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Abstract Although peer-mediated interventions have
emerged as an evidence-based practice for students with au-
tism spectrum disorder (ASD), little attention has focused on
approaches for tailoring these interventions to meet individual
students’ unique needs. In this systematic literature review of
29 studies, we identified assessment procedures used to in-
form peer-mediated social interventions for students with
ASD. Few studies included well-described assessment
methods. While direct observations often were used to tailor
social outcomes, weaker methods were used to individualize
intervention components. Furthermore, the focus of most as-
sessment procedures was narrow, addressing only one feature
of the intervention or outcome. Results of this review high-
light the need to improve assessment reporting, use more rig-
orous assessment methods, and further evaluate the effective-
ness of assessments to individualize peer-mediated
interventions.
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Data-based decisions

For most students, schools present abundant opportunities for
engaging in social interactions, creating personal connections,
and developing satisfying peer relationships. Indeed, the so-
cial experiences of children and adolescents are tied tightly to
the quality of their school experience and may affect them
well after graduation (Gifford-Smith and Brownell 2003;
Rubin et al. 2009). The contributions of social relationships

are just as important in the lives of students with autism spec-
trum disorder (ASD). Their interactions with peers can pro-
vide a context for learning valuable social and communication
skills. Moreover, the quality of these peer relationships can
affect students’ emotional well-being, social acceptance, aca-
demic success, and overall quality of life (Carter et al. 2014b,
c, d; Wentzel et al. 2012).

For students with ASD, navigating peer relationships at
school can be challenging. Deficits in social communication
and interaction associated with an ASD diagnosis include dif-
ficulties with verbal and non-verbal communication, under-
standing social pragmatics, and developing and maintaining
relationships (American Psychiatric Association [APA]
2013). Restricted interests and patterns of behavior can further
limit the flexibility often required in social situations or impact
motivation to interact with those who do not share similar
interests. Students with ASD who exhibit challenging behav-
ior (e.g., repetitive behaviors, aggression, or self-injury) may
experience limited opportunities for academic and social par-
ticipation with their classmates without disabilities. While
these all reflect core deficits of ASD, the topography and level
of severity of symptoms vary considerably across each student
with ASD.

Peer-mediated interventions are among the most widely
studied and well-supported social-focused intervention for el-
ementary and secondary students with ASD (Carter et al.
2010; Watkins et al. 2014; Wong et al. 2014). Peer-mediated
interventions involve equipping peers to interact with or assist
students with ASD to learn new social or academic skills in
natural school environments (e.g., classes, cafeterias, clubs).
These evidence-based interventions typically target peer inter-
actions by teaching one or more peers how best to communi-
cate with a student with ASD (Carter et al. 2014a).

The potential benefits of peer-mediated social interventions
are multiple. First, peer-mediated interventions have strong
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positive effects on social and academic outcomes for students
with ASD. In their meta-analysis of 14 studies examining the
efficacy of peer-mediated instruction for students with ASD,
Bene et al. (2014) found positive effects for both social (e.g.,
social communication) and academic (e.g., word recognition,
social studies, writing) outcomes. Second, peer-mediated in-
terventions may benefit participating peers without disabil-
ities. Studies have documented increased academic engage-
ment, improved attitudes toward students with disabilities,
greater appreciation of diversity, enhanced personal growth,
elevated commitment to inclusion, and the development of
lasting friendships (see reviews by Carter and Kennedy
2006; Carter et al. 2012). Third, peer-mediated interventions
can be implemented in a variety of typical school contexts—
the settings where students are expected to use the social com-
munication skills being taught. In other words, peer-mediated
interventions provide an opportunity for students with ASD to
learn social interaction skills in the context in which the skills
will ultimately be used. Engaging in social activities in typical
settings with peers—their natural communication partners—
helps to promote maintenance and generalization of the ac-
quired skills (Stokes and Baer 1977; Strain et al. 1984).

The degree to which peer-mediated interventions can be
tailored to meet the individualized needs of particular students
within very specific social contexts is promising. Indeed, the
heterogeneity of the social needs inherent to ASD highlights
the importance of tailoring interventions in this way. The va-
riety of peer-mediated intervention configurations may pro-
vide educators flexibility to choose configurations that best
match the needs of individual students, address the most rel-
evant outcomes, and can be delivered in a particular school
setting. For example, peer-mediated interventions have been
implemented in diverse academic contexts (e.g., general and
special education classrooms; large- and small-group settings;
e.g., Peck et al. 1997) as well as non-instructional settings
(e.g., playgrounds, lunchrooms, courtyards; e.g., Koegel et
al. 2013). Moreover, they can be applied to different activities,
including academic tasks (e.g., academic assignments, lab ac-
tivities), leisure activities (e.g., meals, games, sports), and
functional tasks (e.g., preparing meals). In addition, other as-
pects of the intervention—such as the peers who are selected,
the materials that are used, the activities within which they are
applied, the settings in which they are implemented, and the
outcomes that are addressed—can all be adjusted based on
individualized needs.

