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Direct Assessment of Children’s Social-Emotional Comprehension

Clark McKown, Adelaide M. Allen, Nicole M. Russo-Ponsaran, and Jason K. Johnson
Rush University Medical Center

Social-emotional comprehension includes the ability to encode, interpret, and reason about social-
emotional information. The better developed children’s social-emotional comprehension, the more
positive their social interactions and the better their peer relationships. Many clinical tools exist to assess
children’s social behavior. In contrast, fewer clinically interpretable tools are available to assess
children’s social-emotional comprehension. This study evaluated the psychometric properties of a group
of direct assessments of social-emotional comprehension. Scores on these assessments reflected chil-
dren’s performance on challenging tasks that required them to demonstrate their social-emotional
comprehension. In 2 independent samples, including a general education school sample (n � 174) and
a clinic sample (n � 119), this study provided evidence that (a) individual assessments yield variably
reliable scores, (b) composite scores are highly reliable, (c) direct assessments demonstrate a theoretically
coherent factor structure and convergent and discriminant validity, and (d) composite scores yield
expected age- and diagnostic-group differences. Implications for clinical practice, theory, and assessment
development are discussed.

Keywords: social-emotional learning, child assessment, emotion recognition, theory of mind, social
problem solving

Social-emotional comprehension includes the ability to encode,
interpret, and reason about social-emotional information (Lipton &
Nowicki, 2009). Prior research has demonstrated that the better
developed children’s social-emotional comprehension, the more
positive their social interactions and the better their peer relation-
ships (Baron-Cohen, 1989; Bauminger, Edelsztein, & Morash,
2005; Collins & Nowicki, 2001; Crick & Dodge, 1994; Denham,
2006; Duke, Nowicki, & Walker, 1996; McKown, 2007; McK-
own, Gumbiner, Russo, & Lipton, 2009; Nowicki, Duke, & van
Buren, 2008). Better peer relationships are in turn associated with
better mental health and other important life outcomes (Parker &
Asher, 1987).

Practitioners working with socially marginalized children
would thus be well-served to include assessments of children’s
social-emotional comprehension as part of a social assessment
battery and use assessment findings to guide treatment plans.
Yet few clinical tools are suited to assessing social-emotional
comprehension. With noteworthy exceptions (e.g., the Meyer-
Salovey-Caruso Emotional Intelligence Test, Youth Version

[MSCEIT-YV]; Mayer, Caruso, & Salovey, 2005), existing
assessment strategies are better suited to assessing social be-
havior than social-emotional comprehension. Examples include
behavior rating scales (e.g., Social Skills Intervention System;
Gresham & Elliott, 2008), behavioral observations (e.g., Peer
Social Behavior Code; Walker & Severson, 1992), peer nomi-
nations (Chan & Mpofu, 2001; Moreno, 1933), and self-report
(e.g., Trait Emotional Intelligence Questionnaire-Child Form;
Mavroveli, Petrides, Shove, & Whitehead, 2008). In contrast,
social-emotional comprehension involves the activation and
deployment of internal mental processes. Accordingly, it would
be better measured with direct assessments requiring children to
solve social– emotional tasks.

Most of the few existing direct assessments narrowly assess a
specific dimension of social-emotional comprehension, which lim-
its their clinical utility. For example, the Diagnostic Analysis of
Nonverbal Accuracy (DANVA; Nowicki & Duke, 1994) measures
emotion recognition from faces, posture, and affective prosody.
Two of the DANVA’s strengths are that it includes child faces for
the facial emotion recognition subtest and that it can be used from
preschool through adulthood. The Mind in the Eyes Test Child
Version (Baron-Cohen, Wheelwright, Scahill, Lawson, & Spong,
2001) is a mental-state inference task in which children view
photos of the eye region of faces and indicate what the person is
thinking or feeling. It is currently used for research purposes only,
and there is no age range provided. The NEPSY-II (Korkman,
Kirk, & Kemp, 2007) includes Affect Recognition and Theory of
Mind (ToM) subtests for children ages 5 to 16 years old.

Two assessments measure social-emotional comprehension
more broadly, but focus on targeted populations. The Social In-
formation Processing Application (SIP-AP; Kupersmidt, Stelter, &
Dodge, 2011) measures several dimensions of children’s ability to
solve hypothetical social problems and was designed to assess
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social-cognitive correlates of aggression in boys ages 8 to 12 years
old (Kupersmidt et al., 2011). The MSCEIT-YV (Mayer et al.,
2005) assesses the ability to perceive emotion from faces, match
emotions to physical sensations, identify the cause of emotions,
and identify effective ways to manage emotions and was designed
for youth ages 10 to 17 years old (Rivers et al., 2012). Both of
these assessments sample social-emotional comprehension
broadly. Each is appropriate for a specific sex, age range, or
clinical population.

Thus, existing direct assessments vary in the domain coverage,
age range, and population for which they are appropriate. As a
result, depending on a child’s age, sex, and presenting issue,
appropriate social-emotional comprehension assessments may not
be available. With a limited range of tools suitable for the direct
clinical assessment of social-emotional comprehension, clinicians
may not be able to come to a fully informed understanding of
contributors to social impairment in many clinical populations.
Building on prior work, this study evaluated the psychometric
properties of a group of social-emotional comprehension assess-
ments in general education students and children with neurobe-
havioral disorders, including attention-deficit/hyperactivity disor-
der (ADHD), autism spectrum disorder (ASD), and reading
disorder (RD), across a wide age range (5 to 14 years). The
assessments are designed to measure children’s ability to encode,
interpret, and reason about social-emotional information. Evaluat-
ing the psychometric properties of assessments in two distinct
samples with a broad age range permits us to test the potential
clinical usefulness of the assessments across diverse groups.

A Model of Social-Emotional Comprehension

Lipton and Nowicki (2009) proposed the Social Emotional
Learning Framework (SELF) to conceptualize social-emotional
comprehension. In this context “social-emotional” refers to a mix-
ture of social and emotional phenomena. The SELF incorporates
features of prominent theories of social-emotional comprehension,
including social neuroscience (Adolphs, 2003), social information
processing (Crick & Dodge, 1994), affective social competence
(ASC; Halberstadt, Denham, & Dunsmore, 2001), and emotional
intelligence (EI; Salovey & Mayer, 1989–1990). The SELF em-
phasizes three broad constructs that each resemble features of
other models.

