Received: 18 October 2021 | Revised: 18 August 2022 | Accepted: 22 August 2022

DOI: 10.1111/s0de.12641

METHODOLOGICAL ARTICLE WILEY

Web-based assessment of social and emotional
competence in the late elementary grades

Clark McKown’? | Nicole Russo-Ponsaran® | Ashley Karls®

1Department of Psychiatry and Behavioral
Sciences, Rush University Medical Center, Abstract

Chicago, lllinois, USA This paper presents evidence of the score reliability, fac-

2ySEL Labs, Evanston, Illinois, USA A 5 -
X v not tor structure, criterion-related validity, and measurement

Correspondence equivalence of a web-based assessment of several impor-
Clark McKown, Department of Psychiatry & tant social and emotional competencies for children in fourth
Behavioral Sciences, Rush University Medical .

Center, RNBC 4711 Golf Road, Suite 1100, through sixth grades. The assessment, SELweb LE (Late Ele-
Skokie IL 60076, USA. mentary), is designed to measure children’s understanding

Email: Clark_A_McKown@rush.edu
of other’s thoughts and feelings, their ability to solve social

Research reported here was supported by the problems, and their ability to engage in self-control. SELweb
Institute of Education Sciences through Grant
R305A 160053 to Rush University Medical

Center. The opinions expressed are those of theoretically relevant social and emotional competencies
the authors and do not represent views of the
Institute or the U.S. Department of Education.

Clark McKown and Nicole Russo-Ponsaran petencies measured are associated with youth outcomes,

have financial interests in xSEL Labs, which are reflected in state education standards, and are the
may benefit from the results of this research.

LE satisfies a need for a direct assessment that measures

specifically for youth in the late elementary grades. The com-

targets of instruction in widely used social and emotional
learning (SEL) curricula. Analyses support SELweb LE’s fac-
tor structure, score reliability, measurement equivalence,
and convergent, discriminant, and criterion-related validity.
More broadly, evidence supports the use of SELweb LE to
characterize student competencies.

KEYWORDS
assessment, late elementary, middle childhood, social and emotional
learning

1 | INTRODUCTION

The ability to understand and effectively interact with others includes competencies such as self-awareness, self-
management, social awareness, relationship skills, and responsible decision-making (https://casel.org/fundamentals-
of-sel/what-is-the-casel-framework/). These social and emotional (SE) competencies are critical for academic, social,
and life success (DiPerna & Elliott, 2002; Payton et al., 2008) and they can be taught (Durlak et al., 2011). Recognizing

Social Development. 2022;1-25. wileyonlinelibrary.com/journal/sode © 2022 John Wiley & Sons Ltd. | 1


mailto:Clark_A_McKown@rush.edu
https://casel.org/fundamentals-of-sel/what-is-the-casel-framework/
https://casel.org/fundamentals-of-sel/what-is-the-casel-framework/
https://wileyonlinelibrary.com/journal/sode

MCKOWN ET AL.

2—I—Wl LEY

that SE competencies are meaningful and malleable, a growing number of states have adopted standards describing

the SE competencies children should know and be able to demonstrate (Dusenbury et al., 2018). In addition, many
effective programs are designed to nurture the SE competencies described in state standards (https://pg.casel.org/).
In this context, a growing number of school districts have adopted some form of social and emotional learning (SEL) ini-
tiative. Two 2019 surveys found that more than half of American educators report engaging in SE instruction (Atwell
& Bridgeland, 2019; Hamilton et al., 2019).

In this context, educators report wanting to use SE competence assessments to guide SE instruction and measure
student growth, but are not sure how (Atwell & Bridgeland, 2019; Hamilton et al., 2019). Furthermore, researchers
have called for investigation into new and useful ways to assess SE competencies (Duckworth & Yeager, 2015). To
address the need for new assessments that address educators’ needs, we created SELweb EE (Early Elementary) a
SE competence assessment for kindergarten to third grade designed to support educational practice (McKown et al.,
2016, 2021). We then aimed to extend the age range for which direct assessment is available and created SELweb LE
(Late Elementary) for assessment of fourth to sixth graders. This paper describes the results of three studies examining
SELweb LE’s psychometric properties.

1.1 | The context for SELweb LE

Two commonly used methods of assessing SE competence in school include teacher rating scales and child self-report
scales. With teacher rating scales, teachers rate how often a student engages in a range of behaviors. As such, rat-
ing scales are well-suited to assess observable SE competencies. With self-report, children rate the self-relevance of
statements reflecting their own skills or dispositions, the frequency of their own behavior, or the ease of certain SE
competencies. Self-report may be well-suited to assessing beliefs and attitudes, such as growth mindset (Dweck et al.,
1995). Other competencies, such as children’s ability to infer others’ emotions and perspectives and solve social prob-
lems are thinking skills and may be less well-measured by surveys or rating scales. In the case of rating scales, observers
may have difficulty seeing these competencies and thus may have difficulty accurately rating them. In the case of sur-
veys, children may be unable or unwilling to accurately report their own skill level (Bernard et al., 1984; Crowne &
Marlowe, 1960; Fan et al., 2006; Shrauger & Osberg, 1981).

In contrast to self-report and rating scales, which are indirect measures because they measure a respondent’s per-
ceptions of skill level, direct assessments measures skills by having children solve challenging problems in which they

«

demonstrate their SE competence (Assessment Work Group, 2019). For example, one component of CASEL'’s “social
awareness” involves understanding others’ emotions. To measure this skill, on a self-report survey, respondents might
rate on a Likert scale how frequently they can tell what another person is feeling from their facial expressions. With a
teacher rating scale, teachers might rate how often a child understands what others are feeling. Both methods capture
the respondent’s perceptions of a child’s skill level. With direct assessment, children might look at photographs of faces
and label each person’s emotions. For each item, there are correct and incorrect responses and in their responses to
the items, children are thereby demonstrating their level of competence. A key motivation for developing SELweb LE
is our belief that direct assessments can provide insights into children’s SE competence that are otherwise difficult to
ascertain.

Existing direct assessments engender strengths and limitations. Some assess specific competencies, including the
extent to which children can understand others’ feelings (Denham, 1986; Innovation Research & Training, Inc, 2008;
Korkman et al., 2007; Nowicki & Duke, 1994; Pons et al., 2004), can infer others’ perspectives (Korkman et al., 2007),
can solve social problems (SIP-AP; Kupersmidt et al., 2011; VESIP; Russo-Ponsaran et al., 2021), or engage in self-
control (Bitsakou et al., 2006; Duckworth & Kern, 2011; Kuntsi et al., 2001; Willoughby et al., 2011). Each of these
existing assessments has merits. However, each is designed to measure a specific SE competence, omitting a range of

other important competencies.
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Two direct assessments that measure multiple SE competencies are the Mayer-Salovey-Caruso Emotional Intelli-
gence Test—Youth Version (MSCEIT-YV; Mayer et al., 2005) and SELweb EE (McKown et al., 2016). The MSCEIT-YV
is based on the theory of emotional intelligence (Salovey & Mayer, 1990) and assesses competencies such as emotion

understanding and emotion management in youth the ages of 10-17 years old (Rivers et al., 2012). The MSCEIT-YV
includes subtests that are designed to measure several emotion-specific competencies corresponding to the theory of
emotional intelligence proposed by Salovey and Mayer (1990).

