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Abstract

This article describes the development and validation of a shortened form of SELweb EE, a web-based assessment for
social-emotional skills in the early elementary grades. Using a Rasch approach, in the first study, we used data from two
archival data sets to reduce the number of items in three subtests to create short forms that maintained item fit, item
difficulty, item discrimination, and test information function range. In the second study, we created and administered a
short form of SELweb EE to a demographically diverse cross-validation sample of 22,683 students. We evaluated the
shortened assessment subtests’ score reliability, fit to a hypothesized factor structure, and association with age and other
variables to evaluate criterion-related validity. Findings from this study suggest that score reliabilities, factor structure, and
criterion-related validity for the short form are similar to corresponding properties of the long form. In addition, using a
confirmatory factor analysis framework, the short form of SELweb EE demonstrated evidence of configural, metric, and
scalar invariance across sex, ethnicity, and language. Shortening SELweb EE reduced the mean administration duration from
36 to 24 minutes. This reduction substantially increases its usability and feasibility while maintaining its psychometric merit.
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Social and emotional competence includes skills, attitudes,
and dispositions that are consistently associated with chil-
dren’s ability to interact positively with others, participate
constructively in school and community, and achieve success
in school and life (Banerjee & Watling, 2005; McKown et al.,
2009; Nowicki & Duke, 1994). Specific social and emotional
skills such as children’s ability to understand others’ emo-
tions, manage their own emotions, and effectively solve
social problems are associated with a wide range of concur-
rent and longitudinal life outcomes (Blair & Razza, 2007;
Crick & Dodge, 1994; Izard et al., 2001; McKown, Russo-
Ponsaran, Johnson, et al., 2016). Furthermore, social and
emotional skills can be taught, as reflected by the large num-
ber of evidence-based social and emotional learning (SEL)
programs designed to do just that (Weissberg et al., 2013).
In recognition of the critical importance of social and
emotional competence to children’s success in and out of
school, a growing number of American states have adopted
standards that specify the social and emotional skills chil-
dren should know and be able to demonstrate at different
grade levels (Dusenbury et al., 2018). In this policy con-
text, many American school districts have prioritized and

integrated such programs into daily practice. A national
survey found that 70% of educators believe social and
emotional competence is teachable and should be a priority
in school systems, and more than half of respondents
reported that their school had implemented an evidence-
based program designed to teach students social and emo-
tional competence (Atwell & Bridgeland, 2019). Echoing
these findings, a second national survey of educators found
that more than 70% of principals designated social and
emotional competence a top priority (Hamilton et al.,
2020). Both surveys found that 60% to 70% of educators
believe social and emotional competence can and should
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be assessed. In addition, more than 70% of educators
reported that they use some system to measure student
social and emotional competence.

Most educators in these surveys reported using behav-
ioral administrative records or student or teacher perception
surveys to assess social and emotional competence.
Furthermore, Atwell and Bridgeland (2019) reported that
educators expressed a desire for better assessments. Other
recent reports argued that social and emotional competence
assessments should be able to guide decision-making about
what to teach to whom, and to monitor acquisition of skills,
much in the way that high-quality reading and math assess-
ment data can both inform instruction and measure learning
of the subject (Assessment Work Group, 2019; McKown,
2019; McKown & Herman, 2020). Administrative records
and surveys of student and teacher perceptions may be lim-
ited in their ability to achieve these instructional goals.

This places educators at a disadvantage—they are
increasingly expected to teach social and emotional compe-
tence, yet they have no efficient way to know what compe-
tencies to teach to what students and when. In addition, it is
difficult to ascertain the extent to which students are devel-
oping the competencies educators intend to teach. Most
educators would find it difficult to teach math and reading
effectively without good assessment data. Social and emo-
tional competence should be no different; nevertheless,
assessing student social and emotional competence school-
wide is not easily accomplished with many existing mea-
sures, and direct assessments are in short supply.

To address the gap, we created SELweb Early
Elementary (“SELweb EE”), a web-based system for
directly assessing social and emotional competence in kin-
dergarten through third grades (McKown, Russo-Ponsaran,
Johnson, et al., 2016; Russo et al., 2018). SELweb EE
presents items and response options pictorially with audio
narration and few written words. Instructions and all items
are audio narrated. Once the assessment is launched, chil-
dren interact independently with the subtests, generally
wearing headphones to reduce disruption to other chil-
dren. Because it is essentially self-administering, SELweb
EE is well-suited for group administration.

SELweb EE can be completed in English or Spanish and
includes five subtests that assess four important components
of social and emotional competence—emotion recognition,
social perspective taking, social problem solving, and self-
control. The emotion recognition subtest presents pictures of
child faces and asks respondents to select one of four possi-
ble emotions (happy, angry, sad, and scared) or “just ok” to
indicate what the face is showing. The social perspective-
taking subtest presents illustrated and narrated vignettes. For
each vignette, children answer a question about a story char-
acter’s words, actions, or intentions—to get each question
correct requires respondents to correctly infer the characters’
mental states. The social problem-solving subtest presents

illustrated and narrated vignettes about hypothetical prob-
lematic peer entry and ambiguous provocation situations.
Children are asked to measure different dimensions of their
social problem solving, including the degree to which they
attribute hostile intent to a provocateur’s, what goals they
gravitate toward (prosocial or retribution oriented), and their
preferred solution. Using game-like formats, two self-control
subtests assess how well children can delay gratification and
tolerate frustration. The delay of gratification subtest asks
children to tolerate boredom in the service of maximizing
the accumulation of points over the course of 10 trials. The
frustration tolerance subtest measures children’s ability to
perform a simple discrimination task while the response but-
tons periodically appear to be nonresponsive. Because the
child needs to get as many items correct within a 90-second
window, this glitch induces mild frustration.

Prior studies established that SELweb EE (a) factor
scores demonstrated reliability at or above .80; (b) subtests
adhered to a theoretically coherent factor structure; (c) factor
scores demonstrated convergent and discriminant validity;
(d) performance was associated with teacher-reported social
behavior, academic achievement, and peer nominations; and
(e) scores demonstrated measurement equivalence across
sex, ethnicity, and separate administrations (McKown, 2018;
McKown, Russo-Ponsaran, Johnson, et al., 2016).

One limitation of SELweb EE is the time it takes stu-
dents to complete. In a large-scale implementation of
SELweb during 2017-2018, educators reported total assess-
ment durations of approximately 45 minutes. We analyzed
meta-data from that implementation and found that SELweb
EE requires an average of 36.2 minutes for students to com-
plete, with 90% of students completing the assessment in
54.9 minutes or less. Although this is a relatively brief
assessment, some students, particularly kindergarteners and
first graders, require two sittings to complete the assess-
ment. Thus, the assessment may not always fit neatly within
the scheduling constraints of research studies, clinical vis-
its, or school schedules. One of the lasting legacies of the
No Child Left Behind period is an enduring wariness about
spending time on testing that does not directly benefit teach-
ers and students (Brown et al., 2016). SELweb EE users
regularly indicated that it can be challenging to find the
blocks of time necessary to administer SELweb EE. From a
usability perspective, therefore, it would be beneficial to
shorten the duration of SELweb EE. The goal of this article
is to discuss the development and validation of a short form
of SELweb EE.