First, encoding of social-emotional information, or Social
Awareness, is defined as the ability to label others’ emotions from
nonverbal cues. Social Awareness draws upon research on non-
verbal communication (Nowicki & Duke, 1994) and is similar to
“emotion perception” from EI (Salovey & Mayer, 1989–1990) and
“receiving affective messages” from ASC (Halberstadt et al.,
2001). Second, interpreting others’ perspectives from their behav-
ior and language, or Social Meaning, draws from research that
finds that children’s theory of mind and pragmatic judgment both
involve interpreting intentions underlying others’ words and ac-
tions (Capps, Kehres, & Sigman, 1998; Landa, 2000; McKown,
2007; Peterson, Wellman, & Liu, 2005; Wellman & Liu, 2004).
Third, Social Reasoning is defined as the ability to reason about
social problems and draws from research on social information-
processing (Bauminger et al., 2005; Crick & Dodge, 1994; Den-
ham, 2006; Dirks, Treat, & Weersing, 2007).

Empirical evidence supports the conclusion that these three
dimensions of social-emotional comprehension are important.
When examined separately, Social Awareness, Social Meaning,
and Social Reasoning are each associated with social outcomes
including peer status, interpersonal negotiating skill, aggression,
and social withdrawal (Banerjee & Watling, 2005; Chung &
Asher, 1996; Dodge & Price, 1994; Erdley & Asher, 1999; Hughes
& Ensor, 2007; Nowicki & Duke, 1994; Slaughter, Dennis, &
Pritchard, 2002; Yeates, Schultz, & Selman, 1991; Yeates,
Schultz, & Selman, 1990). Work examining Social Awareness,
Social Meaning, and Social Reasoning together suggests that the
better children perform on assessments of several dimensions of
social-emotional comprehension, the more others report they en-
gage in socially competent behavior (McKown et al., 2009).

Hypotheses

A main goal of this study was to demonstrate the psychometric
properties of a group of direct assessments of social-emotional
comprehension. To this end, we tested several hypotheses. First,
we hypothesized that scores on a group of social-emotional com-
prehension assessments would exhibit high internal consistency,
test–retest, and interrater reliabilities. Second, we hypothesized
that assessments selected to reflect Social Awareness, Social
Meaning, and Social Reasoning would reflect three separate but
correlated latent variables. We tested this hypothesis using confir-
matory factor analysis (CFA). Finally, we hypothesized that Social
Awareness, Social Meaning, and Social Reasoning latent variables
would each be more strongly associated with corresponding latent
variables created using alternate measures (convergent validity)
than with latent variables reflecting different dimensions of social-
emotional comprehension (divergent validity). We tested this hy-
pothesis using structural equation modeling (SEM; Campbell &
Fiske, 1959; Messick, 1995).

Another goal was to determine whether the assessments yielded
expected age and diagnostic differences, which would support
their validity and clinical relevance. We hypothesized that (a)
greater age would be associated with better performance on as-
sessments of Social Awareness, Social Meaning, and Social Rea-
soning skills (Izard & Harris, 1995; Nowicki & Duke, 1994;
Pillow, 2011; Wellman, Cross, & Watson, 2001; Zuckerman,
Blanck, DePaulo, & Rosenthal, 1980); (b) compared to typical
peers, children with ASD, ADHD, and RD would demonstrate
significantly poorer Social Awareness, Social Meaning, and Social
Reasoning skills; and (c) children with ASD would demonstrate
greater social-emotional comprehension deficits than children with
ADHD or RD (Channon, Charman, Heap, Crawford, & Rios,
2001; Embregts & van Nieuwenhuijzen, 2009; Hall & Richmond,
1985; Mikami, Lee, Hinshaw, & Mullin, 2008; H. L. Swanson &
Malone, 1992; Tur-Kaspa & Bryan, 1994).

Method

Recruitment and Sample

The Rush University Medical Center Institutional Review Board
(IRB) approved all study procedures and consent processes. All
but two of the assessments were administered by research staff
with bachelor’s degrees or higher who were experienced in work-
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ing with children and who were supervised by senior members of
the research team. The measures used for quantifying autism
characteristics were administered by either a clinical psychologist
or research psychologist who was reliable in the administration
and scoring of those measures.

Eligibility. All general education students in kindergarten
through eighth grade at an urban parochial school and a suburban
public school were invited to participate.

In addition, children with a diagnosis of ASD, ADHD, or RD
who had average or above average cognitive abilities (full scale
IQ � 85) as measured by the Wechsler Abbreviated Scale of
Intelligence (WASI; Wechsler, 1999) were eligible to participate.
When no prior diagnosis had been documented, ASD was opera-
tionalized as a score at or above 12 on the Social Communication
Questionnaire (SCQ; Rutter, Bailey, Lord, & Berument, 2003) and
scores above the diagnostic cutoff for autism spectrum disorder on
the Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, &
Le Couteur, 1994) and the Autism Diagnostic Observation Sched-
ule (ADOS; Lord, Rutter, DiLavore, & Risi, 1999). Children who
had a prior diagnosis of ASD were required to score above the
diagnostic cutoff for ASD on either the ADI-R or ADOS.

ADHD was operationalized as scoring in the clinical range on
one teacher and one parent report of inattention or hyperactivity on
either the Behavior Assessment System for Children (2nd ed.;
BASC-2; Reynolds & Kamphaus, 2004) or the Swanson, Nolan and
Pelham Scale (4th ed.; SNAP-IV; J. M. Swanson, 1995) and a history
of difficulties before age 7 reported by a parent on the Kiddie-
Schedule for Affective Disorders and Schizophrenia (K-SADS; Kauf-
man et al., 1997).

RD was operationalized as at least one core reading skill score
on the Wechsler Individual Achievement Test (2nd ed.; WIAT-II;
Wechsler, 2005) at least one standard deviation below full scale IQ
on the WASI and a score at least one standard deviation below
average on the phonological awareness subtest from the Compre-
hensive Test of Phonological Processing (CTOPP; Wagner,
Torgesen, & Rashotte, 1999).

Recruitment and informed consent. For the school sample,
informational parent meetings were held as part of back-to-school
nights at the beginning of the school year. A consent form along
with a letter from the principal was mailed to all parents. The clinic
sample was recruited from a suburban outpatient mental health
center associated with the research study, and from schools in the
surrounding area and through therapists, physicians, and other
professionals in the area working with the study population. Flyers
were posted in the waiting rooms of the recruitment sites, e-mailed
to parents in a clinical research data base, e-mailed to professionals
in the community, and advertised in a newsletter. Parent informed
consent and child assent were obtained for all participants.