SELweb EE was developed to assess a range of SE competencies that are reflected in the CASEL model and state
SEL standards, and that are targets of instruction in evidence-based SEL programs. Like the MSCEIT-YV, SELweb EE
focuses on emotions and includes subtests designed to assess emotion recognition (part of CASEL’s social aware-
ness) and self-control (part of CASEL’s self-management). In addition, SELweb EE includes subtests measuring social
perspective-taking (SPT) (part of CASEL'’s social awareness) and social problem-solving (SPS) (part of CASEL's rela-
tionship skills and responsible decision-making). SELweb EE has been validated for kindergarten through third grades
and uses age-appropriate graphics and voice-over narration (McKown et al., 2016, 2021). As evidence of its usefulness
in authentic education settings, SELweb EE is used for characterizing competencies and measuring student progress
in hundreds of schools nationally.

What is missing is a direct assessment for the late elementary grades that reflects SELweb EE’s design features.
To that end, SELweb LE was designed for the late elementary grades—fourth to sixth grades—to be developmentally
appropriate and to assess SE competencies that are aligned to the CASEL model, are theoretically grounded, are asso-
ciated with youth outcomes, are incorporated in state standards, and are the targets of instruction in evidence-based

SEL programs.

1.2 | SELweb LE: Rationale and overview

Many models of SE competence have been proposed (Berg et al., 2017). Among the alternatives, the CASEL model
is widely cited and is the basis for many state standards. The CASEL model highlights the importance of five broad
competencies. Within each of these broad competencies, however, there are a multitude of sub-competencies and
therefore ways those competencies could be operationalized. Because SE competence includes such an expansive
range of skills (https://casel.org/core-competencies/), it would be difficult to assess every possible SE competence
without creating a prohibitively lengthy assessment. In determining what SELweb LE should specifically measure, we
opted to measure competencies that are: (a) reflected in the CASEL model, (b) strongly associated with important out-
comes, and (c) the targets of instruction in evidence-based SEL programs. As a result, SELweb LE measures a subset
of CASEL competencies. In addition, to provide continuity across grades, we elected to assess competencies assessed
by SELweb EE. We provide the rationale for SELweb LE’s construct coverage here, and detailed descriptions of the
assessment subtests in Table 1 and the Study 1 methods section.

SELweb LE’s measures two components of CASEL’s “social awareness”—emotion recognition and SPT. The litera-
ture supports the conclusion that these two elements of social awareness are consequential. Nowicki and Duke (1994)
reviewed 14 studies and found that among elementary-aged children, understanding others’ basic emotions (joy, sad-
ness, anger, and fear) was associated with reading and math achievement, peer acceptance, self-esteem, and locus of
control. In the late elementary grades, children begin to understand that people can feel mixed emotions and complex
social emotions such as pride, embarrassment, and guilt (Pons et al., 2004). For SELweb LE, therefore, we designed a
vignette-based task to assess children’s complex emotion recognition (CER) skill. In this task, children are presented
with 12 situations in which a character might feel mixed or complex emotions and asked to select one or more emotions
that the person would feel. Answer choices were Happy, Sad, Angry, Nervous, Proud, Embarrassed, and Guilty.

Furthermore, in the late elementary grades, understanding others’ perspectives—another element of CASEL’s
social awareness—is associated with behavior, friendship quality, and peer acceptance (Diazgranados et al., 2016;
Oberle, 2018; Smith & Rose, 2011). Accordingly, we designed a SPT subtest to assess children’s ability to infer others’
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intentions and perspectives. This subtest draws on the literature on children’s theory of mind (Devine & Hughes, 2013;

Happé, 1994) and SPT (Selman, 1980), which suggest that by the late elementary grades, children can infer what oth-
ers think, including others’ thoughts about the thoughts of a third party. To assess SPT, we designed a subtest in which
children are presented with stories and asked questions about characters’ words, actions, and intentions in each story.
We hypothesized that the CER and SPT subtests together reflect a single construct we call “understanding others.”

An additional SELweb LE subtest was designed to measure elements of the CASEL competencies “relationship
skills” and “responsible decision-making.” This SPS subtest draws from the literature on social information process-
ing (e.g., Crick & Dodge, 1994). SPS is associated with behavioral and academic functioning from preschool through
adolescence (Denham et al., 2012; Dubow et al., 1991; Nelson & Crick, 1999; Rotheram, 1987). Consistent with these
literatures, we conceptualize SPS as a multi-component process in which, when confronting social situations, children
are guided by social goals, generate, and select alternative solutions, and evaluate solutions in part by predicting their
consequences. To assess SPS, we designed a subtest in which children are presented with hypothetical challenging
social situations, asked to imagine they were in the situation, and asked about their goals (e.g., “Pick the statement that
most closely matches what you want”), preferred actions (e.g., “What will you do?”), and the predicted consequences
of those actions (e.g., “If you [do that], what will happen?”). Each question had a selection of answer options to choose
from.

ro

Two additional subtests were designed to assess components of CASEL'’s “self-management.” In children the age of
9-18 years, self-control is positively associated with adaptive behavior and reading achievement, and negatively asso-
ciated with emotional and behavioral challenges and disciplinary referrals (Peters et al., 2009; Rivers et al., 2012). One
SELweb LE subtest is designed to assess children’s knowledge of emotion regulation strategies described by Gross
and colleagues (Gross & Thompson, 2007), including changing the evocative situation, re-directing attention, refram-
ing thoughts about the situation, and direct physiological response modification through, for example, deep breathing.
This subtest presents children vignettes, and they are asked to imagine they felt a certain undesirable emotion and
what they could do to modify how they felt. A selection of strategies (e.g., “punch a pillow” or “take a few deep breaths”)
are presented for each scenario, some of which are more likely to be effective than others. We also included a brief
self-report survey of self-control, which is presented after the direct assessment activities. Our goal in doing so was
to supplement the emotional regulation knowledge task to enhance overall score reliability. We hypothesized that the
emotion regulation knowledge (ERK) and self-reported self-control (SRSC) subtests would reflect a single underlying
construct that we call “self-control.”

The competencies SELweb LE is designed to assess are the targets of instruction in evidence-based SEL curric-
ula (Weissberg et al., 2013). For example, most SEL curricula teach skills such as understanding other’s thought and
emotions, SPS, and self-management, all of which are competencies that SELweb LE is designed to assess. By using a
predominantly performance-based direct assessment strategy, SELweb LE also measures competencies in ways that
closely mirror specific skills that are targets of instruction. For example, many SEL curricula teach an approach to solv-
ing social problems that involves evaluating different possible solutions, picking the best one, and anticipating the
consequences of that solution. Because SELweb LE presents children with hypothetical challenging situations, asks
them to evaluate a range of responses, pick the best one, and predict what would happen next, children’s SELweb LE
responses on the SPS subtest closely mirror how they are learning in the context of SEL curricula.

