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A B S T R A C T

As social and emotional learning (SEL) continues to gain popularity, the need for high-quality social and
emotional skill assessments also increases. We conducted two studies to develop and validate items to measure
social and emotional skills in third, fourth, and fifth grade students. The Big Five personality framework served
as an assessment framework for image-enhanced Likert items, situational judgment test items, and forced choice
items. Results from Study 1 (n = 1047) provided promising reliability and validity evidence, as well as concrete
recommendations for item revisions. Study 2 (n = 826) was conducted with a revised item pool and demon-
strated improved reliability and validity. Taken together, results provided initial support that social and emo-
tional skills can be validly and reliably measured in elementary-aged students using innovative item types.

1. Introduction

Social and emotional learning (SEL) continues to gain momentum in
the 21st century educational sphere, and the need to reliably measure
student social and emotional skills is steadily growing, especially for
younger students who have yet to develop strong reading skills. We
discuss challenges associated with measuring social and emotional
skills in elementary-aged students and common approaches used in the
field and describe the development of a comprehensive and innovative
assessment of elementary student social and emotional skills.

1.1. Assessment of social and emotional skills

Social and emotional skills are defined as “individual characteristics
that originate from biological predispositions and environmental fac-
tors, manifested as consistent patterns of thoughts, feelings, and beha-
viors, developed through formal and informal learning experiences, and
that influence different outcomes throughout the individual's life”
(John & DeFruyt, 2015, p. 4). SEL has been associated with improved
student outcomes such as positive attitudes toward school, decreases in
deviant behavior, and enhanced academic performance (Casillas et al.,
2012; Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011).

Having high quality assessments of social and emotional skills is
critical for several reasons. First, reliable and valid assessments are key

in being able to measure and monitor student skill development and
evaluate SEL interventions. Second, they can be used formatively by
teachers to guide classroom practices and interventions, and by stu-
dents to monitor their own skill development (Marzano, 2015; Murano,
Martin, Burrus, & Roberts, 2018). Additionally, they can be used to
identify at-risk students who could benefit from early intervention
(Denham, 2015).

1.1.1. Common approaches to measuring social and emotional skills and
their disadvantages

Social and emotional skills assessments vary greatly depending on
theoretical frameworks that underlie them. The lack of shared defini-
tions and conceptual frameworks presents a first challenge and has
implications for measurement (Abrahams et al., 2019). Assessment
frameworks aside, various methods such as student self-report and
other-informant (i.e., parents, teachers) are frequently used to measure
social and emotional skills in elementary-aged students, each with their
strengths and shortcomings (Denham, 2015; Kankaraš, Feron, &
Renbarger, 2019).

One shortcoming across these assessments is the reliance on Likert
items (e.g., Abrahams et al., 2019). Typically, Likert items present
students with statements to which they respond to by circling a point on
a scale (e.g., disagree/agree; not like me/like me). These items, while
convenient, efficient, and appropriate for low-stakes testing, have a
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variety of response biases that can impact the validity of scores ob-
tained. First, they are easy to fake, which can result in inflated mean
scores on items perceived as socially desirable (Viswesvaran & Ones,
1999; Ziegler, MacCann, & Roberts, 2012). They are also susceptible to
reference bias, which describes a response pattern in which people from
different regions, backgrounds, levels of education, or norm groups may
answer a question differently because each person's reference standard
is dependent on his or own unique life experience (Kankaraš, 2017).
Several response pattern biases also exist. Extreme response style is the
respondent's tendency to choose extreme response categories on an
item. In contract, the midpoint response style bias is the tendency to
systematically select response options toward the middle of the re-
sponse scale. Acquiescence bias is the tendency to consistently agree
with statements, regardless of item content. Each of these biases can
affect scale reliability and validity (Kankaraš, 2017).

1.2. Innovative approaches to measuring social and emotional skills

There are alternative approaches that can mitigate shortcomings
associated with Likert items (Abrahams et al., 2019; Lipnevich,
MacCann, & Roberts, 2013) in the social and emotional domain. This
paper focuses on two innovative item types: situational judgment test
(SJT) and forced choice (FC) items.

1.2.1. Situational judgment tests
SJT items can be advantageous over Likert items and are re-

commended as an alternative assessment solution in this domain
(Abrahams et al., 2019). There are many different formats for SJT items
(e.g., pick one response, pick most/least likely response). In all SJTs,
respondents are presented with a scenario that they could possibly
encounter in their day-to-day lives. Most formats also present several
plausible behavioral responses, and respondents respond to each op-
tion. Scenarios presented to respondents should be both age- and con-
text-relevant. SJTs are advantageous over Likert items because they can
more precisely measure nuanced constructs (Lipnevich et al., 2013).
They are also more difficult to fake than traditional Likert items be-
cause the most socially desirable response option is not always clear
(Hooper, Cullen, & Sackett, 2006). Additionally, they show high pre-
dictive and face validity in educational settings (Lievens & Sackett,
2012; Wang, MacCann, Zhuang, Liu, & Roberts, 2009). Despite these
advantages, they also have several shortcomings; they are more cog-
nitively taxing, often demonstrate multidimensionality, and have no-
tably lower reliabilities (e.g., Kasten & Freund, 2016; Lipnevich et al.,
2013).

1.2.2. Forced choice
Instead of the traditional Likert approach, in which one stimulus is

presented at a time, FC items present two or more adjectives or state-
ments to respondents. Respondents are asked to choose what describes
them most (and least), which can be done by ranking, or by selecting a
single option for most and a single option for least (Lipnevich et al.,
2013). FC items can mitigate several biases associated with Likert
items. They are more difficult to fake because participants cannot rate
themselves highly on more than one statement; instead they must
choose among them, which decreases the effect of any impression
management on the part of the respondent (Salgado & Tauriz, 2014;
Stark, Chernyshenko, & Drasgow, 2005). Additionally, FC items miti-
gate the issue of reference bias because, when responding to FC items,
the respondent only makes comparisons at the trait level within
themselves; there are no comparisons with others or other entities that
are dependent on the individual's points of reference (Jackson,
Wroblewski, & Ashton, 2000; Stark et al., 2005). Despite these ad-
vantages, they can also be more cognitively demanding, sometimes
exhibit low validity estimates, and are difficult to score (Brown &
Maydeu-Olivares, 2013; Dueber, Love, Toland, & Turner, 2019).

