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Abstract

The Adapted Skillstreaming Checklist measures social/social-communication skills and behavioral flexibility/regulation of
children with autism spectrum disorder without intellectual disability. Prior studies provided support for the reliability
and criterion-related validity of the Adapted Skillstreaming Checklist total score for these children; however, no studies
have examined the Adapted Skillstreaming Checklist factor structure. This exploratory factor analysis examined the
factor structure and internal consistency of parent ratings on the Adapted Skillstreaming Checklist for a sample of 331
children, ages 6—12years, with autism spectrum disorder without intellectual disability. Results yielded a correlated
three-factor solution. The individual factors and total score demonstrated very good internal consistency reliability.
Findings supported the presence and interpretability of three subscales, as well as derivation of a total composite
reflecting overall prosocial and adaptive skills and behaviors. Implications for assessment and research are discussed.
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Significant social/social-communication impairments and
circumscribed and repetitive behaviors and interests define
autism spectrum disorder (ASD; American Psychiatric
Association, 2013). The multi-symptom nature of the dis-
order, along with significant heterogeneity in symptom
expression and functional levels of those diagnosed, poses
a major assessment challenge. Factors such as cognitive
and language abilities and developmental level influence
the manifestation of skills and symptoms and can affect
the psychometric properties of measures (Koenig, De Los
Reyes, Cicchetti, Scahill, & Klin, 2009; Lord, Corsello, &
Grzadzinski, 2014). This suggests the need for develop-
ment and evaluation of measures for more homogeneous
(narrower) subgroups with ASD (Lord et al., 2014).
Assessment of clinical features and performance of chil-
dren with ASD also requires consideration of the manner
in which the symptom, skill, and/or behavior is measured.
For example, diagnostic observations yield accurate diag-
noses; however, they often rely on dichotomous measure-
ment of symptoms (absent or present) which provides little
information on the degree to which the skill, symptom, or
behavior is exhibited or degree of impairment (Achenbach,
2011; Davis & Carter, 2014).

Rating scales are also used to measure the clinical fea-
tures and skills of children with ASD (Davis & Carter,
2014; Lopata et al., 2017b). In contrast to diagnostic obser-
vations which can be time and labor intensive and require
extensive training (Norris & Lecavalier, 2010), rating
scales are easily administered, brief, and can assess a range
of skills and symptoms based on informants in authentic
environments (Constantino & Gruber, 2012; Lord &
Corsello, 2005; Norris & Lecavalier, 2010). Continuous
scaling of most rating scales is useful as the skills and
symptoms of these children are not dichotomous (absent or
present) and they exist on a continuum (Ibanez, Stone, &
Coonrod, 2014). As such, rating scales can provide impor-
tant information on the extent, frequency, or severity of the
trait (Achenbach, 2011). Continuous scaling is also useful
in measuring treatment outcomes (Achenbach, 2011;
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Reynolds & Kamphaus, 2015) including for ASD studies
(Constantino & Gruber, 2012). There is widespread recog-
nition of the need for treatment sensitive measures in ASD
intervention studies and the negative impact of this issue
on efficacy determinations (Bellini, Gardner, & Markoff,
2014; Stichter, Herzog, Owens, & Malugen, 2016; White,
Keonig, & Scahill, 2007). Poor alignment of scale items
with treatment targets can reduce a scale’s sensitivity
(Koenig et al., 2009; McMahon, Lerner, & Britton, 2013;
Stichter et al., 2016) so developing interventions and
scales that are keyed to the clinical features of ASD may
improve sensitivity (White et al, 2007). Although
researchers have developed study-specific measures to
increase treatment sensitivity (e.g. DeRosier, Swick,
Davis, McMillen, & Matthews, 2011), few have been rig-
orously tested for their psychometric properties. This led
Lopata et al. (2017b) and White et al. (2007) to recom-
mend that researcher-developed measures be tested for
their psychometric properties (and ease of use and cost),
especially those that exhibit good treatment sensitivity.