The limitations associated with shortening assessments
are well-known. A reduction in items generally reduces reli-
ability, increases measurement error, and risks inadequate
construct coverage, undermining validity. Thus, we aspired
to strike a balance between brevity and psychometric rigor
when creating the short form of SELweb EE. Of the five
SELweb EE subtests, the three longest were the emotion
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recognition subtest, the social perspective-taking subtest,
and the social problem-solving subtest. The two self-control
subtests were already brief and did not lend themselves well
to reduction. We therefore focused on reducing the number
of items in the emotion recognition, social perspective-tak-
ing, and social problem-solving subtests to reduce total test
duration. We used a combination of conceptual and empiri-
cal approaches, as described in the Methods section, to
reduce the number of items and overall length.

Goals in Relation to Prior Work

Our prior work established that SELweb EE filled a gap in
the availability of social and emotional competence assess-
ments for the early elementary grades. Based on feedback
from users, this work surfaced a new challenge—to produce
a technically sound assessment in less time to increase its
feasibility for educational use. Accordingly, we sought to
modify SELweb EE so that it can be completed in no more
than 30 minutes.

Study |

In Study 1, we first used archival SELweb EE data from
two large and demographically diverse data sets to test
reducing the number of assessment items while maintaining
comparable technical quality. To do so, we reduced items
using procedures described in the Methods section. We then
compared the Rasch item fit, item discrimination, and item
difficulties of the long and short forms, and compared test
information functions (TIFs). We evaluated the psychomet-
ric properties of the three revised SELweb EE subtests
(emotion recognition, social perspective taking, and social
problem solving) through evaluations of score reliabilities,
factor structure, convergent and discriminant validity, and
criterion-related validity.

It is important to note that the Rasch analyses of the
emotion recognition and social perspective-taking subtests
reported in Study 1 largely mirror analyses previously
reported in Aksu, McKown, and Smith (2018, 2020). The
application of the results from the analyses in this article,
however, are new—whereas Aksu et al. (2018, 2020) were
establishing the use of Rasch to evaluate the psychometric
properties of each subtest and to test for differential item
functioning, in this article, we use a Rasch approach to eval-
uate the extent to which item and test characteristics from
the long and short form of SELweb EE are comparable.

Methods

Sample and Recruitment. Data from two field trials (Field
Trial 1, n = 3,223 children; Field Trial 2, n = 4,419 chil-
dren) were analyzed. Field Trial 1 included 17 schools from
six urban and suburban school districts in two states tested

during 2013-2014. Field Trial 2 included 20 schools from
three urban and six suburban school districts in five states
who were tested during 2014-2015. Sample characteristics
are summarized in Table 1.

A single district from Field Trial 1 participated in an add-
on validation study that included (a) teacher rating scales
and alternative SEL assessments and (b) repeat administra-
tion of SELweb EE to estimate 6 months temporal stability
(M, ditrerence = 175 days, range = 171-186) in a subset of
schools. The add-on study participants included 220 chil-
dren in kindergarten through third grades. Add-on study
participants did not differ from the rest of the sample in
terms of age or sex. Participants were significantly more
likely to be Hispanic in the add-on cohort (63.6%) than in
the remainder of the sample (27.1%) and less likely to be
White (28.6% vs. 56.8%), Black (0.9% vs. 4.1%), or Asian
(5.0% vs. 6.8%).

Participating school districts in Field Trial 2 adminis-

tered SELweb EE in the fall and in the spring, permitting a
temporal stability estimate over approximately six months
(Mime difference =177 days).
Procedures. School personnel administered SELweb EE in
one or two group sessions. Children completed SELweb
EE on an internet-connected device with a web browser.
Because SELweb EE is narrated, children wore head-
phones while they completed the assessment. Instructions
are embedded as part of the assessment and thus did not
differ across groups or administrations. Audio narration for
instructions and response buttons were included so that
children who could not read could still interact meaning-
fully with the assessment. To prepare for testing, research
staff trained school personnel to ensure a smooth adminis-
tration process, including “dry runs,” reviewing how stu-
dents log into the system, and testing whether bandwidth
was sufficient. School administrators then selected the time
of day and setting in which to assess their students. Stu-
dents typically completed SELweb EE in their classroom,
in the school library, or in a media lab. A teacher or other
school staff (e.g., social worker, psychologist, or librarian)
proctored the assessment, ensuring student compliance.
Those school staff were told how to respond to student
questions and were directed to provide minimal assistance
outside of technical troubleshooting. For add-on study par-
ticipants, research staff collected validation data, described
below, from children whose parents consented to their
participation.

Measures: SELweb EE Subtests for Reduction. SELweb EE
subtests measure emotion recognition, social perspective
taking, social problem solving, and self-control. We opera-
tionalized emotion recognition as the ability to recognize
others’ emotions from facial expressions, social perspective
taking as the ability to infer another’s mental state, and
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Table I. Sample Characteristics.

Study | Study 2
Field Trial | Field Trial 2 Total sample
Measure M (SD) M (SD) M (SD)
Age 7.4(1.1) 7.6(1.1) 7.6(1.2)
n (%) n (%) n (%)
Characteristic
Sex—Male 1,641 (50.9) 2,211 (50.0) —
Low income 1,245 (38.6) 2,469 (55.9) —
Limited English 567 (17.6) — —
Ethnicity
White 1,830 (56.8) 1,942 (44.6) 4,488 (19.3)
Black 132 (4.1) 575 (13.0) 5,101 (22.5)
Hispanic 873 (27.1) 1,409 (31.9) 10,583 (46.7)
Asian 219 (6.8) 209 (5.7) 728 (3.2)
Other 165 (5.1) 199 (4.5) 1,883 (8.3)
Grade
K 495 (15.4) 754 (17.1) 5,671 (25.0)
| 985 (30.6) 1,257 (28.4) 6,026 (26.6)
2 891 (27.6) 1,360 (30.8) 5,598 (24.7)
3 852 (26.4) 1,048 (23.7) 5,388 (23.8)
Total 3,223 4,419 22,683
Setting n n n
Districts 6 10 16
Schools 17 21 133
Classrooms 158 232 1,094

social problem solving as the ability to constructively inter-
pret the meaning of, develop prosocial goals toward, and
constructively resolve socially challenging situations.
Finally, we operationalized self-control as the ability to
delay gratification and stay on task when frustrated.
Description of stimuli, response options, and scoring for all
subtests are included in Table 2.

