et al. (2005) that outline rigorous single-subject research. Horner et
al. (2005) identified 21 parameters that should be included in single-subject research
designs in order to make them replicable, reliable, and valid. The author of the current
review examined the items from Horner et al. (2005) and operationalized them to a
degree in order to make each item more objective and increase the current review’s
replicability (see Appendix A for Horner et al. (2005) items and current review’s
definitions). Each study was analyzed based on the 21 criteria described in Horner et al.
(2005) and the coinciding definitions. An item was marked ‘yes’ if the study met the
exact criteria described in the definition for the item. An item was marked ‘no’ if the item
was not discussed in the study or if it did not meet the criteria outlined by the item’s
definition. A percent rigor figure was created from the results of this analysis. Percent
rigor was defined as the number of items outlined by Horner et al. (2005) marked ‘yes’
divided by the total number of items (21), multiplied by 100 to derive a percentage. This
percentage was then rounded to the nearest tenth. The percent rigor was included in Table
4 for each study as well.
Interobserver Agreement
Because this review sought to standardize the way the sibling-mediated
intervention literature was described and operationalize the rigor items created by Horner
et al. (2005), interobserver agreement data was collected. The purpose of this was to
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determine if the definitions were objective and replicable by a blind rater. An
undergraduate psychology student who works in a behavior-based autism clinic served as
the secondary rater for this study. This rater was trained by receiving verbal and written
instruction on behavior analytic terms they may encounter throughout the articles (see
Appendix C). The author and primary rater of this review went over the terms with the
second rater and answered any questions that arose. Rating began after the second rater
did not have any more questions. The secondary rater was sent the definitions for the
items from Horner et al. (2005) in Appendix A, the definitions of terms in Appendix C,
and the articles through email. They were instructed to rate the studies provided
according to those definitions. The secondary rater was unaware of the purpose of this
review.
Studies were randomly selected for the secondary rater to review. Each peerreviewed study was given a random number and was put into an online number
generator. The same was done for dissertations studies to ensure that the secondary rater
had both types of articles to review. Interobserver agreement was calculated for 45% of
studies included in this review. Point-by-point IOA was calculated by adding the number
of items where both observers marked the same answer (agreements), dividing that by the
total number of items (agreements plus disagreements), and multiplying that figure by
100 to derive a percentage.
Interobserver agreement was calculated for five studies; three peer-reviewed and
two dissertations (Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Spector &
Charlop, 2018; Allclair, 2018; Sullivan, 1999). The average percent of IOA calculated
19

was 76% (see Table 3). According to Horner et al. (2005), acceptable IOA data are those
that reach or exceed 70%. By this standard, the IOA results achieved by the secondary
rater are acceptable. Individually, an acceptable level of IOA was obtained for all but one
study (Schreibman et al., 1983). The results of the IOA measure were further assessed to
determine if there was a significant difference between the IOA of peer-reviewed and
dissertation studies. The two dissertations assessed (Allclair, 2018; Sullivan, 1999)
achieved a higher average IOA score than the three peer-reviewed studies (OppenheimLeaf, 2012; Schreibman et al., 1983; Spector & Charlop; 2018) by 4%. This could be
because dissertations are not limited by page length and are able to explain every aspect
of their study thoroughly, which may have been clearer for the second observer who was
not versed in reading single-subject or behavior analytic research.
The results of the interobserver agreement measure were analyzed by category of
the Horner et al. (2005) list in an attempt to determine replicability of the definitions in
each category (see Figure 1). The average percent of agreement was calculated for each
category of Horner et al. (2005) and compared. External validity achieved the highest
level of agreement by the two raters with 100%. This is most likely because there was
only one item in this category. Description of participants and setting also achieved a
high level of agreement with 87%. The independent variable category received the lowest
percent of agreement with 60%. A potential explanation for this is that the definitions in
that segment used many behavior analytic terms which may have been difficult for the
secondary rater to understand and apply despite training. The other categories achieved
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an agreement level of 70-80% which are acceptable as per the definition utilized in by
Horner et al. (2005).

Table 3: Interobserver agreement results.