One segment of the ASD population that has increased
is children with ASD without intellectual disability (ID);
this subgroup currently comprises more than two thirds of
those diagnosed (Christensen et al., 2016). The increase in
prevalence among this subgroup indicates the need for
measures that yield valid information on the skills and
clinical features of these children, can be easily completed,
and are treatment sensitive (Lopata et al., 2017b; McMahon
et al., 2013). Assessing skills and performance on a con-
tinuum (continuous scaling) is particularly important for
children with ASD without ID as there are few social/
social-communication behaviors that are completely
absent, which warrants a different type of scale item and
assessment approach (Lord et al.,, 2014). Dichotomous
measurement may also be limited as it fails to recognize
that skills and symptoms can be observed in contradictory
ways. For example, some children may exhibit limited
social initiations or interactions, whereas others exhibit
excessive, odd, or inappropriate initiations or interactions
(Bellini et al., 2014; Davis & Carter, 2014). In addition to
social functioning, measures should also assess behavioral
performance related to circumscribed and repetitive behav-
iors and interests as these can interfere with the social and
adaptive skills of children with ASD without ID
(Bauminger-Zviely, 2014).

The Adapted Skillstreaming Checklist (ASC; Lopata,
Thomeer, Volker, Nida, & Lee, 2008) is a rating scale spe-
cifically designed to assess the functioning of children
with ASD without ID. In contrast to most measures that
assess the absence of social-communication skills or
behaviors and the presence of unusual interests or behav-
iors (Lord et al., 2014), the ASC assesses these two dimen-
sions from an adaptive perspective (i.e. prosocial skills and
behavioral flexibility and regulation). The ASC was origi-
nally developed as a study-specific measure to assess

outcomes of a psychosocial treatment for children with
ASD without ID, with the treatment targets keyed to the
diagnostic elements (social/social-communication skills
and circumscribed and repetitive behaviors and interests).
Scale items measure prosocial skills and behaviors aligned
with the treatment targets and diagnostic features. A num-
ber of psychosocial intervention studies for children with
ASD without ID have found the ASC to be treatment sen-
sitive (e.g. within-group pre-posttest effect sizes from
medium-to-large for parent ratings; Lopata et al., 2017a;
Lopata et al., 2008). Sample-specific psychometric data
were only presented for two of the interventions studies;
these indicated good internal consistency (0.94) and mod-
erate-to-high correlations with related scales on estab-
lished measures of adaptive and clinical functioning
(Lopata et al., 2010; Lopata et al., 2008). Despite the initial
support, the data were based on very small samples (i.e.
N=54 and N=36).

Only one psychometric study tested the reliability and
validity of ASC parent ratings for a large sample of chil-
dren with ASD without ID (N=275; Lopata et al., 2017b).
Internal consistency was very good (0.92) and test—retest
reliability was very good at 6 weeks (Pearson r=0.81,
ICC=0.78) and good at 9 months (Pearson r=0.63,
ICC=0.64). Strong negative correlations were found
between the ASC total score and ratings of ASD symptom
severity (r=—0.69; Constantino & Gruber, 2012).
Criterion-related validity was also supported in significant
positive correlations between the ASC total and ratings of
adaptive skills (including social skills ¥=0.64) and signifi-
cant negative correlations with ratings of externalizing
behavior problems (composite »=-0.45) on a broad clini-
cal measure (Reynolds & Kamphaus, 2004, 2015). Based
on these positive findings, the authors recommended
exploratory factor analyses to assess the possible presence
of subscales within the ASC. Given its treatment sensitiv-
ity, documenting the ASC factor structure may provide
researchers with a more refined measure for testing
efficacy.