Although data-based individualization is a guiding princi-
ple of special education, assessment is often described narrow-
ly as an evaluative method to determine the effectiveness of
interventions. However, using assessment to drive data-based
adaptions to the design and delivery of interventions is con-
sidered best practice in special education (National Autism
Center 2009). Although such data-driven individualization
has been applied within response to intervention for academic

behavior or positive behavior supports (Hawken et al. 2008),
little guidance on its application to pro-social behaviors (e.g.,
social interactions and communication) exists in the literature.
For example, functional behavior assessment (FBA), which is
frequently referenced as a means of informing social and be-
havioral interventions (Hawken et al. 2008; Sugai and Horner
2002), is not commonly used to target social interaction or
social skill outcomes unless specifically as a replacement for
problem behavior.

The purpose of this paper is to systematically review the
current literature to identify and describe the assessment pro-
cedures used to inform peer-mediated social interventions for
students with ASD. In addition, this review describes the ele-
ments of the interventions and/or social outcomes targeted by
various assessment practices. Exploration of the role of assess-
ment to inform peer-mediated interventions could provide
guidance to educators on ways to personalize evidence-
based and recommended practices. The identification of avail-
able assessment approaches represented within the literature
could also provide guidance to educators on avenues for tai-
loring peer-mediated interventions to meet the needs of indi-
vidual students with ASD. To date, a review of the role of
assessment within the peer-mediated social intervention liter-
ature for students with ASD has yet to be conducted.

Method

Inclusion Criteria

We used seven inclusion criteria to select studies for this re-
view. First, studies included one or more participants identi-
fied as having a diagnosis or educational classification of ASD
(i.e., autism, Asperger syndrome, pervasive developmental
disorder not otherwise specified (PDD-NOS)). We included
studies with participants with ASD who had co-occurring
conditions, such as intellectual disability, seizure disorder, or
attention deficit hyperactivity disorder. Second, studies in-
cluded school-age participants (i.e., grades 1 through 12).
We excluded 6-year-old participants if authors did not note
their grade, as it was unclear whether they were in kindergar-
ten or first grade. Third, we limited this review to peer-
mediated interventions. An intervention was Bpeer-mediated^
when peers were taught or directed by an adult to interact with
or provide support to a student with ASD (Wong et al. 2014).
We included interventions only if the peer-mediated compo-
nent was evaluated as part of the study design, alone or as part
of an intervention package. Fourth, the interventions targeted
at least one social outcome or social skill taught to improve
interactions with peers. Outcomes included measures of social
functioning related to peer interaction (e.g., age-appropriate
conversational topics) and could include discrete behaviors
(e.g., social initiations), standardized assessment (e.g., a social
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skills scale), ratings of behavior (e.g., a scale of quality of
interactions), or informal assessment of student performance
(e.g., teacher report of a student’s social affiliations). We ex-
cluded studies with only outcome measures of academic per-
formance or reduction of problem behavior.

Fifth, we only included experimental studies testing the
efficacy of an intervention using either (a) single-case design
research with a minimum of two opportunities for demonstra-
tion of an effect or (b) group design studies with at least one
control or comparison group (i.e., randomized control trials or
quasi-experimental multiple-group designs). Sixth, the study
incorporated an assessment used to inform either the interven-
tion or its social outcomes. For the purposes of this review, we
defined Bassessment^ as an approach used to gather informa-
tion about the strengths, needs, or preferences of participating
students (e.g., social needs, prerequisite academic skills need-
ed to access intervention materials), the intervention design,
the outcomes selected, or contextual factors (e.g., elements of
the physical environment, materials, activities). We only in-
cluded studies with a clear connection between the assessment
and components of the intervention and/or social outcomes
targeted.We excluded studies if the assessment was used sole-
ly to determine participant inclusion in the study. Seventh, we
only included studies published in English in peer-reviewed
journals.

Search Procedures

We conducted a comprehensive literature review using an
electronic library search of the PsycInfo, PsycArticles, and
ERIC databases for all dates from January 1975 to June
2014. We used various combinations of search terms describ-
ing (a) participants (e.g., autism, ASD, Asperger syndrome,
severe disability, intellectual disability, cognitive disability),
(b) study design (e.g., single-case, single-subject, multiple-
baseline, group design, randomize, intervention), and (c) par-
ticipating peers (e.g., peer, peer-mediated, peer support, peer
training, general education). In addition, we screened all arti-
cles included in related literature reviews (i.e., Bene et al.
2014; Carter et al. 2010; Odom et al. 2010; Watkins et al.
2014; Wong et al. 2014) against our criteria.

Coding of Studies

Twenty-nine studies met criteria for inclusion in this review.
We coded each study for the following variables: (a) partici-
pant and school characteristics, (b) assessment components
and results, (c) intervention components, (d) social outcome
measures, and (e) experimental design and quality indicators.
Because studies may have included participants who did and
did not meet inclusion criteria (e.g., participants with ASD in
first grade and kindergarten, participants with ASD and those
with other disabilities), we coded participant and school

characteristics, assessment, and outcome data only for the
subset of participants meeting inclusion criteria. When infor-
mation was not reported in the article, we coded it within each
category as unspecified.