1.3 | Assessment development process

To develop SELweb LE, we used an iterative process of item design, field testing, and item and subtest revision. Dur-
ing the first year of assessment development, a research team created items designed to reflect the competencies
assessed by each subtest. Fifteen children completed the sample items while a member of the research team timed
and observed the child. The researcher interviewed children about item format, clarity, and content in response to

sample items for each subtest. Based on these early item tryouts, the team made minor modifications to directions
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and item format. Based on time estimates, we then created enough items per subtest to produce an initial assessment

that would take an estimated 40 min maximum. This included 12 items for a facial emotion recognition task, eight items
each for CER, SPT, ERK, and six items for a SPS task, and 18 items for a delay discounting task. In addition, eight items
were created to measure children’s understanding of the relationship between thoughts, feelings, and behavior.

In an initial field test, we found that several subtests demonstrated low internal consistency reliability, including
the thoughts, feelings, and behaviors task (@ = .59), ERK (a = .57), and Perspective-Taking (« = .33). Although the facial
emotion recognition and delay discounting subtests yielded adequate internal consistency reliability, performance on
those subtests were not associated with other variables. Based on these results, we dropped the facial emotion recog-
nition, thoughts, feelings, and behaviors, and delay discounting tasks, and created new items for the SPT task. This
paper presents data on the version of SELweb LE that resulted from that revision process.

1.4 | Study goals

This paper details the iterative process by which we evaluated SELweb LE (Study 1), replicated and expanded the
field trial in a larger sample (Study 2), used the results of initial field trials to create additional items and alternate
forms, and conducted a final field trial to evaluate the enhanced version’s psychometric properties (Study 3). Study
1 evaluated SELweb LE’s factor structure, score reliability, and evidence of convergent, discriminant, and criterion-
related validity in a sample of 1,011 children. Study 2 replicated SELweb LE’s factor structure and score reliability in
a larger sample of 10,818 children and tested measurement equivalence across ethnicity, sex, and language. Study 3
evaluated the performance of an expanded item pool and revised number of items per subtest, again examining factor
structure, score reliability, and criterion-related validity using additional validation measures in a sample of 3268 chil-
dren. Together, these studies provide evidence of the reliability of SELweb LE scores, the validity of the assessment as
reflected by factor structure and correlation with other measures, and measurement equivalence across demographic
groups. We intended SELweb LE to be used by educators to characterize student competencies and measure student
growth. Table 2 outlines standards of evidence for this intended use. Our goal in subjecting SELweb LE to empirical

validation was to evaluate its performance in relation to these standards of evidence.

2 | STUDY 1
2.1 | Methods
2.1.1 | Sample and recruitment

Three school districts in the Chicago metropolitan area and one district in the Northeastern United States used
SELweb LE to guide routine instructional practice. For this reason, the University’s institutional review board (IRB)
granted a waiver of informed consent to use de-identified SELweb LE data for research purposes. These districts
self-administered SELweb LE to 1011 children in fourth through sixth grades. Almost all students (1007; 99.6%)
had complete data. Because of the small amount of missing data, we omitted cases with any missing data. Sample
characteristics are summarized in Table 3.

Parents of 384 children who completed SELweb LE consented to their children’s participation in additional data
collection. Of these 384 children, 199 were in third and fourth grade, which reflect the lower grade boundary for SEL-
web LE (fourth grade) and the upper grade boundary for one validation measure, SELweb EE (third grade). Reasoning
that each assessment would maintain reasonable measurement properties in these boundary grades, we saw this as
an opportunity to co-administer the two assessments to evaluate convergent and discriminant validity. Accordingly,

those third and fourth graders whose parents consented to their participation completed SELweb EE, which served as
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TABLE 3 Sample characteristics, english-speaking students

Study 1(n=1011) Study 2(n = 10,818) Study 3(n = 3268)
Characteristic M (SD) M (SD) M (SD)
Age 10.5 1.0 10.5 8 10.3 8
SSIS skills? 101.6 17.1 - - - -
SSIS problem behavior? 97.6 15.0 - - - -
SSIS academic 97.0 15.8 = = = =
DESSA mini T - - - - 56.0 9.6
n % n % n %

Sex—Male 508 50.2 5,353 49.4 1,616 49.4
Ethnicity?
White 241 23.8 1,917 17.7 1,519 46.5
Black 131 130 2,894 26.8 171 5.2
Hispanic 590 58.4 5,002 46.2 832 255
Asian 26 2.6 399 3.7 584 17.9
Other 23 2.3 459 42 162 5.0
Grade
3 98 9.7 - - - -
4 377 37.3 4,967 45.9 1,465 40.2
5 423 41.8 5,259 48.6 1,343 36.8
6 113 11.2 592 5.5 460 12.6
Setting
Districts 4 12 9
Schools 8 95 21
Classrooms 68 491 153

Note. This table shows demographic data on English-speaking students from all three studies.
2Estimated from the subset of students for whom data on student sex was available.
b147 students (1.4% of the sample) were missing ethnicity data.

our alternate measure of the same constructs. In addition, teachers completed behavior rating scales for 341 of the
consented children in third through sixth grade. In terms of sample characteristics, there were no differences in the
proportion of boys and girls who did and did not participate in the additional data collection. Compared to the larger
sample from which they were recruited, a higher proportion of children in the add-on study were Black (22.6% vs.
9.1%), and a lower proportion were White (12.8% vs. 28.2%).

2.1.2 | Procedures

Educators administered SELweb LE to students in a group setting. Children logged in to SELweb LE and completed the
assessment independently wearing headphones. All instructions were narrated within the program, and respondents
had the option to have on-screen text read aloud by pressing a speaker icon. SELweb LE took approximately 35 min to
complete. Additional data were collected from children participating in the add-on study through interviews at their

school with trained members of the research team and teacher rating scales.
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2.1.3 | Measures

SELweb LE. SELweb LE is a web-based assessment that includes five subtests made up of engaging interactive tasks
designed to measure distinct components of SE competencies. Subtest descriptions and correspondence to CASEL
competencies are listed below (see also Table 1).

For the CER subtest, children were presented with 12 illustrated and narrated stories about characters in situa-
tions that would invoke mixed or social emotions. Mixed emotion stories involve situations that plausibly cause two
simultaneous emotions. Stories from the CER subtest involves ethical rule violations (guilt), publicly visible successes
(pride), and publicly visible errors (embarrassment). Based on Pons et al. (2004), we developed scoring rules based
on the content of the vignettes wherein each hypothesized correct selection was awarded one point. Because alter-
native responses are plausibly correct, we considered initial scoring rules as hypotheses subject to empirical tests
as described below. Scoring rules were developed based on consensus among research team members about the
emotions a situation would be likely to elicit.

The SPT subtest consists of three stories. Children are asked questions about the story characters’ words, actions,
or intentions. To answer questions correctly, children must make accurate inferences about story characters’ mental
state. Correct responses were assigned a score of one. Incorrect responses were assigned a score of zero.