Figure 1. Average percent of point-by-point IOA data achieved for each category of
items from the Horner et al. (2005) list.
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CHAPTER 3
RESULTS
Summary of the Literature: Siblings as Interventionists
Based on the inclusion and exclusion criteria outlined above, 11 studies were
analyzed and described in this review (Oppenheim-Leaf et al., 2012; Colletti & Harris,
1977; Celiberti & Harris, 1993; Schreibman et al., 1983; Ferraioli & Harris, 2011;
Spector & Charlop, 2018; Tsao & Odom, 2006; Allclair, 2018; Kim, 2010; Sullivan,
1999; Tsao, 2004). The results of the analysis are compiled in Table 4. Overall, the
results of the review indicated that there have been studies that utilized treatment
packages to directly train children as interventionists with their siblings with ASD. All of
the studies included typically developing participants and participants with ASD. Each
study used a single-subject research design and trained the typically developing
participant to either teach an academic task to or evoke social behaviors or language from
the participants with ASD. Every study included in the review employed a treatment
package as opposed to a single strategy to train the typically developing siblings, except
for Colletti & Harris (1977) where training methodology was not discussed. Further
explanations of the results and methodologies from the literature are described below.
Samples from the Literature
In a study conducted by Schreibman et al. (1983), the researchers taught three TD
siblings’ behavior analytic tactics to implement with their brothers/sisters with ASD in
order to increase their performance on academic tasks. Target behaviors were chosen for
each dyad by assessing skills the child with ASD did not already have in their repertoire.
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Then, the TD sibling was taught to use shaping, chaining, and discrete trial techniques.
The study employed a multiple-baseline across participants design. Researchers collected
data on the use of targeted strategies by the typically developing siblings and correct
responding by the child with ASD. All three typically developing children were able to
learn to use the skills and implement them with their siblings. The children with ASD
also significantly benefitted from their siblings’ instruction because they increased their
correct responding by 70% in some instances.
When analyzed using the outline in Appendix A inspired by Horner et al. (2005),
16 out of 21 items were marked ‘yes’ for the study conducted by Schreibman et al.
(1983). The researchers were deficient in describing the setting of the study to a
replicable degree, including a procedural fidelity measure, controlling for internal validity
threats, and discussing the efficiency of their intervention. This study was rated as having
acceptable external validity and describing the baseline condition and dependent variable
with replicable precision as per the definitions in Appendix A. Schreibman et al. (1983)
received a ‘positive’ result rating in that measurable gains were made for all participants
across all dependent variables.
Another study that achieved positive results by training a typically developing
sibling as an interventionist was conducted by Colletti & Harris (1977). The researchers
also trained TD children to use a behavior analytic strategy (reinforcement) to increase
their sibling’s performance on academic tasks. In the first experiment conducted, a TD
child was taught to provide edible reinforcement and praise to their sister with ASD. The
study utilized an ABAB withdrawal design to determine if the sibling provided the
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reinforcement correctly and if the reinforcement increased the sister’s level of
performance on a bead-stringing task. The experiment results indicated that the TD
sibling was able to acquire the skills to implement the reinforcement procedure.
Additionally, the results provide evidence to support that the sibling-provided
reinforcement was effective and significantly increased the child with ASD’s
performance (Colletti & Harris, 1977). One flaw with this study was that it did not
describe the training method utilized to teach the typically developing sibling and
therefore, it is not replicable.
Colletti & Harris (1977) conducted two experiments in their study, and each was
analyzed using the tool in Appendix A. Experiment one’s focus was a bead-stringing task
and experiment two employed the same procedure but focused on math problems.
Experiment one received a higher percent rigor than the second experiment. The percent
rigor for experiments one and two were 61.9% and 52.4% respectively. The experiments
differed in the replicable description of the baseline condition. Experiment one achieved
this while experiment two did not describe baseline with replicable precision.
Experimental control was not documented by the results in experiment two, which is
another variance. Neither of the experiments had a sufficient level of external validity,
because each experiment only used one dyad as participants. Additionally, neither study
scored high in the social validity category, because the study excluded a social validity
measure altogether. Furthermore, experiment one achieved positive results while
experiment two’s results were mixed. This is because an increase was only observed for
the participant across some, not all of, dependent measures.
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Harris also conducted a study with Celiberti in 1993 that analyzed another siblingmediated intervention. This study was different than the previous one because it did not
focus on the child with ASD’s performance on academic tasks, but rather play behaviors.
Three sibling dyads consisting of a TD child and their sibling with ASD participated in
this study. A multiple-baseline across skills replicated across participants design was
utilized to assess a treatment package designed to train the TD siblings on three sets of
behavioral skills in order to increase play behaviors in their sibling. The researchers used
a combination of verbal instruction, modeling, role-play, feedback, and reinforcement to
train the TD children to evoke play and play-related language, praise appropriate
responding, prompt nonresponding, and correct inappropriate responding when playing
with their sibling with ASD (Celiberti & Harris, 1993). The siblings were trained until
they achieved 80% correct responding over two consecutive sessions. Data were
collected on percentage of instances where the TD sibling delivered praise, attempted to
evoke a response, and delivered appropriate prompts. Data were also taken on the number
of desired responses by the children with ASD.
Additionally, this study thoroughly assessed social validity using a direct
measure. Naïve raters observed videos of the participants’ interactions throughout all
phases of the study and rated them based on different areas such as sibling frustration,
sibling confidence, child cooperation, and benefit to child (Celiberti & Harris, 1993). The
results of this study were positive in that all participants, typically developing and with
ASD, achieved an increased level of performance across all dependent variables due to
participation in this intervention (Celiberti & Harris, 1993). Typically developing siblings
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were able to acquire the target skills through training and implement them with their
siblings with ASD to a degree significantly higher than baseline. They acquired the skills
rapidly, the skills generalized to novel toys, and maintained through a 16-week follow up.
The children with ASD were positively affected in that they engaged in more desired
responses after their sibling participated in the training program (Celiberti & Harris,
1993).
Celiberti & Harris (1993) also found that the typical children interacted more
when their brother or sister if the sibling was responsive. This indicates that the TD
children’s behavior was reinforced by the behavior of their sibling, because when the TD
sibling received a response to their initiations, initiation behavior increased. Conversely,
if the sibling with ASD was noncompliant, the typically developing sibling initiated less,
showing that their behavior was punished. However, over time, they found that the child
with ASD’s noncompliant behavior decreased, which allowed for increases in their
sibling’s initiations and, in turn, increased social interactions between the children.
The results of the social validity measure indicated that the perception of post
training interactions was more positive by naïve observers than baseline. Typically
developing children were rated as more interested in their sibling, experienced more
pleasure, and were more effective. The children with ASD were rated as more
cooperative and interested in the interaction as well as benefitting from it by the raters
(Celiberti & Harris, 1993). Additionally, the researchers interviewed the siblings before
and after training. They reported feeling more comfortable interacting with their sibling
post-training and named the source of this increased comfort to be the training sessions.
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Siblings and parents reported that the skills learned during training generalized to non-toy
interactions with their siblings. Dinner time and outdoor activities were reported as
exceedingly positive as a result of the sibling participating in this training (Celiberti &
Harris, 1993). Celiberti & Harris (1993) achieved an 81% rigor figure, which is 1%
above the acceptable level. Their social validity measure positively affected their rating
as well as the fact that they were able to demonstrate experimental control and internal
validity. One deficit in this study was that they did not operationally define their
dependent variables with replicable precision according to the definition in Appendix A.
A study conducted by Oppenheim-Leaf et al. (2012) trained and assessed a
sibling-mediated intervention similar to that of Celiberti & Harris (1993) but focused on
the procedural fidelity achieved by the typically developing siblings. Three dyads
participated in this study and it took place in each dyad’s home. The typically developing
siblings were assessed and target skills were determined for each, based on areas of need
when interacting with their brothers/sisters with ASD. Two children were taught how to
provide play-related instructions and to get their siblings to share with them. The third
child was also taught to get their sibling to share with them as well as how to determine
what their brother wanted to play and to play with him. The study utilized a multiple
probe design replicated across participants to assess the TD child’s ability to implement
the interventions precisely and the behaviors of the child with ASD as a result.
Maintenance probes were conducted where the child role-played with a researcher and
generalization probes were conducted to determine if the skills acquired would generalize
to real play with the participant’s siblings with ASD.
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Oppenheim-Leaf et al. (2012) created a task-analysis for implementing the steps
of the intervention and recorded data on the procedural fidelity achieved by each of the
typically developing siblings. Intervention probes began after the children were trained
using a thorough treatment package consisting of verbal instruction, modeling, role-play,
feedback, and reinforcement. One participant required priming because the researchers
did not achieve results in an acceptable time frame. The priming procedure consisted of a
review of the skills prior to each session. The results of this study indicated that all of the
children were able to master the target skills and implement them precisely during roleplay with the researcher and with their sibling with ASD. These results maintained over
time and generalized to real play scenarios.
Additionally, probes were conducted during free-play times where the TD
children were not told to try to implement the intervention. One dyad participated in
cooperative play during these probes, which was completely absent during baseline. This
dyad also decreased the number of intervals engaged in negative interactions. Another
dyad significantly increased their time engaged in parallel play from baseline. These
results indicated that the intervention had some effect on the way the children interacted
outside of intervention sessions. Another unique quality of this study is that the
researchers also took procedural fidelity data on how the researchers trained the typically
developing children for 45% of sessions. This measure indicated that the researchers
implemented the intervention exactly the same 98.9% of time for all participants. This
information is important because it decreases the chance that the positive results of the
study were achieved due to extraneous variables because the participants received the
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same instruction. The results of this study indicate that typically developing siblings are
able to learn and implement behavior interventions with their brothers/sisters with ASD
and this positively impact the way some sibling dyads interacted in other play scenarios.
Oppenheim-Leaf et al. (2012) achieved the highest level of percent rigor reached
by any study in this review at 90.5%. The social validity measure and generalization and
maintenance probes significantly elevated the rigor of the study, which was reflected in
their percent rigor. Only two of the 21 items were marked no for this study. The
researchers failed to discuss the efficiency of their intervention as a part of the social
validity measure. They also did not describe the setting with replicable precision, which
negatively affected their percent rigor score. Despite the high level of rigor achieved by
this study, their results were labeled as ‘mixed.’ Not all participants achieved a
significant increase across all dependent variables. However, some positive achievements
were made, which is why the ‘mixed’ label is warranted.
Tsao and Odom (2006) also designed a sibling-mediated intervention to teach
typically developing children to implement a play-based social intervention with their
siblings with ASD. They assessed if the participants were able to learn how to implement
interventions, if the interventions increased social interactions between the siblings, and
if participating in the intervention had any positive collateral social effects. The target
siblings were taught to play with their siblings with ASD by using strategies such as
compromising, offering to help, getting their attention, and sharing (Tsao and Odom,
2006). Similar to other studies in the literature, these researchers prompted the children to
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help their sibling and engage with them in their homes through a multiple-baseline across
dyads design.
The results of the study indicated that all four children with ASD increased their
joint attention and spontaneous and prompted social behaviors. They also measured
stereotypic behavior and nonengagement in the participants with ASD, which achieved
extremely positive results. One child decreased the percent of intervals where they
engaged in stereotypic behavior by half. All four children also decreased their intervals of
nonengagement during the intervention condition where their sibling was trying to
engage with them. One participant decreased their intervals of nonengagement by 60%,
where two others decreased by a least 50%. Despite these positive results, this study was
ultimately labeled as having ‘mixed’ results. Not all participants were able to
significantly increase the percent of intervals engaged in social behaviors to a sufficient
degree. Also, one participant increased the intervals where no social behaviors occurred
therefore, this study could not be labeled as obtaining ‘positive’ results.
The results of the interobserver agreement measure in Tsao & Odom (2006) was
significant and adds to the rigor of the study. A naïve observer rated various video
segments of sessions throughout each condition. The secondary rater coded the sessions
using the 14 sub-categories measured in the study such as joint attention, sibling negative
social responses, and social initiation by the typically developing child. All but three subcategories achieved an acceptable level of agreement between observers (at or above
70%). Furthermore, 11 sub-categories achieved at least 91% agreement. This is
significant because it provides validation that the data are reliable and can be interpreted
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with a high level of believability. This study achieved an 85.7% rigor, which falls in the
‘acceptable’ category. It has been a theme throughout the literature overall that studies
failed to address the efficiency of the interventions and describe the setting in a replicable
manner. Tsao & Odom (2006) was no exception. Both of these items were marked no as
well as controlling for rival hypotheses. However, this study was externally valid and
described the independent and dependent variables sufficiently, which increased the
acceptability level overall. This study was limited by its small sample size and short
period over which it took place.
The above studies are all published peer-reviewed articles. Dissertation studies
have also examined the use of siblings as interventionists (Allclair, 2019; Sullivan, 1999;
Tsao, 2004; Kim, 2010). Kim (2010) used a similar treatment package to the above
studies that was designed to teach TD siblings to increase socialization in their sibling
with ASD. This study taught the TD children the “Stay-Play-Talk” program and assessed
its effects on the participants with ASD. They used a multiple-baseline across 3 dyads
design, which is common in this literature. During the intervention training phase, the
skills taught during the ‘stay’ lessons were how to get and stay close to their sibling and
gain their attention. The ‘play’ lessons taught the TD children once they are close, and
have their siblings’ attention, how to engage them in play. Lastly, they were taught to
engage in conversation while playing with their sibling with ASD. After the training
sessions, the TD children engaged in play with their siblings while being coached by their
parents and the researchers. This study was unique in that it included the parents in the
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intervention implementation. Then, the children engaged with each other without any
coaching from adults.
The dependent variables assessed by Kim (2010) were the social interaction
behaviors by the TD siblings and the children with ASD. They measured total social
behaviors, play-related social behaviors, and negative/inappropriate behaviors. All of the
TD participants decreased their inappropriate behaviors during the intervention with
coaching portion to zero, and the majority of them remained low or non-existent through
the non-coaching and maintenance portions. The children with autism increased their
level of inappropriate behaviors with the implementation of intervention, but also
significantly increased their play-related social behaviors. Kim (2010) indicated that
inappropriate behaviors are expected when children with ASD are pushed out of their
routines, but the other positive results conclude that the intervention worked in creating
increased social responding. A parent questionnaire was utilized as an indirect measure of
social validity and also indicated positive results in that the parents believed the
intervention was easy to implement, effective, and beneficial to their children.
Not only did this study include parents during intervention, but they also outlined
a training manual for parents to implement this with their children by themselves. This
increases the efficiency and potential for widespread use of this treatment package, in
turn, increasing its overall social validity. This study was limited by the homogeny of
demographic characteristics of the participants. Future research should conduct a similar
study using children of various age ranges, socioeconomic statuses, and ethnicities to
further demonstrate the external validity of this study.
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The percent rigor achieved by Kim (2010) matched that of Spector & Charlop
(2018) and Oppenheim-Leaf et al. (2012) at 90.5%. The interobserver agreement results
did not meet the level of acceptability as described by Horner et al. (2005) and, therefore,
received a ‘no’ on that item. The only other deficient area for this study was describing
the cost and time efficiency of the intervention as a means to assess the social validity.
This study achieved a perfect rating in the categories of description of participants and
setting, independent variable, baseline, experimental control/internal validity, and
external validity.
Tsao (2004) conducted a study similar to those above that taught strategies to
typically developing siblings to increase social functioning in their sibling with ASD.
They included four participant dyads and used a multiple-baseline across dyads design.
They measured different social behaviors in the dyads including getting attention,
sharing, offering assistance, and asking to share. The study achieved positive results
across all measured areas for one dyad. The other three achieved moderately positive
results in support of the sibling-mediated intervention. Because of this, the results of this
study were labeled as ‘mixed’ as per the definition by Ferguson et al. (2019). This study
was significant because it assessed setting generalization of the intervention. The other
studies in the literature primarily conducted the interventions in the home of the
participant, which is ideal because it is the natural environment, however they do not
assess if the intervention translates outside of the home. Each dyad participated in
sessions outside the home such as church playrooms, a school playground, and a
neighbor’s backyard. These results were not as positive as those achieved in the home.
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One dyad’s TD sibling tried to engage with their brother with autism at an increased rate
than baseline but less than in the home. In another dyad, the sibling interacted at the same
level as in the home, but the child with autism did not respond in the same manner as
intervention and was overall uninterested. The third dyad played outside at a neighbor’s
house but engaged with the neighbor children more than each other. The last dyad did
generalize their skills to their church’s playroom and engaged in the same level of
interaction as during intervention. This measure was important because it shows a
direction for future research. Sibling-mediated intervention studies in the future should
plan for and assess setting generalization.
Sixteen out of 21 items were marked ‘yes’ for this dissertation, which equates to a
76.2% rigor. Only the categories of external validity, baseline, and independent variables
achieved perfect ratings. This study lacked in the area of experimental control/internal
validity because the researcher did not control for threats to internal validity or achieve
results that demonstrated experimental control. They also were unable to achieve an
acceptable level of IOA data or describe the setting with replicable precision.
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Table 4. Specifications of each article.