Emotion recognition. As described in McKown, Russo-Pon-
saran, Johnson, et al. (2016), the emotion recognition subtest
included digitized photographs of children’s faces that were
altered into displays of happy, sad, angry, and frightened that
varied in the intensity of the emotion display. The subtest
included five alternate forms, each with 44 or 45 items. Each
alternate form included a balance of emotions, intensities, and
child faces. However, 16 to 20 items on each alternate form
were included on more than one form, allowing forms to be
linked in Rasch analyses. During this subtest, a face was pre-
sented and then the child clicked to indicate whether the face
reflected being happy, sad, angry, scared, or just okay. After
the child selected an emotion, their selection was narrated
to them, and they would either change their answer or click

an arrow button to advance to the next item. The system ran-
domly assigns one of the alternate forms to each child.

Social perspective taking. The social perspective-taking
subtest, based on the theory of mind and social perspective-
taking literatures (Happé, 1994; Selman, 1980; Wellman &
Liu, 2004), included 12 illustrated and narrated vignettes.
During this subtest, images were presented on the screen
as the story was narrated. Then, the child answered a ques-
tion about a story character’s actions, words, or intentions.
The correct response required the child to infer the story
character’s mental state. Some of the items evaluate respon-
dents’ understanding that a character holds a false belief.
For example, in one story, a character mistakenly believes
a toy box contains toys, when in fact it contains books. The
respondent has been made aware of the contents of the box.
Correctly inferring the story character’s false belief requires
the respondent to understand that the character has a differ-
ent belief than the respondent—we refer to these as “false
belief” items. Other items evaluate children’s ability to
distinguish between a character’s real emotions and their
apparent emotions—we refer to these as ‘“real-apparent
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emotion” items. For example, in one story, a character is
disappointed about a birthday gift but pretends to like it to
spare the gift-giver’s feelings. To correctly infer why the
character said one thing when she meant something dif-
ferent, the respondent is required to understand the story
character’s intention. This subtest existed in a single form,
resulting in all children completing all 12 vignettes.

Social problem solving. The social problem-solving sub-
test included illustrated and narrated vignettes involving
ambiguous provocation peer entry. Children were asked to
imagine they were in the situation and were asked as fol-
lows: (a) whether a story character was being intentionally
mean, and if so, how much (assessing hostile attribution);
(b) how they would want the situation to turn out (assess-
ing goal preference); and (c) what they would do (assessing
solution preference). This subtest comprised four alternate
forms with six vignettes each. Each alternate form included
three ambiguous provocation vignettes and three peer entry
vignettes. Each vignette was included on three alternate
forms to create a linking design.

SELweb EE Subtests Not Reduced

Self-control. Self-control was assessed with two subtests.
One subtest was a delay of gratification task (Kuntsi et al.,
2001). For this subtest, children were given 10 opportu-
nities to choose between three animated rocket ships that
launched and an animated planet on the screen. One rocket
ship was fast and worth one point. A second was slower and
worth two points. A third was very slow and worth three
points. Children were instructed to get as many points as
possible across 10 trials. We also developed a frustration-
tolerance task (Bitsakou et al., 2006). For this task, children
completed a 90-second shape-matching task. At several
points in the subtest, the task was programmed to pause,
simulating a computer glitch. Because of the timed compo-
nent, this pause induced mild frustration. The self-control
subtests each existed as a single form, and their design was
such that they were not shortened. Because of this, analyses
of the self-control subtests were not included in Study 1.

Add-On Study Validation Measures. In both data sets, we
coadministered validation measures to a subset of students
who completed SELweb EE.

Emotion recognition. As an alternate measure of emo-
tion recognition, we used the U.C. Davis Set of Emotion
Expressions (Tracy & Robins, 2004). Children viewed 18
randomly presented photographs of people and indicated
whether the emotion expressed in each photograph matched
a target emotion (happiness, sadness, anger, or fear). Chil-
dren received 1 point for correctly responding. Internal con-
sistency (Cronbach’s o) reliabilities for four emotion scores
ranged from .68 to .91 in our sample.

Social perspective taking. As an alternate measure of social
perspective taking, children completed six vignettes from
the Strange Stories (Happé, 1994). In each vignette, a char-
acter states one thing but intends something else. Children
were asked why the character said what they said. Children
received 1 point for correctly inferring the speaker’s inten-
tion. Final score on Strange Stories was the summed item
scores. Cronbach’s o was .71 in our sample.

Social problem solving. As an alternate measure of social
problem solving, children completed a custom-made
assessment using four vignettes from the Social Informa-
tion Processing Application (SIP-AP; Kupersmidt et al.,
2011), a video-based measure of social problem solving.
Following each vignette, children answered questions
drafted by the study team assessing hostile attribution, goal
preference, and solution preference. Scores were keyed
such that a higher score reflected more positive attribution.
Total score for each question was the sum of scores across
vignettes. Cronbach’s o for three SIP-AP scores ranged
from .50 to .82.

Behavior. Teachers completed the Devereux Student
Strengths Assessment—mini (DESSA-mini; Naglieri et al.,
2014), an eight-item questionnaire in which teachers rate
the frequency of behaviors reflecting social and emotional
competence. Cronbach’s o for the DESSA-mini was .92 in
our sample.

Peer nominations. SELweb EE includes an optional peer
nomination subtest that was administered in four Field Trial
1 districts. For this subtest, children viewed photos or class-
mate’s names. A synthesized voice reads each child’s name
as it appeared. Respondents clicked on as many classmates
who they liked or who they liked to spend time with. Each
child’s score was represented by a within-class standardized
number of nominations.

Subtest Shortening Procedures. We aimed to reduce the num-
ber of items and subtest lengths of the emotion recognition,
social perspective-taking, and social problem-solving sub-
tests while maintaining item coverage and item technical
quality. We first describe how we reduced the number of
items on each subtest, and then describe how we evaluated
the technical properties of the long and short forms of each
subtest.

Subtest shortening. For the emotion recognition subtest,
within each of the four emotion categories (happy, sad,
angry, and scared) on each alternate form, we eliminated
five items varying in item difficulty and ethnicity of the
child depicted, resulting in four 20-item alternate forms
(50% reduction). For the social perspective-taking subtest,
we replicated findings from Aksu et al. (2018) who used a
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Table 3. Summary of Rasch Item Characteristics, Study | and Study 2.
Outfit mean square Item discrimination Item difficulty
Study | Study | Study |
Long, M Short, M Study 2, M Long M Short, M Study 2, M Long, M Short, M Study 2, M
Score (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)
Emotion recognition 1.02 (0.21) 1.10(0.16) 0.98(0.13) 0.99 (0.21) 1.03 (0.08) 0.99 (0.10) 0.00 (0.80)  0.36 (0.72) —0.00 (0.77)
Social perspective taking  0.98 (0.24)  0.97 (0.16)  1.00 (0.18) 1.0l (0.38) 0.98 (0.47) 1.00 (0.40) 0.00 (0.71)  0.11 (0.72) -0.00 (0.53)
Social problem solving
Attribution 0.99 (0.11)  1.02(0.09) 0.78 (0.08) 0.98 (0.18) 0.93(0.20) 1.00 (0.17) 0.00 (0.56)  0.15(0.55)  0.00 (0.44)
Goal 1.00 (0.08) 0.98 (0.08) 1.0l (0.12) 1.00(0.08) 1.00(0.10) 0.97 (0.16) 0.00(0.28)  0.10(0.27)  0.00 (0.29)
Solution 0.96 (0.09) 0.96 (0.10) 0.98(0.09) 1.00(0.11) 1.01(0.12) 1.0l (0.13) 0.00 (0.82) —0.45(0.66) 0.00 (0.73)