For the SPS subtest, children are asked to imagine themselves in hypothetical challenging social situations involving,
for example, peer entry, ambiguous provocation, and disagreements. Children are first asked about their goal prefer-
ence (“What do you want to happen?”). Parallel to the construction of SELweb EE (McKown et al., 2016) and based
on Crick and Dodge’s (1996) findings about social goals, responses reflect the following categories of goals: relational
(resolve the problem), avoidant (prevent escalation), or hostile (dominate or seek retribution). Next, children are asked
for their solution preference (“What will you do?”). Response categories include positive-assertive, passive, or aggres-
sive. Finally, children are asked to predict what would happen if they implemented their preferred solution (“If you
[repeat chosen solution], what would happen?”).

Scoring rules parallel those for SELweb EE (McKown et al., 2016). For goal preference, wanting to resolve the prob-
lem was awarded two points, wanting to avoid escalation was awarded one point, and wanting to dominate or get
retribution was awarded zero points. For solution preference, positive-assertive responses were awarded two points,
passive responses were awarded one point, and aggressive responses were awarded zero points. If a child selected
a positive-assertive response, the predicted consequence was scored such that a positive resolution was assigned a
score of one. Other responses received a score of zero.

For the ERK subtest, children are presented with 11 illustrated vignettes about people who feel disappointment,
sadness, upset, or excessive excitement. They are asked what they could do to feel differently. Response options are
based on the Gross and Thompson (2007) taxonomy of emotion regulation strategies and included strategies to change
the situation provoking them, re-direct attention, reframe thoughts about the situation, and physiological response
modification through, for example, deep breathing.

For each situation, children selected an emotion regulation strategy. Response options were constructed so that
one of the responses was more likely to be effective than the others based on Gross and Thompson (2007). Distrac-
tors were designed to be plausible but ineffective—for example, punching a pillow to feel less upset about something.
Correct responses were constructed such that they reflected an effective emotion regulation strategy as described by
theory (Gross & Thompson, 2007). Competent emotion regulation strategies involve altering the situation (e.g., walk-
ing away from a situation), redirecting attention to (e.g., focusing on something that is not upsetting), reframing the
situation (e.g., thinking about the situation in a way that is not upsetting), or direct physiological intervention (e.g., tak-
ing a few deep breaths). Those responses were awarded a score of one, and all other responses were scored zero. As
was the case with CER, we considered these scoring rules to be hypotheses to be tested empirically as described in the

Results and Discussion section.
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The SRSC subtest is a seven-item self-report questionnaire in which children rate several statements about their

self-control skills (e.g., “Even when someone is bothering me, | stay calm”). Respondents could have the items read
aloud by clicking on them. Statements were rated on a five-point Likert scale (1 = Not at all true; 2 = A little true;
3 = Pretty true; 4 = Very true; 5 = Extremely true).

Alternate measure of SEL. SELweb EE was used as an alternate SE competence assessment to validate SELweb LE
ingrades 3 and 4. SELweb EE is a web-based direct assessment that measures facial emotion recognition, SPT, SPS, and
self-control in grades K through 3(McKown et al., 2016). In pilot work, we found that SELweb EE yielded score relia-
bilities >.70 with fourth graders (1 year past the upper range of SELweb EE), and SELweb LE yielded score reliabilities
>.70 with third graders (1 year below the lower range of SELweb LE). We therefore administered both measures only
to children at these boundary grades. In this study, SELweb EE composite internal consistency reliabilities, calculated
per procedures described by McKown et al. (2016), averaged .72.

Teacher reported social behavior. The teacher form of the Social Skills Improvement System (SSIS; Gresham &
Elliott, 2008) was selected as a developmentally appropriate criterion measure establishing validity evidence by asso-
ciation with other variables, or criterion-related validity. The SSIS is a rating scale in which teachers rate the frequency
of children’s socially skilled and problem behavior. These behaviors are different from SE competencies measured by
SELweb LE. However, if SELweb LE is indeed measuring competencies that shape social decisions, performance on
SELweb LE should be associated with more frequent positive behavior and less frequent problem behavior. The SSIS
was therefore administered via REDCap and used to analyze the relationship between SELweb LE performance and
child behavior. For the SSIS, teachers indicated how frequently children demonstrated socially-skilled and problem
behaviors and academic skills. Teachers were given a small monetary incentive for each SSIS form completed. Score

reliabilities were as follows: Social Skills « = .98, Problem Behaviors a = .96, and Academic Competence a =.98.

2.2 | Results and discussion
2.2.1 | Testing item scoring rules

Items on CER and ERK each had more than one plausible correct response. We therefore considered each item’s
initial scoring rule to be a scoring hypothesis. We used a variant of the “most popular option” method described by
Guo et al. (2016), by which the most frequently selected option is scored as correct. Specifically, we assumed that
options selected by respondents with the highest average overall score were correct. To test scoring hypotheses,
we first computed a total score within each subtest by summing item scores using the initial scoring rule. For each
item, we then computed the average overall subtest score of children who selected the hypothesized correct response
and for children who selected hypothesized incorrect responses. Our scoring hypothesis was supported if children
who selected the hypothesized correct response scored, on average, higher on the subtest overall than children who
selected hypothesized incorrect responses. If children who selected another response also achieved higher average
scores than children who selected alternatives, and that response reflected a plausible interpretation of the item
content, we revised the scoring rule to give credit for that response.

For all CER items, children who selected the hypothesized correct response achieved higher average scores than
children who selected other responses, supporting our scoring hypotheses. In addition, for three items, children who
selected hypothesized incorrect responses that were nevertheless plausible achieved above-average overall scores. In
those cases, scoring rules were revised so that those responses were awarded a score of one point.

For all ERK items, the average scores of children who selected hypothesized correct items were higher than the
average scores of children who selected other responses, supporting our scoring hypotheses. As was the case for
CER, for several ERK items, the average score of children who selected one of the distractor items was lower than the
hypothesized correct response, but higher than the average scores of students who selected either of the remaining

distractors. In these cases, when that response reflected an effective emotion regulation strategy, we awarded partial



MCKOWN ET AL.

WILEY 12

credit. The final scoring system for ERK awarded two points for correct responses and one point for partially correct

responses.

To evaluate the impact of revised scoring on the overall scores for CER and ERK, we computed total scores as the
sum of item scores using both the original scoring system and the revised scoring system and computed the correlation
between those scores. For CER, the correlation between total scores using the two scoring systems was r = .95. For
ERK, the correlation between total scores using the two scoring systems was r = .94. These findings suggest that item
scoring revisions did not have a substantial impact on overall score.

2.2.2 | Factor structure

For all three samples, to test multivariate normality, observed score skewness and kurtosis were computed and are
summarized in Table 1_Supp. (see supporting material). For all scores, the absolute value of the skewness was less than
2. Kurtosis of 20 out of 21 variables had an absolute value less than 3. To evaluate the impact of these deviations
from normality, Monte Carlo simulations with 200 bootstrap samples were run for each sample. For these analyses,
Amos drew random, and therefore normally distributed, samples with the same means, variances, and covariances as
the observed data. The distribution of parameter estimates from the simulated data were compared with parameter
estimates from the observed data. There were no statistically significant differences between parameters estimated
from bootstrap samples and those estimated from observed data. This suggests that deviations from normality did not
have a meaningful impact on parameter estimates.