Description of the Literature
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Table 4 continued.

Analysis of Outcomes
Participants
A total of 75 participants were involved in the 11 studies in this review. The
average number of participants included in each study was seven. The lowest number of
participants was five and the most was 12 (Colletti & Harris, 1977; Sullivan, 1999). Of
the typically developing participants, 18 were reported as females and 19 were reported
as males (see Figure 2). There were 31 participants with ASD reported as males involved
in the studies and seven reported as females with ASD. According to the Centers for
Disease Control and Prevention, males are four times more likely to have autism
spectrum disorder than females (2018). The ratio of males to females with ASD included
in the studies is also four to one and therefore, is representative of the greater population.
The average age of TD participants was seven years old, and the average age of their
brothers/sisters with ASD was five years old. The youngest typically developing
participant was age four and the oldest was 13, while the youngest child with ASD who
participated was three and the oldest only nine.
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Figure 2. Participant demographics by sex and diagnosis.
Research Designs
There is a limited variety of research designs used throughout the siblingmediated intervention literature (see Figure 3). A majority of the studies reviewed, 67%,
used a multiple-baseline design (Allclair, 2018; Celiberti & Harris, 1993; Kim, 2010;
Schreibman et al., 1983; Spector & Charlop, 2018; Sullivan, 1999; Tsao, 2004; Tsao &
Odom, 2006). All of the dissertations and two peer-reviewed studies utilized a concurrent
multiple-baseline across dyads design (Allclair, 2018; Kim, 2010; Schreibman et al.,
1983; Sullivan, 1999; Tsao, 2004; Tsao & Odom, 2006). Spector & Charlop (2018) also
used a multiple-baseline across participants design, but data were not collected
concurrently. Two studies utilized a design that was implemented across skills and
replicated across participants (Celiberti & Harris, 1993; Oppenheim-Leaf et al., 2012).
Celiberti & Harris (1993) implemented a multiple-baseline and Oppenheim-Leaf et al.
(2012) employed a multiple-probe design across skills replicated across dyads. Ferraioli
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& Harris (2011) also used a multiple-probe design but it was only replicated across
dyads. Colletti & Harris (1977) conducted two separate experiments in their study and
both used a withdrawal design.

Figure 3. Division of literature by research design
Dependent Variables
Every study in this review assessed multiple dependent variables. The variables of
each study were analyzed and grouped into six broad categories (see Figure 4). Four
studies assessed the level that the TD child implemented the trained intervention strategy
(Allclair, 2018; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Spector &
Charlop, 2018). Commonly throughout the studies, specific target behaviors that were
related to the goal of the training package were assessed in the TD sibling. Eight
experiments measured the number of times or intervals that typically developing siblings
engaged in specific target behaviors that were taught during training (Celiberti & Harris,
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1993; Colletti & Harris, 1977; Ferraioli & Harris, 2011; Tsao & Odom, 2006; Kim, 2010;
Sullivan, 1999; Tsao, 2004). Some examples of target behaviors measured in these
studies are percent of intervals where TD sibling delivered praise (Celiberti & Harris,
1993), percent of intervals where TD sibling engaged in social initiations (Tsao & Odom,
2006), and number of unique training strategies performed by TD sibling (Sullivan,
1999).
Dependent variables were also included that quantified the behavior of the sibling
with ASD. Eleven of the 12 experiments analyzed in this review included this category of
dependent variable (Celiberti & Harris, 1993; Colletti & Harris, 1977; Ferraioli & Harris,
2011; Kim, 2010; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Spector &
Charlop; 2018; Sullivan, 1999; Tsao, 2004; Tsao & Odom, 2006). Examples of
dependent variables that were measured in participants with ASD are social behaviors
exhibited (Oppenheim-Leaf et al., 2012), percent of independent responses (Ferraioli &
Harris, 2011), number of beads strung (Colletti & Harris, 1977), number of correct math
problems completed (Colletti & Harris, 1977), and average number of verbal responses
(Spector & Charlop, 2018).
Additionally, several studies measured the behavior of the dyad as a whole
(Ferraioli & Harris, 2011; Oppenheim-Leaf et al., 2012; Spector & Charlop, 2018;
Sullivan, 1999; Tsao, 2004; Tsao & Odom; 2006). For example, experiments assessed
joint attention behaviors (Ferraioli & Harris, 2011; Spector & Charlop, 2018; Tsao &
Odom, 2006), quality of social interactions between siblings (Allclair, 2018), reciprocal
social behaviors (Ferraioli & Harris, 2011), and intervals of cooperative, independent and
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parallel play (Oppenheim-Leaf et al., 2012). Two studies used scores on standardized
assessments to draw conclusions on the effectiveness of the independent variable
(Allclair, 2018; Ferraioli & Harris, 2011). The Early Social Communication Scales
(ESCS; Mundey et al., 2003) was used to measure the effects of the sibling-mediated
intervention on the communication of the sibling with ASD in Ferraioli & Harris (2011).
Allclair (2018) utilized the Child Session Rating Scale (Duncan et al., 2003) to assess
changes in the TD siblings’ perspective on the sessions with their brothers/sisters
throughout the course of their experiment. Lastly, Tsao (2004) measured adult behaviors
in their study. They assessed the number of prompts parents gave to their children during
play sessions. These six categories of dependent variables allow readers of the literature
to analyze the effects of sibling-mediated interventions on many facets of typically
developing and child with ASD behavior.