This study assessed the factor structure of ASC parent
ratings for a large sample of children with ASD without
ID. It addressed the need for studies of standardized
measures used to assess the skills and performance of
these children, particularly those used to monitor
changes over time or treatment outcomes (Davis &
Carter, 2014; McMahon et al., 2013). It also addressed
the need for studies of measures that assess skills on a
continuous scale and testing for the presence of factors
that parallel the primary symptom dimensions
(Constantino et al., 2004; Fernandopulle, 2011). Finally,
it met the need for studies using a well-characterized but
narrowly defined subgroup with ASD (without ID) as
cognitive and language abilities can affect a measure’s
properties including its factor profile (Fernandopulle,
2011; Lord et al., 2014).
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Table 1. Demographic characteristics of child sample and
parent raters.

Characteristic Child participants

(N=331)
M (SD)
Age (years) 9.31 (1.65)
Parent education (years) 15.66 (2.24)
WISC-IV Short-Form 1Q 104.91 (14.38)
CASL
Short-Form Expressive Language 99.84 (15.92)
Short-Form Receptive Language 105.15 (15.78)
ADI-R
Impairment in Social Interaction 18.51 (5.33)2
Impairment in Communication 15.01 (4.31)2
Restricted Repetitive Behavior 5.78 (2.09)>
SCQ Total Score 21.54 (5.28)°

n (% of total)

Gender
Male 294 (88.8)
Female 37 (11.2)
Ethnicity
White 289 (87.3)
African American 8 (24)
Latino 5(1.5)
Asian American 7 (2.1)
Mixed race/ethnicity 22 (6.6)

WISC-IV: Wechsler Intelligence Scale for Children-4th Edition;
CASL: Comprehensive Assessment of Spoken Language; ADI-R:
Autism Diagnostic Interview-Revised; SCQ: Social Communication
Questionnaire.

The WISC-IV 4-subtest short-form consisted of the Block Design,
Similarities, Vocabulary, and Matrix Reasoning subtests and the CASL
4-subtest short-form consisted of the Antonyms, Synonyms, Syntax
Construction, and Paragraph Comprehension subtests.

2ADI-R scores based on a sample size of n=262.

5SCQ Total Score based on a sample size of n=69.

Method

Participants

Parent ratings of 331 children, ages 6—12 years, with ASD
without ID were included in the analyses. All children had
participated in one of multiple prior trials testing the effec-
tiveness of various psychosocial treatments for this popu-
lation, and they were recruited for those trials via school
and public announcements. Each child had a prior clinical
diagnosis of ASD (or autism, Asperger’s, or Pervasive
Developmental Disorder—Not Otherwise Specified),
Wechsler Intelligence Scale for Children—4th Edition
(WISC-IV; Wechsler, 2003) short-form 1Q>70, and
Comprehensive Assessment of Spoken Language (CASL;
Carrow-Woolfolk, 1999) short-form expressive or recep-
tive language score > 70. Each child also met criteria on
the Autism Diagnostic Interview—Revised (Rutter,
LeCouteur, & Lord, 2003) or Social Communication

Questionnaire (Rutter, Bailey, & Lord, 2003) which was
completed to confirm her or his diagnosis. The child sam-
ple was predominantly male (89%) and White (87%) and
had a mean IQ and language level in the average range.
Parents reported an average parent education level of
15.7years (Table 1). Demographic data were compiled
from the various treatment trial databases.

Measure

ASC. The ASC (Lopata et al., 2008) is a 38-item rating scale
developed to measure the social/social-communication
skills and behavioral and interest flexibility and regulation
of children with ASD without ID. Each item measures a
specific skill or behavior that is keyed to a clinical feature of
ASD. As noted, the ASC items assess these skills from a
prosocial and adaptive perspective (i.e. extent to which the
skill or adaptive behavior is exhibited). Parents rate each
item on a scale from 1 (almost never) to 5 (almost always).
The ASC includes 30 items (including adapted items) from
the Skillstreaming curriculum (Goldstein, McGinnis,
Sprafkin, Gershaw, & Klein, 1997; McGinnis & Goldstein,
1997) and 8 researcher-created items. Individual item scores
are summed to yield a total composite score, and higher
scores indicate greater use of the prosocial and adaptive skill
or behavior. (Data on the psychometric properties of the
ASC were described in the introduction.)