Participants with ASDWe coded the total number of partic-
ipants with ASD, noting their gender, race/ethnicity, and se-
verity of their disability. In the absence of an author-provided
severity description, we coded based on IQ scores (i.e., 50–70
as mild, 35–48 as moderate, 20–34 as severe, <20 as pro-
found; Emerson et al. 2012). We coded participant severity
as Bnot specified^ if authors provided neither description of
severity nor IQ. We also coded participant severity as not
specified if the description of participant functioning was in-
adequate to determine level of severity (e.g., two grade levels
below grade-equivalent).

Intervention Components and SettingsWe coded interven-
tion components relevant to assessment procedures, including
the type of intervention, intervention activities/tasks, setting,
and group size. First, we coded each peer-mediated interven-
tion according to its components, specifically noting didactic
instruction, video modeling, social stories, cooperative learn-
ing groups, and social clubs or play dates. All interventions in
this review fit into at least one of these categories. Second, we
noted whether interventions were structured around academic
tasks, social/leisure activities (e.g., crafts, eating at restaurants,
lunch, games), or functional skills (e.g., requesting items from
a peer, ordering from a restaurant). Third, we coded interven-
tion settings as general education classrooms, special educa-
tion classrooms, empty classrooms, non-classroom settings
(e.g., lunchroom, hallway, playground), or off-campus set-
tings. If studies did not identify the setting, we noted it as
not specified. Fourth, we coded each intervention component
according to the group format in which it was delivered: group
(i.e., three or more students, including the student with ASD),
dyad (i.e., adult support or instruction provided to one peer
and one student with ASD), or one to one (i.e., one adult and
the student with ASD).

OutcomesWe categorized each social-related outcome as so-
cial interactions (e.g., social initiations, responses), social af-
filiations (e.g., social status, number of peers affiliated), social
contacts (e.g., frequency or duration of social contacts with
peers), specific social skills (e.g., joining into conversations,
social pleasantries, responding to questions), or social engage-
ment. We also coded whether academic (i.e., academic en-
gagement, academic performance, efficiency of instruction)
and behavioral (i.e., behaviors targeted for reduction) out-
comes were addressed alongside social outcomes.

Assessment Procedures and FindingsWe coded assessments
by procedures used, setting, and results. Assessment procedures
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included interview, direct observation, questionnaires and rating
scales, document review, structural analysis, FBA or functional
analysis (FA), and academic assessment. We categorized proce-
dures based on the terminology used by authors. For example, if
authors indicated they interviewed students to determine appro-
priate play activities, we coded the procedure as an interview,
despite authors not explicitly stating a face-to-face conversation
with students occurred (e.g., Delano and Snell 2006). All assess-
ment procedures fit into these categories, with one exception.
Authors frequently noted obtaining information from parents,
teachers, or other individuals with knowledge of the participant
or intervention context without explicit description of how they
gathered the information. We coded these cases as Bconsultation
with others (unclear).^ For example, we used this code if an
author-noted intervention materials were chosen based on input
from parents and teachers but was unclear how the consultation
occurred (e.g., in person, in writing, via questionnaire). If studies
explicitly stated using assessment procedures to inform the inter-
vention or outcomewithout providing any additional elaboration,
we coded them as Bassessment unspecified.^

When studies incorporated direct observation, we indicated
whether the primary focus was on the student with ASD, other
students, or both. When studies incorporated interviews, we
categorized them as formal, informal, or unspecified.
BFormal^ refers to published or standardized sets of questions
with instructions on how to deliver questions. BInformal^ re-
fers to newly created interviews not following a specific pro-
tocol from a published tool or previous research.

We coded the setting where each assessment was conduct-
ed, if provided, and noted if it was the same as the interven-
tion. We also coded how assessment results were presented
(i.e., data summary, narrative summary, or no summary) and
whether findings were conclusive for all participants. BData
summary^ referred to studies reporting the data resulting from
the assessment in figures, tables, or text. BNarrative summary^
included a description of findings without reporting
supporting numerical data. If authors reported neither quanti-
tative nor narrative assessment results, we coded Bno
summary.^ We also examined whether or not assessment re-
sults were conclusive for each participant. We noted conclu-
sive results when assessments produced information that
could be used to inform the intervention or outcome selection.

Assessment Connections to Interventions and Outcomes
We coded the components of the intervention or outcomes
each assessment procedure addressed to determine how each
was individualized by the researchers within the study.
Intervention components included (a) intervention setting(s),
(b) identification and selection of participating peers, (c) ac-
tivities or tasks, (d) materials, (e) topics of conversation, or (f)
prerequisite skills. Intervention outcomes were (a) social out-
comes or (b) other outcomes (e.g., academic, behavioral). A

given approach could address more than one intervention
component or outcome.