Figure 4. Description of categories of dependent variables included in the literature.
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Independent Variables
Most of the studies examined in this literature review had a similar independent
variable. A part of the inclusion criteria was that the study directly trained TD siblings to
implement interventions. Therefore, the primary independent variable in 10 out of 11
studies was a training package for TD siblings (see Figure 5 for an overview of
components included in the training packages). The studies varied on what the treatment
package trained the sibling to do. For example, Spector and Charlop (2018) used a
training package to each TD siblings to use the National Language Paradigm. Treatment
packages used by Shreibman et al. (1983) and Allclair (2018) taught typically developing
children to implement behavior modification strategies. Ferraioli & Harris (2011), Kim
(2010), Sullivan (1999), and Tsao (2004) used training procedures to instruct participants
to initiate interactions and increase social behaviors in their sibling with ASD. Celiberti
& Harris (1993), Oppenheim-Leaf et al. (2012), and Tsao & Odom (2006) used a
treatment package to train siblings to increase play behaviors in their sibling with ASD.
The only exception to this was Colletti & Harris (1977) because this study’s independent
variable was sibling-provided reinforcement in the form of edibles and praise. Their
treatment package was not discussed but they directly trained the TD siblings on how and
when to deliver reinforcement to their siblings, which is why it was included in this
review.
Training Methodology
This review included an analysis of the components of the training packages used
to teach the typically developing siblings throughout the literature. Figure 5 depicts
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various training components included in the literature and the number of studies that used
each component. The most common components used by studies were verbal instruction
and role-play (Allclair, 2018; Celiberti & Harris, 1993; Ferraioli & Harris, 2011; Kim,
2010; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Spector & Charlop, 2018;
Sullivan, 1999; Tsao & Odom, 2006). Modeling and feedback were used frequently and
included in eight studies (Allclair, 2018; Celiberti & Harris, 1993; Ferraioli & Harris,
2011; Kim, 2010; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Sullivan, 1999;
Tsao & Odom, 2006). Many studies included all four of these aspects (Celiberti & Harris,
1993; Ferraioli & Harris, 2011; Kim, 2010; Oppenheim-Leaf et al., 2012; Sullivan, 1999;
Tsao, 2004). Reinforcement for correct responding or participation in the study was
provided to participants in five studies (Allclair, 2018; Celiberti & Harris, 1993; Ferraioli
& Harris, 2011; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983). Video modeling
and the use of cue cards were each included in two studies (Kim, 2010; Schreibman et al.,
1983; Spector & Charlop, 2018; Tsao, 2004). Lastly, one study had to add priming to
their training package for one of their participants due to lack of skill acquisition in that
participant (Oppenheim-Leaf et al., 2012). Colletti & Harris (1977) did not discuss the
method used to train any of their participants in either of the two experiments they
conducted.
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Figure 5. Training components used to teach the typically developing participants.
Procedural Fidelity
A study was listed as including a procedural fidelity measure if it collected data
on how the researcher or trainer taught the TD child the targeted skills. A study was not
included as measuring procedural fidelity if they only collected data on how the child
implemented the skills. This type of measure was considered a dependent variable for
the purposes of this review. Five of the 11 studies included a measure of procedural
fidelity in their study (Kim, 2010; Oppenheim-Leaf et al., 2012; Spector & Charlop,
2018; Tsao, 2004; Tsao & Odom, 2006; see Figure 6). Four studies included a measure of
how the TD siblings implemented the intervention, but for the these were not counted as
procedural fidelity measures (Allclair, 2018; Oppenheim-Leaf et al., 2012; Schreibman et
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al., 1983; Spector & Charlop, 2018). Two studies, Spector & Charlop (2018) and
Oppenheim-Leaf et al. (2012) included, both, a measure of researcher procedural fidelity
and a measure of TD child procedural fidelity. The majority of the procedural fidelity
measures were percent of steps correct on a checklist describing the steps of the
intervention. Figure 7 depicts the percent of studies that included each research
component, and it is separated into dissertations and peer-reviewed studies. Two out of
four dissertations (50%) assessed procedural fidelity while only three of seven (43%)
peer-reviewed studies included a measure of fidelity.

Figure 6. Number of studies that included each research component.
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Social Validity
In the sibling-mediated intervention literature, nine of 11 studies included
measures of social validity (Allclair, 2018; Celiberti & Harris, 1993; Ferraioli & Harris,
2011; Kim, 2010; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Sullivan, 1999;
Tsao & Odom, 2006; Tsao, 2004; see Figure 6). Of these studies, five included indirect
measures of social validity such as parent or participant questionnaires (Allclair, 2018;
Ferraioli & Harris, 2011; Oppenheim-Leaf et al., 2012; Schreibman et al., 1983; Sullivan,
1999). Three studies in the literature used direct measures of social validity, which were
naive observers rating sessions based on specific, applicable criteria (Celiberti & Harris,
1993; Tsao, 2004; Tsao & Odom, 2006). The study conducted by Kim (2010), included
both direct and indirect measures of social validity.
The results included in Figure 6 were further analyzed in order to determine the
percent of peer-reviewed and dissertation articles that included each research component
(see Figure 7). It was uncovered that more dissertations included social validity measures
overall than peer-reviewed studies. All of the dissertations included in this review
included a measure of social validity (100%; 4/4) while only 45% (5/11) of peerreviewed studies discussed the inclusion of social validity. Furthermore, 60% of these
peer-reviewed studies included only indirect measures (Ferraioli & Harris, 2011;
Oppenheim-Leaf et al., 2012; Schreibman et al., 1983). Half of the dissertations included
in this review utilized only an indirect measure of social validity (Allclair, 2018;
Sullivan, 1999). The only study in the compiled literature at hand that included both a
direct and indirect measure of social validity was a dissertation (Kim, 2010).
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Figure 7. Percent of studies including each research category separated by
dissertations and peer-reviewed articles.
Generalization and Maintenance
Of the studies assessed in this review, seven included measures of generalization
to some degree (Celiberti & Harris, 1993; Oppenheim-Leaf et al., 2012; Schreibman et
al., 1983; Spector & Charlop, 2018; Sullivan, 1999; Tsao, 2004; Tsao & Odom, 2006; see
Figure 6). An example of generalization that is common in the sibling-mediated
intervention literature is a generalization probe across people. Oppenheim-Leaf et al.
(2012) taught TD siblings skills to engage with their brothers/sisters with ASD. These
skills were initially taught and measured by role-play with the researchers. They assessed
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generalization by measuring if the children were able to utilize the same skills taught in
role-play with an adult with their siblings with ASD. Other studies assessed
generalization by using different play materials (Allclair, 2018; Celiberti & Harris, 1993),
or different environments (Schreibman et al., 1983; Spector & Charlop, 2018; Tsao,
2004) to assess the outcomes across different variables. As indicated in Figure 7, 50%
(2/4) of dissertations and 45% (5/11) of peer-reviewed studies included a measure of
generalization.
Inclusion of maintenance was also included as a means to analyze and describe
the studies in this review. More of the reviewed studies assessed maintenance than
generalization (see Figure 6). Eight of the 11 studies included in this review assessed
some form of maintenance measure (Celiberti & Harris, 1993; Colletti & Harris, 1977;
Ferraioli & Harris, 2011; Kim, 2010; Oppenheim-Leaf et al., 2012; Schreibman et al.,
1983; Tsao, 2004; Tsao & Odom, 2006). Some studies assessed maintenance at
incremental periods post-intervention (Celiberti & Harris, 1993; Oppenheim-Leaf et al.,
2012;) and some assessed it only once following the conclusion of the initial study
(Colletti & Harris, 1977; Kim, 2010; Spector & Charlop, 2018). Fifty percent (2/4) of
dissertations and 54% (6/11) of peer-reviewed studies in this review included some form
of maintenance component (see Figure 7).
Outcomes
The current review used the definition created by Ferguson et al. (2019) to
standardize the description of the studies’ outcomes. As previously stated, study
outcomes were described ‘positive’ if improvements were made by all participants across
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all dependent variables. Results were labeled ‘mixed’ if improvements were visible but
not across all dependent variables and all participants. Lastly, a study’s results were
labeled ‘negative’ if no improvements were made for any dependent variable by any
participant (Ferguson et al., 2019). Figure 8 is a graphical representation of the results of
the studies included in this review. Because Colletti & Harris (1977) included two
experiments in their study, this figure analyzed 12 experiments rather than 11 studies to
account for the event that their studies did not achieve the same result label. Five of 12
(42%) experiments in this analysis were labeled ‘positive’ (both experiments in Colletti
& Harris, 1977; Celiberti & Harris, 1993; Kim, 2010; Schreibman et al., 1983). Only one
of these studies was a dissertation (Kim, 2010). Seven studies (58%) met the criteria for
mixed results, which indicates that at least some positive outcomes were achieved
(Allclair, 2018; Ferraioli & Harris, 2011; Oppenheim-Leaf et al., 2012; Spector &
Charlop, 2018; Sullivan, 1999; Tsao, 2004; Tsao & Odom, 2006). No studies included in
this review achieved a negative result rating, which indicates that all studies in the
sibling-mediated intervention literature made some form of therapeutic gains.
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Figure 8. Percent of outcomes that achieved each description as per the definition by
Ferguson et al. (2019).
Percent Rigor
The most unique result of this study was the novel percent rigor figure for each
included article. Based on the parameters outlined by Horner et al. (2005) and the
definitions of those parameters created by the author of this review, each study was
analyzed to determine how rigorous it was in including the components of ideal singlesubject research. Figure 9 outlines the percent rigor achieved by each experiment in the
literature. The average percent rigor for the literature was 77% with a minimum of 52%
achieved by experiment two in Colletti & Harris (1977) and several studies achieving the
highest value of all the reviewed studies at 91% (Kim, 2010; Oppenheim-Leaf et al.,
2012; Spector & Charlop, 2018; Sullivan, 1999). The average percent rigor achieved by
peer-reviewed studies was 76% and the average value achieved by dissertations was
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80%. Throughout the field of behavior analysis, 80% is widely used as mastery criteria.
This review used 80% as a level of sufficient acceptability. When applied to the studies at
hand, four or 50% of peer-reviewed studies, Celiberti & Harris (1993), Oppenheim et al.
(2012), Spector & Charlop (2018), and Tsao & Odom (2006) achieved a level at or above
80% to be considered having acceptable rigor. Two out of four (50%) dissertations
included, Kim (2010) and Sullivan (1999), achieved an acceptable level of experimental
rigor in their study. Overall, 50% of total experiments in the literature would be
considered acceptable single-subject research as per the guidelines described above.
Furthermore, each study’s score on the tool inspired by Horner et al. (2005) was
analyzed by category (see Appendix B). Horner et al. (2005) identified seven broad
categories that should be included in single-subject research studies. The categories
outlined are 1) Description of Participants and Setting; 2) Dependent Variable; 3)
Independent Variable; 4) Baseline; 5) Experimental Control/Internal Validity; 6) External
Validity; and 7) Social Validity. Within each category, there are between one and five
items that describe what aspects of the category should be directly included in the study.
The average percent of items per category marked as included in each study was
calculated (see Figure 10). The category that was included the least in the literature was
social validity at only 56% of items marked ‘yes’ across all studies. This is because only
one study included any mention of the cost or practicality of implementing the
intervention, and that study reported that it was not cost or time efficient to implement
according to its participants. Therefore, this item was marked ‘no’ for all studies. The
highest rated category was the dependent variable. There were five subcategory items
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outlined, and each study provided a thorough explanation of their dependent variable to
where all but one study received at least a 4/5 rating for this category. Baseline,
experimental control/internal validity, and external validity all received above 80% for all
studies indicating that those categories were acceptable across the literature. The
description of participants and setting and independent variable categories averaged at
75% and 72% respectively. The reason for these results is that most studies did not
describe where they recruited their participants from or their recruitment process, which
was an item under the description of participants and setting category. Also, a large
portion of studies did not describe the process for training their participants to a
replicable degree, which is why the independent variable category is lacking.
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Figure 9. Each study’s percent rigor figure after analysis using tool in Appendix B based
on Horner et al. (2005). A study achieved an ‘acceptable’ level of percent rigor if it was
at or above 80%.