Rasch approach to examine item functioning in this sub-
test and applied those findings to a novel purpose—creating
a shorter assessment. Consistent with findings from Aksu
et al. (2018), we identified four items whose difficulty was
similar to another and excluded it based on redundancy.
The resulting subtest included eight distinct items (33%
reduction). The resulting short form contained three items
from the Real-Apparent category and five items from the
False Belief category. For the social problem-solving sub-
test, we eliminated two vignettes from each of the alternate
forms—one ambiguous provocation vignette and one peer
entry vignette—Ileaving two of each kind of vignette in each
alternate form (33% reduction).

Rasch analyses. Our goal was for items on the short
form of SELweb EE to adhere to conventionally accept-
able Rasch item fit, item discrimination, and item difficulty,
and to display TIF curves and score reliabilities comparable
to the original assessment. Using the Rasch framework
(Rasch, 1960), each item’s technical quality can be assessed
via fit indices. Outfit mean square indicates the degree to
which variation in item responses can be explained by the
measurement model (Linacre, 2008, 2021). Higher outfit
mean square values indicate greater unmodeled variation,
or noise, in response to each item. Outfit mean square indi-
ces have an expected value of 1.00; values that are greater
than 2.00 reflect items that distort the measurement system
and inferences made from scores (Smith et al., 1998). Per
Smith et al. (1998), items with an Outfit mean-squared sta-
tistics value above 2.00 were flagged as misfitting.

In addition, we analyzed item discriminations, or the
ability of an item to differentiate individuals with differ-
ent ability levels. An assumption of the Rasch model is
that all items exhibit the same item discrimination, which
is 1.0. Empirically, however, item discriminations differ.
Therefore, the amount of departure of discrimination
from the expected value of 1.0 serves as an indication of
item misfit. An item discrimination value greater than 1.0
means that the item discriminates between high and low

performers more than expected for an item of this diffi-
culty (overdiscrimination). A value less than 1.0 indicates
that the item discriminates between high and low per-
formers less than expected for an item of this difficulty
(underdiscrimination).

Last, we reported the TIF of each score, assessing how
well it measures a latent variable (0). While interpreting
TIF, attention is given to the peak and the width of the curve
along the continuum (Boone & Staver, 2020). The peak rep-
resents the point where the test maximizes the information
on the ability scale. The width indicates the effective range
of the measurement for the scale (Linacre, 2021).

We used Winsteps version 3.92.1 (Linacre, 2021) to
compute Outfit mean square, item discrimination, item dif-
ficulties and TIFs for the long-form and short-form ver-
sions of the assessment. Item characteristics can be found
in Table 3. In all cases, average item Outfit mean square
and item discrimination statistics reflected good item fit as
described above, and no individual item fell outside of the
parameters for good fit—indeed, variability in fit was quite
low, reflecting consistency in item outfit mean square and
item discrimination across the range of items within each
subtest. Independent samples ¢ tests found that none of the
outfit mean squares, item discrimination, or item difficulty
statistics were significantly different between the long and
short forms. TIFs are shown in Figure 1. Peaks and widths
of the TIFs are nearly identical in all cases, suggesting that
scores from the long and short forms of SELweb EE pro-
vide similar information about children’s ability.

We also computed correlations between Rasch person
measures (reflecting performance on each assessment) from
the long and short forms within each subtest. For emotion
recognition, the correlation between Rasch person measure
scores from long and short forms was » = .91. For social
perspective taking, the correlation was » = .94. For social
problem solving—attribution, the correlation was r = .98;
for social problem solving—goal preference, the correla-
tion was r = .95; for social problem solving—solution pref-
erence, the correlation was » = .95. These correlations
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further support the conclusion that the long and short forms
of SELweb EE contain very similar information about stu-
dent ability.

Results

Missing Data. For Field Trial 1, of 3,223 children who par-
ticipated, 3,049 (94.6%) completed all SELweb EE sub-
tests. Compared with students who completed SELweb EE,
students who did not complete SELweb EE were signifi-
cantly younger, 6.2 years vs. 7.7 years old, F(1, 3213) =
325.6 p < .05; achieved lower average raw scores on emo-
tion recognition, z = —.18 vs. z = .01, F(1, 3213) = 5.5, p
< .05; and social perspective taking, z = —.32 vs. z = .02,
F(1,3205) = 17.9, p < .05. There were no statistically sig-
nificant differences in performance on social problem solv-
ing or either of the self-control subtests between those who
did and did not complete SELweb EE. There were no statis-
tically significant differences in child ethnicity between
children who did and who did not complete all subtests of
SELweb EE. Boys were overrepresented in children with
missing data—61.7% of children with missing data were
boys compared with 50.3% of children without missing
data, ¥*(1) = 5.2, p < .05. Of the six participating school
districts, five achieved completion rates between 93.3% and
99.9%; the remaining district with 725 students had a com-
pletion rate of 78.6%. This latter district had a scheduling
conflict that prevented the completion of data collection.
For field Trial 2, fewer than 1% of children were missing
any data. For both field trials because the proportion of chil-
dren missing data was small and the sample was large, we
opted to omit children missing any data from analyses
(Widaman, 2006).

Score Reliability. We calculated the internal consistency and
6-month temporal stability of scores for the short form of
SELweb EE. Emotion recognition, social perspective tak-
ing, and social problem solving were all derived from mul-
tiple alternate forms and scores. Internal consistency
coefficients for each score were calculated and averaged
across alternate forms. For the confirmatory factor analyses
(CFAs), emotion recognition and social perspective taking
were modeled with four and two item parcels, respectively.
However, we conceptualized each score as the sum of item
scores. As a result, for the emotion recognition and social
perspective-taking subtests, we computed Cronbach’s o
across the items within each subtest. In contrast, we concep-
tualized the social problem-solving score as a composite
made up of three scores derived from the subtest. For social
problem solving, we therefore first estimated internal con-
sistency using procedures described by Nunnally and Bern-
stein (1994, p. 271), which yields a score approximately
equivalent to Cronbach’s a.. Those internal consistency reli-
abilities are summarized in Table 4. For social problem

solving, we also computed McDonald’s omega for each
study. Social problem solving @s in both Study 1 samples
were .76 and .74 for the long and short forms, respectively.
Reliability statistics for SELweb are in Table 4.

