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Abstract

The current study examined the psychometric properties of a set of maximally efficient items
(SMils) from the Social Skills Improvement System—Teacher Rating Scale (SSIS-TRS). Sixty-three
teachers rated 302 second through sixth graders on these SMls, and several concurrent validity
measures were administered. Results provided initial support for the validity of scores from the
SMiIs. Implications for practice and psychological research are discussed.
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A growing body of research indicates that social competence is an important component of chil-
dren’s personal and academic success in school (e.g., Caprara, Barbaranelli, Pastorelli, Bandura,
& Zimbardo, 2000; Malecki & Elliot, 2002). Although social competence is a complex construct
(Gresham, 2016; Whitcomb & Merrell, 2013), it is frequently conceptualized as including two
broad categories of behavior: social skills and problem behaviors. Social skills refer to behaviors
that make positive social interactions more likely and negative social interactions less likely.
Problem behaviors in a social context refer to behaviors that inhibit the acquisition or application
of social skills (Gresham & Elliott, 2008). A student’s pattern of applying social skills and refrain-
ing from problem behaviors give rise to subjective judgments about their social competence
(Gresham, 2016).

Research has linked social competence to several important student outcomes. For example,
both social skills and problem behaviors have demonstrated positive and negative relationships,
respectively, with academic outcomes including grades (Caprara et al., 2000; Wentzel, 1993) and
scores on standardized measures of achievement (Malecki & Elliot, 2002; Turney & McLanahan,
2015; Wentzel, 1993). Furthermore, social competence is related to other important student
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outcomes such as peer rejection (Gresham, 1981), psychopathology (Cowen, Pederson, Babigian,
Isso, & Trost, 1973; Segrin, 2000), school dropout, and chronic unemployment (Whitcomb &
Merrell, 2013). Finally, social competence has been identified as an important outcome of the
schooling process in its own right (DiPerna, Bailey, & Anthony, 2014). In recognition of its
importance, researchers have developed a variety of intervention and prevention programs
designed to promote the development of social competence (e.g., Durlak, Weissberg, Dymnicki,
Taylor, & Schellinger, 2011; Greenberg et al., 2003).

Measurement of Social Competence

Although various methods exist for measuring social constructs (e.g., direct observation, inter-
views), behavior rating scales have been the most common method to assess social competence
in research and clinical practice (Gresham, 2016). Strengths and weaknesses of measures are
most appropriately evaluated relative to proposed uses and interpretation of scores (American
Educational Research Association [AERA], American Psychological Association [APA], &
National Council on Measurement in Education [NCME], 2014). When assessing constructs
such as social competence, clinicians and researchers must often attempt to balance strength of
psychometric evidence with practical considerations such as measurement efficiency.

Measurement efficiency refers to optimizing the balance between the resources (time, costs)
needed to complete a measure and the strength of the psychometric properties of its scores.
Although longer measures tend to provide greater construct coverage and higher reliability esti-
mates than shorter ones, these psychometric advantages may not justify the extra costs depending
on the purpose of the assessment. Conversely, although brief measures can provide a cost-sav-
ings, they may yield scores with attenuated reliability (Widaman, Little, Preacher, & Sawalani,
2011) and limited construct validity.

In their review of social and emotional measures for young children (children ages birth to 5),
Halle and Darling-Churchill (2016) identified six measures that exhibited psychometric proper-
ties adequate for broad usage in psychological research. Of those identified, five measured social
competence, and the total number of items across these measures ranged from 57 (the Social
Skills Rating Scale [SSRS]; Gresham & Elliot, 1990) to 166 (the Infant-Toddler Social and
Emotional Assessment; Carter & Briggs-Gowan, 2000; median = 100 items). Although the length
of these measures is related to their intended primary use for individual clinical decision-making,
the number of items may be excessive for other applications in which brevity and efficiency are
more important (e.g., large-scale screening, progress monitoring).

Given the dearth of brief social competence rating scales, many researchers have utilized ad
hoc procedures for developing abbreviated versions of longer measures. For example, in a review
of child care quality research, Zaslow et al. (2006) found that 27% of studies conducted from
1979 to 2005 modified socioemotional outcome measures but did not report any psychometric
evidence for the modified version. Unfortunately, such practices reflect two unjustified assump-
tions: (a) psychometric properties of scores from validated measures automatically transfer to
brief versions of those measures and (b) brief versions of longer measures require less evidence
for reliability and validity (Smith, McCarthy, & Anderson, 2000). To address these problematic
assumptions, Smith et al. (2000) called for full and rigorous validation of brief versions of exist-
ing measures conducted with independent samples.