Procedures

Institutional Review Board (IRB) approval was obtained
for each of the treatment trials from which the cases
were compiled, along with informed consent and assent
(Canisius College IRB). For each treatment trial, parents
completed a battery of baseline (pretreatment) measures
that included the ASC. Upon completion and return,
each protocol was immediately reviewed to ensure it
was complete. Incomplete protocols or protocols con-
taining errors (e.g. omitted items, multiple responses to
an item, etc.) were immediately reviewed with the parent
to correct the error(s). Each treatment trial also instituted
a structured scoring and data entry protocol to ensure
accuracy. Each ASC was scored independently by two
research assistants, with any discrepancies in scoring
resolved by a third scorer. Following a similar proce-
dure, all demographic and protocol data were initially
entered into the study database by a research assistant
and independently checked by a second research assis-
tant, with any discrepancy corrected by a third member
of the team.

Data diagnostics and analysis plan

Exploratory factor analysis (EFA) was selected as no prior
studies have tested for the presence of factors within the
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ASC. This exploratory analytic method is useful in exami-
nation of latent constructs in a set of items or measures in
the absence of prior theory or research (Floyd & Widaman,
1995). Prior to conducting the EFA, data quality, com-
pleteness, and suitability for factor analysis were exam-
ined. Complete data were available for all 331 cases, with
no out-of-range values. The sample of 331 was considered
adequate for EFA based on the study goal of conducting
the first structural study of the measure, the homogeneous
sample, and preliminary analysis (item analysis and matrix
tests including the Kaiser-Meyer—Olkin and Bartlett’s
tests), as well as guidelines and empirical studies of sam-
ple size issues in the factor analysis literature. Individual
item analysis was conducted to examine distributions of
the items. Skewness, kurtosis, and item-total correlations
were examined for all items; the range of skewness values
was —0.38 to 0.51 and kurtosis values was —0.70 to 0.41,
and the mean item-total correlation was 0.46 with a range
0f 0.27 to 0.63.

With regard to sample size guidelines for EFA, many
recommendations have focused on total sample size or
item/participant ratio, which may be set in study planning.
However, the quality of the data also affects the quality of
the analysis, knowable only once the data are obtained
(Bandalos & Finney, 2010). In terms of guidelines, Tinsley
and Tinsley (1987) recommended 5-10 participants per
item up to samples of 300 (in the present study the ratio
was 8.7 participants/item). Comrey (1988) recommended
that a sample size of 200 is “reasonably good” (p. 759) for
40 or fewer variables (the present study included 38 with
331 participants). In summarizing the guidelines, DeVellis
(2017) concluded that, while not capturing the full com-
plexity of validity issues in factor analysis, the guidelines
generally suffice in study planning. Costello and Osborne
(2005) reviewed a wide array of guidelines and simula-
tions that went beyond consideration of sample size and
item/participant ratios. These simulations illustrated the
impact of interactions between communality, sample size,
item number, and factorial complexity on the accuracy of
reproduced results. Costello and Osborne (2005) con-
cluded that larger communality values in the context of
relatively small numbers of factors will improve reproduc-
ibility of factor structures. In the present study, initial com-
munality ranged from 0.265 to 0.714 with a mean of 0.450.
Costello and Osborne (2005) also emphasized the impor-
tance of the exploratory context (not hypothesis testing or
confirmatory analysis) in evaluating data for EFA. SPSS
25 (item and reliability analysis, EFA) and Stata 15.1 (par-
allel analysis) were used in the current analyses.