1.3. Assessment framework

The Big Five framework was selected as the assessment framework.
Borrowed from personality psychology, this framework was neither
decided upon nor created, but rather discovered via a lexical analysis of
words in the English language, which resulted in five factors: extra-
version, agreeableness, conscientiousness, neuroticism (emotional sta-
bility), and openness to experience (Allport & Odbert, 1936). The use of
the Big Five framework has several advantages. First, its structure is
empirically based, rather than developed by expert consensus or theory
alone. Second, it is generalizable across cultures with the factor struc-
ture of the Big Five having been confirmed in replication studies across
a variety of languages and cultures (e.g., McCrae & Terracciano, 2005;
Schmitt, Allik, McCrae, & Benet-Martinez, 2007). Third, the five factors
can serve as a framework to organize different social and emotional
skills, which is particularly useful when considering the jingle-jangle
fallacies commonly found within this field (Burrus & Brenneman, 2016;
Roberts, Martin, & Olaru, 2015). For example, a recent paper analyzed
50 SEL frameworks and found that they included 748 social and emo-
tional competencies (Berg, Nolan, Yoder, Osher, & Mart, 2019). Fourth,
meta-analytic evidence supports the validity of the Big Five for pre-
dicting educational (Poropat, 2009) and workforce (Barrick, Mount, &
Judge, 2001) outcomes. For these reasons, the Big Five has been re-
commended as a universal framework for social and emotional skills by
many (e.g., Abrahams et al., 2019; John & DeFruyt, 2015; Kautz,
Heckman, Diris, ter Weel, & Borghans, 2014; Kyllonen, Lipnevich,
Burrus, & Roberts, 2014; Primi, John, Santos, & De Fruyt, 2016) and is
currently being used as the organizing framework for the Organization
for Economic Cooperation and Development (OECD) worldwide study
on student social and emotional skills (Chernyshenko, Kankaraš, &
Drasgow, 2018).

1.3.1. Big Five structure in elementary-aged students
Use of the Big Five as an assessment framework is supported by

evidence showing that the five-factor structure emerges in elementary
school-aged children. Several studies have confirmed that the broad
factor-level structure of personality in childhood is very similar to the
structure in adulthood. The five-factor structure consistently replicates,
and the factors demonstrate internal consistency and validity across
countries and age groups (Chernyshenko et al., 2018). Of particular
interest for the current study, the five-factor structure replicated in the
8–11 age group across three studies with good model fit, with factor
loadings on the target factor ranging from 0.51–0.91, and scale reli-
abilities ranging from α=0.72 to α=0.95 (Halverson et al., 2003;
Mervielde & De Fruyt, 1999; Tackett et al., 2012). In one study, the
neuroticism factor proved to be the most difficult to replicate in
younger samples, with its items correlating highly with (dis)agree-
ableness items (Tackett et al., 2012). In other words, agreeableness and
emotional stability factors may be less differentiated in children com-
pared to adults.

1.3.2. Predictive validity of the Big Five in academic contexts
Social and emotional skills show strong predictive validity for a

range of desirable outcomes in educational contexts. In his meta-ana-
lysis, Poropat (2009) reported correlations between GPA and Big Five
factors at the primary education level. All factors significantly corre-
lated with GPA as follows: conscientiousness (r = 0.28), agreeableness
(r = 0.30), emotional stability (r = 0.20), openness (r = 0.24), and
extraversion (r = 0.18). Predictive relationships with other variables
are also fairly consistent between elementary school-aged students and
older children and adults, with conscientiousness and openness to ex-
perience emerging as the best predictors of educational performance
(Poropat, 2009).

Other key factors for school success are student mental health and
general well-being. Emotional stability, agreeableness, and con-
scientiousness all have strong relationships with overall well-being,
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with emotional stability emerging as the best predictor for overall
mental health. Further, average correlations with life satisfaction range
from 0.17 (openness to experience) to 0.30 (emotional stability), with
all other values exceeding 0.20 (Chernyshenko et al., 2018). Ad-
ditionally, personality is related to student perceptions and feelings
about school environments. Positive attitudes toward school have been
associated with emotional stability, agreeableness, and conscientious-
ness (Heaven, Mak, Barry, & Ciarrochi, 2002). Finally, school climate
has been cited as being reciprocally related to student social and
emotional skills. Positive climate enables students to develop their so-
cial and emotional skills, and socially and emotionally competent stu-
dents contribute to a school's positive climate (Osher & Berg, 2017).

1.4. Present study

Given the current lack of assessments that draw upon a common and
robust framework, the goal of the current study is to develop and va-
lidate an assessment using Likert, SJT, and FC items to measure ele-
mentary students' social and emotional skills. Using data from two
iterations of the ACT® Tessera® elementary school pilot study, which
uses the Big Five as an assessment framework and measures five broad
social and emotional skills, we sought to determine if image-enhanced
Likert, SJT, and FC items showed acceptable reliability and validity
evidence. We piloted an initial item pool in Study 1, and data from
Study 1 informed item revisions for new items piloted in Study 2. We
focus on obtaining validity evidence based on internal structure and
relations with other variables.

2. Study 1 method

2.1. Participants

Participants were 1047 students in third (n = 342), fourth
(n = 411), and fifth (n = 293) grade from 12 elementary schools in
geographically diverse locations throughout the United States. Consent
was obtained, parents and students were given the opportunity to opt-
out, and administrators arranged administration procedures for stu-
dents in the target grade levels(s) within the school. The sample was
53.3% female and identified their ethnicity as: American Indian/Alaska
Native (2.2%), Asian (1.2%), Black/African American (13.9%),
Hispanic/Latino (3.2%), Native Hawaiian/Other Pacific Islander
(0.5%), White (59.1%), or as identifying with two or more races (8.2%).
The remaining students (11.7%) chose not to respond.