Experimental Design and Quality IndicatorsWe developed
separate coding schemes to examine quality indicators for each
type of research design. Because the focus of this review is the
use and reporting of assessment in the intervention literature,
rather than evaluation of the effectiveness of interventions, we
based the coding scheme on the minimal standards for adequate
methodological quality (e.g., a minimum of three data points per
phase for single-case research). Furthermore, we included studies
not meeting minimal experimental design standards in order to
determine the overall quality of all studies including formative
assessment methods and draw conclusions about needs for future
research. We based the coding scheme for single-case design on
the guidelines published by the What Works Clearinghouse,
which are designed for use by practitioners and researchers to
determine if single-case design studies meet acceptable standards
to be considered for the documentation of an evidence-based
practice (Kratochwill et al. 2010). Using these standards, we
examined each study for features contributing to internal and
external validity, including replicability of the independent vari-
able, number of data points in each phase, sufficient number of
demonstrations, and replications across participants with ASD.
Similarly, we based the coding for group design quality indica-
tors on the Procedural and Coding Manual for Review of
Evidence-Based Interventions (Kratochwill and Stoiber 2002)
and included variables related to the sampling procedures, ran-
domization method, comparison group, and data analysis.
Quality indicators coded for both types of designs included reli-
ability and validity ofmeasures, social validity of the intervention
and assessment procedures, treatment fidelity, generalization, and
maintenance.

Reliability

Asecond reader independently coded 10 randomly selected stud-
ies (34.5 %). We calculated inter-coder reliability by comparing
exact agreements and disagreements of the scores of two inde-
pendent readers (i.e., total number of exact agreements, divided
by agreements plus disagreements). Inter-coder reliability aver-
aged 89.1 % (range, 79.7–100 %) across 10 studies.
Disagreements within studies tended to occur more often when
information provided by authors was vague or accompanied by
limited detail. Coders evaluated all disagreements to establish a
consensus and used the resulting data in the final analysis.

Results

Our initial search yielded 1859 results. After an initial screen-
ing of titles and abstracts for relevance to our inclusion
criteria, we reviewed the full text of 339 articles. Of those,
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we identified 29 studies meeting our inclusion criteria; two
included multiple studies (i.e., Buggey 2005, Study 1; Sasso
et al. 1998, Study 2).

Participants with ASD

Within the 29 studies, 94 participants met inclusion criteria; 42
did not. The majority of participants not meeting inclusion
criteria had disability labels other than ASD (n = 20).
Sixteen did not meet the criterion for receiving a peer-
mediated intervention, the majority of whom comprised a
comparison group receiving an adult-directed intervention in
a group design study (Kasari et al. 2012). Others did not meet
the criterion for being school age (i.e., kindergarten or pre-
school, n=6).

The majority of participants (78.7 %) were male. Most
(57.4 %) were described as having mild disability severity,
6.4 % as mild-moderate, 6.4 % as moderate, and 14.9 % as
severe. We coded 14.9 % as not specified, as studies described
participants in terms of academic level or included conflicting
information (e.g., Harper et al. 2008; Koegel et al. 2012). Of
those studies reporting ethnicity, 13.8 % were European
American, 6.4 % were Hispanic/Latino, 2.1 % were African
American, 1.1 % were Asian American, and 2.1 % were some
other race/ethnicity. Information about race/ethnicity was not
available for participants in the only group design study in-
cluded in this review. Because participants in only one inter-
vention group met our inclusion criteria and authors reported
ethnicity as percentages of the whole sample (n=60) rather
than by group, it was impossible to extrapolate ethnicity for
the subset included in this review. For most participants, in-
terventions occurred in elementary schools (85.1 %), 13.8 %
were in high schools, and 1.1 % was in middle school.

Intervention Components and Settings

Table 1 includes the description, setting, and format of inter-
vention components for each study. While all interventions in
this review included at least one peer-mediated component,
interventions varied on multiple dimensions. Interventions in-
cluded didactic training for students with ASD and/or peers
(n=16), video modeling (n=4), social stories (n=3), coop-
erative learning groups (n=2), and social clubs or play dates
(n=7). The majority (n=22) of interventions focused on only
social, play, or leisure activities (e.g., crafts, eating together,
games); three centered on only academic tasks or activities;
and one focused on functional skills (i.e., requesting food
items from a peer). Three studies (Garrison-Harrell et al.
1997; Hunt et al. 2003; Thiemann and Goldstein 2004)
employed interventions within both academic and social ac-
tivities. Intervention settings included non-classroom settings
(n=17), special education classrooms (n=10), general edu-
cation classrooms (n=8), empty classrooms (n=4), and off-

campus settings (n=2). Five studies included unclear setting
descriptions for at least one component.

Outcomes

Social-related outcomes varied across studies and included
social interactions (n=24), specific social skills (n=11), so-
cial engagement (n=5), social affiliations (n=2), and social
contacts (n=1). We coded a category for Bother^ social out-
comes, which included outcomes in six studies not fitting into
any of these categories (i.e., quality of interactions, affect, peer
responsiveness, reciprocity, modes of communication, use of
augmentative communication device). Eight studies also ad-
dressed other outcomes, including academic engagement
(n=1) academic performance (n=3), functional skills (e.g.,
ordering at a restaurant, cooking; n=1), or reduction of prob-
lem behavior (n=3).