Sample characteristics. Parents of 186 general education stu-
dents ages four to 14 years old (M � 8.8 years, SD � 2.6 years)
consented to have their children participate. One child was under
5 years old (4.9 years). The school sample included 84 boys
(45.2%). Eighty children were White (43%), 53 were Black
(28.5%), 23 were Latino (12.4%), 12 were Asian (6.5%), and 18
identified as multiracial (9.7%). The 119 participants in the clinic
sample ranged from ages 5 to 14 (M � 10.3 years old, SD � 2.2
years). In total, 44 met criteria for ASD (36.7%), 46 met criteria
for ADHD (38.3%), and 24 met criteria for RD (24.2%). The clinic
sample included 96 boys (80.7%). Ninety children in this sample

were White (75.6%), seven were Black (5.9%), two were Latino
(1.7%), three were Asian (2.5%), and three were multiracial
(2.5%). Fourteen children identified their ethnicity as “other” or
did not indicate their ethnicity (11.8%).

The school sample included more girls than the clinic sample,
�2(1) � 37.6, p � .05, was more ethnically diverse, �2(5) � 65.7,
p � .05, and was older, F(1, 291) � 243, p � .05. On the Social
Skills Rating System (SSRS; Gresham & Elliott, 1990), teachers
reported that children in the school sample displayed average
levels of socially skilled and problem behavior (Social Skills
Standard Score � 100.0; Problem Behavior Standard Score �
100.2). In contrast, teachers reported that children in the clinic
sample were below average in social skills and above average in
problem behaviors (Social Skills Standard Score � 89.3; Problem
Behavior Standard Score � 110.5). Sample differences in social
skills and problem behaviors were significant (F(1, 256) � 28.7,
p � .05, d � 0.69 for Social Skills, and F(1, 256) � 35.4, p � .05,
d � �0.76 for Problem Behaviors). In addition, on a three-item
questionnaire, teachers reported that children in the school sample
were significantly more well accepted by peers than children in the
clinic sample, F(1, 260) � 17.3, p � .05, d � 0.53.

Procedures

To minimize fatigue, more and less demanding assessments
were alternated and were administered in the same order for all
participants. School sample participants completed social-
emotional comprehension assessments individually at their school.
Each child participated in an average of two and one half hours of
testing, broken into two or three sessions on different days. Breaks
were offered on an as-needed basis to prevent testing fatigue.
Participants from the clinic sample were tested individually at an
outpatient clinic. Testing was broken into two sessions. In the first
session, which lasted approximately 2 hr for children suspected of
ADHD or RD diagnoses and up to 3 hr for children suspected of
an ASD diagnosis, assessments were administered to confirm
diagnostic eligibility. In the second session, which lasted approx-
imately 2.5 hr, social-emotional comprehension assessments were
administered.

Core Social-Emotional Comprehension Measures

Core measures were selected for which prior research had
provided evidence of good reliability and validity.

Social Awareness. Four measures were used to assess So-
cial Awareness. First, for the 24-item child faces subtest of the
Diagnostic Analysis of Nonverbal Accuracy (DANVA; Now-
icki & Duke, 1994), children viewed photographs of child faces
and indicated whether each child was happy, sad, angry, or
scared. Second, children completed the 22-item Match Emo-
tional Prosody to Emotional Face (MEPEF) subtest of the
Comprehensive Affect Testing System (CATS; Weiner, Greg-
ory, Froming, Levy, & Ekman, 2006). Per CATS standard
administration procedures, for each item, children listened to an
audio recording of an adult making a statement. Children then
selected one of five faces that displayed the same emotion
conveyed by the speaker’s tone of voice. Third, children com-
pleted a 22-item posture recognition task (Heberlein, Gläescher,
& Adolphs, 2007). For this task, children viewed photographs
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of adults with blurred faces and indicated whether the person
was happy, sad, angry, or scared. Finally, children completed a
20-item point-light display task (Heberlein, Adolphs, Tranel, &
Damasio, 2004). For this task, children viewed brief video clips
of abstracted human forms walking. For each clip, children
indicated whether the person was happy, sad, angry, or scared.
Children received one point for each correct response.

Social Meaning. One theory of mind and one pragmatic
judgment measure were used to assess Social Meaning. Theory
of mind was assessed in children in kindergarten through fifth
grade using 12 vignettes from Strange Stories (Happé, 1994;
White, Hill, Happé, & Frith, 2009). In each vignette, a character
states one thing but means something else. Respondents are
asked whether what the character said is true and why the
character said what he or she said. Children received 1 point for
correctly inferring the speaker’s intention or mental state. To
assess pragmatic judgment, the 60-item pragmatic judgment
subtest of the Comprehensive Assessment of Spoken Language
(CASL; Carrow-Woolfolk, 1999) was administered to all par-
ticipants. For this test, children were asked what they would do
or say in a range of situations with social language demands,
including greetings, requesting information, expressing sympa-
thy, joining a conversation, and polite interruption. Scoring on
the CASL followed standard procedures.

Social Reasoning. Five social problem-solving vignettes in-
volving peer entry, peer pressure, peer provocation, and differ-
ences of opinion were administered to assess Social Reasoning
(McKown et al., 2009). Vignettes were read aloud and chil-
dren’s answers were written down verbatim. Independent raters
coded children’s responses. For problem identification, children
were asked to define the problem. Responses were awarded two
points when the child accurately described the problem and
referred to a consequence (e.g., “They are not talking to me and
I feel sad.”), one point when the child accurately described the
problem but did not mention a consequence (e.g., “They are not
talking to me.”), and zero points were given when the child
gave an inaccurate or implausible response. For goal genera-
tion, children were asked “How would you like things to turn
out?” Children were awarded one point for a prosocial goal
(e.g., “I want us to become friends.”) and zero points for all
other goals (e.g., “I want him to get in trouble”). Children were
then asked to generate possible solutions. Each assertive, com-
petent solution was awarded a point (e.g., “I would walk up and
say hi.”), while all other responses (aggressive, passive-
avoidant or 3rd party intervention) were scored a “0.” A final
raw score for each child for each code was the average score
across raters and vignettes.