We used Amos (24.0.0, Arbuckle, 2008) to run confirmatory factor analyses with maximum likelihood estimation
to evaluate the fit of SELweb LE scores to the hypothesized three-factor model. Consistent with recommended CFA
reporting practices (Jackson et al., 2009), we included multiple fit indices in evaluating models, including the Incre-
mental Fit Index (IFl), the Comparative Fit Index (CFl), and the Root Mean Squared Error of Approximation (RMSEA).
These indicators are sensitive to model misspecification but not sample size. Consistent with the recommendations of
Hu and Bentler (1999), we characterized a good fit of the model to the data as a CFl and IF| of at least .95, and a RMSEA
less than .06.

SELweb LE scores fit the hypothesized three-factor model shown in Figure 1. One factor, which we labeled
“understanding others,” reflected the scores from CER and SPT. A second factor, which we labeled “social problem-
solving,” reflected scores for goal, solution, and consequences from the SPS subtest. A third factor, which we labeled
“self-control,” reflected scores from ERK and SRSC. We also tested a second-order model with an overall SE compe-
tence latent variable with three indicators: understanding others, SPS, and self-control. This model fit the data well
(IFl = 1.00; CFI = 1.00; RMSEA = .032). This finding supports the use of an overall composite score reflecting the
three SE competencies measured by SELweb LE. For each construct, to create a composite score, we standardized the
observed scores that make up the composite, averaged those z-scores, and re-standardizing the resulting average. To
create an overall score, we averaged the three composite scores and standardized the resulting average.

Recognizing the known limitations of modeling latent variables with two observed scores (Kline, 2015), we created
item bins such that more than two observed scores loaded on each latent variable and re-ran analyses. Model fit and
factor loadings were not meaningfully different from the simpler model described above, and so we maintained the

simpler model.

2.2.3 | Score reliability

We computed the internal consistency (Cronbach’s alpha) of each subtest (CER, SPT, SPS, ERK, and SRSC) using item
scores within each subtest. To compute the reliability of composite scores described in the confirmatory factor models,

we used procedures described by Nunnally and Bernstein (1994) which estimates composite reliability based on: (a)
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Confirmatory Factor Model of SELweb LE
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Note. All coefficients are standardized. Numbers before the “/ are from Study | data; numbers
after the first /" are from Study 2; numbers after the second */” are from Study 3. For
simplicity’s sake, not all model parameters are shown in the figure.

FIGURE 1 Confirmatory Factor Model of SELweb LE. Note. All coefficients are standardized. Numbers before the
“/” are from Study 1 data; numbers after the first “/” are from Study 2; numbers after the second “/” are from Study 3.
For simplicity’s sake, not all model parameters are shown in the figure

factor loadings of each observed score and its latent variable, (b) the reliability of each observed score, and (c) the

covariance between observed scores, as follows:

Tb202 — b2a?r;
ryy=1- %
Y
Where:
ryy is the reliability of the latent variable
b; is factor weights of each score i associated with the latent variable
r;; is the reliability of each score i
;2 is the variance of each score i
oy? is the summed variance of the obtained scores
Internal consistency and temporal reliabilities are summarized in Table 4 and show evidence of reliability in the
scores of understanding others (a =.78), SPS (a = .89), self-control (a =.78), and overall social emotional competence
(e =.91). As is always the case when indicators of a composite are correlated (Nunnally & Bernstein, 1994), the relia-
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TABLE 4 SELweb LE internal consistency and temporal stability reliability, by factor and subtest

Study 1 Study 2 Study 3

Factor and subtest o r-r 4 r-r o r-r
SELweb LE—Factor scores

Overall SEC 91 .78 .90 - 91 71
Understanding others (UO) 78 74 79 - .80 .68
Social problem-solving (SPS) .89 66 .86 - .82 .58
Self-control (SC) .78 .65 .75 - .80 .63
SELweb LE—Component scores

UO-Complex emotion recognition (CER) 64 .58 .66 - 69 51
UO-Social perspective-taking (SPT) 73 .67 72 - 75 .67
SPS-Goal .66 .53 .62 - .55 44
SPS-Solution 74 .60 .68 = .59 .52
SPS-Consequence .75 .64 .70 - .64 .54
SC-Emotion regulation knowledge (ERK) .70 64 .66 - 71 56
SC-Self-reported self-control (SRSC) .80 57 81 - .80 62

Note. a = Cronbach’s alpha; r-r = Six-month test-retest correlation.

bility of composites reflecting broad areas of SE competence were higher than the score reliabilities of the subscales
from which they were derived, which ranged from a = .64 to a = .80. For applied interpretation, the composite scores
are most appropriate to use, as scores for the broad composites have higher reliabilities than score for the indicators
from which they are derived.

A subset of 563(57%) field trial participants completed SELweb LE a second time approximately 4 months after the
first administration (Mean interval = 128 days, range = 103-138). To compute the temporal stability reliability of each
subtest, we computed Pearson’s correlations of scores from the first and second administrations. Temporal stability
reliabilities of composite scores ranged from .65 to.78 and are summarized in Table 4.

These results suggest that SELweb LE yields reliable scores reflecting children’s understanding of others’ emo-
tions and perspectives, SPS skill, and self-control. Reliability estimates met most of the evidentiary criteria outlined

in Table 2. However, the understanding others internal consistency of .78 was .02 below the .80 standard.

2.24 | Associations with alternate measures of SE competence

Correlations between SELweb EE and SELweb LE scores are presented in Table 5. The pattern of findings supported
the convergent and discriminant validity of the understanding others, SPS, and overall composite scores in grades
three and four. Specifically, SELweb LE’s understanding others score was most strongly correlated with SELweb EE’s
SPT score, which focuses on children’s ability to infer others’ perspectives. The understanding others score was not as
strongly correlated with other SELweb EE scores, providing evidence of discriminant validity. The same pattern was
present for SPS and the overall composite—each of these SELweb LE scores was most strongly associated with the
corresponding SELweb EE score.

The SELweb LE self-control score was significantly associated with the SELweb EE self-control score. However,
it was also associated with other SELweb EE scores, supporting its convergent but not discriminant validity. In par-
ticular, the magnitude of the association between the SELweb LE self-control score and the SELweb EE self-control

score (r = .25) was less than the association between the SELweb LE self-control score and the SELweb EE SPS sore
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TABLE 5 Correlations between SELweb LE scores and corresponding SELweb EE scores, study 1

SELweb EE score
Emotion Perspective- Problem- Self-
SELweb LE composite score SECoverall recognition taking solving control
SEC overall .54* .15* 41 41 .35*
Understanding others .32* .02* 41* .06* .32*
Problem-solving A48* .18* 27* 51" 26
Self-control A2 .14 26 40" .25

Note. Table shows Pearson’s correlation coefficients. SEC = social emotional composite.
*
p <.05.

TABLE 6 Association between SELweb LE performance and behavioral and academic outcomes

SsIs? DESSAP
Problem Academic

Variable Socialskill behavior competence T score
Age -.01 .02 .00 .18*
Sex .31 -.19* .09 A4*
White .32 -.14 A46* .19
Black .03 -.12 31 —-43
Hispanic 24 -.29 .19 11
Asian .96* —.67*% .99* .34*
SEC .31 -.32*% 40* 24*

Note. Table shows standardized Pearson’s correlation coefficients.

aStudy 1.

bStudy 2.