62

Figure 10. Average percent of items marked ‘yes’ on Appendix B for each study.
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CHAPTER 4
DISCUSSION
The purpose of this review was to synthesize and describe the literature that
directly trained TD siblings as interventionists for their siblings with ASD. Previous
systematic reviews examined the various aspects of interventions in which siblings have
been included throughout the literature. However, to the knowledge of the author, none to
date have specifically analyzed exclusively sibling-mediated interventions. Furthermore,
this review sought to quantify and describe the level of rigor among the single-subject
studies included, and operationally describe their results so that conclusions about the
effectiveness of sibling-mediated interventions could be made. This was achieved by
operationalizing the items of the list compiled by Horner et al. (2005) to outline the
components included in rigorous single-subject research, and by utilizing the definition
created by Ferguson et al. (2019) to describe the outcomes of each study. Additional aims
of this review were to compare the rigor of peer-reviewed versus dissertation studies and
assess the various training components utilized to teach typically developing children to
work with their siblings with ASD.
Research Question One
The first research question that was answered by this review was how rigorous are
the studies in the sibling-mediated intervention literature as determined by the criteria set
by Horner et al. (2005), and what items were included in each study? Systematic reviews
examine the rigor of studies in order to determine if the study was conducted in a manner
to allow for confidence in the results (Ledford & Gast, 2018). By creating a percent rigor
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figure, this review assessed the level of rigor of the studies in a quantitative manner as
opposed to other systematic reviews who only utilized qualitative descriptors of rigor.
Banda (2015), Chang & Locke (2016), and Meadan et al. (2010) utilized the checklists
created by Horner et al. (2005), Reichow et al. (2008), and Hodapp et al. (2005)
respectively to determine if the studies in their reviews achieved acceptable levels of
rigor and strength. However, they did not describe how they utilized the checklists, and
only came up with qualitative ratings of the studies. The application of a checklist created
from the Horner et al. (2005) quality indicators by the author of the current review was
unique and meaningful in several facets. First, by creating the percent rigor figure, the
level of rigor was able to be directly compared between individual and categories of
studies (e.g., dissertations to peer-reviewed articles). Also, it could be displayed
graphically. Graphical depictions of this data allow for readers of the literature to
interpret the results of the rigor measure in a more objective way than if only qualitative
descriptions were presented. This is important for future researchers and practitioners.
When, researching the literature to create a new study or determining if an intervention
would be applicable to a client it is important to know if the studies were conducted
rigorously so that the results can be interpreted with an appropriately level of caution.
Also, the current review created operational definitions of the items in the Horner
et al. (2005) article, which is important. Appendix A outlines the definitions used to
assess the literature and Appendix B lists how each study was scored item-by-item on the
checklist. This is valuable because the criteria used to analyze the literature is explicitly
stated for future researchers who may attempt to replicate these results. Additionally,
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Appendix B provides a unique tool in and of itself for future researchers to apply to other
single-subject studies to assess and quantify their level of rigor.
The results derived from the application of the Horner et al. (2005) quality
indicators in this review have several implications. First, only half of the studies assessed
reached an “acceptable” level of rigor (80% or above) as determined by their score on the
tool in Appendix B. As described above, the categories outlined in Horner et al. (2005)
were analyzed for each study to determine the average percent of items marked ‘yes’
across the studies. The item describing ‘a replicable description of the dependent
variable’ was recorded as the highest percentage of included items across all studies. It is
important to note that the dependent variable category had more items than any other
category therefore, each item that was marked ‘no’ had a lesser effect on the percent as a
whole. A potential reason for this outcome is that the description and measurement of the
dependent variable is directly linked to the interpretation of the results of a study. In order
to accurately interpret and draw conclusions from results, the dependent variable must
have an operational definition, be quantifiable, described with replicable precision,
measured repeatedly over time, and include some form of interobserver agreement. These
five areas are the items included in the dependent variable category of the standardization
tool. Strong, conclusive results are important to researchers because it increases the
likelihood of their study being published. The rigor of the dependent variable is an
important part in achieving this overall.
The social validity category achieved the least number of items marked ‘yes’
throughout the literature as a whole. The reason for this is not because studies did not
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include social validity. In fact, all but two studies included a social validity measure and
nearly half of them were direct measures, which is the most desirable. This category also
included the second highest number of items (4), one less than the dependent variable
category. The fact that the literature was significantly deficient in this category is
profound because each item carries less weight than in a category with fewer items. This
indicates a true lack of rigorous social validation measures. For example, the baseline
category only included two items. Therefore, if a study excluded only one aspect of the
category their score would be 50%, where if one item was excluded in the social validity
category the score would remain higher at 75%. In order for the average percent of items
marked ‘yes’ in the social validity category to only reach 56% (baseline averages 88%),
multiple items had to be consistently excluded from this category across studies. One
reason for this is that only one study discussed the cost or time efficiency of their
intervention, and they indicated that it was inefficient overall. Therefore, this item for
every study was marked ‘no.’ Then, one other various item was consistently excluded
across studies, leading to a lower percentage for the social validity category. In order for
studies to achieve an acceptable percent rigor figure, especially in this category, they
should review the categories and items outlined by Horner et al. (2005) and ensure that
their studies mirror them.
Research Question Two
This review also sought to determine how rigorous dissertation studies were
compared to peer-reviewed studies. Interestingly, the average percent rigor for peerreviewed articles was 4% less than the average percent rigor for dissertation studies. A
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potential explanation for this is published, peer-reviewed articles have to be more
succinct than dissertation papers, which averaged 160 pages in length. Therefore,
published authors may not go into detail about their processes and components with
replicable precision. This could then lead to a decreased percent rigor figure.
Additionally, publication bias is a prevalent phenomenon that exists in peer-reviewed
studies. Publication bias is the tendency for journals and databases to only publish studies
with positive results. The focus of peer-reviewed studies is to present findings of studies.
On the other hand, the purpose of a dissertation is to assess the research skills developed
by a student throughout their time at the university. Therefore, the focus is on the entire
research process, which promotes the inclusion and description of all aspects of the
procedure. In short, peer-reviewed studies may inconsistently include different
components required for rigorous research because they are primarily concerned with
presenting the results while dissertations are lengthier and encouraged to include and
describe more components. The tool in Appendix B based on Horner et al. (2005) used in
this review should be applied to literature, both peer-reviewed articles and dissertations,
in other areas to determine if dissertations are more rigorous across the board. Also,
authors of future systematic reviews should consider including dissertations in their
reviews. Because dissertations achieved a higher level of rigor than peer-reviewed
studies, including them in future reviews may increase the confidence in which the results
of the synthesized studies can be interpreted.
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Research Question Three
Another question assessed by this review related to describing the outcomes of
each study as they align with the definition created by Ferguson et al. (2019). Previous
literature reviews in the area did not standardize the way the results were interpreted and
described. Each review described ‘increases’ and ‘improvements’ in the studies they
analyzed. However, there was not an objective criterion for what constituted these
descriptions. Additionally, results could not be compared across studies because they
were not described in a systematic way. The current review used the definition created by
Ferguson et al. (2019) in order to objectively describe and compare the results of all the
studies included. An important finding from this was that no study achieved ‘negative’
results. This indicates that all of the sibling-mediated interventions were successful to
some degree.
The criteria for achieving a ‘positive’ outcome descriptor was conservative in
that all participants had to achieve increases across all dependent variables. Even with
this criterion, 42% of studies still achieved the positive description of results. Lastly, the
remaining 58% of studies’ results were described as ‘mixed.’ This designates that at least
one dependent variable achieved positive results across all participants. Describing
results as the previous literature reviews have allowed for the exclusion of negative
results. The previous results did not have a set criterion for what they reported about the
results of the study or for how many dependent variables they described. This leaves
room for researchers to not report negative findings throughout the literature. The criteria
used to determine the results’ label in this review examined them as a whole and
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therefore, the opportunity for the exclusion of negative results was not possible. This is
important information for the literature, because further analyses can be conducted from
these results.
Research Question Four
Finally, this review set out to determine what methodological components were
involved in the training of typically developing children throughout the sibling-mediated
intervention literature. Overall, the most common components of the training packages
used to train siblings as interventionists were verbal instruction, role-play, modeling, and
feedback. Some other training components that were included were cue cards,
reinforcement, and video modeling. Treatment components were not assessed by
previous literature reviews. This information can be valuable to future researchers
because it may provide insight into the most effective strategies to train TD siblings.
A significant finding of the analysis of training components used in the treatment
packages is that 55% of studies utilized the four components that make up the Behavioral
Skills Training (BST) treatment package (Celiberti & Harris, 1993; Ferraioli & Harris,
2011; Kim, 2010; Oppenheim-Leaf et al., 2012; Sarokoff & Sturmey, 2004; Sullivan,
1999; Tsao, 2004). Behavioral skills training is a training methodology that has been
empirically validated countless times for its effectiveness (Nigro-Bruzzi & Sturmey,
2010). Behavioral skills training has been effective for training staff and parents to
conduct functional analyses (Iwata et al., 2000), mand training (Nigro-Bruzzi & Sturmey,
2010), preference assessments (Lavie & Sturmey, 2002), discrete-trial teaching (Sarokoff
and Sturmey, 2004), implementing the picture exchange communication system (PECS),
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and to teach procedures to increase food acceptance in children with food selectivity
(Seiverling et al., 2012). Because of its empirical support in a variety of areas, and its
indirect use in the literature compiled in this review, future researchers should directly
implement and assess the effects of using the BST treatment package to train siblings to
implement interventions.
Also, every study who discussed their training procedure included a multicomponent treatment package instead of employing only one strategy to train siblings.
This leaves the door open for component analyses to be conducted by future researchers.
A component analysis is a systematic assessment of multiple elements of a treatment
package. The various portions are compared to each other to determine the active
components in the package that are responsible for the behavior change (Cooper et al.,
2007). By conducting a component analysis, the field will be closer to determining an
empirically validated, most effective treatment strategy to train children as
interventionists for their brothers/sisters with autism.
Other Notable Conclusions
Experimental Designs
The majority of the studies in the literature compiled utilized a multiple-baseline
design to some degree. This research design allows for a study to show experimental
control by replicating its findings across participants, settings, or behaviors, which is why
it was determined as the best choice for these studies (Cooper, Heron & Heward, 2007).
All of the researchers who implemented a multiple-baseline design cited their rationale
for using it as their study’s independent variable was one that could not be reversed to
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demonstrate experimental control. These studies trained siblings to implement an
intervention and therefore, those skills could not be unlearned or reversed. An advantage
to using this type of design is that it inherently assesses the generalizability of the
intervention because it is replicated across participants, while a disadvantage is that this
design is often time consuming and labor intensive (Cooper et al., 2007). Spector &
Charlop (2018) used a multiple-baseline across participants design, but it was
nonconcurrent, which is a weaker demonstration of experimental control than the
concurrent designs because the data is taken at delayed intervals between participants.
The designs utilized in Celiberti & Harris (1993) and Oppenheim-Leaf et al. (2012),
multiple-baseline and multiple-probe across skills replicated across participants, were