Alternate Measures of Social-Emotional
Comprehension

To aid in establishing construct validity, alternate child mea-
sures that reflected Social Awareness, Social Meaning, and Social
Reasoning were selected and administered.

Social Awareness. The Davis Set of Emotion Expressions
(Tracy & Robins, 2004) served as an alternate measure of Social
Awareness. Children viewed photographs and indicated whether
the emotion expressed by the person in each photograph matched
a target emotion word (happy, sad, angry, or afraid). Eighteen

photographs, reflecting varied emotion displays, were presented in
random order for each target emotion. Children received one point
each time they correctly indicated whether a photograph reflected
the target emotion.

Social Meaning. The first 15 items of the NEPSY-II ToM
(Korkman et al., 2007) served as an alternate measure of Social
Meaning and was administered to children in kindergarten through
fifth grade. Items measured false belief understanding, nonliteral
language comprehension, and appearance-reality distinction.

Social Reasoning. An independent assessment of Social
Reasoning was not administered. However, as part of the Social
Reasoning task, children were asked to provide as many pos-
sible solutions to address the problem presented in each of the
five vignettes. The number of solutions generated was not part
of our model of social-emotional comprehension but is ac-
knowledged by other theorists as an important indicator of
social problem-solving skill (Spivack & Shure, 1974). Accord-
ingly, the total number of solutions generated for each vignette
was averaged across the five vignettes and used as an alternate
measure of Social Reasoning.

Data for Temporal Stability Analyses

Children who participated in the first year of the school study
and who remained at their respective school during the course
of the study were invited to participate in each subsequent year.
As a result, two waves of data were available for a subset of the
school sample (n � 72). Children repeating the assessment
completed a shortened group of assessments. The average in-
terval between testing was 12.0 months (SD � 2.0 months). The
DANVA Child Faces and Davis Set of Emotion Expressions
were not administered during the subsequent years to reduce the
burden on participants. Participants in the clinic sample were
not retested.

Results

Descriptive Statistics

Table 1 includes descriptive statistics. Table 2 shows correla-
tions between variables.

Missing Data

Cross-sectional data. In 12 cases from the school sample,
because of absences or participant dropout, five or more assess-
ment scores were missing, including all assessment scores from at
least one, and often two, dimensions of social-emotional compre-
hension. Those cases were omitted from subsequent analyses. The
remaining samples included 174 students in the school sample and
119 in the clinic sample.

Next, the percentage of participants completing each measure in
each sample was calculated (Table 1). For 27 of 30 measures, data
were collected from more than 95% of participants. However, in
the school sample, 74% of children completed the Strange Stories
and 70% completed the NEPSY-II ToM. These assessments were
not administered to students above fifth grade because of devel-
opmentally expected ceiling effects.
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Controlling for age, children who were missing Strange Stories
were slightly better at defining social problems, 1.2 versus 1.0,
�2 � .03, F(1, 164) � 4.16, p � .05, and produced slightly more
competent potential solutions to hypothetical social problems, 1.5

versus 1.2, �2 � .03, F(1, 164) � 4.19, p � .05. As with Strange
Stories, controlling for age, children who were missing NEPSY-II
ToM data were slightly better at defining social problems, 1.2
versus 1.0, �2 � .02, F(1, 164) � 3.96, p � .05, and produced

Table 1
Description of Assessments

Social-emotional dimension
and assessment Items

School sample Clinic sample % Available

n � Stability M SD n � M SD School Clinic

Social Awareness
Awareness composite .95 .96

DANVA Accuracy 24 174 .71 82.2 12.4 118 .70 78.4 13.4 100 99
CATS MEPEF 22 174 .67 .70 49.6 15.8 118 .72 51.8 17.5 100 99
Postures Accuracy 24 173 .80 .42 80.7 16.5 118 .82 79.2 17.9 99 99
PLW 20 173 .60 .33 65.4 15.4 118 .64 64.8 16.4 99 99

Social Meaning
Meaning composite .97 .97

Strange Stories 12 128 .74 .64 5.2 2.8 119 .75 6.2 2.9 74 100
CASL Pragmatics 60 174 .96 .76 41.3 16.1 109 .94 45.5 14.3 100 92

Social Reasoning
Reasoning composite .95 .90

Problem Identification 5 169 .61 .24 1.1 0.3 115 .50 1.1 0.3 98 100
Goal Quality 5 174 .69 .17 0.8 0.2 114 .49 0.8 0.2 97 100
No. Competent Solutions 5 169 .72 .31 1.4 0.6 108 .59 1.2 0.5 98 100

Criterion Measures
Davis composite .97 .96

Davis Happiness 18 174 .64 84.9 10.6 119 .64 82.4 11.5 100 100
Davis Sadness 18 174 .76 85.3 15.3 119 .72 83.0 14.9 100 100
Davis Anger 18 174 .83 90.3 14.8 119 .75 88.4 13.8 100 100
Davis Fear 18 174 .82 86.4 16.8 119 .83 84.4 18.3 100 100
NEPSY-II ToM 15 122 .74 .67 15.4 4.0 113 .74 17.3 3.8 70 95
No. Solutions 5 169 .84 .24 2.3 0.8 108 .75 2.1 0.8 97 100

Note. DANVA � Diagnostic Analysis of Nonverbal Accuracy (Nowicki & Duke, 1994); CATS MEPEF � Match Emotional Prosody to Emotional Face
subtest of the Comprehensive Affect Testing System (Weiner, Gregory, Froming, Levy, & Ekman, 2006); PLW � point-light walker; CASL �
Comprehensive Assessment of Spoken Language (Carrow-Woolfolk, 1999); NEPSY-II ToM � NEPSY-II theory of mind (Korkman et al., 2007).