2.2. Materials

Each participant completed the pilot version of ACT Tessera for
elementary school students. The assessment measured five social and
emotional skills: Grit, Teamwork, Resilience, Curiosity, and Leadership.
Table 1 defines each social and emotional skill and shows how they
align to the Big Five framework. Likert, FC, and SJT items were written
to capture the skill definitions described in Table 1. All item writers
were subject matter experts and were either PhD students or held PhDs
in psychology. Likert and FC items made use of images, each of which
described an adjective related to its respective social and emotional

skill. Images were gender neutral and were intended to increase en-
gagement and minimize cognitive load for the students, given their
young age. A cognitive laboratory study was conducted prior to the
pilot with elementary students, and item revisions were made based on
these results. In order to assess the validity of the social and emotional
skill scales, the assessment also included scales on life satisfaction, at-
titude toward school, school climate, and self-reported GPA.

2.2.1. Likert items
Six Likert items measured each skill, resulting in 30 total Likert

items. Each item included an image with an accompanying descriptive
adjective (see Fig. 1 for an example). Respondents rated how well each
of the adjectives described them on a 4-point scale (Not like me at all,
Kind of like me, Mostly like me, A lot like me). Two negatively keyed items
per scale were reverse scored and then the scale score for each social
and emotional skills was derived by taking the mean score of the six
items per scale.

2.2.2. SJT items
Two SJT items were administered to measure each social and

emotional skill (with the exception of the Grit scale, which included
four items to reflect two separate facets of conscientiousness: respon-
sibility and perseverance). Each item contained a stem, which pre-
sented a developmentally relevant scenario the student would be likely
to experience, and then five response options, each of which offered a
different behavioral response to the scenario. Respondents rated how
likely they would be to engage in each of the behavioral responses on a
4-point scale (Would not do for sure, Might not do, Might do, Would do for
sure). Each response option was scored as a separate indicator of the
skill, resulting in ten items contributing to each SJT scale score (20
items for the Grit scale). The directionality of item scoring was de-
termined empirically based on the direction of the correlation with the
item's respective Likert scale in addition to review of item content.
Items that negatively correlated with their respective Likert scale score
and were designated as negative displays of the trait by expert review
were reverse-scored. Each scale score was derived by taking the mean
score of each individual item per scale. A sample SJT item appears in
Fig. 2.

2.2.3. FC items
The FC section consisted of 30 total items (six per skill) that were

arranged into 10 triads. Each triad contained three items, each of which
measured a different skill. Within each triad, two of the items were
positively keyed and one was negatively keyed, with the intention of
being fit to a multi-dimensional IRT model for obtaining forced choice
scores (Brown & Maydeu-Olivares, 2013). The items that were used in
the triads were the same images with accompanying adjectives that
appeared in the Likert scales. In response to each triad, respondents
selected which of the three adjectives was most like them and which
was least like them. All IRT models that were fit to the data failed to
converge, so an ipsative approach was used to compute scores. A rank
order was first generated from the participant responses (Most like
me = 3, Not selected = 2, Least like me = 1). Scale scores were then
generated by taking the mean of each of the rank order values derived
from how the respondent ranked the six respective items per scale, with

Table 1
Social and emotional skill definitions and Big Five alignment.

Social and Emotional Skill Big Five factor Skill definition
The extent to which a student's actions demonstrate…

Grit Conscientiousness Persistence, goal striving, reliability, dependability, and attention to detail at school
Teamwork Agreeableness Collaboration, empathy, helpfulness, trust, and trustworthiness
Resilience Emotional Stability Stress management, emotional regulation, a positive response to setbacks, and poise
Curiosity Openness to Experience Creativity, inquisitiveness, flexibility, open mindedness, and embracing diversity
Leadership Extraversion Assertiveness, influence, optimism, and enthusiasm
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negatively-keyed items reverse-scored. An example triad appears in
Fig. 3.

2.2.4. Life satisfaction
This scale consisted of seven Likert items that measured re-

spondents' self-reported satisfaction with life (α = 0.75). This scale was
modified to be appropriate for elementary school-aged students from
Huebner's (1991) Student's Life Satisfaction Scale, which has been
shown to have acceptable psychometric qualities. Respondents rated
how much they agreed with each of the statements on a 4-point Likert
scale (Disagree a lot, Disagree a little, Agree a little, Agree a lot). Sample
items included “I have a good life” and “I wish some things in my life were
different” (reversed item).

2.2.5. Attitudes toward school
This scale consisted of four Likert items that measured students'

attitudes toward school (α = 0.77). This scale was adapted from PISA
items that measured students' attitudes toward mathematics by chan-
ging language referring to “math” to “school” (OECD, 2012). Re-
spondents rated how much they agreed with each of the statements on a
4-point Likert scale (Disagree a lot, Disagree a little, Agree a little, Agree a
lot). Sample items included “I learn things in school that are important”
and “School is a waste of my time.”

2.2.6. School climate
This scale consisted of six items (α = 0.84). Items were adapted

from the California Healthy Kids Survey (CHKS; California Department
of Education, 2008), Respondents rated how much they agreed with
each of the statements on a 4-point Likert scale (Disagree a lot, Disagree a
little, Agree a little, Agree a lot). Sample items included “I feel like I am a
part of my school” and “There are adults at my school who care about me.”

2.2.7. Self-reported academic performance
Students were asked to report their academic performance in re-

sponse to the following item: “Please rate how well you think you are
doing in each subject.” Students provided ratings for math, science,
reading, and their overall performance in school on a 4-point Likert
scale (Not very well, Okay, Pretty well, Very well).