Assessment Procedures and Findings

Table 2 summarizes the assessment procedures used within
and across studies. Hughes et al. (1996) included assessment
information gathered as part of a previous study (i.e., Hughes
et al. 1995), also included in this review. We coded this as-
sessment (i.e., peer observations used for normative compar-
ison data, conducted in the same school) only once, as part of
the first study, but included the other three assessment proce-
dures used by Hughes et al. (1996) in the results.

Studies included between one and four assessment proce-
dures (M=2.3). Twenty studies included two or more assess-
ments (see Table 2). The most common assessment proce-
dures were direct observation of other students (n=13) and
direct observation of the participant with ASD (n= 13),
followed by consultation with various stakeholders (n=12).
The majority of questionnaires or rating scales (n=6) were
used to determine social or academic standing of students, but
authors of only one study noted using a formal rating scale
(i.e., social network survey; Kasari et al. 2012). No studies
included functional behavior assessment and functional anal-
ysis. However, structural analysis was used in one study (Peck
et al. 1997). Authors of two studies were unclear about the
nature of assessment procedures. Loftin et al. (2008) noted
that conversational skills were Binformally assessed^ but pro-
vided no additional information. Hunt et al. (2003) indicated
that the intervention (i.e., unified plans of support) was based
on participants’ Bassessment information^ but did not specify
how information was gathered.

Assessment settings included general education classrooms
(n=6), special education classrooms (n=2), non-classrooms
(e.g., lunchroom, hallways, courtyard, gym; n=6), and off
campus (n=2). Authors did not report any assessments oc-
curred in empty classrooms. Most of the 21 studies failing to
specify where an assessment took place did so regarding the
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location of interviews, questionnaires, or academic assess-
ments. Authors reported assessment settings most frequently
for categories of direct observation. Although four studies did
not specify the location of direct observations of students with
ASD (Davis et al. 1994; Harper et al. 2008; Hughes et al.
1996) or peers (Koegel et al. 2012), 80% of studies with direct
observation reported that observations were conducted in the
same intervention setting.

Authors of 17 studies (58.6 %) reported assessment results,
and in each study, findings were conclusive for all partici-
pants. Each of these included narrative summaries of results,
and 10 studies included supporting data as well. The only
study including results for individual assessment procedures
was Peck et al. (1997). Peck et al. (1997) indicated that results
were conclusive for structural analyses related to some social
outcomes, but not all, for the two participants with ASD.
Because the assessment package as a whole produced results
used to individualize interventions for both participants, we
coded the results of this study as conclusive.

Ten studies reporting assessment results included direct
observation of other students, and the majority (83.3 %) of
these reported results. Although results were reported fairly
consistently for direct observation of other students, only four
studies included results of direct observation of students with
ASD. Eight studies (66.7 %) including consultation with
stakeholders reported results. Authors of studies employing
interviews (i.e., formal, informal, and/or unspecified format)
reported findings in 62.5 % of studies, and 80 % of authors
reporting the use of document reviews included assessment
results. For academic assessment, authors did not report re-
sults in either case.

Of the 12 studies lacking assessment results, one study did
not include the results but noted that they were available by
request (Hughes et al. 2002). In some cases, the information
provided was vague or insufficient to determine results. For
example, Strasberger and Ferreri (2014) conducted a formal
parent interview and paired-choice preference assessment to
determine preferred items for each participant but only includ-
ed a short list of examples of preferred items used as part of the
intervention, rather than a list of items used for each
participant.

Assessment Connections to Interventions and Outcomes

Table 3 summarizes the frequency with which each assessment
procedure was used to inform an intervention component or
outcome.While studies frequently incorporated just one assess-
ment procedure to assess a single intervention component or
outcome, a small number of studies used multiple assessment
procedures to assess the same intervention components or out-
comes (Banda and Hart 2010; Davis et al. 1994; Mundschenk
and Sasso 1995; Sansosti and Powell-Smith 2008). For exam-
ple, Banda and Hart (2010) consulted with teachers, observed

students with ASD, and completed document reviews to
determine outcomes for each participant. Mundschenk and
Sasso (1995) used a peer nomination measure (i.e., question-
naire) to determine high status peers, from which teachers pro-
vided input to determine peer selection.

Three studies used multiple assessments to examine multi-
ple components. Peck et al. (1997) consulted with teachers to
generate hypotheses about which settings and tasks would
elicit higher rates of appropriate social behavior and lower
rates of off-task behavior. They subsequently assessed various
settings and activities using structural analyses. Delano and
Snell (2006) used both informal interviews and prebaseline
observations of participants to determine their preference for
play activities and determine the appropriateness of social
outcomes. Harper et al. (2008) conducted observations of stu-
dents with ASD and their peers to determine activities pre-
ferred by both participants and peers. This study also included
direct observations of participants to select social outcomes,
which they confirmed by consulting with teachers.

Authors used assessment procedures to inform different
aspects of the intervention—including the setting, selection
of peers, the activities or tasks, and the materials—37 times
across 19 studies. Assessment procedures informed the selec-
tion of outcomes or determined normative comparison (e.g.,
rates of social interactions of peers) 32 times across 17 studies.
Eight studies included assessment procedures used to inform
both intervention components and outcomes. One study used
a questionnaire to assess the prerequisite skills needed to ac-
cess the intervention (i.e., video self-modeling; Buggey 2005).