For the current data set, the Kaiser-Meyer—Olkin meas-
ure of sampling adequacy was 0.88, indicating that most of
the variance in the data was attributable to underlying fac-
tors. Similarly, Bartlett’s test of sphericity indicated that
the correlation matrix was suitable for structural analysis
(»<0.001). Given the goal of identification of latent

-]

Eigenvalues

Factor

—&— Factor Analysis ————- Parallel Analysis

Figure 1. Scree plot with parallel analysis.

structure and expectation of correlated factors, principal
axis factoring with oblimin rotation was utilized. Following
examination of the communalities, scree plot, and eigen-
values, an optimal initial solution was identified. Follow-up
analyses examined alternative solutions. Parallel analysis
was also used in determining the optimal number of fac-
tors. The pattern and structure coefficients were reviewed
and reported to facilitate interpretation of the final solution
(Bandalos & Finney, 2010).

Results

The scree plot with results of the parallel analysis is dis-
played in Figure 1. The break in the eigenvalues appears at
approximately 2, following the third factor. The eigenval-
ues and percent of variance for the first three factors were
9.72 (25.6%), 2.88 (7.6%), and 2.57 (6.8%). The parallel
analysis also supports the viability of a three-factor solu-
tion, with the parallel eigenvalues well below the first
three factors. The next step limited the analysis to three
factors, followed by oblimin rotation. The pattern and
structure coefficients from this analysis are presented in
Table 2. The values in Table 2 further support the three-
factor solution as both simple and interpretable. All three
factors are represented by substantial numbers of items (19
for Factor 1, 9 for Factor 2, and 10 for Factor 3). The coef-
ficients for each factor are generally moderate, and the pat-
tern and structure coefficients correspond well overall in
terms of relative position and at the item level in terms of
magnitude. Table 3 presents the factor intercorrelations
which are low to moderate (0.20-0.39). Coefficient alpha
reliabilities for the three factors are 0.90 (Factor 1), 0.80
(Factor 2), and 0.79 (Factor 3), and 0.92 for the full scale.

The items that comprised the first factor were examined
to determine the underlying construct (skill or behavioral
feature). Factor 1 was labeled Social Communication Skills
(SCS) as all 19 items were assessing prosocial interper-
sonal skills related to social-communication and
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Table 2. (Continued)

Structure coefficients

Pattern coefficients

Item

Factor 2 Factor 3 Factor | Factor 2 Factor 3

Factor |

0.606
0.528
0.452

0.369

0.551

3. Does your child talk to others about things of interest to both of them??

0.318

0.483

9. Does your child carry out instructions from others quickly and correctly??

0.470

13. Does your child end conversations before leaving or beginning a new topic?®

35. Does your child wait his or her turn to talk (without interrupting)?<

0.501

0.312

0.460

0.520
0.483

0.407
0.362
0.342

0.438

10. Does your child contribute to discussions occurring in the environment?®
34. Does your child maintain eye contact when talking with others?¢
I. Does your child listen when you or others talk to him or her??

0.401

0.474

0.341

0.376
0.337

0.359

12. Does your child ignore distractions and remain focused on the task at hand?¢

Highest loadings per factor bolded. Coefficients < 0.30 are not displayed. Items reproduced with permission from Research Press and Lopata and Thomeer-.

2Exact item from Skillstreaming curriculum (Goldstein, McGinnis, Sprafkin, Gershaw, & Klein, 1997; McGinnis & Goldstein, 1997).

bltem adapted from the Skillstreaming curriculum (Goldstein et al., 1997; McGinnis & Goldstein, 1997).

‘ltem created by Lopata and Thomeer (Lopata, Thomeer, Volker, Nida, & Lee, 2008).

Table 3. Factor correlations.

Factor | Factor 2 Factor 3
Factor | 1.00
Factor 2 0.27 1.00
Factor 3 0.39 0.20 1.00

social-cognition (social and emotion understanding and
expression, initiating interactions, responding to and inter-
acting with others, etc.). For example, Item 5 strongly
loaded on this factor and it focuses on the communication
of gratitude toward others. Items 22 and 25 also loaded
strongly and describe empathic interaction skills (under-
standing and expressing emotions). There are eight items
with pattern coefficient and seven items with structure
coefficient loadings greater than 0.60. The lowest loadings
were for Item 31, which assesses negotiation skills (pattern
coefficient=0.314, structure coefficient=0.457). Overall,
Factor 1 (SCS) accounted for approximately 26% of the
total variance prior to rotation.