Factor Structure. Using Amos (24.0.0, Arbuckle, 2008) to
run CFAs, we tested the fit of short form SELweb EE scores
to a three-factor model of social and emotional competence
in which emotion recognition, social perspective taking,
and social problem solving reflect correlated latent vari-
ables. This factor structure is consistent with prior studies
focused on SELweb EE (McKown, Russo-Ponsaran, John-
son, et al., 2016), but it omits the self-control subtests,
which were not shortened. Consistent with Hu and Bentler
(1999), the data were a good fit to the model if the compara-
tive fit index (CFI) was = .95 and the root mean square
error of approximation (RMSEA) was =.06.

We conceptualized the emotion recognition and social
perspective-taking scores as the sum of the item scores. For
the purposes of CFA modeling, to reduce the number of
observed scores in the model, we created item parcels for
each subtest. Indicators for the “emotion recognition” factor
include four scores—reflecting the sums of happiness, sad-
ness, fear, and anger items. We included two item parcels
for “social perspective taking.” One score reflected chil-
dren’s performance on false belief items, and another
reflected children’s performance on real-apparent emotion
items. Indicators for the “social problem solving” factor
included three scores from a vignette-based assessment in
which children were asked to imagine themselves in socially
challenging situations. One score reflected their under-
standing of the intentions of other children (the degree of
hostile intent). A second score reflected their goal prefer-
ence (prosocial, retribution, or revenge). A third score
reflected their solution preference (prosocial—assertive, pas-
sive, or aggressive).

We first tested plausible one- and two-factor alternatives
to a three-factor model. These models exhibited fit below
criteria set by Hu and Bentler (1999; CFI = .85, RMSEA =
.10). We next tested a three-factor model, in which emotion
recognition scores loaded on one factor, social perspective
taking scores loaded on a second factor, and social problem-
solving scores loaded on a third factor. The fit of that model
met the Hu and Bentler (1999) cutoff for good fit for both
short and long forms of SELweb EE in Field Trial 1 (CFI =
.96, RMSEA = .056, 90% confidence interval [CI: .050,
.062] for long form; CFI = .94, RMSEA = .065, 90% CI
[.059, .071] for short form) and Field Trial 2 (CFI = .98,
RMSEA = .049, 90% CI [.044, .054] for long form; CFI =
.98, RMSEA = .042, 90% CI [.037, .047] for short form).
That model, depicted in Figure 2, was a significantly better
fit to the data than the alternatives for both the short and the
long forms of SELweb EE (all comparisons with the four-
factor model, Ay?/df > 20, p < .05).
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Table 4. Score Reliabilities.

Study | Field Trial | sample Study | Field Trial 2 sample Study 2
Replication
Long form Short form Long form Short form Sample
SELweb EE composite score fy r, fy r, Ty r, fy r, Ty
Overall social and emotional — — — — — — — — .93
competence
Emotion recognition .84 .52 .80 .50 .89 .55 .87 Sl 8l
Social perspective taking .78 .59 74 .60 79 79 .76 .76 74
Social problem solving .88 .53 .85 46 .88 .64 .86 .67 .84
Self-control — — — — — — — — .85
SELweb EE subtest and score o r, o r, o r, o r, o

Emotion recognition

Happy .68 41 .58 .32 74 .35 .63 32 .58

Sad 73 40 61 .36 .76 A5 .68 37 .60

Angry .66 46 .60 42 71 A48 .68 43 71

Scared 79 51 .69 .38 .82 .52 77 45 71
Social perspective taking

False belief .67 .53 .67 .53 72 .68 71 .68 .70

Real-apparent emotion .65 48 .50 .52 .68 71 48 .64 46
Social problem solving

Positive attribution 72 .55 .64 A7 73 .59 .66 .55 .61

Positive social goal 72 49 .66 37 72 44 .66 .53 61

Positive solution selection .83 A3 .79 A4l .82 .57 79 .63 .75
Self-control

Delay of gratification — — — — — — — — 71

Frustration tolerance — — — — — — — — .85

Note. r, = internal consistency reliability; r, = 6-month temporal stability reliability.

Criterion-Related Validity. We used linear regression to evalu-
ate the relationship between SELweb EE scores and crite-
rion measures in both the short and long forms, with
emotion recognition, social perspective-taking, and social
problem-solving scores as predictors and teacher report of
behavior and peer nominations as outcome variables, con-
trolling for student age and sex. Findings are summarized in
Table 5. Entered simultaneously as predictors, social per-
spective taking and social problem solving were both sig-
nificantly associated with teacher-reported behavior and
peer nominations when computed with both long-form
items and short-form items. Emotion recognition was sig-
nificantly associated with peer nominations. All but one sig-
nificant regression coefficient were identical in magnitude
using long-form and short-form scores. The exception was
social problem solving, which, when predicting the teacher-
report of behavior, yielded a standardized regression coef-
ficient of .17 with the long-form score and .14 with the
short-form score.

Convergent and Discriminant Validity. We next evaluated the
extent to which latent variables from the three-factor model
tested above were each more related to parallel latent vari-
ables (created with alternate assessments) than they were

related to other latent variables (also created with alternate
assessments) using Amos (24.0.0, Arbuckle, 2008).

Convergent and discriminant validity were tested in a
series of models. We constructed a model in which the three
latent factors created from short form SELweb EE indica-
tors were modeled as predictors of three parallel factors cre-
ated from alternative indicators reflecting emotion
recognition, social perspective taking, and social problem
solving. We refer to paths between factors representing the
same construct with different indicators as “convergent”
paths, and paths between factors representing different con-
structs as “discriminant” paths.

The base model for all tests was an unconstrained model
in which convergent and discriminant paths were modeled
as free parameters. Fit statistics met Hu and Bentler (1999)
criteria in both the long and short forms (CFI = .96, RMSEA
= .03, 90% CI [.028, .033] for long form; CFI = 95,
RMSEA = .032, 90% CI [.029, 035] for short form).
Inspection of the standardized convergent and discriminant
path coefficients revealed that the convergent paths were all
statistically significant and in the expected direction and
were larger in magnitude than the discriminant paths.

Next, convergent and discriminant validity were for-
mally evaluated by comparing the base model with a series
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Figure 2. Confirmatory factor analysis using long-form and short-form scores.

Study | Field Trial | Data.

Note. Coefficients are standardized; values before “/” are from long form; values after “/” are from short form. Comparative fit index = .96/.94; root
mean square error of approximation = .056/065 (90% confidence interval [.050, .062]/[.059, .071]).

“p < .05.

Study | Field Trial 2 Data.

Note: coefficients are standardized; values before “/” are from long form; values after “/” are from short form. Comparative fit index = .98/.98; root
mean square error of approximation = .049/.042 (90% confidence interval [.044, .054]/[.037, .047]).

*p < .05.