When an assessment approach was used to inform an in-
tervention, studies most frequently relied on consultation with
stakeholders (n=11), mostly for the selection of activities or
tasks (n=6) or the selection of peers (n=4). The vast majority
of assessments were used to either identify social outcomes
for participants with ASD (n=20) or determine normative
comparisons based on levels of social outcomes for peers
(n=11). Of the 14 studies using direct observation of other
students, the majority (n=12) used direct observation of peers
to collect normative information used to compare participant
outcome data. Two studies (Koegel et al. 2005; Owen-
DeSchryver et al. 2008) used direct observation to identify
potential peer partners, and two studies (Harper et al. 2008;
Hughes et al. 2002) used observations of peers to determine
mutually enjoyable activities for the intervention.

Although all interventions included a peer-mediated com-
ponent, only seven studies (23.3 %) reported using any form
of assessment to identify appropriate peer partners. Those as-
sessments included consultation with stakeholders (e.g.,
teachers, parents, paraprofessionals), direct observation of
the student with ASD, direct observation of peers, and ques-
tionnaire or rating scale. In addition, the use of assessments to
identify activities and/or tasks or materials was reported by
fewer than half of studies (n=13).
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Experimental Design and Quality Indicators

Twenty-eight studies used single-case methodology. Only 10
of these studies met the minimum standard for single-case
design research, specifically (a) including a minimum of three
data points per phase, (b) a minimum of three demonstrations,
(c) reliability of outcome measures reported for at least 33 %
of sessions at a minimum of 80 %, and (d) reporting treatment
fidelity. Twenty-five studies included a sufficient number of
data points per phase, while three did not. Only 22 studies
included a sufficient number of demonstrations to establish
experimental control. Twenty-five studies met minimal
criteria for inter-observer agreement of observational mea-
sures, and only 16 studies included treatment fidelity data.

The group design study (Kasari et al. 2012) was a random-
ized control trial utilizing a 2×2 factorial design and met the
standards for group design research (i.e., randomly assigned
participants, sufficient group size, appropriate unit of analysis,
appropriate use and description of sampling and randomization
procedures, established group equivalence at pretest, statistical-
ly significant outcomes, and moderate to large effect sizes).

Across the 29 studies, 12 studies (41.4 %) measured gen-
eralization across communicative partners (n=9), settings
(n = 10), or materials (n = 2). Less than half of studies
(n=14; 48.3 %) reported maintenance data. Fifteen studies
(51.7 %) reported social validity, but none reported on the
social validity of assessment procedures.

Discussion

The social needs of students with ASD vary widely. Although
many possibilities for individualization exist within peer-
mediated interventions, little attention has focused on how to
use formative assessment to tailor these interventions. Our
review explored the assessment procedures used to inform
peer-mediated social interventions and social outcomes for
students with ASD. Findings of this review highlight the lim-
ited attention given to assessment and suggest gaps to be ad-
dressed in future research.

First, the focus on assessment within the peer-mediated
intervention literature is relatively limited. In a prior review,
Carter et al. (2010) identified 55 studies of peer-mediated
social interventions including students with ASD between
1990 and 2008. However, even without these constraints of
specific publication dates, we identified only 29 peer-
mediated intervention studies targeting social outcomes for
students with ASD and incorporating at least one assessment
procedure. Moreover, only one study (i.e., Peck et al. 1997)
included assessment procedures as a central focus of the study
and attempted to evaluate its efficacy. Although this may re-
flect a failure to report assessment information in journal arti-
cles rather than a failure to conduct assessment, approachesT
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for carrying out assessment-based individualization of peer-
mediated social interventions remains a key gap in the
literature.

Second, assessment procedures most frequently focused on
the outcomes targeted by the peer-mediated interventions.
Multiple studies (n=20) included direct observation to select
appropriate social outcomes for students with ASD or to gath-
er information about normative rates to which outcomes could
be compared. Other assessment procedures—including inter-
views, consulting with various stakeholders, questionnaires,
and document reviews—were used less frequently to select
outcomes and never for collecting information on peer social
behavior. The reliance on direct observation for both the se-
lection of outcomes and collection of normative data is prom-
ising for a number of reasons. Direct observation is a widely
accepted data collection practice and can provide useful infor-
mation about students, the social context, and environmental
factors likely to influence social interactions. A number of
studies in this review described observational methods illus-
trating how direct observation can be applied systematically
(e.g., Davis et al. 1994; Garrison-Harrell et al. 1997; Sansosti
and Powell-Smith 2008). Although studies often seek to eval-
uate the effectiveness of an intervention for improvements in
certain predetermined outcomes, studies in which outcomes
were selected for individual students based on assessment
results provide helpful models for identifying the most appro-
priate outcomes for a particular peer-mediated intervention.