Within the domain of social competence, one of the most prominent behavior rating scales is
the Social Skills Improvement System—Teacher Rating Scale (SSIS-TRS; Gresham & Elliott,
2008). The SSIS-TRS is an updated version of the SSRS (Gresham & Elliot, 1990), and both
measures have been widely used in research and practice (Gresham, Elliott, Vance, & Cook,
2011). From 2003 to 2008, for example, the SSRS was used in more than 50 peer-reviewed jour-
nal articles and 53 doctoral dissertations (Gresham et al., 2011). Despite its prominence, the
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typical time needed to complete the SSIS-TRS (roughly 15-20 min; Gresham & Elliott, 2008)
may prove challenging for some uses, such as targeted screening and progress monitoring.

To address this need, Anthony, DiPerna, and Lei (2016) utilized advanced methodology to
identify a set of maximally efficient items (SMI) for each SSIS-TRS subscale. Specifically, they
used item response theory (IRT; Hambleton, Swaminathan, & Rogers, 1991), an approach to
scale development and refinement with particular advantages for improving measurement effi-
ciency (e.g., Smith et al., 2000). Within an IRT framework, the probability of an item being rated
within a certain response category (e.g., a rating of 2 on a Likert-type scale ranging from 1 to 4)
is modeled as a function of the underlying trait being measured (e.g., cooperation) and various
item-level parameters. Common item parameters estimated in polytomous IRT studies include
threshold parameters, which determine the location of Option Characteristic Curves (OCCs) and
discrimination parameters, which determine the slope of these OCCs.! Because these procedures
are conducted at the item level rather than the test level, IRT facilitates identifying efficient items
and streamlining existing measures (Edelen & Reeve, 2007). Specifically, IRT allows scale
developers to identify at which levels (e.g., below average) of the target, trait (e.g., social com-
petence) items are most reliable. Based on this information, scale developers can eliminate items
that are not functioning efficiently for particular measurement purposes.

Consistent with this approach, Anthony et al. (2016) evaluated item information functions
(ITFs; visual representations of the measurement precision across levels of the target trait) to
select SSIS-TRS items that increased measurement precision at lower levels of the measured trait
to target students at risk for difficulties in SSIS-TRS domains. They also balanced item selection
with considerations of domain coverage, as well as other statistical criteria (e.g., ensuring that
IRT assumptions were met for the resulting SMIs). Initial evidence for reliability and validity of
SSIS-TRS SMI scores was promising; however, these findings were based on a single sample of
teachers who completed the full-length SSIS-TRS on a single occasion. Although this study rep-
resented an important first step in potentially improving measurement efficiency of the SSIS-
TRS for certain uses, further research with independent administration of SMIs is needed to
further validate SMI scores (Smith et al., 2000).

Purpose and Hypotheses

Given the need for efficient measurement of social competence (Dirks, Treat, & Weersing, 2007;
Whitcomb & Merrell, 2013), the purpose of this study was to examine the validity of the scores
from the SSIS-TRS SMIs identified by Anthony et al. (2016). Consistent with this goal, several
convergent and discriminant hypotheses were tested in the current study.

First, we generated hypotheses involving social skills and problem behaviors as measured by
the SMIs. Because the SMIs and full-length SSIS-TRS intend to measure the same constructs, we
hypothesized that their scores would be strongly positively related. In addition, we specified
hypotheses about the interrelationships between SMI constructs. Specifically, because they mea-
sure related social skills and problem behaviors constructs (Gresham & Elliott, 2008), we hypoth-
esized that social skills as measured by the SMIs would be moderately to strongly positively
interrelated. Similarly, we hypothesized that problem behaviors as measured by the SMIs would
be moderately to strongly positively interrelated. Finally, we hypothesized that social skills and
problem behaviors as measured by the SMIs would be moderately to strongly negatively related.

Second, given previous research examining the relationship between social behavior and aca-
demic enablers (e.g., motivation and engagement; Demaray & Jenkins, 2011; DiPerna & Elliott,
2000; DiPerna, Volpe, & Elliott, 2002, 2005; McDermott, Leigh, & Perry, 2002), we predicted
that social skills and problem behaviors would be moderately related to academic enablers. We
predicted that these relationships would be positive for social skills and negative for problem
behaviors.
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Table I. Demographic Characteristics, Academic Skills, Motivation, and Engagement of Participating
Sample (N = 302).