Table 2
Zero-Order Correlations Between Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. Age — .37� .43� .50� .42� .53� .63� .39� .46� .33� .29� .34� .29� .29� .55� .05
2. DANVA .46� — .32� .59� .39� .33� .46� .31� .20� .23� .34� .36� .36� .37� .37� �.06
3. CATS MEPEF .53� .49� — .47� .26� .40� .47� .28� .24� .24� .31� .36� .31� .36� .29� .14
4. Posture .42� .60� .40� — .46� .49� .55� .31� .31� .12 .39� .43� .50� .54� .53� �.06
5. PLW .46� .45� .38� .48� — .35� .43� .33� .31� .17† .21� .32� .41� .33� .31� .08
6. Strange Stories .48� .35� .37� .42� .44� — .70� .50� .42� .37� .34� .34� .37� .38� .63� .26�

7. CASL .77� .51� .54� .51� .53� .79� — .59� .56� .51� .35� .35� .37� .43� .78� .34�

8. Prob ID .27� .28� .18� .28� .27� .39� .39� — .44� .47� .26� .17† .22� .26� .39� .28�

9. Goal Quality .26� .21� .21� .13† .19� .27� .30� .10 — .34� .24� .27� .24� .32� .39� .03
10. Competent Sol .52� .33� .41� .32� .34� .49� .60� .49� .21� — .13 .20� .27� .26� .37� .63�

11. Davis Happy .45� .37� .39� .41� .29� .39� .50� .21� .08 .24� — .35� .36� .35� .33� .06
12. Davis Sad .32� .39� .33� .42� .34� .34� .40� .13† .20� .22� .25� — .58� .51� .30� .06
13. Davis Angry .32� .36� .32� .35� .32� .34� .42� .15† .22� .26� .35� .54� — .61� .33� .07
14. Davis Afraid .40� .36� .36� .44� .52� .29� .46� .29� .19� .29� .41� .37� .42� — .39� .04
15. NEPSY-II ToM .56� .30� .30� .32� .27� .68� .72� .43� .29� .58� .39� .20� .34� .36� — .20�

16. # Solutions .26� .14† .19� .02 .17� .23� .34� .38� .04 .72� .16� �.01 .10† .14† .37� —

Note. DANVA � Diagnostic Analysis of Nonverbal Accuracy (Nowicki & Duke, 1994); CATS MEPEF � Match Emotional Prosody to Emotional Face subtest
of the Comprehensive Affect Testing System (Weiner, Gregory, Froming, Levy, & Ekman, 2006); PLW � point-light walker; CASL � Comprehensive
Assessment of Spoken Language (Carrow-Woolfolk, 1999); Prob ID � problem identification; Sol � solutions; NEPSY-II ToM � NEPSY-II theory of mind
(Korkman et al., 2007). Correlations below the diagonal are from the school sample; correlations above the diagonal are from the clinical sample.
† p � .10. � p � .05.
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slightly lower quality goals in response to hypothetical social
problems, 0.9 versus 1.0, �2 � .05, F(1, 164) � 8.53, p � .05.
Children who were missing Strange Stories and NEPSY-II ToM
did not differ from children who were not missing those measures
on any other available measures. Having missing data from other
variables was not associated with performance on other measures.

Because data from most variables were missing at random
(MAR), confirmatory factor analyses (CFAs) and structural equa-
tion models (SEMs) were estimated with full information maxi-
mum likelihood (FIML). When data are MAR and variables asso-
ciated with missingness are included in the model, FIML results
are equivalent to stochastic multiple imputation (McCartney, Bub,
& Burchinal, 2006).

Temporal Stability. We evaluated the extent to which chil-
dren in the school sample with two waves of data differed from
those with one. In the context of independent samples t tests, on 12
of 16 observed variables, there were no significant differences
between children who did and did not have two waves of data.
Compared to children who participated in the study for only 1 year,
children with two waves of data were younger, 8.7 versus 9.7 years
old, t(291) � 2.75, p � .05, and provided more competent potential
solutions to hypothetical social problems, 1.5 versus 1.2, t(275) �
3.10, p � .05. There were no other significant differences between
children who did and who did not have two waves of data avail-
able.

Reliability

Interrater reliability. Interviewers transcribed children’s ver-
batim responses to Strange Stories during the assessment. A team
of four raters independently coded children’s verbatim responses
to each item. Across the 12 Strange Stories items, average pairwise
kappa was .72, and intraclass correlation was .90. A team of five
raters coded all social problem-solving responses for two consec-
utive years of data collection. Average pairwise kappa for problem
identification, goal quality, competence of solutions generated, and
competence of best responses was .67, .54, .66, .70, and .97,
respectively. The intraclass correlation for these codes was .92,
.84, .95, .92, and .99, respectively.

Reliability over 1 year. One-year measurement stability is
presented in Table 1 for measures and participants for which
successive waves of data were available. The average 1-year
stability was r � .45, with a range of .17 to .76. All stability
coefficients were statistically significant (p � .05) except for Goal
Quality and the number of solutions generated.

Internal consistency. Cronbach’s alpha was computed for
each assessment and sample (see Table 1). In the school sample,
internal consistency reliability ranged from .60 to .96. Ten out of
15 assessments achieved an alpha of .70 or greater and average
internal consistency was .75. In the clinical sample, internal con-
sistency reliability ranged from .49 to .94. Ten out of 15 scales
achieved an alpha of .70 or greater and average internal consis-
tency was .70. For four of the 14 measures, differences in alphas
between samples (Feldt, 1969) were statistically significant (W �
.67, p � .05 for CASL; W � .61, p � .05 for Goal Quality;
W � .68, p � .05 for the number of competent solutions gener-
ated; W � .68, p � .05 for Davis Anger recognition).

Composite reliability. When the elements of a composite
score are correlated, the reliability of the composite score is higher

than the average reliability of those elements (Nunnally & Bern-
stein, 1994). Factor scores for Nonverbal Awareness, Social Mean-
ing, and Social Reasoning were created and standardized and used
in all validity analyses. Nunnally and Bernstein (1994, p. 271)
defined the reliability of a composite that is a weighted sum as
follows:

ryy � 1 �
� bi

2�i
2�� bi

2�i
2rii

�Y
2 ,

where ryy is the reliability of the latent variable, bi is factor weights
of each measure i associated with the latent variable, �i

2 is the
variance of each measure i, rii is the reliability of measure i, and �Y

2

is the summed variance of the obtained scores.
The reliability of the Social Awareness composite was .95 for

the school sample, and .96 for the clinic sample. The reliability of
the Social Meaning composite was .97 for the school and clinic
samples. The reliability of the Social Reasoning composite was .95
for the school sample, and .90 for the clinic sample. Sample
differences in the reliabilities of Social Awareness and Social
Meaning scores were not statistically significant (W � .80 for
Social Awareness, ns, W � 1.00 for Social Meaning). The sample
difference in the reliability of the Social Reasoning composite was
statistically significant (W � .50, p � .05).