2.3. Procedure

All students completed the assessment during school hours in
classroom settings. Students were given unlimited time to complete the
assessment and were encouraged to ask proctors for help if they needed
assistance answering any items. 1050 students completed an online
version of the assessment via Qualtrics and 305 students completed an
identical version of the assessment in paper-and-pencil format.

Fig. 1. Study 1 sample Likert Item.

Fig. 2. Study 1 sample situational judgment test item.
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2.4. Analytic procedure

Prior to analyses, instances of low-quality responses were removed.
Cases were excluded if they demonstrated any of the following response
patterns: excessive missing data (> 20%), response time shorter than
half the median testing time of the student's grade, variance < 0.1 on
Likert or SJT items, or identical FC response patterns for all FC items. Of
1364 original cases in the data set, 1047 were used for analyses.

A confirmatory factor model was fit to determine if the Likert scale
items fit the Big Five structure. Reliability analyses in line with classical
test theory were also conducted for each Likert, SJT, and FC scale.
Correlations were computed and examined to determine convergent,
discriminant, and criterion-related validity. Last, a hierarchical re-
gression was done in order to test the incremental validity of SJT and
FC items over Likert items alone to improve the prediction of academic
performance. All analyses were done using SPSS Version 23 or Mplus
Version 7.

3. Study 1 results

3.1. Reliability and internal structure

3.1.1. Likert items
Scale scores and descriptive statistics were computed for all items.

Cronbach's alpha was also computed for each Likert scale. Alpha values
were as follows: Grit α = 0.66, Teamwork α = 0.78, Resilience
α = 0.47, Curiosity α = 0.72, and Leadership α = 0.64.

A confirmatory five-factor model was fit to the Likert data using
weighted least squares estimation. The chi square test was significant

(χ2(395) = 3365.30, p < .001) and fit statistics were as follows:
RMSEA = 0.085 (CI: 0.082–0.087); CFI = 0.883=; .TLI = 0.871. Item-
level factor loadings and descriptive statistics are reported in Table 2.

3.1.2. SJT items
Cronbach's alpha estimates were computed for each SJT scale using

the ten behavioral responses per skill as individual items. Alpha values
were as follows: Grit α = 0.80, Teamwork α = 0.76, Resilience
α = 0.56, Curiosity α = 0.42, and Leadership α = 0.17. Whereas some
scales lacked internal consistency (i.e., Leadership), other scales such as
Grit and Teamwork reached an acceptable level of reliability. These
estimates are particularly notable considering that average internal
consistency ratings for SJT scales average alphas of 0.57 (Campion,
Ployhart, & MacKenzie, 2014). That is, SJT scales are expected to have
lower internal consistency estimates than Likert items due to their
complex nature.

A confirmatory five-factor model was fit to the SJT data to assess
internal structure using weighted least squares estimation. Fit statistics
were as follows: RMSEA = 0.083 (CI: 0.081–0.084); CFI = 0.718;
TLI = 0.689.

3.1.3. FC items
Reliability estimates were computed for each scale. Cronbach's

alpha estimates were as follows: Grit α = 0.49, Teamwork α = 0.59,
Resilience α = 0.24, Curiosity α = 0.48, and Leadership α = 0.36.
These results should, however, be interpreted with caution given the
distorted nature of reliability estimates resulting from ipsatively scored
data (Meade, 2004).

Fig. 3. Study 1 sample forced choice item.
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3.2. Relations to other variables

3.2.1. Convergent and discriminant validity
Correlations between all skills as measured by each item type were

computed to examine convergent and discriminant validity. Table 3
contains correlations between all scales and across all item types.
Convergent validity estimates averaged 0.35 for Grit, 0.39 for Team-
work, 0.25 for Resilience, 0.41 for Curiosity, and 0.16 for Leadership.
Discriminant validity estimates averaged 0.25 for Grit, 0.25 for Team-
work, 0.24 for Resilience, 0.21 for Curiosity, and 0.07 for Leadership.

Recall, however, that the Resilience Likert scale and Leadership SJT
scale had notably poor reliability estimates, and the Leadership scale
was negatively correlated with all other scales.

3.2.2. Test-criterion validity
Table 4 shows the correlations between each scale and students' self-

reported academic achievement, life satisfaction, attitude toward school,
and perception of school climate. For relations between social and
emotional skills and academic performance, correlations were expected
to resemble those found by Poropat (2009) for students at the primary
level. For Likert and SJT items, findings were in line with Poropat's
findings. For FC items, Curiosity, Teamwork, and Grit had the strongest
associations with academic performance, though with magnitudes were
lower than those reported in Poropat (r = 0.16, r = 0.15, and r = 0.13,
respectively). Resilience was expected to have the highest correlation
with life satisfaction. This was not the case for any of the item types, but
it should be noted that the Resilience Likert scale did now show accep-
table reliability estimates, so these correlation coefficients cannot be

Table 2
Study 1 means, standard deviations, and standardized factor loadings for Likert
items.

Item M SD Loading

Grit1 2.80 1.06 0.92
Grit2 2.77 1.00 0.92
Grit3(reversed) 3.37 0.88 0.85
Grit4 2.89 0.96 0.82
Grit5 3.22 0.83 0.76
Grit6(reversed) 3.21 0.83 0.59
Teamwork1 3.18 0.83 0.78
Teamwork2(reversed) 3.76 0.58 0.78
Teamwork3 3.53 0.69 0.76
Teamwork4 3.57 0.67 0.66
Teamwork5(reversed) 3.83 0.46 0.65
Teamwork6 3.52 0.67 0.31
Resilience1(reversed) 3.34 0.81 0.89
Resilience2(reversed) 3.15 0.84 0.88
Resilience3 2.71 0.93 0.85
Resilience4 2.79 1.02 0.59
Resilience5 2.70 0.98 0.28
Resilience6 2.83 1.00 0.12
Curiosity1 2.86 1.14 0.88
Curiosity2(reversed) 3.06 1.11 0.88
Curiosity3 2.91 1.12 0.69
Curiosity4 2.85 1.00 0.66
Curiosity5 3.21 0.96 0.61
Curiosity6(reversed) 3.53 0.88 0.55
Leadership1 3.09 0.85 0.86
Leadership2 2.88 1.08 0.84
Leadership3(reversed) 2.98 1.00 0.81
Leadership4 2.97 1.00 0.75
Leadership5(reversed) 3.15 1.04 0.73
Leadership6 3.36 0.84 0.54

Note. Estimates are standardized loadings on each respective.
Big Five factor when fit to a confirmatory five-factor model.