Participants U.S. student population?

Female 49 49
Race

White 77 50

Black 12 16

Hispanic 6 25

Other 4 9
Educational status

General education 90 86

Special education 9 14
STAR

Reading 520.15 (263.44) —

Mathematics 639.54 (54) —
ACES

Motivation 3.57 (0.98) —

Engagement 3.84 (0.90) —

Note. Demographic characteristics reported as percentages. For some variables, percentages do not add to 100 due
to missing data and/or rounding. STAR and ACES data reported as means (standard deviations). STAR Reading and
Mathematics n = 165 and 162 students, respectively. ACES = Academic Competence Evaluation Scales; STAR =
Standardized Tests for the Assessment of Reading.

2Based on the 2013-2014 Civil Rights Data Collection survey of public schools (U.S. Department of Education, Office
for Civil Rights, 2016).

Finally, because construct inferences are informed not only by moderate/strong relationships
with similar constructs but also by weaker relationships with less closely related constructs
(AERA, APA, & NCME, 2014; Cronbach & Meehl, 1955), we generated discriminant validity
hypotheses about the relationships between constructs on the SMIs and directly measured aca-
demic skills (reading and mathematics). Based on previous associations between social skills,
problem behaviors, and academic achievement (e.g., Caemmerer & Keith, 2015; DiPerna et al.,
2002, 2005; Fleming et al., 2005; Malecki & Elliot, 2002; Oberle, Schonert-Reichl, Hertzman, &
Zumbo, 2014), we predicted that social skills and problem behaviors would demonstrate small
relationships with directly measured academic achievement. Similar to our hypotheses for aca-
demic motivation and engagement, we predicted that these small relationships would be positive
for social skills and negative for problem behaviors.

Method

Participants

The sample for this study consisted of 302 students in Grades 2 to 6 across seven public schools
in the Mid-Atlantic region of the United States. Participants ranged in age from 6.67 to 12.33
years (median = 8.93 years). With regard to grade, 22% of students were in the second grade,
26% in third, 23% in fourth, 16% in fifth, and 13% in sixth. As shown in Table 1, participants
were evenly distributed across gender, and a majority (77%) were White. Approximately 9% of
the student participants were receiving special education services. Participating classrooms (7 =
63) had a median enrollment of 23 students, were approximately evenly distributed across
schools, and had a median of four (range = 1-11) students participate in the project. Teachers (n
= 63) were predominantly White (98%) and female (85%). All teachers spoke English as their
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Table 2. Number of Items, Mean Item Ratings, and Correlations Between SMI and SSIS-TRS Scores.

SMI SSIS-TRS
Scale/subscale n M SD n M SD r (95% Cl)
Social skills
Communication 3 2.46 0.57 7 2.45 0.58 .76 [.70, .83]
Cooperation 4 23 0.65 6 2.25 0.65 .80 [.75, .86]
Assertion 4 2.28 0.64 7 2.08 0.59 .65 [.58, .73]
Responsibility 4 2.43 0.61 6 2.38 0.63 .80 [.75, .85]
Empathy 4 2.36 0.69 6 231 0.66 79 [.74, .84]
Engagement 4 241 0.59 7 2.36 0.61 81 [.75, .86]
Self-control 4 2.38 0.69 7 2.26 0.67 .78 [.73, .83]
Total 27 2.37 0.55 46 2.30 0.54 .85 [.81, .89]
Problem behaviors
Externalizing 7 0.39 0.51 12 0.40 0.53 .82 [.76, .88]
Bullying 4 0.25 0.49 5 0.27 0.50 .73 [.60, .86]
Hyperactivity/ 5 0.51 0.56 7 0.58 0.63 79 [.72, .86]
Inattention
Internalizing 4 0.40 0.56 7 043 0.52 .75 [.68, .83]
Total 14 0.40 0.46 25 0.43 0.48 .80 [.73, .87]

Note. The sum of Problem Behaviors subscale items is greater than the total number of Problem Behavior items
because several are included on multiple subscales. All items were rated on a scale from | to 4. SMI = Set of
Maximally Efficient Items; SSIS-TRS = Social Skills Improvement System—Teacher Rating Scale; Cl = confidence
interval.

primary language, and 79% had received a bachelor’s degree as their highest degree. Teachers
had taught from 6 to 37 years (median = 15.5 years) in total and from 2 to 21 years at their current
grade level (median = 8 years).