*p <.05.

(r = .40). This suggests that SELweb LE and the chosen criterion measure, SELweb EE, measure distinct dimensions
of self-control. Specifically, SELweb LE emphasizes knowledge of emotion management. In contrast, SELweb EE uses
game-like tasks to measure dimensions of inhibitory control including delay of gratification and frustration tolerance
in response to real-time decision-making tasks. Furthermore, SELweb LE’s vignette-based self-control subtest asks
respondents to choose effective solutions to a specific class of problem (emotion dysregulation). This may be why the
SELweb LE’s self-control score is associated with SELweb EE’s SPS score.

2.2.5 | Associations with teacher-reported social behavior

We analyze the association between the overall SELweb LE score and teacher report of social skills and problem behav-
iors on the SSIS, controlling for child age, sex, and ethnicity using hierarchical linear models (HLM) (HLM; Raudenbush
& Bryk, 2002). As shown in Table 6, performance on SELweb LE was significantly associated in expected directions
with teacher-reported social skills and problem behaviors. We also examined the association between each SELweb LE
subscore and teacher report on the SSIS, controlling for child age, sex, and ethnicity. Each of the subscores was signifi-
cantly associated with each SSIS score in the expected direction. In addition, we examined the association between the
SELweb LE subscores entered simultaneously, and teacher report on the SSIS. In these analyses, understanding others
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and self-control but not SPS were significantly and positively associated with social skills (8 = .13 and .21, respec-

tively) and academic competence (8 =.39 and .15, respectively). Self-control but not understanding others or SPS was
significantly and negatively associated with problem behaviors. These findings support the criterion-related validity
of the overall SELweb LE score. It is noteworthy that overall performance on SELweb LE was most strongly associated
with teacher-reported academic competence. Future research should examine whether this is because SELweb LE is
measuring cognitive skills associated with academic performance, is measuring SE skills associated with academically
engaged behaviors that teachers report on scales like the SSIS or originates from another source.

3 | STUDY 2

Study 2 replicated SELweb LE’s factor structure and score reliability and tested measurement equivalence across

ethnicity, sex, and language in a large independent sample.

3.1 | Method
3.1.1 | Recruitment and sample

The sample included children from six school districts in the Western, Midwestern, Southern, and Northeastern
regions of the United States who completed SELweb LE during the 2018-2019 school year. Each measurement equiv-
alence analysis included a different subset of children, depending on the availability of demographic information used
to conduct the analyses. Ethnicity measurement equivalence analyses included all children who completed the English
language version of SELweb LE. Sex measurement equivalence analyses focused on a subset of children whose data
included information about child sex. Language measurement equivalence analyses included all children who com-
pleted SELweb LE in English or Spanish. Of the 10,818 students who began SELweb LE, 10,699(98.8%) completed all
subtests. Because of the small amount of missing data, we omitted cases with any missing data. Sample characteristics
are described in Table 3.

The ethnicity measurement equivalence sample analyses included 9781 children in fourth through sixth grades
from 76 elementary schools in six school districts. Of those children, 9677(98.8) had complete SELweb LE data. The
119 cases (1.2%) with missing data were omitted from analyses. Only one of the six districts supplied information
about child sex. Accordingly, the sex measurement equivalence sample included a subset of 1345 children in fourth
through sixth grades from 12 elementary schools in one school district.

Compared to children who did not have information about sex, children who did have information about sex
achieved statistically significant slightly higher average scores on complex emotion regulation recognition (14.0 vs.
13.8,SD = 2.8), SPT (.86 vs. .82, SD = .14), goal preference (1.38 vs. 1.34, SD = .41), and predicted consequence (.54 vs.
.52,5D =.27). In addition, compared to children who did not have information about sex, children who had information
about sex were more likely to be Asian (6.2% vs. 3.5%) and Black (29.0% vs. 27.3%). An additional 1367 fourth through
sixth grade children from 69 elementary schools in six school districts completed the Spanish language version of SEL-
web LE. Of those children, 1342(98.0%) were missing no SELweb data. The 27 cases (2.0%) with missing data were

omitted from analyses.

3.1.2 | Measures

Children in this sample completed the version of SELweb LE described in Study 1. At the time of administration, upon

logging into SELweb LE, children selected whether they wished to complete the assessment in English or in Spanish.
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3.2 | Results and discussion

3.2.1 | Confirmatory factor analysis

We replicated the CFA from Study 1. Fit statistics are presented with Figure 1.

3.2.2 | Score reliabilities

Score reliabilities were computed as described in Study 1 and are reported in Table 4.

3.2.3 | Measurement equivalence

Measurement equivalence was tested by comparing multi-group nested confirmatory factor analysis models with
varying degrees of equality constraints (Dimitrov, 2010; Millsap, 2011). Grouping variables for measurement equiv-
alence analyses included sex, ethnicity, and language. These analyses are based on the three-factor model described
previously.

The most basic question about measurement equivalence is whether the factor structure is the same across groups
(configural invariance). Configural invariance is tested by imposing no between-group constraints on model parame-
ters and testing whether the factor structure fits the data equally well for all groups. 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 construct is reflected by the same
change in the observed variables for all groups. Metric invariance is tested by imposing between-group equality
constraints on factor loadings and again testing model fit. Metric invariance is demonstrated if, compared to the con-
figural invariance model, the metric invariance model fit is not substantially reduced. Assuming metric invariance
requirements are met, a third important 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 score on the observed variables. Scalar invariance is tested by imposing between-group equality
constraints on latent intercepts (along with the constraints imposed in the metric invariance model). Scalar invari-
ance is demonstrated if, compared to the metric invariance model, the scalar invariance model fit is not substantially
reduced.

In 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 samples 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 therefore also evaluated with CFl and RMSEA, both of which are less
sensitive to sample size. Based on guidelines suggested by Dimitrov (2010), we interpreted the configural model as a
good fit to the data when CFI > .95 and RMSEA < .06. Metric invariance models for each grouping were compared to
the configural model, and scalar invariance models were compared to their respective metric invariance model. Using
guideline suggested by Chen (2007), metric and scalar invariance were supported if the change in model fit from the
less restrictive model to the more restrictive model was CFl < .01 and RMSEA <.015.

In this sample, there were small but statistically significant age differences between children from different ethnic
groups and between children who completed the assessment in English and Spanish. To account for these differences,
for the ethnicity and language measurement equivalence analyses, age was entered as a predictor of all observed
scores. Measurement equivalence analyses are summarized in Table 7. Based on the criteria described above, ethnicity,

sex, and language fit configural, metric, and scalar invariance models.
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TABLE 7 Measurement invariance fit statistics for the three-factor model, study 2 data

Model df Adf Ve Ax? RMSEA ARMSEA CFI ACFI
Ethnicity invariance

Configural 55 - 492.8* - .029 - .980 -
Metric 71 16 542.7* 49.9* 026 —.003 979 .001
Scalar 99 28 582.1* 49.4* 023 —.003 978 .001

Language invariance

Configural 22 = 451.6* = .042 = .983 =
Metric 26 4 455.4 3.8 .039 —.003 .983 .000
Scalar 33 7 469.1 13.7 .035 —.004 .983 .000

Sexinvariance

Configural 22 - 461.2* - .044 - .982 -

Metric 26 4 464.5 3.3 .040 —.004 .982 .000

Scalar 33 7 572.7* 108.2* .040 .000 978 .004
*p <.05.