Table 3
Study 1 correlations among Likert, situational judgment test, and forced choice items.

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

Likert items
1. Grit –
2. Teamwork 0.37⁎ –
3. Resilience 0.32⁎ 0.33⁎ –
4. Curiosity 0.28⁎ 0.42⁎ 0.18⁎ –
5. Leadership 0.02 0.14⁎ 0.35⁎ 0.07⁎ –

Situational judgment test items
6. Grit 0.26⁎ 0.35⁎ 0.18⁎ 0.31⁎ 0.05 –
7. Teamwork 0.14⁎ 0.32⁎ 0.12⁎ 0.26⁎ 0.05 0.57⁎ –
8. Resilience 0.08⁎ 0.14⁎ 0.22⁎ 0.12⁎ 0.11⁎ 0.30⁎ 0.27⁎ –
9. Curiosity 0.17⁎ 0.30⁎ 0.03 0.35⁎ −0.01 0.25⁎ 0.20⁎ 0.13⁎ –
10.Leadership −0.04 −0.08⁎ −0.01 −0.06⁎ −0.09⁎ −0.24⁎ −0.31⁎ −0.18⁎ −0.02 –

Forced choice items
11.Grit 0.57⁎ 0.17⁎ 0.24⁎ 0.21⁎ 0.11⁎ 0.22⁎ 0.13⁎ 0.13⁎ 0.09⁎ −0.05 –
12.Teamwork 0.17⁎ 0.60⁎ 0.21⁎ 0.29⁎ 0.11⁎ 0.29⁎ 0.25⁎ 0.10⁎ 0.15⁎ −0.13⁎ 0.16⁎ –
13.Resilience 0.25⁎ 0.27⁎ 0.42⁎ 0.10⁎ 0.14⁎ 0.09⁎ 0.08⁎ 0.10⁎ −0.01 −0.03 0.47⁎ 0.37⁎ –
14.Curiosity 0.16⁎ 0.24⁎ −0.01 0.66⁎ 0.15⁎ 0.29⁎ 0.24⁎ 0.12⁎ 0.22⁎ −0.07 0.26⁎ 0.29⁎ 0.05 –
15.Leadership 0.05 0.07⁎ 0.12⁎ 0.17⁎ 0.51⁎ 0.08⁎ 0.09⁎ 0.08⁎ 0.06⁎ 0.05 0.27⁎ 0.20⁎ 0.15⁎ 0.44⁎

Note. Bolded correlations indicate two scales are intended to measure the same skill and are therefore expected to be highest in magnitude.
⁎ p < .05.

Table 4
Study 1 correlations between Likert, situational judgment test, and forced
choice items with outcome measures.

Academic
performance

Life satisfaction School
attitude

School
climate

Likert items
Grit 0.21⁎ 0.13⁎ 0.23⁎ 0.25⁎

Teamwork 0.30⁎ 0.21⁎ 0.32⁎ 0.44⁎

Resilience 0.17⁎ 0.17⁎ 0.11⁎ 0.17⁎

Curiosity 0.22⁎ 0.14⁎ 0.34⁎ 0.37⁎

Leadership 0.09⁎ 0.11⁎ 0.04 0.03

Situational judgment test items
Grit 0.25⁎ 0.16⁎ 0.34⁎ 0.31⁎

Teamwork 0.21⁎ 0.13⁎ 0.38⁎ 0.34⁎

Resilience 0.05 0.10⁎ 0.14⁎ 0.14⁎

Curiosity 0.07⁎ 0.11⁎ 0.21⁎ 0.25⁎

Leadership −0.03 0.01 −0.09⁎ −0.07⁎

Forced choice items
Grit 0.13⁎ 0.15⁎ 0.21⁎ 0.21⁎

Teamwork 0.15⁎ 0.14⁎ 0.24⁎ 0.36⁎

Resilience 0.08⁎ 0.12⁎ 0.06 0.12⁎

Curiosity 0.16⁎ 0.12⁎ 0.31⁎ 0.32⁎

Leadership 0.07⁎ 0.10⁎ 0.05 0.06⁎

⁎ p < .05.
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interpreted. Attitude toward school was expected to correlate most
strongly with Resilience, Teamwork, and Grit. This was true, but Curi-
osity had higher correlation magnitudes than expected. Last, there was
no expected pattern of correlations for school climate, other than that all
skills should correlate positively with this variable. Correlations for each
skill across scales averaged 0.26 for Grit, 0.38 for Teamwork, 0.14 for
Resilience, 0.31 for Curiosity, and 0.01 for Leadership.

3.2.3. Incremental validity
A hierarchical linear regression was conducted to determine if the

addition of SJT and FC items into a regression model accounted for
variance in academic performance over and above Likert items alone.
The five Likert scales were entered as the first step because this is the
traditional method of measuring social and emotional skills, followed
by the SJT scales in the second step, and FC scales as the last step. Likert
items alone accounted for significant variance in academic performance
(R2 = 0.11, F[5, 939] = 22.60, p < .01). Adding SJT items accounted
for additional variance (R2 = 0.13, ΔR2 = 0.02, ΔF = 5.14, p < .05).
All three item types entered into the model accounted for 14% of the
variance in academic performance (ΔR2 = 0.01, ΔF = 2.93, p < .05).
This provides evidence that including additional item types accounts for
variance over and above that accounted for by Likert items alone.