Validity

Factor structure. We used Amos (17.0.2; Arbuckle, 2008) to
construct and test confirmatory factor analysis (CFA) and struc-
tural equation models (SEM). The fit of all models was evaluated
with overall �2 goodness-of-fit, �2/df adjusted goodness-of-fit, the
comparative fit index (CFI), the incremental fit index (IFI), and
root-mean-square error of approximation (RMSEA). Models were
interpreted as a good fit with the data if the �2/df adjusted
goodness-of-fit statistic was �2, CFI and IFI were both �.90,
RMSEA � .08 (Browne & Cudeck, 1993), and hypothesized
coefficients were significant and in the predicted direction.

We compared three models in each sample. Summary findings
can be found in Table 3. First, we tested a one-factor model in
which all indicator variables loaded onto a single factor. The fit of
this model to the data was marginal. Next, we tested a two-factor
model in which the DANVA, CATS MEPEF, posture recognition
and point-light display scores loaded on one factor, and Strange
Stories, pragmatic judgment, problem identification, goal quality,
and the number of competent solutions loaded on a second factor.
The fit of the data to this model in both samples was acceptable
and was significantly better than the one-factor model. Next, we
tested a three-factor model corresponding to our theory of social-
emotional comprehension, which is depicted in Figure 1. The data
fit the three-factor model was significantly better than the two-
factor model in both samples, and, as seen in Table 2, the fit of the
data to the model was excellent. Across samples, the three-factor
model coefficients were the same valence and similar magnitude.
Because the three-factor model fit our conceptualization of social-
emotional comprehension and was superior to simpler models in
both samples, the remaining analyses used this model. Factor
scores reflecting Social Awareness, Social Meaning, and Social
Reasoning were saved, standardized, and used in validity analyses
focused on age- and diagnostic differences.
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Post hoc analyses also revealed that, in both samples, the data fit
a model in which Social Awareness, Social Meaning, and Social
Reasoning loaded on a second-order Social-Emotional Compre-
hension latent variable, IFI/CFI � .98, RMSEA � .055 (.000–
.089), �2(24) � 36.4, ns, �2/df � 1.52 for the school sample; and
IFI � 1.00, CFI � 1.00, RMSEA � .058 (.029–.082), �2(25) �
24.8, ns, �2/df � 0.99 for the clinic sample. This second-order
factor may be useful to achieve some research goals (see McKown

et al., 2009). We were interested in the convergent and discrimi-
nant validity of Social Awareness, Social Meaning, and Social
Reasoning. Accordingly, we opted to examine the three-factor
model without consideration of the higher order factor.

Convergent and discriminant validity. We next evaluated
the convergent and discriminant validity of the social-emotional
comprehension assessments. For each sample, SEM was used to
evaluate the extent to which latent variables reflecting Social
Awareness, Social Meaning, and Social Reasoning created with
core assessments were more related to parallel latent variables
created with alternate assessments than they were related to other
latent variables created with alternate assessments. Convergent
validity was demonstrated by strong associations between Social
Awareness and the alternate Social Awareness latent variable,
between Social Meaning and the alternate Social Meaning latent
variable, and between Social Reasoning and the alternate Social
Reasoning latent variable. Discriminant validity was demonstrated
by weaker associations between Social Awareness and the alter-
nate Social Meaning and Social Reasoning latent variables, be-
tween Social Meaning and the alternate Social Awareness and
Social Reasoning latent variables, and between Social Reasoning
and the alternate measures of Social Awareness and Social Mean-
ing latent variables.

SEMs corresponding to this model were fit separately to the
school sample data and the clinic sample data. In both cases, the
overall fit of the model to the data was very good, IFI/CFI � .96,
RMSEA � .055 (.035–.073), �2(81) � 126.0, p � .05, �2/df �
1.56 for the school sample; and IFI/CFI � .95, RMSEA � .058
(.029–.082), �2(81) � 113.4, p � .05, �2/df � 1.40 for the clinic
sample. These models are depicted in Figure 2. Inspection of
model paths revealed that in both samples, the structural coeffi-
cients linking parallel latent variables with alternate assessments
were large and statistically significant. Furthermore, most of the
structural coefficients linking latent variables in different domains
were nonsignificant. Those that were statistically significant were
nevertheless much smaller in magnitude than coefficients linking
parallel latent variables.

Age differences in social-emotional comprehension. As
shown in Table 2, performance on all social-emotional compre-
hension assessments were significantly and positively associ-
ated with age in both samples. Not surprisingly, therefore, as
illustrated in Figure 3, factor scores reflecting Social Aware-
ness, Social Meaning, and Social Reasoning were positively
associated with age in both samples. What is clear from this

Table 3
Goodness-of-Fit Indices of Alternative Models, by Sample

Model df �2 �2/df ��2(�df) IFI CFI RMSEA (90% CI)

School sample
One factor 27 83.5 3.09 0.90 .90 .110 (.084–.137)
Two factor 26 46.1 1.77 29.3 (1)� 0.97 .96 .067 (.033–.098)
Three factor 24 36.4 1.52 9.7 (2)� 0.98 .98 .055 (.000–.089)

Clinic sample
One factor 27 64.7 2.40 0.90 .89 .068 (.047–.089)
Two factor 26 30.1 1.16 34.6 (1)� 0.99 .99 .023 (.000–.053)
Three factor 24 22.3 0.93 7.8 (2)� 1.01 1.00 .000 (.000–.043)

Note. IFI � incremental fit index; CFI � comparative fit index; RMSEA � root-mean-square error of approximation; CI � confidence interval.
� p � .05.
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Figure 1. Three-factor confirmatory model of social-emotional compre-
hension. Note that coefficients are standardized. All values to the left of the
“/” are from the school sample; values to the right of the “/” are from the
clinic sample. Bold signifies paths and path coefficients reflecting conver-
gent validity. All coefficients are significant at the p � .05 level. �2(24) �
36.4/22.3, ns; �2/df � 1.52/0.93; incremental fit index � 0.98/1.01; com-
parative fit index � .98/1.00; root-mean-square error of approximation
(90% confidence interval) � .055 (.000–.089)/.000 (.000–.043). ToM �
theory of mind; Prag � pragmatic judgment subtest of the Comprehensive
Assessment of Spoken Language; ID � problem identification.
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figure is that the slope of age-related changes in social-
emotional comprehension are very similar in school and clinic
samples, with higher mean scores in the school sample than in
the clinic sample.