Furthermore, the use of direct observation to collect nor-
mative comparison data is particularly relevant to social inter-
ventions. BNormal^ levels and topographies of social behav-
iors vary substantially across social contexts (e.g., the cafeteria
vs. an academic class). Peer comparison data not only pro-
vides readers with context for interpreting social behavior
but it also paints a picture of the environments specific to
participants in the studies. Koegel et al. (2013) illustrates this
point.While readers may assume that normative rates of social
interactions are relatively the same across lunchtime social
clubs, levels and ranges of peer interactions varied substan-
tially across the lunchtime clubs in which each participant
participated. Each peer comparison provided insight into each
participant’s social outcomes relative to the specific group,
framing outcomes in an appropriate context as a means of
validating results.

Third, although more than half of studies used assessment
to adapt intervention components, most relied on fairly weak
assessment methods. Consultation with stakeholders was fre-
quently used as a means of gathering information about activ-
ities or tasks, materials, setting, and peers. Authors noted get-
ting input from teachers, parents, and/or paraprofessionals,
without including details about precisely how they obtained
the information (e.g., Liber et al. 2008; Parker and Kamps
2011).While it is possible that researchers used more rigorous
methods not reported in these articles, readers are unable to

draw conclusions about or take direction without more de-
tailed descriptions.

More rigorous methods of assessment—such as direct obser-
vation, questionnaires, and interviews—were less frequently
used to individualize intervention components than outcomes.
For example, Ganz et al. (2012) used systematic direct observa-
tion to collect peer comparison data to contextualize outcomes
for the student with ASD but Basked Barbara’s teacher to suggest
two activities that were age appropriate and that she thought the
students would enjoy^ to select intervention activities. Other
studies demonstrated similar use of more rigorous assessments
targeted to outcomes, while using less rigorous methods to indi-
vidualize intervention component studies (e.g., Koegel et al.
2005, 2012). Also surprising, less than one third of studies in-
cluded assessments to inform peer selection. Because peers must
be selected at the start of each peer-mediated intervention, they
are most likely to vary across participants and present a prime
opportunity to select peers based on students’ preferences or
desired characteristics. Yet, few studies included descriptions of
assessment methods to guide peer selection.

Fourth, the focus of assessment in most studies was narrow.
In 18 studies, researchers used a single assessment procedure
to address only one feature of the intervention or outcome.
Each assessment procedure reflected in this collection of stud-
ies has potential for researchers to gather information related
to multiple intervention elements and/or outcomes at once
(e.g., questionnaires incorporating items asking about stu-
dents’ preferences and social needs, direct observations noting
specific social outcomes requiring intervention and the peers
with which the student most frequently interacts). Only three
studies illustrated the use of assessment procedures to address
multiple intervention components and outcomes (i.e., Delano
and Snell 2006; Harper et al. 2008; Peck et al. 1997). Each
also used multiple assessment procedures to gather informa-
tion about each intervention component and outcome. By
using various sources of information for a single component
and using each assessment to gather information useful for
individualizing more than one intervention element, these
few studies demonstrated the use of both effective and effi-
cient assessment.

Fifth, the assessment procedures within studies were often
poorly described and not easily replicable. More than half of
the studies included ambiguous descriptions of assessments
requiring coding in less-precise categories, including
Bconsultation with stakeholders-format unclear,^ Binterview
format unspecified,^ and assessment unspecified.
Assessments described with enough information to warrant
specific categorization of assessment practices were still often
insufficient to replicate, such as Bselection of dependent vari-
ables was based on investigator observations, teacher input
and participants’ IEP goals^ (Banda and Hart 2010, p. 126).
Well-described assessments were rare, and the inadequate de-
scriptions used by many authors leaves uncertain the format
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and quality of the assessment. Like any other element of the
independent variable, a clear and replicable description of as-
sessment methods used to individualize interventions or select
outcomes is relevant to the replicability of the study and its
findings.

Limitations

Several limitations warrant consideration when drawing conclu-
sions from this review. First, we limited this review to informa-
tion reported by study authors, whichmay provide an incomplete
portrait of what researchers actually did. Therefore, conclusions
about the quality of the actual assessment procedures should be
made with caution. The reasons for the omission of assessment
information could be multiple, including limited manuscript
space or the absence of standards for describing this aspect of a
study. Nevertheless, clear reporting is needed to enable both
replication and extension by other research teams.

Second, we defined assessment broadly to present a compre-
hensive overview of how data-based decision making is used in
the peer-mediated intervention literature. For example, document
reviews can be a good source of assessment data but are not
assessments, per se. No authors reporting the use of document
reviews included information about specific assessment informa-
tion retrieved. In addition, consultation with stakeholders may
not always be considered a true assessment. Given the limited
information provided by most authors, our decision to include
studies using methods loosely defined as assessment procedures
was twofold. Some studies included these methods in conjunc-
tion with other assessments, often as a precursory step to a more
in-depth assessment procedure (e.g., Peck et al. 1997). By includ-
ing this information, we were able to provide a more compre-
hensive description of all methods used to inform interventions
and outcomes. Including these vague methods also further high-
lights the need for more detailed reporting.