3.3 | Revision plan

In Study 1 and Study 2, at the level of composite scores, score reliabilities were variable, with internal consistency
reliabilities under .80 for understanding others and self-control, and in the high .80’s for SPS. Our goal was to achieve
internal consistency reliabilities of .80 or above for the three main composites and .90 or above for the overall com-
posite. That would require an improvement in score reliability for understanding others and emotion management.
To improve these scores’ reliabilities, we used two strategies—first, for ERK and Complex Emotion Recognition, we
revised or replaced a small number of items that demonstrated the lowest item-total correlations. Second, for ERK,
we added one item to the scale.

For SPS, the composite reliability of .89 was substantially greater than our target score reliability of .80. We viewed
having more items than necessary as a potential hindrance to usability. Reducing the number of vignettes presented in
this subtest would reduce the overall length of the assessment while yielding an acceptable score reliability. Accord-
ingly, we used the Spearman-Brown prophecy formula (Spearman, 1910) to estimate the number of vignettes on this
subtest that would yield a score reliability of .80. We estimated that a reduction from eight to six vignettes would
accomplish this aim and proceeded accordingly.

In addition, we wished to create alternate forms of SELweb LE. To that end, we generated additional items for all
subtests except for SRSC. We designed each new item to parallel an existing item, with modified content. For example,
in vignettes, the characters, settings, or situations might be modified. We assigned items to four forms such that each

item was present in at least two forms.

4 | STUDY 3

The purpose of Study 3 was to replicate analyses focused on factor structure, score reliability, and criterion-related
validity in a version of SELweb LE with revised items, as described in the Study 2 Revision Plan.
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4.1 | Methods
411 | Recruitment and sample

A total of 3268 fourth to sixth grade children from 21 schools in nine school districts from the Midwest, West, and
Northeast participated in the study and used SELweb LE as part of routine instructional practice. We also collected
de-identified criterion measure data already collected in one district to assess criterion-related validity. Demographic
characteristics of the whole sample and the subsamples with criterion measures are described in Table 3. Of the 3268
children who began SELweb LE, 3237(99.1%) had complete data. Because of the small amount of missing data, we
omitted cases with any missing data.

412 | Measures

Children in this sample completed the revised version of SELweb LE.

One district also administered the Devereux Student Strengths Assessment, mini version (DESSA-mini; LeBuffe
et al., 2018), an eight-item teacher rating scale designed to measure teacher perceptions of child SE competence. Like
our use of the teacher report on the SSIS, the DESSA-mini provides a measure of social behavior by which to evaluate
the criterion-related validity of SELweb LE. Internal consistency of the DESSA-mini was a = .93. The district provided
T scores based on national norms.

4.2 | Results and discussion

421 | Scoring

To score each subtest, we totaled individual item scores within each scale. To place scores for each subtest on a

common scale across forms, we standardized the scores within form.

422 | Factor structure

We replicated the CFA from Studies 1 and 2. Fit statistics are presented with Figure 1.

423 | Score reliability

We computed internal consistency reliability separately for each of the four versions of SELweb LE and averaged those
values, which are presented in Table 4. Composite score reliabilities and temporal stability reliabilities were computed
using procedures described in Study 1. Consistent with our goals, revisions of the assessment resulted in composite
internal consistencies equal to or greater than .80.

A subset of 681(21%) participants completed SELweb LE a second time approximately 4 months after the first
administration (Mean interval = 136 days, range = 111-177). To compute the temporal stability reliability of each
subtest, we computed Pearson’s correlations of scores from the first and second administrations. Temporal stability

reliabilities of composites ranged from .58 to.71 and are summarized in Table 4.
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424 | Criterion-related validity

To assess criterion-related validity, we used HLM to assess the relationship between SELweb LE performance and
teacher-reported behavior from the DESSA-mini, controlling for child age, sex, and ethnicity. As shown in Table 6, we
found a significant association between SELweb LE performance and the DESSA-mini T score.

425 | Form equivalence

Finally, we evaluated the extent to which the four different forms of SELweb LE, each with different item sets, func-
tioned the same. To that end, we conducted measurement equivalence analyses, as described in Study 2, with “test
form” as the grouping variable. The models fit the assumptions of configural, metric, and scalar invariance.

The results of Study 3 suggest that SELweb LE yields reliable scores reflecting children’s understanding of others’
emotions and perspectives, SPS skill, and self-control. Furthermore, Study 3 CFA results support structural validity.

Finally, criterion-related validity of SELweb LE using a criterion measure distinct from those used in Study 1.

5 | GENERAL DISCUSSION
5.1 | Summary of key findings

The purpose of SELweb LE is to characterize SE competence levels in children across fourth through sixth grades. Den-
ham (2018) proposed that assessment developers attend to guiding theoretical frameworks, attend to developmental
trajectories in both item design and context, align assessment content with SEL standards, and develop tools with the
stakeholder and user experience in mind. Furthermore, a 2019 Hanover Research report acknowledges that perfor-
mance tasks, or direct assessments completed by children are an emerging area of assessment for which more work is
needed. SELweb LE was designed with these considerations in mind. Through iterative design, field-testing, and revi-
sion, we developed a developmentally-appropriate, theoretically-informed measure of SE competencies reflected in
state standards and evidence-based SEL curricula. Furthermore, the three studies described here provide evidence
that SELweb LE meets evidentiary criteria for its intended uses.

The first criterion for SELweb LE’s intended use is to yield scores that reflect competencies that are distinct from
one another. Confirmatory factor analyses yielded a strong fit to a three-factor structure that included three par-
tially independent scores, one reflecting children’s understanding of others’ thoughts and feelings, another reflecting
SPS skill, and a third reflecting self-control. The understanding others score was modestly correlated with SPS and
self-control scores, which was consistent with the conclusion that these are partially independent competencies. That
SPS and self-control scores were more highly correlated is consistent with research reporting associations between
executive functions, self-regulation, and social functioning in clinical populations (e.g., van Nieuwenhuijzen & Vriens,
2012; van Nieuwenhuijzen et al,, 2017; van Rest et al., 2019; Wolfe et al., 2015). In addition, the SPS items and the
emotional regulation knowledge items resembled one another in an important way: they both ask what can be done
in in response to a challenging situation. The strong association between scores on these subtests may reflect com-
mon method variance. Together these data suggest that the ability to understand others’ thoughts and feelings, as
measured by SELweb LE, is distinct from problem-solving and self-control, while problem-solving and self-control are
mores strongly related.

Furthermore, understanding others and SPS scores demonstrated evidence of both convergent and discriminant
validity. The SELweb LE self-control score, while associated with the alternate measure of self-control and therefore

showing evidence of convergent validity, was also correlated with other SE competencies measured by the alternate
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measure, suggesting that it may be capturing other competencies apart from self-control. It will be important to

continue to probe the empirical proximity of SE competencies to one another.