Measures

Several measures were included to evaluate the psychometric adequacy of scores from the SMIs.
Specifically, following recommendations of Smith et al. (2000), the full SSIS-TRS was com-
pleted separately from the SMIs to examine construct validity of SMI ratings. Other concurrent
validity measures assessed participants’ academic enablers (Academic Competence Evaluation
Scales [ACES]; DiPerna & Elliott, 2000) and academic achievement (STAR Reading and
Mathematics; Renaissance Learning, 2007). Descriptive statistics for validity measures and SM1/
SSIS-TRS scores can be found in Tables 1 and 2, respectively.

SSIS-TRS. The SSIS-TRS (Gresham & Elliott, 2008) is a behavior rating scale measuring student-
level social skills and problem behaviors. The SSIS-TRS produces seven subscale scores for
social skills (Communication, Cooperation, Assertion, Responsibility, Empathy, Engagement,
and Self-Control), four for problem behaviors (Externalizing, Bullying, Hyperactivity/Inatten-
tion, and Internalizing), and two broad scale scores (Social Skills and Problem Behaviors). In
addition, the SSIS-TRS includes Autism Spectrum and Academic Competence subscales that
were not used in this study. The SSIS-TRS consists of 76 items (excluding the Autism Spectrum
and Academic Competence subscales) rated on a 4-point Likert-type scale ranging from 0 (never)
to 3 (almost always). With regard to evidence for reliability of scores, the SSIS-TRS manual
reports internal consistency estimates > .90 for SSIS-TRS scale scores and > .80 for subscale
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scores. With regard to evidence for validity, scores from the SSIS-TRS have been reported to
correlate as expected with scores from various validity measures (e.g., the Behavior Assessment
System for Children—Second Edition; Reynolds & Kamphaus, 2004) both in the SSIS-TRS man-
ual (Gresham & Elliott, 2008) and in external studies (e.g., Gresham, Elliott, Cook, Vance, &
Kettler, 2010; Gresham et al., 2011).

SSIS-TRS SMIs. The SMIs identified by Anthony et al. (2016) include 41 (58%) of the items on
the Social Skills and Problem Behaviors scales from the full-length SSIS-TRS. Anthony et al.
(2016) found the SMIs to exhibit adequate internal consistency with Cronbach’s alpha ranging
from .84 to .97 (median = .90) and stability coefficients ranging from .57 to .72 (median = .66;
average interval length = 4.5 months) across scales and subscales. Furthermore, SMIs related as
expected with other scores from academic and behavioral measures. Specifically, Anthony et al.
(2016) reported validity coefficients for Social Skills scale and subscale SMIs ranged from .11 to
.36 (median = .27) for STAR Reading and Mathematics scores, and from .46 to .74 (median =
.63) for ACES Motivation and Engagement scores. Furthermore, validity coefficients for Prob-
lem Behaviors scale and subscale SMI scores ranged from —.31 to —.14 (median = —.24) for
STAR Reading and Mathematics scores, and from —.60 to —.19 (median = —.43) for ACES Moti-
vation and Engagement scores. Results also indicated small decreases in the magnitude of reli-
ability and validity estimates when compared with those calculated with full-length SSIS-TRS
scores. Anthony et al. (2016), however, examined the psychometric properties of SMI data drawn
from administrations of the full-length SSIS-TRS. For the current study, the SMIs were adminis-
tered separately from the full-length SSIS-TRS to estimate the psychometric properties of SMI-
based scores. The independent administration of the SSIS-TRS and SMIs was chosen to ensure
that comparisons between validity coefficients calculated with the SMIs and SSIS-TRS would
not be complicated by sharing items rated by the same individuals, at the same time. This
approach was recommended by Smith et al. (2000) for such validation projects.