The plot of social-emotional comprehension across age sug-
gests a steeper curve at younger ages, gradually flattening with
age. Post hoc analyses evaluated the extent to which age-related
changes in domain scores was curvilinear for each factor score
reflecting Social Awareness, Social Meaning, and Social Rea-
soning. Specifically, each factor score was regressed on age and
an age-squared quadratic term. Analyses were run separately by
dimension of social-emotional comprehension and sample. If
the quadratic term was significant, this was interpreted as
evidence for the presence of a curvilinear relationship between
age and the outcome measure in question. Additional analyses
were run adding participant characteristics that differed across
groups (sex, ethnicity, SSRS Social Skills and Problem Behav-
ior) as covariates. In all cases, findings were unchanged.
We therefore maintained the simpler models reported in
Table 4.

Diagnostic differences in social-emotional comprehension.
To further evaluate validity, we compared children from dif-
ferent diagnostic groups on standardized factor scores reflecting

Social Awareness, Social Meaning, and Social Reasoning. Age-
adjusted standardized means and standard errors are reflected in
Figure 4. Controlling for age, children in the school sample scored
significantly higher than children in the clinic sample on the compos-
ite measures of Social Awareness, Social Meaning, and Social Rea-
soning, F(1, 289) � 16.9, p � .05 for Social Awareness; F(1, 289) �
25.0, p � .05 for Social Meaning; and F(1, 289) � 19.5, p � .05
for Social Reasoning. Pairwise comparisons also revealed that
children with ASD performed worse than typically developing
children and worse than children with either ADHD or RD on
composite measures of Social Awareness, Social Meaning, and
Social Reasoning. Additional analyses were run adding participant
characteristics that differed across groups (sex, ethnicity, SSRS
Social Skills and Problem behavior scores) as covariates. In all
cases, findings were unchanged. We therefore used the simpler
models reported above and depicted in Figure 4.

Discussion

Direct assessments of social-emotional comprehension are crit-
ical elements in the clinical toolkit, enabling assessors to evaluate,
identify, and conceptualize contributors to social impairment. This
study contributes to a growing body of literature finding that direct
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Figure 2. Convergent and discriminant validity social-emotional comprehension assessments. Note that
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root-mean-square error of approximation (90% confidence interval) � .055 (.035–.073)/.058 (.029–.082). ToM
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assessment of social-emotional comprehension is feasible, that
direct assessments yield reliable scores, and that the scores ob-
tained from direct assessments measure what they are designed to
measure. We found that (a) direct assessments of social-emotional
comprehension reflected three latent variables that we called So-
cial Awareness, Social Meaning, and Social Reasoning; (b) the
reliability of the factor scores was excellent; (c) the latent variables
demonstrated convergent and discriminant validity; and (d) the
assessments differentiated children from different age and diag-
nostic groups. Further development is needed to increase the
usability and feasibility of assessments that cover a wide age
range, offer broad construct coverage, and yield subtest scores
with greater reliability.

Relationship to Existing Theory

Findings from this study are consistent with and extend theo-
retical models of social-emotional comprehension. Consistent with
Lipton and Nowicki (2009), this study suggests that three broad
dimensions—Social Awareness, Social Meaning, and Social Rea-
soning—reflect salient aspects of social-emotional comprehen-
sion. Undoubtedly, those constructs may be further subdivided and

assessed. This study suggests that for investigators and clinicians
wishing to obtain a broad assessment of social-emotional compre-
hension, assessing across these three dimensions is feasible, the-
oretically and empirically justified, can be done efficiently, and
includes important factors that affect children’s social behavior.
Thus, the present study, and the model of social-emotional com-
prehension that it supports, offers a straightforward and empiri-
cally supported heuristic with which investigators may organize
their research hypotheses and clinicians may gather data to de-
velop case formulations.

Psychometrics of Social-Emotional
Comprehension Assessment

This study demonstrated that direct assessments of Social
Awareness, Social Meaning, and Social Reasoning yield reliable
composite scores. This is consistent with prior research reporting
the reliability of direct social-emotional comprehension assess-
ments that measure Social Awareness, Social Meaning, or Social
Reasoning (Banerjee & Watling, 2005; Hughes & Ensor, 2007;
Kupersmidt et al., 2011; McKown et al., 2009; Nowicki & Duke,
1994; Slaughter et al., 2002; Yeates et al., 1991). Study findings
also support the conclusion that direct assessment of social-
emotional comprehension is valid for its intended purpose. CFA
and SEM analyses both found that Social Awareness, Social
Meaning, and Social Reasoning are distinct, but correlated con-

Table 4
The Relationship Between Age and Social-Emotional Comprehension Factor Scores, by Sample

Parameter

Criterion

School sample Clinic sample

Social Awareness Social Meaning Social Reasoning Social Awareness Social Meaning Social Reasoning

Intercept �4.05� �5.73� �5.84� �6.13� �6.80� �6.42�

Age B 0.65� 0.97� 1.00� 0.94� 1.11� 1.07�

Age2 B �0.02� �0.03� �0.04� �0.03� �0.04� �0.04�

R2 .49� .62� .57� .41� .49� .42�

Note. Parameter estimates are unstandardized regression coefficients.
� p � .05.

Figure 3. Relationship between age (in years) and social-emotional com-
prehension.

Figure 4. Social-emotional comprehension, by sample and diagnostic
group. Error bars indicate one standard error. ADHD � attention-deficit/
hyperactivity disorder.
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structs that demonstrate convergent and discriminant validity.
Those constructs in turn reflect a higher order social-emotional
comprehension skill. Moreover, the present study provides evi-
dence that measuring broadly across distinct dimensions of social-
emotional comprehension can yield findings that may more com-
prehensively reflect an individual child’s strengths and needs than
assessments that are more narrowly tailored.