The second criterion for SELweb’s intended use is that scores provide consistent measures of competencies. In
studies 1 and 2, two of four internal consistency reliability estimates were slightly below the .80 criterion set for
the intended use argument. Revisions to item content and number, reflected in Study 3, resulted in all scores meet-
ing conditions of satisfaction for all internal consistency scores and three of four temporal stability reliability scores.
It is important to note that score reliabilities—both internal consistency and temporal stability—met the evidentiary
criteria for our intended use for composite scores, but not the indicator scores that contributed to those composites.

The third criterion for SELweb LE’s intended use was that scores reflect competencies that are meaningful, as
judged by an association with indicators of behavior. Data from Study 1 and Study 3 demonstrated significant associa-
tions in the expected direction between performance on SELweb LE and teacher-reported outcomes, including socially
skilled behavior, problem behaviors, and academic functioning. These findings suggest that performance on SELweb
LE reflects competencies that are consequential as reflected by the association between SELweb LE performance and
indicators of important areas of functioning.

The final criterion for SELweb LE’s intended use was that scores mean the same thing for children from different
demographic groups. Multi-group CFA tests of measurement equivalence supported configural, metric, and scalar
invariance across sex, ethnicity, and language form. These results suggest that scores derived from SELweb LE have

comparable meaning for children from diverse backgrounds.

5.2 | Contributions to theory and practice

These studies have implications for theory. Many models of SE competence have been proposed (Berg et al, 2017;
Blyth et al., 2018). Studying and clarifying the nature of any psychological phenomenon requires strong measure-
ment tools. SELweb LE reflects a theoretically-derived and developmentally-appropriate tool for studying the nature
and development of SE competencies in middle childhood. It is particularly well-suited to advancing knowledge about
the CASEL model. Factor analytic findings across all three studies are consistent with and partially support the broad
CASEL model of SEL. Specifically, the understanding others score reflects CASEL's “social awareness,” the self-control
score reflects CASEL'’s “self-management,” and the SPS score reflects CASEL’s “relationship skills” and “responsible
decision-making.” While it is not feasible to assess all dimensions of SE competence, SELweb LE measures important
dimensions of the competencies described by CASEL.

These studies also have implications for practice. Many educators are implementing SEL practices that are based on
the CASEL model. Furthermore, educators have expressed a desire to use assessment to understand and address stu-
dent needs. To do so requires assessments that characterize student level of SE competence in ways that correspond
to the competencies educators intend to nurture in their students. Because SELweb LE uses a predominantly direct
assessment approach to measure CASEL competencies, it is well-suited to providing educators with information they
may use to decide what to teach to whom. Future research should specifically examine how educators can best use SE
competence assessment data to make instructional decisions that have a positive impact on student outcomes.

5.3 | Limitations and future directions

In developing SELweb LE, we recognized that it is not possible to feasibly measure every SE competence in one
assessment and instead used the literature to guide our choice of competencies to measure. SELweb LE touches
on four of the five CASEL competencies. No subtests measure “self-awareness,” and the subtests measure some
but not all the components of the remaining four CASEL competencies. Future work should focus on developing

measurement strategies to assess SE competencies not currently measured by SELweb LE—either in brief assessment
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formats or another multidimensional assessment that would complement the existing suite. One of the inherent
tensions in so doing will be balancing comprehensive construct coverage with feasible assessment length. It may
be most constructive to identify components of CASEL’s five competence areas that are most consequential and
focus measurement development on those “high-leverage” competencies. Surely other combinations are possible
and future work should examine these possibilities. Future assessments, for example, should include indicators of
responsible decision-making along with a measure of self-awareness to provide a more complete test of the CASEL
model.

Performance on SELweb LE and teacher ratings of child behavior were consistently associated, but the magni-
tude of the association was modest. If both forms of assessment are designed to measure SE competencies, why is
the magnitude of the association not greater? Direct assessment largely measures mental processes that children
apply in social contexts. Teacher ratings measure observable behavior. On its face, these are two different dimensions
of children’s social repertoire. Direct assessments and rating scales are not redundant. Rather, they are comple-
mentary and together may provide a fuller picture of student SE competence than either form of assessment used
alone.

Although SELweb LE demonstrated evidence of measurement equivalence across sex, ethnicity, and language form,
we note two areas for future research. First, despite evidence of measurement equivalence, possible cultural differ-
ences in interpretation and response to items merit future study (Hecht & Shin, 2015). For example, children from
different cultures may interpret complex mixed and social emotions and the situations that cause them differently;
in addition, in some cultures, it may be more appropriate to enlist an adult to help than to assert oneself (Ellis et al.,
2017; Gunsoy et al., 2015). Second, it is important to note that the competencies SELweb LE does measure may
be more socially consequential for children from some demographic groups than others and other SE competen-
cies that SELweb LE is not designed to measure, such as “code switching,” or the ability to fluidly alter responses
to situations based on changes in the cultural context, may be highly consequential. It will be important to con-
tinue to clarify the range of SE competencies relevant to diverse learners and to devise fair assessments of those
competencies.

We have argued that direct assessment provides insights into children’s competence that are otherwise difficult
to ascertain. However, it is important to note that one of SELweb LE’s subtests is a self-report survey. In addition,
children’s responses to hypothetical vignettes are not the same thing as their responses to real-life situations. Indeed,
the association between performance on SELweb LE and teacher rating scales suggests that while there is a moderate
association between student performance on SELweb LE and behavior, what SELweb LE is measuring is different from
observable behavior. It may be useful to consider SELweb LE as a measure of what children know, while behavior rating
scales measure what children do.

Scoring rules for some subtests were developed based on theory and confirmed empirically. In a small number
of cases, scoring rules were modified based on data. This method acknowledges some uncertainty around the val-
ues associated with some responses. Two findings lend some confidence that these scoring rules are durable across
samples and contexts. First, correlations between scores derived from the hypothesized scoring system and scores
derived from the revised scoring system were well above r = .90. Second, final scoring rules from our initial studies
were applied in studies two and three and score reliabilities and factor structure remained consistent. Future research
examining item characteristics of subtests with these scoring rules will help confirm the equivalence of scoring rules
across samples and contexts.

Assessment can and should play a key role in supporting high-quality practice and its improvement as programs
scale (Fagan, et al., 2019; McKown et al., 2021). If practitioners can characterize student SE competencies to guide
instruction and monitor the quality with which they were implementing SEL programs, data on student competencies
and implementation quality can be used to support high-quality instruction that targets student needs. Currently, with
some exceptions, SE assessment and curricula operate in parallel universes. Future research should examine how SE

competence assessment, alongside measures of practice, can support a growing field to maintain quality at scale.
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SEL policies, programs, and practices are proliferating rapidly. In this context, the field needs high-quality, scalable, fea-
sible SE competence assessments to guide theory and practice. Building on prior work, SELweb LE is designed to fulfill
a need for a technically sound, usable, feasible, informative, assessment that measures SE competencies supported by
theories and relevant to SEL instructional programs and state standards in the late elementary grades.
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