Academic Competence Evaluation Scales—Teacher Form (ACES-TF). The ACES-TF (DiPerna &
Elliott, 2000) Motivation and Engagement subscales were used as concurrent validity measures
in this study. Items on these subscales are rated on a 5-point Likert-type scale ranging from 1
(never) to 5 (almost always). As reported in the test manual, Cronbach’s alpha levels for scores
from these subscales ranged from .94 to .95 for the Engagement subscale and from .98 to .97 for
the Motivation subscale across subsamples. Test-retest reliability coefficients for the full sample
were .92 and .96 for the Engagement and Motivation subscales, respectively. With regard to
validity evidence, scores from these subscales have demonstrated expected relationships with
similar constructs (DiPerna & Elliott, 2000). For example, DiPerna and Elliott (2000) reported
large positive correlations and medium to large negative correlations between ACES Motivation
and Engagements scores and social skills and problem behaviors, respectively.

STAR Reading and Mathematics. The STAR Reading and Mathematics assessments (Renaissance
Learning Inc., 2007) were also used as a validity measure in this study. These data were collected
with a subsample of third-, fifth-, and sixth-grade participants (n = 165 for Reading, n = 162 for
Mathematics). These computer adaptive tests measure student skills in reading and mathematics.
For STAR reading scores, internal consistency estimates ranged from .89 to .91 (median = .90)
and test-retest reliability coefficients ranged from .82 to .89 (median = .83; U.S. Department of
Education, National Center on Response to Intervention, 2010). Corresponding coefficients
ranged from .79 to .83 (internal consistency; median = .81) and from .73 to .79 (test-retest reli-
ability; median = .74) for STAR Mathematics scores. With regard to validity evidence, STAR
Reading and Mathematics scores have been moderately to strongly positively related to other
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direct measures of academic achievement in various studies (U.S. Department of Education,
National Center on Response to Intervention, 2010).

Procedures

Data were collected during the latter half of 1 school year. From late February to early April,
teachers rated students on the SSIS-TRS and the ACES Motivation and Engagement subscales,
and participating students completed the STAR Reading and Mathematics. Teachers then com-
pleted the SMI items for each participating student from their classroom from May to June. The
average interval between SSIS-TRS and SMI administration was approximately 10 weeks (range
= 6-12 weeks). This order of administration was chosen to maximize the independence of SSIS
and SMI ratings (Smith et al., 2000). Participating teachers received monetary compensation for
completing the SSIS-TRS, ACES Motivation and Engagement subscales, and SMIs.

Data Analysis

Several data analyses were conducted to examine the psychometric characteristics of scores from
the SMIs. All SMI scores were calculated by taking the mean of the item ratings for each scale/
subscale. First, correlation coefficients were computed between SMI scores and SSIS-TRS
scores. Next, scale and subscale SMI intercorrelations were computed. Finally, correlation coef-
ficients were computed between SMI scores and the aforementioned validity measures (ACES
Engagement and Motivation subscales; STAR Reading and Mathematics). In addition, correla-
tions were calculated between the validity measures and the SSIS-TRS for comparative pur-
poses. All correlation coefficients were adjusted for clustering within teacher/classroom using
the method outlined by Lorenz, Datta, and Harkema (2011). This method is equivalent to within
cluster resampling, a procedure by which correlations are iteratively computed on nonnested data
(i.e., a single observation is selected from each cluster) and averaged. These procedures were
conducted with R version 3.3.1 (2016) and 95% confidence intervals were calculated for each
correlation. Validity coefficients calculated with SMI and SSIS-TRS scores were statistically
compared using procedures outlined by Steiger (1980) with an a priori alpha of .05 (adjusted via
a Bonferroni correction within validity measure).

Results

As shown in Table 2, correlations between the social skills SMIs and SSIS-TRS Social Skills
scale and subscale scores ranged from .65 to .85 (median = .79), and correlations between prob-
lem behaviors SMIs and SSIS-TRS Problem Behavior scale and subscale scores ranged from .73
to .82 (median = .79). Social skills subscale SMI intercorrelations (Table 3) ranged from .47 to
.86 (median = .76) and problem behaviors subscale SMI intercorrelations ranged from .46 to .92
(median = .65). Intercorrelations between social skills and problem behaviors subscale SMIs
ranged from —.75 to —.21 (median = —.59).