The psychometric properties of the social-emotional compre-
hension assessments were consistent in two very different samples
of children—one from a general education setting and one from a
clinic, lending confidence to the conclusion that the social-
emotional comprehension scores are reliable, and that the assess-
ments demonstrate robust construct validity. In addition, direct
assessments discriminated children from different diagnostic and
age groups. As expected, the school sample performed better than
the clinic sample. Furthermore, children with autism-spectrum
disorders performed worse than children with ADHD or RD. This
is consistent with previous research documenting severe social-
emotional comprehension deficits in children with ASD (e.g.,
Bauminger, 2002; Capps, Yirmiya, & Sigman, 1992; Channon et
al., 2001; Clark, Winkielman, & McIntosh, 2008; Dodd, Ocampo,
& Kennedy, 2011; Embregts & van Nieuwenhuijzen, 2009; Flood,
Julian Hare, & Wallis, 2011; Mazefsky & Oswald, 2007; Meyer,
Mundy, Van Hecke, & Durocher, 2006; Volden, Mulcahy, &
Holdgrafer, 1997). These findings also mirror work suggesting less
severe social deficits among children with ADHD and RD (Hall &
Richmond, 1985; Jackson, Enright, & Murdock, 1987; Nowicki &
Duke, 1994; Sciberras, Ohan, & Anderson, 2012; H. L. Swanson
& Malone, 1992; Tur-Kaspa & Bryan, 1994).

Limitations and Future Directions

Construct representation. Social behavior and social func-
tioning are influenced by an array of individual and situational
factors, many of which were beyond the scope of the present study
and were thus not examined. This study presented strong evidence
of the validity of social-emotional comprehension assessments
covering a conceptually coherent set of dimensions. Nevertheless,
alternative models are clearly possible. Further research should
explore other factors that influence social behavior and function-
ing, such as self regulation.

Sample size. This studies included two relatively small sam-
ples (n � 174 and n � 119 in the school and clinic samples,
respectively) that substantially differed in characteristics such as
sex and racial-ethnic composition. Despite the small sample sizes,
in both studies, the fit of the data to the models was excellent and
the coefficients were robust, in the predicted direction, and of
comparable magnitude. Similar findings in two very different
samples suggest that these findings are robust and generalizable to
children with a broad array of social-emotional challenges. Future
research with larger samples will permit multiple-group analyses
to evaluate whether the model coefficients differ between groups.

Measurement. Certain measurement limitations from this
study leave open questions for future research. For example,
longitudinal data were only available in the school sample and
only for a subset of measures. This limits our understanding of the
temporal stability of social-emotional comprehension in children
with neurobehavioral disorders. In addition, the alternative mea-
sure for Social Reasoning was taken from the same measure as our

core assessments. Thus, the strong relationship between the focal
Social Reasoning latent variable and the alternate Social Reason-
ing latent variable may be inflated by common method variance.
Therefore, the convergent validity findings regarding Social Rea-
soning should be interpreted with caution. Nevertheless, Social
Reasoning did demonstrate good evidence of discriminant validity.

The internal consistency of individual assessments was variable.
The average internal consistency was in the mid .70s, and some
measures were much lower than this. All scores were retained
because of their importance to our model of social-emotional
comprehension. In contrast, the reliabilities of the composite factor
scores was generally well above .90. On a practical level, this
means that scores from most of the individual assessments are
insufficiently reliable for interpreting the strengths and needs of
individual children from those scores and are certainly too low for
high-stakes decision making. At the composite level, reliabilities
are adequate for interpreting individual student scores. An impor-
tant limitation of these assessments, therefore, is that to obtain
reliable estimates of social-emotional comprehension requires the
administration and complex aggregation of many individual as-
sessments, which reduces the usability and utility of such assess-
ments in real-world practice. Further assessment development is
needed to increase the consistency of measurement and reduce the
number of measures required to achieve this goal. Until that
development occurs, interpretation of individual student social-
emotional comprehension test scores should proceed with caution.

The internal consistency of some measures and composite
scores differed between samples. Future work on the development
of direct assessments should be particularly mindful of the poten-
tial for measurement reliability to be lower in clinical populations
and should seek to identify and minimize the sources of unreli-
ability. In the present study, age and diagnostic differences were
tested on composite scores, not on scores on individual assess-
ments. At the composite level, sample differences between esti-
mated reliabilities were low, with a maximum difference of .07.
The likely impact of this difference is that it may have made it
more difficult to detect differences between samples. We con-
clude, therefore, that group differences were robust.

Temporal stability analyses suggest that, over the course of 12
months, general education children generally score consistently on
direct assessments of social-emotional comprehension. However,
reliability coefficients over this span varied greatly and were
generally lower than desirable for clinical measures. Future work
should examine the temporal stability over a shorter time span to
more clearly evaluate the test–retest reliability of these assessment
strategies.

A final limitation is that this study did not address the incre-
mental validity of these assessments, over and above other vari-
ables that may be more readily assessed in clinical practice. If, for
example, the relationship between social-emotional comprehen-
sion and relevant outcomes were mediated entirely by child IQ,
then these assessment approaches would not demonstrate incre-
mental criterion-related validity and, as a result, would be of
limited value. It is reassuring that prior research has suggested that
social-emotional comprehension assessments account for variance
in outcomes, over and above IQ (McKown, 2007; Rivers, Brackett,
& Salovey, 2008). Furthermore, prior research has found that a
higher order factor reflecting Social Awareness, Social Meaning,
and Social Reasoning is more strongly associated with teacher
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report of social behavior than any one of those factors alone
(McKown et al., 2009). Further research is necessary to fully
evaluate the incremental validity of these assessment approaches.

Complexity. There are practical limitations of the assessments
examined in this study. They require varying procedures and level
of training. Even a shortened group of assessments takes more than
1 hr to administer. The existence and quality of norms varies, so
interpreting scores is challenging. As a result, these assessment
approaches may be useful in the context of clinical practice when
the clinician has obtained sufficient training to administer, score,
and interpret findings. As assessment development moves forward,
clinicians are advised to use the best contemporary standardized
assessments designed to measure important dimensions of social-
emotional comprehension in children and youth. Assessments such
as the NEPSY-II ToM and Affect Recognition subtests, the SIP-
AP, MSCEIT-YV, and the Social Language Development Test are
examples of currently available instruments.

Conclusion

Clinicians and researchers can use direct assessments of social-
emotional comprehension to understand the strengths and limita-
tions that affect each child’s social relationships. The evidence
presented in this article suggests that direct assessment, used in
conjunction with other well-validated strategies, such as behavior
rating scales, may provide important and clinically useful infor-
mation about factors that affect social relationships. In addition to
being able to characterize strengths and limitations, it is important
that assessments be able to guide treatment planning. Accordingly,
an important next step will be to investigate strategies for linking
the careful assessment of social-emotional comprehension to in-
tervention strategies that help children develop the skills they need
to be successful.
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