Table 5. Criterion-related Validity of Social and Emotional Competence, Study | Field Trial | Sample.

Behavior (DESSA mini) Peer nominations
Variable Long form Short form Long form Short form
Age -.25% —.24% -.12% -.12%
Sex .10 .10t 3% 3%
Emotion recognition .09 A2t .05% .05%
Perspective taking 21% 210% .I5% .15%
Problem solving A7* 4% 3% 3%

Note. coefficients are standardized. DESSA = Devereux Student Strengths Assessment.
Tp < .10. *p < .05.

of nested models with parameters constrained. To evaluate of freedom change in the model was significant and indi-
convergent validity, we compared the base model with three cated a worsening of model fit, we interpreted this as evi-
models, one for each of the dimensions of social and emo- dence of the convergent validity of the latent variable being
tional competence. In each model, one convergent path was tested. As shown in Table 6, for both the long and short
constrained to zero. If the change in y? for each one degree forms, removing the convergent paths for social perspective
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Table 6. Model Fit for Tests of Convergent and Discriminant Validity, Study | Field Trial | Sample.

Long form Short form
Model IFI df Adf 1 Ay? IFI df Adf 12 Ay?
Unconstrained model .96 122 — 485.1 —* .95 122 — 520.0 —
Convergent validity
Emotion recognition .96 123 | 489.1 4.0* .95 123 | 527.5 7.5%
Social perspective taking .95 532.8 47.7% .94 559.0 39.0%
Social problem solving .95 509.7 24.6* .95 546.0 19.5%
Discriminant validity
Emotion recognition 96 124 2 489.9 4.8*% 124 2 523.1 3.1
Social perspective taking .95 505.9 20.8* 536.0 16.0*
Social problem solving 96 486.0 1.1 5224 24

Note. IFI = incremental fit index; df = degrees of freedom.
*p < .05.

taking and social problem solving each led to a significant
decline in model fit.

To evaluate discriminant validity, we compared the base
model with three models, one for each dimension of social
and emotional competence. In each model, we constrained
two discriminant paths to zero. If the change in ¥ for each
three degree of freedom change in the model was not sig-
nificant, indicating no change in model fit, we interpreted
this as evidence of discriminant validity. As summarized in
Table 6, with both long- and short-form data, for emotion
recognition and social problem solving, constraining the
discriminant paths to zero did not lead to a significant
change in model fit. With both long- and short-form data,
for social perspective taking, constraining discriminant
paths to zero led to a significant reduction in model fit,
although the magnitude of the reduction in model fit was
smaller than the reduction in model fit resulting from elimi-
nating the convergent path associated with social perspec-
tive taking. The final model is presented in Figure 3.

Discussion

Shortening three SELweb EE subtests resulted in a slight
reduction in score reliability, without meaningful reduc-
tions in convergent, discriminant, and criterion-related
validity. Based on the duration of the long form of SELweb
EE (36.2 minutes) and the number of items removed to cre-
ate the short form (a 23% reduction, across all five sub-
tests), we estimate the short form, including the self-control
subtests, will take an average of 27.9 minutes). Based on the
results from Study 1, we created a short-form version of
SELweb EE, eliminating items as described above.

It is important to note that some scores from our custom
questions used in conjunction with SIP-AP videos exhibited
low internal consistency reliability, as low as .50. Low-
score reliability generally attenuates power to detect asso-
ciations between scores. As a result, the lower reliabilities

most likely reduced power to detect significant associations
between SELweb EE scores and these scores. That we did
find associations in the predicted directions suggests that
the associations found were quite robust.

Finally, children who did not complete SELweb EE
were, on average, younger than children who did, which
may suggest that the youngest children in the sample were
near the lower limit of the effective age range for this
assessment.

Study 2

In Study 2, we cross-validated the short form of SELweb
EE by administering it to a third large and demographically
diverse student cohort. We evaluated duration, factor struc-
ture, score reliability, and measurement equivalence across
sex, ethnicity, and language form. For this study, we admin-
istered all SELweb EE subtests, including the three reduced
subtests and two unchanged self-control subtests.

Methods

Sample. The Study 2 sample, characterized in Table 2,
included 22,683 students who completed the short form of
SELweb EE during the 2018-2019 school year, of whom
19,036 completed the assessment in English.

Different demographic characteristics were available for
different subsets of the cohort. Analyses of score reliabili-
ties and CFAs (including ethnicity measurement equiva-
lence analyses) included 18,492 of the 19,036 (97.1%)
students who completed SELweb EE in English and for
whom ethnicity information was available. Sex measure-
ment equivalence analyses focused on a subset of 4,906
English-speaking students whose data included information
about student sex—in this subsample, 52.4% of participants
were male. Language measurement equivalence analyses
included all 22,683 students who completed SELweb EE in
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Figure 3. Convergent and discriminant validity, Study | Field Trial | data.

Note: coefficients are standardized. Coefficients before “/” are from the long form; those after “/” are from the short form. Convergent paths are
from a model with discriminant paths removed. For simplicity of presentation, not all modeled covariates, errors and covariances are represented.
Incremental fit index = .95/.95. root mean square error of approximation = .032/.032 [90% confidence interval [.029, .035]/[.030, .035]); UCDSEE =
U.C. Davis Set of Emotion Expressions; SIP-AP = Social Information Processing Application; KiTAP = Test of Attentional Performance for Children.

*p < .05.

English or Spanish. Children could be included in more
than one set of measurement equivalence analyses.

Missing Data. Compared with children who did not have
information about sex, children who did have information
about sex were slightly younger, 7.4 years vs. 7.6 years,
F(1,22681) = 279.7, p < .05; and scored higher on SEL-
web EE overall, z score of 0.20 vs. —0.06, F(1, 22681 =
279.9, p < .05; and on emotion recognition, z score of 0.05
vs. —0.02, F(1, 22681) = 20.2, p < .05; social perspective
taking, z score of 0.17 vs. —0.05, F(1,22681) = 183.5,p <
.05; social problem solving, z score of 0.14 vs. —0.04, F(1,
22681) = 138.9, p < .05; and self-control, z score of 0.17
vs. —0.05, F(1, 22681) = 199.2, p < .05. In addition, chil-
dren who had information about sex were more likely to be

White (30.2% vs. 19.9%) and Asian (5.4% vs. 3.3%) and
less likely to be Hispanic (32.8% vs. 39.4%), y2(5) = 424.7,
p <.05.