4. Study 1 discussion

4.1. Summary of findings

In Study 1, we present reliability and validity evidence on Likert,
SJT, and FC items designed to measure social and emotional skills
aligned to the Big Five framework. This study provides moderate va-
lidity evidence of the new items yet highlights several places in which
revisions can be made to improve the current item pool.

First, we consider reliability and validity evidence for image-en-
hanced Likert items. Likert scales aside from Resilience did reach or
approach acceptable levels of reliability for low stakes, formative use
cases (i.e., to provide feedback to students, to enable teachers to
structure SEL instruction around students' scores). This shows pro-
mising evidence that image-enhanced items may be effective in enga-
ging younger students in self-report items. However, the Likert items
demonstrated poor model fit. Given that previous research supports the
replicability of the Big Five structure with 8- to 11-year-old students
(Halverson et al., 2003; Mervielde & De Fruyt, 1999; Tackett et al.,
2012), this is likely attributable to the item content, rather than the
theoretical model or factor structure. Some items did not load onto their
intended factor, with several loadings well below 0.30. Item review
identified several problematic items in terms of Big Five alignment
(e.g., Likes school/does not like school, Brave, On-time, Angry), as well
as the issue of negations used in items (e.g., Not shy, Not creative),
which teachers consistently reported students struggling with. Better fit
would likely result from revised item content.

Another potential issue is that Likert and FC items relied exclusively
on adjectives matched with pictures. From a developmental perspec-
tive, the adjective format may have been too abstract, particularly for
third grade students who are only eight years old (Piaget, 1964). Hence,
being required to describe themselves using a single adjective may have
been too developmentally complex. While adjectives were initially se-
lected for their low reading load, it is possible to write short, con-
textualized sentences that describe discrete behaviors at an accessible
reading level yet are not too abstract (e.g., “I like to draw pictures”
compared to “Artistic”). Study 2 therefore makes use of sentences in-
stead of adjectives.

In addition to these issues identified with Likert and FC items, we
reviewed SJT content for similar issues with vocabulary and content
alignment. We discovered content alignment issues with the Leadership
SJT items, which made sense given the low scale reliability. We also hy-
pothesized that language may have been too difficult for young students in

some circumstances across scales and item types. We made revisions that
addressed these issues and piloted the new item pool in Study 2.

4.2. Limitations and conclusions

In addition to the findings discussed above, there are several lim-
itations to the current study. First, a small subset of the sample com-
pleted assessments using a paper-and-pencil format while the majority
of participants took the survey online using Qualtrics. This source of
method variance was not controlled for in the analyses. However, many
of the cases obtained from paper-and-pencil format contained excessive
amounts of missing data and were excluded from analyses. Second,
negations for the scoring of SJT items were partially determined by the
Likert items, and the Resilience scale did not approach an acceptable
reliability coefficient. Reversals were reviewed based on content as well
as the Likert scales, but is worth nothing that the SJT scoring could have
been affected by unreliable Likert items.

Despite several concerns, the results presented did show promising
evidence that image-enhanced Likert, SJT, and FC items can be ad-
ministered to elementary-aged students to assess social and emotional
skills. Moreover, the results showed moderate validity evidence and in-
dicated that many items and scales did function as intended. This de-
monstrates potential for future self-report Big Five assessments to include
multiple item types in order to obtain less biased measures of social and
emotional skills in young students. However, revisions needed to be
made to the item pool before use in operational settings, and additional
validity evidence needed to be collected. Hence, items were revised
based on the data collected in Study 1 and piloted in Study 2.

5. Study 2 method

5.1. Participants

The recruitment procedure was identical to that in Study 1. The
same exclusion rules as in Study 1 were applied to the original sample
of 925 students, resulting in 826 complete cases. Participants in the
final sample included third (n = 208), fourth (n = 323), and fifth
(n = 295) grade from seven elementary schools in the Midwest. In this
sample, 52.7% of students reported being female, 44.8% reported being
male, and 2.6% chose not to report their gender. Students in the sample
identified their ethnicity as: American Indian/Alaska Native (6.5%),
Asian (1.0%), Black/African American (1.5%), Hispanic/Latino (1.7%),
Native Hawaiian/Other Pacific Islander (1.1%), White (57.3%), or as
identifying with two or more races (6.4%). The remaining students
(24.6%) chose not to respond.

5.2. Materials

Participants completed a revised item pool from Study 1. The same
three item types were used with identical response scales, and the same
five social and emotional skills were measured. The Flesch-Kinkaid
reading level for the new form that used sentences instead of adjectives
for Likert and FC items was 2.6.

5.2.1. Likert items
Six Likert items measured each skill, resulting in 30 total items.

Many of the same images were used as in Study 1 but with several
additional images. Additionally, images were described with full sen-
tences instead of single adjectives (see Fig. 4). Items were also revised
to remove any negations and words above a 3rd grade reading level.

5.2.2. SJT items
Problematic SJT items from Study 1 were reviewed and revised for

inclusion in Study 2. In addition, data were analyzed further and it was
determined that three behavioral response options could be used in-
stead of five to reduce reading load and required testing time. Each of
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the 10 revised SJT items contained a stem with three behavioral re-
sponses, each on a 4-point scale. Fig. 5 shows a sample SJT item.

5.2.3. FC items
The images from Study 1 were retained, but these items were also

changed to sentences instead of adjectives to describe the images. Items
were additionally reviewed and revised to remove negations, double
negatives, and content deemed developmentally or contextually in-
appropriate. Fig. 6 shows an example.

5.2.4. Additional outcomes
In addition to the scales in Study 1, students completed the BFI-10, a

brief measure of the Big Five factors (BFI-10; Rammstedt & John, 2007).

5.3. Procedure

All participants completed the assessment on Qualtrics. All other
administration and analytic procedures followed those described in
Study 1.