Based on the content of the items, Factor 2 was labeled
Behavior Regulation Skills (BRS). The nine items on this
factor comprise about 8% of the total variance and assess
skills involving self-control and avoiding and responding
appropriately to challenging situations. The item loading
highest on this factor was Item 29 (avoiding trouble situa-
tions; pattern coefficient=0.622, structure coeffi-
cient=0.636) and the highest three items all had loadings
that exceeded 0.50 for both pattern and structure coeffi-
cients. The item with the lowest loading was Item 23
(expressing anger without aggression; pattern coeffi-
cient=0.334, structure coefficient=0.369).

After reviewing the content of the items in the third fac-
tor, Factor 3 was labeled Interest Regulation during
Discussions (IRD). The 10 items on this factor accounted
for approximately 7% of the variance and they reflect the
child’s skills in regulating her or his interests during dis-
cussions and the manner in which those interfere with
social conversations and interactions with others. The
highest loading items on this factor (Items 38, 37, and 3)
had pattern and structure coefficients above 0.50 and these
directly assess skills in refraining from running on about or
sharing unrelated information about a circumscribed inter-
est during discussions, and discussing topics of interest to
others. The lowest loading item was Item 12 (ignoring dis-
tractions and remaining focused; pattern coeffi-
cient=0.337, structure coefficient=0.359).

With regard to cross-loading, pattern coefficients for
Factor 1 included four items with some degree of cross-
loading, though all of these coefficients were less than
0.40. The higher loadings of these items on Factor 1, as
well as the content of the items, clearly indicate their
inclusion on Factor 1 (SCS). Factor 2 had one item that
cross-loaded with another factor (Item 24, pattern
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coefficient=0.335); however, that item had a higher
loading on Factor 2, and its content was clearly more
aligned with the content of Factor 2 items. There were no
cross-loading items for Factor 3 in the pattern coeffi-
cients. There were more cross-loaded items in the struc-
ture coefficients (the correlations of the item with the
factor). Although the differences in magnitude of the
structural coefficients and content of the individual items
clearly supported their inclusion in the primary-assigned
factor, the content of the cross-loaded items could be
seen to represent overlap with the additional factor or
factors. Given the relatively clear factor structure, impor-
tance of the items in terms of capturing important ASD-
related features, and fact that this was the first test of the
ASC factor structure, no items were dropped. Follow-up
analyses examining two-, four-, and five-factor models
showed that the three-factor model was superior in terms
of both interpretability and in producing lower factor
correlations.

Finally, because the ASC has been used to monitor
treatment outcomes in several psychosocial intervention
studies for children with ASD without ID, the relationship
between age and each ASC item was examined. To assess
the possibility of a correlation between age and each item,
distribution statistics and plots were examined. Age was
normally distributed (skewness=0.28, kurtosis=—0.94).
Next, 38 scatterplots with regression lines of the individual
items with age were examined for evidence of unusual pat-
terns (non-linearity, odd clustering, outliers). These analy-
ses showed no evidence of unusual patterns that might
influence correlations. Correlations of each item with age
were then calculated. The mean correlation was —0.007
(SD=0.060), median correlation was —0.008, and range
was from —0.15 to 0.14. These analyses indicate that age
was unrelated to ASC item ratings in these data. Lopata
et al. (2017b) also reported no significant association
between age and the ASC total score.

Discussion

Children with ASD without ID constitute a majority and
increasing proportion of children with ASD. This sub-
group is characterized by relative strengths in cognitive
and language abilities which can affect both the expression
of skills, behaviors, and symptoms and the properties of
assessment instruments including its factor profile
(Fernandopulle, 2011; Lord et al., 2014). As such, there is
a need for development and testing of measures for nar-
rower subgroups with ASD including those without ID. In
addition, there is widespread recognition of the need for
treatment sensitive measures (e.g. Bellini et al., 2014;
Stichter et al., 2016), as well as measures that utilize con-
tinuous scaling which yields important information on the
degree to which a trait is exhibited and/or responsive to
treatment (Achenbach, 2011; Constantino & Gruber,

2012). Continuous scaling is also important as the skills
and behaviors of children with ASD without ID exist on a
continuum and there are few skills and behaviors that are
completely absent (Lord et al., 2014). Given the problems
with treatment sensitivity, White et al. (2007) suggested
that this might be improved by aligning the measure items
and treatment targets to common features of ASD.