stronger than the other designs in the literature because it measures the effects of the
intervention systematically on multiple behaviors within the same organism and
replicates it across multiple organisms. This design can provide a stronger level of
functional control. Another study conducted a multiple probe design, which is a variation
of a multiple-baseline design, and best used when the dependent variable is a chain or
sequence of behaviors (Cooper et al., 2007; Ferraioli & Harris, 2011). A multiple probe
design can allow researchers to quantify the level of the variable at the start of each
attempt at the sequence. These studies trained siblings to implement a multi-step
intervention, which is why this was reported as the best choice by those researchers.
Colletti & Harris (1977) used a reversal design in their experiments, which may
not have been the best choice to demonstrate a functional relationship in their study. A
reversal design demonstrates experimental control by assessing baseline levels in the first
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phase, implementing the independent variable in the treatment phase, and repeating this
process again to indicate that the change in the dependent variable is more positive with
the intervention in place than when it is withdrawn (Cooper et al., 2007). The
experiments in this study trained TD children to reinforce the responses of siblings with
ASD while they completed various academic tasks. The primary independent variable
was the occurrence of reinforcement delivered by the TD child to their brother/sister.
Theoretically, the intervention could be withdrawn because the TD children were told not
to provide reinforcement to their siblings. However, at some point the children with
autism were reinforced for the academic tasks. The second experiment was not able to
demonstrate experimental control, and one potential reason could be that the initial
reinforcement provided in the first intervention phase was enough to sustain the sibling
with ASD’s performance when the reinforcement schedule was thinned during the
reversal phase. Therefore, a reversal may not have been the best design to show the
effects of this type of intervention and potentially why it was used so infrequently
throughout the literature.
Dependent Variables
It is surprising that only four studies assessed the level of correct implementation
of the intervention by the TD siblings because the main independent variable of most
experiments included in the 11 studies was a training package for TD siblings. This
indicates that only these four studies took procedural fidelity data on the sibling’s
implementation of the training package, which is a limitation to this category of literature
overall. It was important however, that many studies included measures of behaviors in
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the child with ASD. Including these measures assists in evaluating the social validity of
each study. This is because an intervention that is effective at training a TD sibling but
does not affect change on the brother/sister with ASD may not be socially valid. The
purpose of sibling-mediated interventions is to use the TD sibling to enhance target
behaviors in their sibling with ASD. Therefore, measuring the effects on the behavior of
siblings with ASD will assist in determining if the intervention is effective and
worthwhile to pursue.
Procedural Fidelity
Procedural fidelity is one aspect of single-subject research that is very important
because it indicates if the intervention was implemented properly and the same across
participants. It is important to take into account when interpreting study results because it
is more likely that change in dependent variables can be linked to the independent
variable if the intervention was implemented uniformly across participants. Confounding
variables are less likely to be present in a study with high procedural fidelity and
therefore, may increase the internal reliability of the study. The results of this analysis
conclude that more dissertations included measures of procedural fidelity than peerreviewed studies. The data obtained from this measure indicated that procedural fidelity
data are lacking overall in the sibling-mediated intervention literature.
Social Validity
Social validity is an important measure to include when designing studies in the
field of applied behavior analysis. One of the seven dimensions that drives the field is the
‘applied’ dimension (Cooper et al., 2007). This dimension ensures that behaviors selected
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for change are meaningful to the participants and other stakeholders such as parents and
teachers. Social validity measures are one way to assess the applicability of an
intervention. Throughout the sibling-mediated intervention literature, the primary type of
social validity included were indirect measures such as questionnaires. These are
meaningful, but subjective. Therefore, their results should be interpreted with a hint of
caution. Three studies in the literature used direct measures of social validity, which were
naive observers rating sessions based on specific, applicable criteria (Celiberti & Harris,
1993; Tsao & Odom, 2006; Tsao, 2004). This is still a subjective measure of validity,
because often the raters are using Likert scales to quantify the levels of fun, happiness,
and success of the sessions. However, because it is coming from a third party using
specified criteria, it is more objective and therefore, a more desirable measure. Better yet,
Kim (2010) included both direct and indirect measures of social validity. This is the most
advisable option because the researcher can gain valuable information from the opinions
of those involved in the study through the indirect measure and get the unbiased opinion
of a person blind to the goals of the study in the direct measure.
Generalization and Maintenance
Generalization and maintenance are key aspects of research in applied behavior
analysis. Studies should include measures of generalization, because generality is another
dimension of behavior analysis. Generalization describes the level of performance with
people, settings, and/or materials that are different than the ones directly utilized during
an intervention (Cooper et al., 2007). Generalization measures are important to assess the
external validity of a study. External validity is the extent to which a study’s conclusions
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can be applied outside the specific context of that study (Cooper et al., 2007). Otherwise
described as the level to which a study’s findings can be applied to other populations,
settings, and stimuli. Because of the low number of studies that included generalization
measures in the sibling-mediated intervention literature assessed in this review, more
researchers should plan for and assess the generalization of their results. This will allow
more conclusions to be drawn about the generalizability of the effects of siblingmediation for children with autism.
Maintenance is a measure of the level of a dependent variable overtime when the
intervention is removed (Cooper et al., 2007). As mentioned previously, some studies
assessed maintenance on multiple occasions over time while some just measured it once.
The former is more acceptable however, any measure of maintenance is important. One
of the goals of applied behavior analysis is to fade interventions and programs out to
where the positive results remain and are maintained by only natural reinforcers in the
environment. If a study uncovers that its results do not maintain over time without the
intervention in place, that goal cannot be achieved. Measuring maintenance is
advantageous so that plans for maintenance can be developed where necessary.
Limitations
This review had several limitations that should be rectified by future research.
First, this review relied on only articles that were accessible online. The COVID-19
pandemic occurred during the synthesis of this review, which closed universities and
libraries. Therefore, there may be print articles or dissertations that were not obtainable
by the author due to these restrictions. Future reviews should ensure to include studies
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published in all mediums. Additionally, similar to Banda (2015), the current review
excluded group design studies. Because of this, three studies that were identified from the
electronic literature search were excluded. Although the tool created from the quality
indicators described by Horner et al. (2005) was only applicable to single-subject designs,
a similar tool for group designs could have been utilized or created for group designs.
Excluding group designs leaves questions unanswered about the external validity
of the interventions utilized throughout the literature. Though single-subject designs are
used more commonly by the field of behavior analysis, group designs are used commonly
in the field of psychology and have many advantages. An analysis of group design
studies that taught siblings to facilitate interventions with their brothers/sisters with
autism would determine if this type of intervention is externally valid and applicable to
the population as a whole and should be conducted by future researchers.
Though the exclusion of participants with diagnoses other than autism spectrum
disorder was purposeful, it significantly decreased the pool of articles compiled for this
review. Important information was potentially lost by the exclusion of these articles.
They were not included in this review as a means to interpret the results more accurately
by eliminating the possibility of positive outcomes being from an extraneous factor such
as different diagnoses. As mentioned above, reviews should be conducted that
systematically compare studies across diagnoses in order to determine their effectiveness
for use with various populations. Additionally, the results of the outcomes description
measure were achieved by only using a visual analysis of the data to determine if the data
in the intervention phases were improvements upon those in the baseline phase. Though
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an objective definition for improvements was determined, calculating percent of
nonoverlapping data would provide a more accurate description of the levels of
improvement achieved for each dependent variable.
Though the author of this review attempted to describe the sibling-mediated
intervention literature in a quantitative manner, the tools utilized were still subjective in
nature. For example, a large portion of the items in the Appendix B were instructed to be
marked ‘yes’ if they were described with replicable precision. The definition of these
items attempted to define what replicable precision meant however, that was in the
opinion of the author. Another rater may have a different definition of replicable
precision as is displayed in the results of the IOA measure included in this review. The
results of this review are valuable because it synthesized the literature that directly
included TD children as interventionists for their siblings with ASD and described it
thoroughly, but meta-analyses of this literature would be beneficial. Due to the subjective
nature of the tools utilized, subjective meaning not solely based on data, more objective,
or data based, analyses should be conducted. Conducting meta-analyses on the literature
would allow for true treatment effect to be determined for each study as well as a
quantifiable figure of variance of treatment effect between studies (Ledford & Gast,
2018). Determining the effect size for each study would allow for true interpretation and
comparison of the effectiveness of sibling-mediated interventions.
The review at hand focused on the results obtained by the typically developing
child in terms of acquiring skills necessary to intervene on their sibling with ASD. It
described secondary dependent variables that were related to the sibling with ASD but
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did not assess the results directly. This is a limitation because an intervention that a TD
child can learn but does not have any effect on the sibling with ASD is potentially not
socially valid. Therefore, a systematic analysis or, better yet meta-analysis, that focuses
on the collateral effect on the child with ASD as a result of the sibling-mediated
intervention is important to conduct in the future.
In conclusion, this review was able to compile and describe the sibling-mediated
intervention literature, answer all of the proposed research questions, and uncover
valuable information to be used by future researchers. By implementing the two
standardization tools, the checklist modeled after the quality indicators described by
Horner et al. (2005) and the results definition by Ferguson et al. (2019), this review was
able to more objectively describe the literature across several facets. The percent rigor
figure allowed for the acceptability and rigor of each study to be determined and
compared between individual studies and across categories of studies. Additionally, the
most commonly used training methodologies were outlined for the first time in the
literature through this review. This allows for future researchers designing siblingmediated intervention studies to have a basis for what components have been utilized in
the past. All of the studies in this review that achieved positive results included verbal
instruction, modeling (video or live), role-play, and feedback. These are the components
of behavioral skills training, which has a large empirical backing and may be an indicator
as to why all studies achieved at least some therapeutic gains. Therefore, it is
recommended that future researchers assess BST directly as a treatment package for
training children as interventionist for their siblings with ASD as well as assess the
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individual components of the treatment package directly to determine which components
are necessary to achieve positive results in both the typically developing child and the
child with ASD. This will hopefully allow for a most effective training procedure to be
determined. This review was limited by the specificity of its inclusion criteria. Future
studies should aim to conduct meta-analyses of the literature in order to further assess the
effectiveness of sibling-mediated interventions and continue to include dissertations in
systematic reviews.
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Appendix A
Operational Definitions Of items from Horner et al., (2005) Used to Rate Each Study
Horner (2005) Item
1. Participants are described
with sufficient detail to
allow others to select
individuals with similar
characteristics
2. The process for selecting
participants is described
with replicable precision.
3. Critical features of the
physical setting are
described with sufficient
precision to allow
replication
4. Dependent variables are
described with
operational precision.
5. Each dependent variable
is measured with a
procedure that generates
a quantifiable index.
6. Measurement of the
dependent variable is
valid and described with
replicable precision.
7. Dependent variables are
measured repeatedly over
time.
8. Data are collected on the
reliability or
interobserver agreement
associated with each
dependent variable, and
IOA levels meet minimal
standards