6. Study 2 results

6.1. Reliability and internal structure

6.1.1. Likert items
Cronbach's alpha was computed for each Likert scale, all of which

reached an acceptable level of reliability: Grit α = 0.74, Teamwork
α = 0.80, Resilience α = 0.76, Curiosity α = 0.72, and Leadership

α = 0.73.
The Likert data were fit to a five-factor confirmatory model using

weighted least squares estimation. The chi square test was significant
(χ2(395) = 2379.04, p < .01) and fit statistics indicated acceptable
model fit (RMSEA = 0.078 [CI: 0.075–0.081]; CFI = 0.913;
TLI = 0.904). Item-level factor loadings and descriptive statistics are
reported in Table 5. Both fit statistics and alpha values showed im-
provements over those reported in Study 1.

6.1.2. SJT items
Cronbach's alpha estimates were also computed for each SJT scale

treating the six items per skill as individual items. Alpha values were as
follows: Grit α = 0.62, Teamwork α = 0.60, Resilience α = 0.51,
Curiosity α = 0.39, and Leadership α = 0.55. Overall, reliability esti-
mates were lower than those in Study 1, but still demonstrated accep-
table reliability evidence for SJT items. This was expected given the re-
duction in number of items, and desirable because of shortened test time.

Each response option was treated as an individual item and fit to a
five-factor confirmatory model using weighted least squares estimation.
The chi square test was significant (χ2(395) = 2471.95, p < .001) and fit
statistics we as follows: RMSEA = 0.080 [CI: 0.077–0.083]; CFI = 0.809;
.TLI = 0.801). Model fit improved with the reduced SJT scales.

6.1.3. FC items
Cronbach's alpha estimates for ipsatively scored forced choice scales

were as follows: Grit α = 0.58, Teamwork α = 0.58, Resilience
α = 0.39, Curiosity α = 0.54, and Leadership α = 0.49. Alpha values
improved compared to those in Study 1.

Fig. 4. Study 2 sample Likert item.

Fig. 5. Study 2 sample situational judgment test item.
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6.2. Evidence based on relations to other variables

6.2.1. Convergent and discriminant validity
Correlations between all scales across all item types were computed

to examine convergent and discriminant validity and are reported in
Table 6. Convergent validity estimates averaged 0.48 for Grit, 0.55 for
Teamwork, 0.49 for Resilience, 0.48 for Curiosity, and 0.56 for Lea-
dership. Discriminant validity estimates averaged 0.41 for Grit, 0.42 for
Teamwork, 0.37 for Resilience, 0.38 for Curiosity, and 0.41 for Lea-
dership. Though convergent validity improved, and convergent validity
exceeds discriminant for each scale, inter-scale correlations increased
from Study 1, resulting in weaker evidence of discriminant validity.

Convergent and discriminant validity were also evaluated using the
BFI-10 scale (see Table 7). Across item type, convergent validity esti-
mates averaged 0.40 for Grit, 0.41 for Teamwork, 0.40 for Resilience,
0.17 for Curiosity, and 0.26 for Leadership. Discriminant validity esti-
mates averaged 0.29 for Grit, 0.29 for Teamwork, 0.27 for Resilience,
0.08 for Curiosity, and 0.12 for Leadership.

6.2.2. Test-criterion validity
Additionally, correlations were computed between scales for each

item type and key outcome variables that were self-reported by students
and reported in Table 7. Across the three item types, Grit was most
highly correlated with academic performance (average r = 0.36), fol-
lowed by Teamwork (average r = 0.29), with both magnitudes sur-
passing Poropat's and those found in Study 1. Similarly to in Study 1,
Resilience still did not demonstrate the highest correlation with life
satisfaction; Teamwork had the highest correlation magnitude
(r = 0.28). Attitude toward school was expected to correlate most

strongly with Resilience, Teamwork, and Grit. This was true across item
types, and similarly to Study 1, Curiosity had higher correlations than
expected (r = 0.33). Although Chernyshenko et al. (2018) did not re-
port Curiosity as relating significantly with attitudes toward school, this
makes sense theoretically. We know that openness correlates most
highly with cognitive ability (e.g., Chernyshenko et al., 2018), and
students who do well in school will likely also have positive attitudes
toward school. All skills correlated positively with school climate across
scales, with correlations averaging 0.34 for Grit, 0.45 for Teamwork,
0.31 for Resilience, 0.31 for Curiosity, and 0.35 for Leadership. All
correlations were higher than those in Study 1.

6.2.3. Incremental validity
With Likert items alone, the five social and emotional skills ac-

counted for significant variance in academic performance (R2 = 0.20, F
[5, 730] = 36.94, p < .01). Adding SJT items accounted for additional
variance (R2 = 0.23, ΔR2 = 0.03, ΔF = 5.67, p < .05). When all three
item types were entered into the model, they accounted for 26% of the
variance in self-reported academic performance (ΔR2 = 0.02,
ΔF = 4.64, p < .05). The items in Study 2 accounted for 12% more
variance in self-reported GPA than the items in Study 1.

7. Study 2 discussion

7.1. Summary of findings

Overall, the results from Study 2 show many improvements from
those in Study 1. In terms of reliability, Likert and FC items improve
greatly. SJT reliability estimates decreased slightly, but are still

Fig. 6. Study 2 sample forced choice item.
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acceptable for this item type, and the shortened items are advantageous
for this population due to reduced reading load and testing time. Model
fit for Likert and SJT items also improved. Convergent, criterion, and
incremental validity estimates increased across item types, though
discriminant validity decreased.

7.2. Limitations and conclusions

Discriminant validity correlations improved when using the BFI-10
over the inter-scale matrix to evaluate discrimination. This was likely

due to high inter-scale correlations between scales. With longer item
sentence structure, student reading level could be a contributing factor
to increased inter-scale correlations and less evidence of discriminant
validity. Student reading level could be a confounding variable con-
tributing to the scales being more highly correlated, and should be
examined in future studies.