The ASC (Lopata et al., 2008) is a rating scale devel-
oped to assess the social/social-communication skills and
behavior and interest regulation and flexibility of children
with ASD without ID. Prior studies provided strong sup-
port for the reliability, criterion-related validity, and treat-
ment sensitivity of the ASC for these children; however,
no studies were identified that examined its factor struc-
ture; this study examined the factor structure and reliabil-
ity of the ASC for a large sample of children with ASD
without ID. Results yielded a three-factor correlated solu-
tion. The correlations among the three factors were low-to-
moderate supporting the derivation of a composite score
reflecting overall prosocial and behavioral skills, in addi-
tion to the three separate factor (subscale) scores. Internal
consistency estimates were high for the three individual
factors (0.79 to 0.90) and total score. Internal consistency
for the ASC total score in this study (0.92) is consistent
with that reported by Lopata et al. (2017b) for children
with ASD without ID.

The largest factor, Social Communication Skills (SCS),
consisted of 19 items assessing a range of social-commu-
nication and social-cognitive skills (e.g. begins conversa-
tions, asks questions of another, understands another’s
feelings, recognizes own emotions). The second factor,
Behavior Regulation Skills (BRS) consisted of 9 items.
This factor was comprised of items measuring behavioral
self-control skills such as appropriately responding to teas-
ing, accepting consequences, expressing anger without
aggression, dealing appropriately with being left out, and
so forth. The third factor, Interest Regulation during
Discussions (IRD), included 10 items. While many of
these items clearly depicted interest regulation skills dur-
ing conversations (e.g. talking without oversharing, talk-
ing about topics of interest to others, remaining on a topic),
several items appeared to be related to social skills associ-
ated with interest regulation skills. For example, a child’s
skills in transitioning to a new conversational topic, ignor-
ing distractions, and/or waiting her or his turn to talk would
be affected by her or his ability to self-regulate her or his
own interest and engage with/follow the interest(s) of oth-
ers. The correlations among the ASC factors provide some
additional support for the link between interest regulation
and social competencies as the association was highest
between the SCS and IRD factors. This association was
also reported by McDonald et al. (2015) who found cir-
cumscribed and repetitive interests and behaviors were
significantly associated with adaptive social skills.
Bauminger-Zviely (2014) similarly noted that restricted
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and repetitive interest and behaviors negatively impact
social and adaptive functioning.

Overall, results suggest that the ASC items are measur-
ing the skill areas identified by Lopata et al. (2017b, 2008);
however, the prior descriptions identified two broad catego-
ries (i.e. social/social-communication skills and behavioral
and interest regulation). The broad single area of behavioral
and interest regulation skills described by Lopata et al.
(2017b, 2008) appeared to consist of two factors in the cur-
rent study, with BRS reflecting appropriate behavioral regu-
lation and responses to negative events and IRD reflecting a
separate skill area involving effectively managing intrusive
circumscribed interests, especially during discussions, and
their associated impact on some social skills.