Definition
Sufficient detail was defined as including age,
gender, and diagnosis of all participants.
Additionally, a mention must be made about the
functioning level of the children with diagnoses.
Process was considered replicable if study
described from where or how the participants were
recruited.
A description was considered sufficient if it
described the location of the intervention and any
generalization or maintenance sessions, the
materials used to implement the intervention,
category of play materials used by participants (if
relevant to the study), and the duration of each
session.
Operational precision was defined as explicitly or
clearly defining variable such that it is measurable,
can be identified by two or more observers, and can
be identified across time and in different settings or
contexts.
Quantifiable index was defined as a result that is
capable of being measured or counted and can be
displayed graphically.
Replicable precision was defined as including a
description of materials and processes used for data
collection.
Repeatedly over time was defined as two or more
data points for baseline sessions, three or more data
points for intervention sessions, and one or more
data points for maintenance and generalization
measures.
Minimal standard was defined as describing the
process for calculating interobserver agreement and
the results of the IOA calculation had to yield
results of IOA = 80%; Kappa = 60%. This item was
only marked ‘yes’ if the process was described and
it met sufficient percentages (80 and 60%).
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9. Independent variable is
described with replicable
precision.

10. Independent variable is
systematically
manipulated and under
the control of the
experimenter.
11. Overt measurement of
the fidelity of
implementation for the
independent variable is
highly desirable.
12. The majority of singlesubject research studies
will include a baseline
phase that provides
repeated measurement of
a dependent variable and
establishes a pattern of
responding that can be
used to predict the pattern
of future performance, if
introduction or
manipulation of the
independent variable did
not occur.
13. Baseline conditions are
described with replicable
precision.
14. The design provides at
least three
demonstrations of
experimental effect at
three different points in
time.

Replicable precision was defined as including a
description of materials and processes used to
implement independent variables. For interventions
that included training, this item was only marked
‘yes’ if it included the mastery criteria associated
with the variable.
Under the control of the experimenter was defined
as the systematic manipulation of the independent
variable across phases and participants. This item
was marked ‘yes’ if criteria were described for
moving between phases and participants if
applicable.
This item was marked ‘yes’ if procedural fidelity
data were taken in any capacity on the
implementation of the independent variable.
This item was marked ‘yes’ if stability in the
baseline data was exhibited based on a visual
analysis.

Replicable precision was defined as describing the
setting, materials used by participants (if
applicable), duration of baseline sessions, and
instructions given to participants (if applicable)
This item was marked ‘yes’ if there were three data
points for the intervention phase for each
participant.
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15. The design controls for
common threats to
internal validity (e.g.,
permits elimination of
rival hypotheses).

16. The results document a
pattern that demonstrates
experimental control.
17. Experimental effects are
replicated across
participants, settings, or
materials to establish
external validity.
18. The dependent variable
is socially important.

This item was marked ‘yes’ if any mention of
counterbalancing, random assignment of
participants or conditions, preference assessments
or any other control measures were discussed
during the method section. This was marked ‘no’ if
during the discussion section the authors discuss
confounding variables or other hypotheses. If both
were mentioned in the article, this item was marked
‘yes’ to credit their attempt to control and as to not
punish the authors for discussing their own
limitations openly.
Experimental control was defined based on a visual
analysis of the data. If the intervention data points
were above the baseline/reversal data without the
majority of the data points overlapping for at least
one dependent variable across all participants.
This item was marked ‘yes’ if the study replicated
across more than one dyad, setting or materials

This item was only marked ‘yes’ if social validity
was measured (either directly or indirectly) and the
outcomes of the measure were discussed and
indicated that the dependent variable was social
valid. If a study did not address social validity data
or discuss the results of the measure it was marked
‘no.’ This item was not based on the current
researcher’s opinion.
19. The magnitude of change Socially important was defined as a significant
in the dependent variable increase in at least one dependent variable for all
participants. For direct measures, a significant
resulting from the
increase was defined as an increase in positive
intervention is socially
ratings by all naïve observers for at least one
important.
variable across all participants from baseline to
intervention. For indirect measures, an increase in
the ratings of positive questions or decrease in
rating for negative questions from baseline to
intervention for all raters for all participants for at
least one variable.
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20. Implementation of the
independent variable is
practical and cost
effective.
21. Social validity is
enhanced by
implementation of the
independent variable over
extended time periods, by
typical intervention
agents, or typical
physical and social
contexts.