Concurrent validity correlations between social skills SMIs and ACES scores ranged from .49
to .70 (median = .62) for Motivation and .43 to .63 (median = .56) for Engagement (Table 4).
Correlations between problem behaviors SMI scores and ACES scores ranged from —.55 to —.35
(median = —.48) for Motivation and —.45 to —.19 (median = —.39) for Engagement (Table 4).
Correlations between social skills SMI scores and STAR scores ranged from .06 to .23 (median
=.16) for Reading and .11 to .31 (median = .25) for Mathematics (Table 5). Correlations between
problem behaviors SMI scores and STAR scores ranged from —.17 to —.10 (median = —.16) for
Reading and —.30 to —.19 (median = —.28) for Mathematics.
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Table 3. Subscale SMI Intercorrelations.

Scale/subscale SMI | 2 3 4 5 6 7 8 9 10 11
|. Communication —
2. Cooperation 76 —
3. Assertion 65 47 —
4. Responsibility 8 80 53 —
5. Empathy J7 68 62 80 —
6. Engagement 86 71 72 82 75 —
7. Self-control 79 72 47 86 77 a7 —
8. Externalizing -6l -68 -26 -72 -63 -55 -74 —
9. Bullying -5 -51 -21 -6I -58 -47 -64 91 —
10. Hyperactivity/Inattention -.61 -75 -30 -72 -60 -56 -70 92 73 —
I'l. Internalizing -60 -51 -5 -55 -43 -68 -49 51 46 56 —

Note. SMI = set of maximally efficient items.

As shown in Tables 4 and 5, correlations between SSIS-TRS scores and validity measures
were similar to the correlations between the SMIs and the validity measures. Validity coefficients
were slightly smaller in magnitude when calculated with SMI scores relative to SSIS-TRS scores
(median difference in magnitude across all validity coefficients = .06). Although a small number
of validity coefficient differences were statistically significant (see Table 4), the magnitudes of
these differences were small, ranging from .09 to .12 (median = .11).

Discussion

Overall, results of the current study provide further validity evidence for scores based on the
SSIS-TRS SMIs identified by Anthony et al. (2016). First, scores from the SMIs demonstrated
hypothesized relationships with scores from validity measures. Correlations between SMI and
SSIS-TRS scores were large; SMI intercorrelations were generally medium to large; correlations
between SMI scores and ACES scores were generally medium to large; and correlations between
SMI scores and STAR scores were generally small. In line with expectations, relationships
between social skills SMI scores, motivation, engagement, and academic skills were positive
while corresponding relationships involving problem behaviors SMI scores were negative and
SMI score intercorrelations were in the expected direction. Furthermore, there were very slight
differences in magnitude between validity coefficients when calculated with SMI and SSIS-TRS
scores. These results indicate that the constructs represented by SMI scores and the SSIS-TRS
scores demonstrate very similar relationships with the validity constructs included in this study.
Each of these findings is consistent with those noted by Anthony et al. (2016).

In addition to small differences between validity coefficients, the observed pattern of magni-
tudes of SMI validity coefficients is generally consistent with expectations. Specifically, the
average magnitude of correlations was highest between SMI and SSIS-TRS scores. The next
highest average magnitude of correlations was between SMI and ACES scores. Finally, the low-
est average magnitude of correlations was between SMI and STAR scores. This pattern is what
would be expected given the influences of shared trait and method variance (e.g., Campbell &
Fiske, 1959) and theoretical relationships between constructs. Specifically, those measures that
shared trait and method (i.e., teacher rating scale) variance (SMI and SSIS-TRS; .65 < |r] £ .85;
median = .79) evidenced stronger correlations than those that shared method variance but not
trait variance (SMI and ACES; .19 < || £.75; median = .56) which were in turn stronger than
those that shared neither method nor trait variance (SMI and STAR; .02 <|r| £.37; median = .23).
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Table 4. Convergent and Discriminant Relationships Between ACES Motivation and Engagement
Scores With the SMIs and SSIS-TRS.