Despite this being the first study to examine the factor
structure of the ASC, the findings may have some clinical
implications. For example, the prior intervention studies
that used the ASC consisted of cognitive-behavioral treat-
ments targeting social-communication and social-cogni-
tive skills, as well as instructional techniques commonly
used for children with ASD without ID in clinical and
school settings (i.e. direct instruction, modeling, role-play/
rehearsal, and performance feedback; McMahon et al.,
2013; Reichow, Steiner, & Volkmar, 2012). Given the
increasing use of cognitive-behavioral treatments (Ho,
Stephenson, & Carter, 2018) and the common use of these
individual instructional techniques in social interventions
for children with ASD without ID, the ASC may provide
researchers with a treatment-sensitive and psychometri-
cally sound outcome measure. Findings of a correlated
three-factor solution might also allow researchers testing
interventions to examine treatment effects at a subscale
level, as well as the overall ASC composite score. This
might help more precisely measure treatment effects on
specific areas of prosocial and adaptive functioning asso-
ciated with ASD. Increased use of the ASC as part of social
intervention studies for children with ASD without ID is
needed to further assess its treatment sensitivity.

Although this study was the first to provide information
on the ASC factor structure and it had a number of strengths
(e.g. rigorous screening procedure, relatively large sample
of children with ASD without ID, testing of a treatment
sensitive measure, etc.), several limitations warrant men-
tion. One limitation involved the relatively homogeneous
and narrowly defined group of children in the sample
(ASD without ID). While this helped minimize confound-
ing of results (as child 1Q, language, and developmental
level can affect the properties of a measure), it limits the
generalizability to others with ASD outside the inclusion
parameters. The sample was also largely White and male,
which further restricts the generalizability of findings. The
current results were also limited to only parent ratings.
Teachers are considered a critical source of information on
the skills and symptoms of children with ASD (Norris &
Lecavalier, 2010) due to their advanced knowledge of

typical and atypical child development and observations of
the children in educational settings (Constantino & Gruber,
2012; Mayes & Lockridge, 2018). Furthermore, because
schools are the principal settings where psychosocial inter-
ventions are provided to these children (Kasari & Smith,
2013), teachers are often used to assess the children’s
treatment responsiveness. Another limitation involved the
fact that neither the current study nor the initial ASC study
by the scale developer (Lopata et al., 2017b) conducted or
reported any interviewing of the informants’ understand-
ing of the items. A final cautionary note appears warranted
regarding Item 34 that assesses eye contact during discus-
sions. Although absent or reduced eye contact is a com-
mon clinical feature of ASD (APA, 2013), the expectation
of eye contact may be culturally oriented toward White
Western cultures and not necessarily expected or appropri-
ate in all cultures. Given these limitations, future studies
should consider testing the ASC with older and younger
youth with ASD without ID, as well as with youth with
ASD and ID to assess the potential impact of functional
level on the scale’s properties. Studies should also seek to
test the ASC properties in more racially and ethnically
diverse samples, as well as for other informants (e.g. teach-
ers) and clinical groups. In addition, future studies would
benefit from interviews to clarify informants’ understand-
ing of all the items; this includes studies with ASD and
non-ASD samples. Such interviews will provide valuable
information on the consistency with which informants
interpret the items for children with ASD, as well as pos-
sible differences for non-ASD groups. For example,
informants for typically developing children or children
with other clinical diagnoses may interpret the items on the
IRD factor as involving general conversational manage-
ment skills that are not related to a circumscribed (i.e. spe-
cial) interest. This may be in contrast to the core
circumscribed and repetitive interests captured by inform-
ants’ ratings of children with ASD without ID.

The current results, along with prior psychometric test-
ing, suggest that the ASC yields reliable and valid infor-
mation on the skills and behaviors of children with ASD
without ID. It also appears to be treatment sensitive to
social interventions which are commonly used to develop
the social and social-cognitive skills of these children. A
unique aspect of the ASC is its assessment of ASD-related
features (dimensions) from a prosocial and adaptive per-
spective using continuous scaling; this yields valuable
information on the extent to which the skill or behavior is
exhibited, which is important when tracking performance
over time. This approach is also considered useful as the
skills and behaviors of these children exist on a continuum
with few being non-existent. Ongoing testing and replica-
tion studies of the ASC are clearly warranted as the field
moves toward psychometrically sound measures that can
be completed quickly and efficiently and that are cost-
effective (Murray, Mayes, & Smith, 2011).
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