In addition, 3,713 kindergarten through third graders
from 99 elementary schools in 14 school districts completed
the Spanish language version of SELweb EE. Compared
with children who completed the English language version
of SELweb EE, children who completed the Spanish lan-
guage version of SELweb EE were younger, 7.5 years vs.
7.6 years, F(1,22681 = 36.0, p < .05; and scored lower on
SELweb EE overall, z score of —0.15 vs. 0.03, F(1, 22681
= 103.0, p < .05; social perspective taking, z score of —0.10
vs. 0.02, F(1,22681) = 40.9, p < .05; social problem solv-
ing, z score of —0.11 vs. 0.02, F(1, 22681) = 48.6, p < .05;
and self-control, z score of —0.20 vs. 0.04, F(1, 22681) =
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175.8, p < .05. In addition, students who completed the
Spanish language version of SELweb EE were significantly
more likely than students who completed the English lan-
guage version to be Hispanic (93.5% vs. 37.7%) and less
likely than the English-speaking students to be from any of
the other ethnic groups.

Confirmatory Factor Analysis Plan. The first analysis tested
the fit of the data to a confirmatory four-factor model of
social and emotional competence tested in prior studies
(McKown, 2018; McKown, Russo-Ponsaran, Johnson,
et al., 2016). This model includes latent variables reflecting
four correlated competencies: emotion recognition, social
perspective taking, social problem solving, and self-control.
Indicators for the “emotion recognition,” “social perspec-
tive taking,” and “social problem solving” factors were the
same as in Study 1. Indicators for the additional “self-con-
trol” factor reflected their scores on tasks assessing delay of
gratification and frustration tolerance. Latent variable inter-
nal consistency reliabilities for English and Spanish lan-
guage versions of SELweb EE are shown in Table 4.

Measurement Equivalence Analysis Plan. Measurement equiv-
alence was tested by comparing nested CFAs with varying
degrees of equality constraints (Dmitrov, 2010; Millsap,
2011). These analyses are based on the four-factor model
described previously. The most basic question that mea-
surement equivalence addresses is whether the factor struc-
ture is the same across groups (configural invariance).
Assuming configural invariance assumptions are met, a
second important question is whether factor loadings are
equivalent for different groups (metric invariance). Metric
invariance means that a one-unit change in the latent con-
struct is reflected by the same change in the observed vari-
ables for all groups. Metric invariance is tested by comparing
the configural model with a model in which equality con-
straints across groups are imposed on the factor loadings. If
imposing these constraints does not lead to a degradation in
model fit, this suggests factor loadings are equivalent across
groups. Assuming metric invariance requirements are met,
a third question is whether latent intercepts are equivalent
for different groups (scalar invariance). Scalar invariance
means that, at a given level of the latent variable, people
from different groups achieve the same observed score.
Scalar invariance is tested by comparing the metric invari-
ance model to a model in which equality constraints across
groups are imposed on the model intercepts. If imposing
these constraints does not meaningfully reduce model fit, as
described next, this suggests that the intercepts are equiva-
lent for different groups.

In this and all models tested below, the chi-square tests
of overall model fit and differences between the fit of
nested models were tested. The chi-square test of model

fit is sensitive to sample size. Because of this, when sam-
ples are large, the chi-square test can indicate that the data
do not fit the model even when the fit of the data to the
model is excellent (Brannick, 1995; Ullman, 2006).
Model fit was also evaluated with CFI and RMSEA, both
of which are less sensitive to sample size. The configural
model was judged to be a good fit to the data when CFI =
.95 and RMSEA = .06 (Dmitrov, 2010). Metric invari-
ance models for each grouping were compared with the
configural model, and scalar invariance models were
compared with the metric invariance model. Per the rec-
ommendations of Chen (2007), metric and scalar invari-
ance were supported if the change in model fit from the
less restrictive model to the more restrictive model was
CFI < .01 and RMSEA < .015.

Results

Durations. Removing items from the emotion recognition,
social perspective-taking, and social problem-solving sub-
tests of SELweb EE resulted in an expected decrease in
duration. The average duration for a single SELweb EE ses-
sion was now 23.8 minutes, with 90% of students complet-
ing SELweb EE in 28.3 minutes.

Item and Test Characteristics. We computed Rasch item out-
fit mean square, item discrimination, and item difficulty for
all five SELweb EE observed scores from the shortened
subtests, and a summary of those results can be found in
Table 3. As was the case in Study 1, average fit statistics
conformed to Rasch assumptions, and no single item vio-
lated those assumptions. In addition, independent sample ¢
tests demonstrated that none of the mean fit statistics from
Study 2 were significantly different from long- or short-
form fit statistics from Study 1. Finally, we plotted TIF
curves for all items and include them in Figure 1. With one
exception, TIF curves from the Study 2 sample had similar
ranges and peaks to the Study 1 TIF short form curves. That
exception was for the attribution question, which displayed
an unusual bimodal TIF curve.

Score Reliability. Internal consistencies of factor scores,
summarized in Table 4, were computed as described in
Study 1. Those values averaged .81, and the internal consis-
tency of a second-order social and emotional competence
composite was .93. For Study 2, which included only the
short form, the social problem solving © was .74.

Confirmatory Factor Analysis. Among children who com-
pleted the English language version of SELweb EE, the
overall fit of the data to the four-factor model was excellent
(Figure 4; IFI = .96; CFI = .96; RMSEA = .050, 90% CI
[.048, .052]). Note that model fit and parameter estimates
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Figure 4. Confirmatory factor analysis, Study 2 data.

Note. Incremental fit index = .96; comparative fit index = .96; root mean square error of approximation = .050 (90% confidence interval [.048, .052]).

“p < .05.

were very similar when this same model was run with stu-
dents who completed both the English and Spanish lan-
guage versions of SELweb EE.

Measurement  Equivalence. Findings from measurement
equivalence analyses are summarized in Table 7. Covarying

child age, ethnicity, sex, and language fit configural invari-
ance models. Ethnicity and sex fit metric and strict scalar
models. For language, the metric model met one of the cri-
teria for equivalence (ARMSEA = .005) but not another
(ACFA = .012). Inspection of modification indices sug-
gested that the factor loading for the emotion recognition
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Table 7. Measurement Invariance Fit Statistics for the Four-Factor Model, Study 2 Replication Sample.

Model df Adf 12 Ay? RMSEA ARMSEA CFl ACFI
Ethnicity invariance
Configural 190 — 1525.2% — 019 — 974 —
Metric 218 28 1683.3* 158.1°* 019 .000 971 .003
Scalar 262 44 1856.3* 170.0* 018 -.001 969 .002
Language invariance
Configural 77 — 1882.9* — 032 — 972 —
Metric 84 7 2638.6* 755.3% .037 .005 .960 012
Partial Metric 83 6 2352.7% 470.0* .035 .003 .965 .007
Scalar 94 I 2606.3* 253.6* .034 -.001 961 .004
Sex invariance
Configural 77 — 574.3*% — .036 — 962 —
Metric 84 7 598.7* 24.4% .035 -.001 961 .001
Scalar 95 I 614.1% 154 .033 -.002 961 .000

Note. RMSEA = root mean square error of approximation; CFl = comparative fit index.