This was only marked ‘yes’ if the cost and or
efficiency of the intervention was discussed and
indicated that it was practical and/or cost effective.
If a study included generalization or maintenance
probes this was marked ‘yes’
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Appendix B:
Item by item rating for each study by the primary author according to the operational
definitions created by the following items by Horner et al. (2005).
Oppenheim-Leaf et al. (2012)
Description of Participants and Settings 2/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. NO
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 5 /5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES
Independent Variable 3/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. YES
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
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Experimental Control/Internal Validity 3/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? YES 19/21 90.5%
Celiberti & Harris (1993)
Description of Participants and Settings 3/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 3/5 included
4. Dependent variables are described with operational precision. NO
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
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6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). NO
Independent Variable 2/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. NO
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
Experimental Control/Internal Validity 3/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
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20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? YES 17/21 81%
Colletti & Harris (1977) Experiment 1, Experiment 2
Description of Participants and Settings (1/3), (1/3) included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
NO, NO
2. The process for selecting participants is described with replicable precision. NO,
NO
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES, YES
Dependent Variable 5/5 5/5 included
4. Dependent variables are described with operational precision. YES, YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES, YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES, YES
7. Dependent variables are measured repeatedly over time. YES, YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES, YES
Independent Variable 1/3 1/3 Included
9. Independent variable is described with replicable precision. NO, NO
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES, YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. NO, NO
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Baseline 2/2 1/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES, YES
13. Baseline conditions are described with replicable precision. YES, NO
Experimental Control/Internal Validity 3/3 2/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES, YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES, YES
16. The results document a pattern that demonstrates experimental control. YES, NO
External Validity (0/1) (0/1) Included
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. NO, NO
Social Validity (1/4) (1/4) Included
18. The dependent variable is socially important. NO, NO
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. NO, NO
20. Implementation of the independent variable is practical and cost effective. NO,
NO
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. YES, YES
ACCEPTABLE (at or above 80%)? NO, NO 13/21 61.9%, 11/21 52.4%
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Schreibman et al. (1983)
Description of Participants and Settings 2/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
3. Critical features of the physical setting are described with sufficient precision to
allow replication. NO
Dependent Variable 5/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES
Independent Variable 2/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. NO
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
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Experimental Control/Internal Validity 2/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses).NO
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (2/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. NO
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? NO 16/21 76.2%
Ferraioli & Harris (2011)
Description of Participants and Settings 2/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
3. Critical features of the physical setting are described with sufficient precision to
allow replication. NO
Dependent Variable 4/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. NO
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7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES
Independent Variable 1/3 Included
9. Independent variable is described with replicable precision. NO
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. NO
Baseline 1/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. NO
Experimental Control/Internal Validity 2/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). NO
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
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Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? NO 14/21 66.7%
Spector & Charlop (2018)
Description of Participants and Settings 3/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 5/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES
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Independent Variable 3/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. YES
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
Experimental Control/Internal Validity 3/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (2/4)
18. The dependent variable is socially important. NO
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. NO
20. Implementation of the independent variable is practical and cost effective. YES
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. YES
ACCEPTABLE (at or above 80%)? YES 19/21 90.5%
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Tsao & Odom (2006)
Description of Participants and Settings 2/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. NO
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 5/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES
Independent Variable 3/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. YES
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
Experimental Control/Internal Validity 2/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
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15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). NO
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? YES 18/21 85.7%
Allclair (2018)
Description of Participants and Settings 3/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 4/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
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8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). NO
Independent Variable 2/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. NO
Baseline 1/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. NO
Experimental Control/Internal Validity 2/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES
16. The results document a pattern that demonstrates experimental control. NO
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
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Social Validity (0/4)
18. The dependent variable is socially important. NO
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. NO
20. Implementation of the independent variable is practical and cost effective. NO
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. NO
ACCEPTABLE (at or above 80%)? NO 13/21 61.9%
Kim (2010)
Description of Participants and Settings 3/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
Appendix B continued.
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 4/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). NO
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Independent Variable 3/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. YES
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
Experimental Control/Internal Validity 3/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? YES 9/21 90.5%
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Sullivan (1999)
Description of Participants and Settings 3/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. YES
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 5/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). YES
Independent Variable 2/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. NO
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
Experimental Control/Internal Validity 3/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
107

Appendix B continued.
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). YES
16. The results document a pattern that demonstrates experimental control. YES
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? YES 19/21 90.5%
Tsao (2004)
Description of Participants and Settings 2/3 included
1. Participants are described with sufficient detail to allow others to select
individuals with similar characteristics (e.g., age, gender, disability, diagnosis).
YES
2. The process for selecting participants is described with replicable precision. NO
3. Critical features of the physical setting are described with sufficient precision to
allow replication. YES
Dependent Variable 4/5 included
4. Dependent variables are described with operational precision. YES
5. Each dependent variable is measured with a procedure that generates a
quantifiable index. YES
6. Measurement of the dependent variable is valid and described with replicable
precision. YES
7. Dependent variables are measured repeatedly over time. YES
8. Data are collected on the reliability or interobserver agreement associated with
each dependent variable, and IOA levels meet minimal standards (e.g., IOA =
80%; Kappa = 60%). NO
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Independent Variable 3/3 Included
9. Independent variable is described with replicable precision. YES
10. Independent variable is systematically manipulated and under the control of the
experimenter. YES
11. Overt measurement of the fidelity of implementation for the independent variable
is highly desirable. YES
Baseline 2/2 Included
12. The majority of single-subject research studies will include a baseline phase that
provides repeated measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur. YES
13. Baseline conditions are described with replicable precision. YES
Experimental Control/Internal Validity 1/3 Included
14. The design provides at least three demonstrations of experimental effect at three
different points in time. YES
15. The design controls for common threats to internal validity (e.g., permits
elimination of rival hypotheses). NO
16. The results document a pattern that demonstrates experimental control. NO
External Validity (1/1)
17. Experimental effects are replicated across participants, settings, or materials to
establish external validity. YES
Social Validity (3/4)
18. The dependent variable is socially important. YES
19. The magnitude of change in the dependent variable resulting from the
intervention is socially important. YES
20. Implementation of the independent variable is practical and cost effective. NO
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. YES
ACCEPTABLE (at or above 80%)? NO 16/21 76.2%
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Written Definitions Given to The Secondary IOA Rater.
Definitions of Items for Rating Studies
All definitions were taken from Cooper et al. (2007).
Baseline
A condition of an experiment in which the
independent variable is not present; data
obtained during baseline are the bases for
determining the effects of the independent
variable; a control condition that does not
necessarily mean the absence of
instruction or treatment, only the absence
of a specific independent variable of
experimental interest (p. 690).
Confounding Variable
An uncontrollable factor known or
suspected to exert influence on the
dependent variable (p. 692).
Direct Measure
Occurs when the behavior that is
measured is the same as the behavior that
is the focus of the investigation (contrasts
with indirect measure) (p. 694).
Experimental Control
The outcome of an experiment that
demonstrates convincingly a functional
relation, meaning that experimental
control is achieved when a predictable
change in behavior (the dependent
variable) can be reliably produced by
manipulating a specific aspect of the
environment (the independent variable)
(p. 695).
External Validity
The degree to which a study’s findings
have generality to other subjects, settings,
and/or behaviors (compare to internal
validity) (p. 695).
Extraneous Variable
Any aspect of the experimental setting
(e.g. lighting, temperature) that must be
held constant to prevent unplanned
environmental variation (p. 695).
Generalization Probe
Any measurement of a learner’s
performance of a target behavior in a
setting and/or stimulus situation in which
direct training has not been provided (p.
697)
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Independent Variable

Indirect Measure

Internal Validity

Interobserver Agreement (IOA)

Maintenance

Procedural Fidelity/ Treatment Integrity

Social Validity

Steady State Responding

The variable that is systematically
manipulated by the researcher in an
experiment to see whether changes in the
independent variable produces reliable
changes in the dependent variable.
Sometimes called the intervention or
treatment variable (p. 697).
Occurs when the behavior that is
measured is in some way different from
the behavior of interest; considered less
valid that direct measurement because
inferences about the relation between the
data obtained and the actual behavior of
interest required (p. 698).
Th extent to which an experiment shows
convincingly that changes in behavior are
a function of the independent variable and
not the result of uncontrolled or unknown
variables (p. 698).
The degree to which two of more
independent observers report the same
observer values after measuring the same
events (p. 698).
The extent to which the learner continues
to perform the target behavior after a
portion of all of the intervention has been
terminated (p. 699).
The extent to which the independent
variable is applied exactly as planned and
described and no other unplanned
variables are administered inadvertently
along with the planned treatment (p. 706).
Refers to the extent to which target
behaviors are appropriate, intervention
procedures are acceptable, and important
and significant changes in target and
collateral behaviors are produced (p. 704)
A pattern of responding that exhibits
relatively little variation in its measured
dimensional quantities over a period of
time (p. 705).
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Target Behavior
Validity (of measurement)

Visual Analysis

The response class selected for
intervention; can be defined either
functionally or topographically (p. 706)
The extent to which data obtained from
measurement are directly relevant to the
target behavior of interest and to the
reason(s) for measuring it (p. 707).
A systematic approach for interpreting the
results of behavioral research and
treatment programs that entails visual
inspection of graphed data for variability,
level, and trend within and between
experimental conditions (p. 708).
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Exact IOA Rating on Appendix B Template
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