ACES Motivation ACES Engagement
SMI SSIS-TRS SMI SSIS-TRS
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Social skills
Communication .62 [.54,.71] .66 [.58, .73] .57 [48, .65] .63 [.54,.71]
Cooperation .70 [.64, .76] 75 [.69, .81] .56 [.46, .66] .57 [48, .66]
Assertion 49 [.38, .60] 48 [.36, .60] .62 [.54, .70] .66 [.59, .73]
Responsibility .63 [.56,.71] .68 [.62, .75] 48 [.37,.59] .53 [43, .63]
Empathy .52% [43, .61] .61 [.53,.69] 49* .38, .60] .58 [.48, .68]
Engagement .61 [.53,.69] .65 [.57,.74] .63 [.55,.72] .70 [.62, .78]
Self-control .53 [.44, .62] .57 [49, .66] 43 [.30, .55] 45 [.33,.57]
Total .67 [.60, .74] 72 [.65,.79] .62 [.53,.70] .68 [.60, .76]
Problem behaviors
Externalizing —.48 [-.62, —.34] -.56 [-.63, —.48] -29[-43,-.15] -.36[-.47,-.25]
Bullying -.35 [-.49, —.20] -.40 [-.51, -.29] -.19[-.33,-.05] -.27[-.38,-.16]
Hyperactivity/ —-.55% [-.67, —.44] -.67 [-.73,-.60] -.39%*[-.52,-.25] -.49[-.59,-.39]
Inattention
Internalizing —-.44* [-.57, -.32] -.55[-.64,-.46] -.45*[-.58,-.32] -.57[-.67,-.47]
Total -.54* [-.69, —.40] -.65[-.72,-.57] -.4I1*[-56,-26] -5I[-.62,-4l]

Note. ACES = Academic Competence Evaluation Scales; SMI = set of maximally efficient items; Cl = confidence
interval; SSIS-TRS = Social Skills Improvement System—Teacher Rating Scale.
*p < .05 for difference between SMI and SSIS-TRS validity coefficient.

As such, the pattern of findings provides further evidence of the construct validity of scores from
the SMIs. As with the other general findings in this study, this pattern of findings replicates the
pattern observed by Anthony et al. (2016).

From a practical perspective, a measure based on the SMIs would include 58% of the social
skills and problem behaviors items of the SSIS-TRS. The SSIS-TRS manual indicates that typi-
cal time for completion of a SSIS-TRS is 15 to 20 min. Based on this estimate, a measure based
on the SMIs would save roughly 6 to 8 min per student. Such time-savings could quickly com-
pound in contexts requiring large numbers of ratings (e.g., 300 ratings would save 30 to 40 hr of
rater time). Given the positive psychometric characteristics evidenced in this study, such time-
savings would not likely lead to substantial decrement of the quality of inferences based on SMI
scores.

There would be several other strengths of an abbreviated measure based on the SMIs. First,
the procedures used to identify the SMIs are more systematic and data-informed than the ad hoc
procedures often used to develop brief versions of existing measures (Zaslow et al., 2006).
Furthermore, the SMIs have undergone evaluation with an independent sample and administra-
tion, which is uncommon in the short form development literature (Smith et al., 2000). Thus, the
SMIs represent a balance between brevity, content coverage, and psychometric adequacy. These
advantages indicate the potential of the SMIs should they be fully developed into an abbreviated
version of the SSIS-TRS.

There are several potential clinical applications for an abbreviated version of the SSIS-TRS
based on the SMIs. Specifically, such a measure could offer clinicians a tool for situations in
which brevity and efficiency of measurement are of greater importance than extensive content
coverage. Although the current study did not evaluate score precision, Anthony et al. (2016)
focused their development on an at-risk range (i.e., lower levels of the target trait) in
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Table 5. Convergent and Discriminant Relationships Between STAR Reading and Mathematics Scores
With the SMis and SSIS-TRS.

STAR Reading

STAR Mathematics

SMI SSIS-TRS SMI SSIS-TRS
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Social skills
Communication .22 [.06, .38] .26 [.09, .43] 3116, .47] 30 [.11,.49]
Cooperation .23 [.09, .37] .30 [.14, .46] 3116, .46] 37 [21, .54]
Assertion .06 [-.11,.23] -.02 [-.18,.14] A1 [-.12,.33] .10 [-.10, .30]
Responsibility .18 [-.01, .37] .24 [.07, .40] .26 [.08, .45] 30 [.14, .47]
Empathy .07 [-.11, .26] .09 [-.08, .26] .16 [-.03, .36] .15 [-.05, .35]
Engagement .15 [.03, .28] .19 [.02, .36] 24 [.10, .38] .22 [.02, 42]
Self-control .12 [-.05, .28] .17 [.00, .34] .23 [.06, .40] 27 [.10, .44]
Total .16 [.00, .33] .20 [.03, .37] .26 [.09, .43] .28 [.09, .47]
Problem behaviors
Externalizing -.17 [-.33,.00] -.25[-.38, -.12] -.28 [-.45, -.12] -.34[-.50, -.18]
Bullying -.10 [-.24, .04] =21 [-.32,-.11] —.19 [-.34, —.04] -.28 [-.43, -.12]
Hyperactivity/ -.17 [-.37,.03] -.27 [-.45, -.09] -29[-47,-.11] -.34[-.52, -.16]
Inattention
Internalizing =11 [-.24, .03] —.19 [-.35, —.04] -.26 [-41, -.10] -.28 [-.44, -.12]
Total -.16 [-.33,.01] -.27 [-.42, -.13] —.30 [-.47, -.14] -.37 [-.53, -.21]