Third, this review does not allow us to address the efficacy
of the assessment approaches used within these studies. Only
Peck et al. (1997) experimentally evaluated the effects of
assessment-based individualization of interventions on social
outcomes. Yet, this study did not draw clear conclusions about
the effectiveness of the assessment-based changes made to the
intervention. Without high-quality experimental evaluation of
assessment procedures, we are unable to draw conclusions
about which assessments were most effective.

Implications for Practice

The findings of this review have some implications for prac-
tice. First, given the flexible nature of many peer-mediated
interventions, practitioners should consider all opportunities
for individualization when introducing a social-focused inter-
vention involving peers. The selection of activities, materials,
settings, and peer partners provides opportunities to increase

the motivation of students with ASD and peers by capitalizing
on students’ preferences and strengths and minimizing chal-
lenges unrelated to intervention goals. For example, when
choosing inclusive activities for an after-school club, using
assessment to determine the interests and preferences of the
students with and without ASD can serve to identify activities
that are engaging and reinforcing for all students. Moreover,
formative assessment can be used to decrease or eliminate
unnecessary challenges by determining if the student has the
necessary prerequisite skills for the assigned activities or if
tasks are too difficult to complete without adult assistance. If
intervention goals are primarily social rather than academic,
selecting materials at the academic level of the student with
ASD may allow him or her to participate independently, leav-
ing the focus of the intervention on the targeted social
outcomes.

Second, a number of studies incorporated assessment
methods with strong potential for application for use by prac-
titioners who are implementing peer-mediated social interven-
tions. Preference assessments—which take a variety of
forms—are a valuable means for practitioners to determine
students’ likes and dislikes. Practitioners can use formal or
informal interviews to ask students, parents, or teachers to
rank order students’ preference for materials, activities, set-
t ings, or peers. Published measures, such as the
Reinforcement Assessment for Individuals with Severe
Disabilities (Fisher et al. 1996) used by Strasberger and
Ferreri (2014), could be used with school-age children and
provides a structured interview format. Structured observa-
tions may be another useful way to determine preference
based on how often or how long a student engages with par-
ticular items, activities, or peers, either given free access or
when presented with a choice. Furthermore, these methods
can be combined to gather information from multiple sources
and gain a more comprehensive understanding of the prefer-
ences of students with ASD and their peers. These same as-
sessment methods can be useful to rule out non-preferred
items, activities, or peer partners.

Third, direct observation was used across multiple studies
to collect information on the normative rates of peers’ behav-
ior. This approach could be particularly helpful to guide the
intervention decisions of practitioners. Because peer-mediated
interventions can be implemented in a wide variety of settings
with varying social expectations, appropriate or expected
levels of social outcomes may not always be known in ad-
vance. Peer comparison data can aid practitioners in determin-
ing a targeted level of behavior change specific to the context
of the intervention.

Implications for Future Research

The findings of this review highlight several avenues for fu-
ture research. First, authors should describe assessments
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comprehensively and replicably. Most studies in this review
failed to include sufficient detail to categorize or differentiate
the methods of assessment, making a clear and complete un-
derstanding of procedures impossible. To provide replicable
methods, future researchers must clearly (a) identify and de-
scribe the assessment approach being used, including its psy-
chometric properties and findings; (b) note when in the course
of the intervention the assessment was completed (e.g.,
prebaseline; between baseline and intervention); (c) describe
the setting in which assessment was conducted; (d) identify
the person implementing each assessment; and (e) describe the
specific intervention components individualized based on as-
sessment data. As part of the process of defining the indepen-
dent variable, assessment methods should be described in a
replicable manner.

Second, researchers must strive to use methods of
assessment that meet benchmarks for quality in the spe-
cial education field. Using high-quality assessment
methods provides valuable models of best practice for
practitioners and other consumers of research. This is
particularly important for emerging, promising interven-
tion practices, for which the means for making adapta-
tions may not be commonly known or practiced by
educators or other researchers. Moreover, interventions
with flexibility of implementation and great potential
for individualization, such as peer-mediated social inter-
ventions, require researchers to carefully consider ways
to use multiple sources of information (i.e., multiple
assessment methods) to inform a variety of different
intervention components and outcomes. Further explora-
tion of best practices for effective and efficient formative
assessment would benefit practitioners by minimizing
their time and effort put toward the assessment and
intervention process and benefit their students by maxi-
mizing the impact of interventions.

Third, research experimentally evaluating the effects
of assessment-based changes to peer-mediated social in-
terventions is needed. Without it, neither researchers nor
practitioners can draw meaningful conclusions about
which assessments are effective and which elements of
interventions can be individualized to improve outcomes
for students with ASD. Research testing the effects of
an individualized intervention compared to baseline or
control group, as done in the vast majority of the stud-
ies in this review, allows us to draw conclusions only
about the effectiveness of the individualized interven-
tion, not the assessment. In order to determine the ef-
fectiveness of assessment-based modifications to the in-
tervention, future research must compare the effects of
unaltered peer-mediated interventions with adapted ones.
This can be accomplished readily using single-case de-
sign, which provides a means of evaluating effects both
within and across participants.
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