*p < .05.

score reflecting children’s understanding of happy faces
was different for children who completed the English and
Spanish language versions of SELweb EE. Specifically, the
relationship between recognizing happy facial expressions
and the emotion recognition latent variable was stronger for
children who completed the Spanish language version than
for children who completed the English language version.
Freeing the language equality constraint for this factor load-
ing reduced the change in CFI to .007. Compared with the
modified metric invariance model, language version met
criteria for scalar invariance as described above.

Discussion

These analyses support the configural, metric, and scalar
invariance of SELweb EE for children from different ethnic
groups and for boys versus girls. Analyses support config-
ural, partial metric, and scalar invariance for students who
completed the English and Spanish language versions of
SELweb EE. This means that for children from different
groups: (a) SELweb EE measures the same underlying
competencies, (b) the unit differences in observed scores
reflect the same unit differences in the underlying compe-
tence, and (c) observed scores reflect the same level of com-
petence. In general terms, SELweb EE scores mean the
same thing for children from different groups.

One noteworthy finding is that for children who com-
pleted either the English or Spanish language version of
SELweb EE, the factor loading between the happiness rec-
ognition score and the emotion recognition latent variable
was different. Specifically, for children who completed the
English language version of SELweb EE, the relationship
between happiness recognition and emotion recognition
overall was weaker than for children who completed the

Spanish version. As a result, the differences in observed
happiness recognition scores and overall emotion recogni-
tion are different for children who complete the English and
Spanish language version of SELweb EE. One interpreta-
tion of these findings is that emotion recognition reflects a
more unitary competence when assessed in Spanish,
whereas recognizing different emotions may reflect distinct
competencies when assessed in English. Further research
should examine the nature of emotion recognition across
cultural and linguistic groups.

The results indicated a very small departure from metric
equivalence for language, reflected in a change in CFI that
was.002 greater than the Dmitrov’s (2010) recommended
cutoff for measurement equivalence. A second indicator of
model equivalence—change in RMSEA from the config-
ural to the metric model—was very small (.005) and was
consistent with a conclusion of measurement equivalence.
As a result, it is likely that this violation of metric equiva-
lence assumptions does not lead to meaningfully biased
scores.

General Discussion

Social and emotional competence is related to concurrent
and subsequent social and emotional well-being and aca-
demic functioning (McKown, Russo-Ponsaran, Allen, et al.,
2016; McKown, McKown, Russo-Ponsaran, Johnson, et al.,
2016). SELweb EE was designed to be a developmentally
sensitive method of assessing critical components of social
and emotional competence of young school-aged children.
With growing demands on classroom instruction time and
required recurrent assessments, the duration of any test of
social and emotional competence will influence its feasibil-
ity and acceptability to educators. Thus, we aimed to reduce
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the duration of SELweb EE to make it more acceptable. The
results of those efforts, the short form of SELweb EE, con-
sists of half of the items on the emotion recognition subtest
and two-thirds of the items on each of the social perspective
taking and social problem solving subtests. Results of this
study suggest that the short form of SELweb EE balances
efficiency with psychometric rigor.

The SELweb EE short form maintained many of the long
form’s strengths. Internal consistency reliabilities were
comparable to the long version and averaged more than .80.
Scores from long and short forms had comparable factor
structures and fit of the model to the data with similar factor
loadings and covariances. Consistent with prior research,
age was positively associated with performance on all the
SELweb EE subtests. Scores from the long and short forms
had nearly identical associations with teacher-reported
behavior and peer nominations. In addition, the scores from
the long and short forms displayed very similar evidence of
convergent and discriminant validity. These analyses
focused on the overall subtest scores, supporting the use of
those scores for understanding student social and emotional
competence level.

The benefit of reducing the number of items was a prac-
tically meaningful reduction in the estimated time required
to complete SELweb EE. For the average student, total
average testing time was reduced by 12.4 minutes (36.2
minutes for the long form vs. 23.8 minutes for the short
form). The reduction in items means that 90% of students
were able to complete the short SELweb EE in 28.3 min-
utes, which is almost half the time it took 90% of students
to complete the long form (54.9 minutes). The reduced
administration time provides for more feasible use by prac-
titioners who have limited time available for assessment, as
now most of the students can finish it in under 30 minutes.

As expected, reducing the number of items resulted in
reduced score reliability. Each subtest yielded two to four
indicator narrow-band scores and an overall score. Narrow-
band scores reflected one dimension of the overall compe-
tence—for example, a “happiness recognition” score
reflects children’s performance in accurately labeling happy
faces and is one component of the overall “emotion recog-
nition” score. Reductions in reliability were more pro-
nounced with the narrow-band scores—average o was
reduced by .08 and .07 in Field Trial 1 and 2 samples,
respectively. In addition, the short-form o for those narrow-
band scores were marginal. The reduction in reliability of
the overall subtest scores was less pronounced, averaging
.02. In addition, reliability scores for the short form’s over-
all scores averaged .81. Importantly, where as fell below a
standard of .70, including for some of our SIP-AP-based
activity scores, the fact that significant associations in pre-
dicted directions were found is notable: Generally, such
conditions would yield reduced power to detect significant

associations; that we did find significant associations sug-
gests that the associations found were quite robust.

Limitations and Future Directions

For both the long and short form of SELweb EE, 6-month
stability estimates were variable. This may reflect low to
moderate test-retest reliability or the malleability of the
skills (Durlak et al., 2011; Nunnally & Bernstein, 1994). It
is important to note that a 6-month interval is longer than is
typical for assessing test—retest reliability, which typically
involves measures taken at 2-week intervals. Our rationale
for this longer interval was that it fit the needs of school
districts using SELweb EE, who typically find little value in
test results spaced by 2 weeks, but who do find value in
comparing test results from early in the school year to test
results from later in the school year. The longer the interval
between measurements, the more intervening events occur,
the lower the correlation between scores is likely to be. A
6-month interval is therefore likely to yield a conservative,
low-end estimate of test—retest reliability. Future research
should examine temporal stability over a shorter interval.

Analyses supported the convergent validity of all three
subtests and the discriminant validity of emotion recogni-
tion and social problem solving. Inspection of the path coef-
ficients in the base models suggests that social perspective
taking was significantly associated with the alternative
measure of emotion recognition and eliminating this dis-
criminant path therefore reduced model fit. Emotion recog-
nition and social perspective taking subtests do appear to
measure distinct constructs—in our CFA analyses, a two
factor model in which emotion recognition and social per-
spective taking scores loaded on a single factor did not fit
the data well; conversely, a model in which emotion recog-
nition scores loaded on one factor and social perspective
taking scores loaded on a second factor did fit the data well.
Future research should examine the exact relationship
between emotion recognition and social perspective
taking.

Conclusion

Taken together, the strengths and limitations of the long and
short forms of SELweb EE appear to be very similar.
Because time is a precious resource in elementary schools,
the short form of SELweb EE reflects a meaningful
improvement in usability, feasibility, and scalability, which
is key to its adoption and ultimately, its potential benefit to
teaching, learning, and student outcomes.
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