Note. No differences between SMI and SSIS-TRS validity coefficients were statistically significant. ACES = Academic
Competence Evaluation Scales; SMI = set of maximally efficient items; SSIS-TRS = Social Skills Improvement System—
Teacher Rating Scale; Cl = confidence interval; STAR = Standardized Tests for the Assessment of Reading.

the identification of the SMIs. As such, a brief scale based on the SMIs would likely function
optimally in clinical situations in which expected levels of social competence fall in this range.
Such situations include targeted screening of at-risk populations and periodic monitoring of indi-
viduals or groups receiving interventions to ameliorate social skills or problem behavior difficul-
ties. Such a measure might also function adequately as a second-level assessment (i.c., a follow-up
measure administered after an initial universal screener) within systematic screening systems
(e.g., the Systematic Screening for Behavior Disorders [SSBD]; Walker, Severson, & Feil, 2014).

An abbreviated version of the SSIS-TRS based on the SMIs also has potential applications in
research. As mentioned previously, there has been increasing emphasis on the development and
evaluation of social and emotional learning programs (e.g., Durlak et al., 2011; Greenberg et al.,
2003). Given the need for efficient outcome measures in such studies, the SMIs in particular and
the IRT methods used to develop them in general hold promise to promote further research and
limit difficulties such as attrition, decreased statistical power, and questionable validity due to
excessive participant burden (Galesic & Bosnjak, 2009).

Limitations and Directions for Future Research

There are several limitations of this study to address in future research. For example, the interval
between collection of the validity measures and the SMIs data was approximately 10 weeks. This
lag may have attenuated validity coefficients relative to those collected with shorter lags between
data collection. Future research should examine coefficients based on data collected in closer
time proximity (e.g., 1 week). Furthermore, the current sample was not representative of the
broader national population with regard to several key demographic variables (e.g., race) and was



Anthony and DiPerna 317

limited to students in Grades 2 to 6. As such, future research should examine SMI psychometric
properties with a sample that closely mirrors the national K-12 student population.

Beyond addressing the limitations of the current study, there are additional lines of validity
evidence to examine for the SMIs. Although Anthony et al. (2016) considered content validity
when identifying the SMIs, expert ratings of content coverage would provide additional insight
regarding SMI content validity. In addition, future research is necessary to test the structure of the
SMIs to see if it parallels the theoretical framework that guided the development of the SSIS-
TRS. Given the importance of accurate classification and prediction of outcomes by screening
measures (Smith et al., 2000; Youngstrom, 2013), these lines of evidence also should be exam-
ined in future SMI studies. Finally, collection of teachers’ perspectives regarding usability, feasi-
bility, and applicability, would provide insight regarding the social validity of the SMIs.

Conclusion

The current study expands the evidence base for the SMIs identified by Anthony et al. (2016).
Specifically, current evidence supports the construct validity of SMI scores. In addition to producing
scores with evidence for validity, the SMIs are efficient. Scores from the SMIs appear to measure the
same constructs as the SSIS-TRS with roughly 50% fewer items than the SSIS-TRS. These findings
indicate that the SMIs examined in this study potentially could be used to inform future development
of an abbreviated version of the SSIS-TRS for targeted screening, progress monitoring, or research
applications. When considered in conjunction with the results reported by Anthony et al. (2016), this
study further supports the use of IRT methodology to improve the efficient measurement of social
competence and other constructs. Given the foundational importance of measurement to the scien-
tific and clinical examination of socioemotional and behavioral constructs, such developments are
necessary to support continued growth of psychological research and practice.
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Note

1. For further information about item response theory (IRT) in general, readers are referred to de Ayala
(2009) or Hambleton, Swaminathan, and Rogers (1991). For further information about polytomous
IRT, readers are referred to Nering and Ostini (2010).
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