However, we also observed low correlations between all scales and
the extraversion and openness scales of the BFI-10. While short to ad-
minister, the BFI-10 only contains two items per scale, and vocabulary
may have additionally been too complex for students in this age group.
More robust scales should be included for evaluating construct validity
instead of the BFI-10, which includes only two items per factor.
Including a longer Big Five measure validation for use with elementary-
aged students would help gauge discrimination more accurately.

Overall, the Study 2 item pool shows great improvements from

Table 5
Study 2 means, standard deviations, and standardized factor loadings for Likert
items.

Item M SD Loading

Grit1 3.58 0.71 0.95
Grit2 3.55 0.71 0.88
Grit3 3.00 0.95 0.87
Grit4 3.20 0.90 0.85
Grit5 3.08 0.91 0.64
Grit6 2.84 0.95 0.57
Teamwork1 3.53 0.72 0.95
Teamwork2 3.52 0.70 0.94
Teamwork3 3.38 0.78 0.94
Teamwork4 3.35 0.78 0.93
Teamwork5 3.27 0.79 0.89
Teamwork6 2.83 1.02 0.79
Resilience1 2.71 0.99 0.91
Resilience2(reversed) 3.00 1.07 0.84
Resilience3 2.71 0.99 0.83
Resilience4(reversed) 2.82 0.97 0.83
Resilience5 2.65 0.92 0.82
Resilience6 2.39 1.03 0.40
Curiosity1(reversed) 3.55 0.81 0.94
Curiosity2 3.26 0.89 0.90
Curiosity3 3.04 0.95 0.69
Curiosity4 2.72 0.96 0.66
Curiosity5(reversed) 3.41 0.95 0.65
Curiosity6 3.43 0.86 0.60
Leadership1 3.15 0.90 0.89
Leadership2 2.72 1.01 0.88
Leadership3 3.23 0.86 0.86
Leadership4 2.99 0.97 0.82
Leadership5 2.79 1.11 0.71
Leadership6 2.81 1.07 0.60

Note. Estimates are standardized loadings on each respective.
Big Five factor when fit to a confirmatory five-factor model.

Table 6
Study 2 correlations among Likert, situational judgment test, and forced choice items.

Scale 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Likert items
1. Grit
2. Teamwork 0.59⁎

3. Resilience 0.53⁎ 0.54⁎

4. Curiosity 0.48⁎ 0.44⁎ 0.34⁎

5. Leadership 0.52⁎ 0.65⁎ 0.51⁎ 0.47⁎

Situational judgment test items
6. Grit 0.40⁎ 0.28⁎ 0.26⁎ 0.35⁎ 0.24⁎

7. Teamwork 0.35⁎ 0.46⁎ 0.28⁎ 0.38⁎ 0.37⁎ 0.41⁎

8. Resilience 0.42⁎ 0.42⁎ 0.35⁎ 0.41⁎ 0.36⁎ 0.38⁎ 0.50⁎

9. Curiosity 0.23⁎ 0.26⁎ 0.22⁎ 0.32⁎ 0.29⁎ 0.28⁎ 0.26⁎ 0.31⁎

10. Leadership 0.32⁎ 0.42⁎ 0.28⁎ 0.35⁎ 0.56⁎ 0.23⁎ 0.36⁎ 0.34⁎ 0.30⁎

Forced choice items
11. Grit 0.56⁎ 0.29⁎ 0.42⁎ 0.33⁎ 0.31⁎ 0.33⁎ 0.25⁎ 0.32⁎ 0.19⁎ 0.26⁎

12. Teamwork 0.38⁎ 0.63⁎ 0.44⁎ 0.29⁎ 0.46⁎ 0.26⁎ 0.40⁎ 0.39⁎ 0.22⁎ 0.30⁎ 0.29⁎

13. Resilience 0.42⁎ 0.41⁎ 0.62⁎ 0.21⁎ 0.36⁎ 0.21⁎ 0.21⁎ 0.34⁎ 0.17⁎ 0.18⁎ 0.55⁎ 0.50⁎

14. Curiosity 0.31⁎ 0.31⁎ 0.22⁎ 0.63⁎ 0.38⁎ 0.31⁎ 0.34⁎ 0.40⁎ 0.34⁎ 0.29⁎ 0.32⁎ 0.35⁎ 0.21⁎

15. Leadership 0.36⁎ 0.42⁎ 0.36⁎ 0.43⁎ 0.56⁎ 0.29⁎ 0.34⁎ 0.32⁎ 0.30⁎ 0.37⁎ 0.43⁎ 0.44⁎ 0.33⁎ 0.59⁎

Note. Bolded correlations indicate two scales are intended to measure the same skill and are therefore expected to be highest in magnitude.
⁎ p < .05.

Table 7
Study 1 correlations between Likert, situational judgment test, and forced
choice items with outcome measures.

Scale AP LS SA SC BFI_C BFI_A BFI_ES BFI_O BFI_E

Likert Items
Grit 0.44⁎ 0.34⁎ 0.40⁎ 0.44⁎ 0.43⁎ 0.38⁎ 0.32⁎ 0.10⁎ 0.09⁎

Teamwork 0.32⁎ 0.34⁎ 0.37⁎ 0.50⁎ 0.35⁎ 0.43⁎ 0.32⁎ 0.07⁎ 0.17⁎

Resilience 0.28⁎ 0.31⁎ 0.20⁎ 0.33⁎ 0.40⁎ 0.31⁎ 0.54⁎ 0.05 0.08⁎

Curiosity 0.26⁎ 0.18⁎ 0.46⁎ 0.39⁎ 0.29⁎ 0.31⁎ 0.17⁎ 0.16⁎ 0.11⁎

Leadership 0.28⁎ 0.28⁎ 0.30⁎ 0.40⁎ 0.36⁎ 0.31⁎ 0.41⁎ 0.11⁎ 0.27⁎

Situational judgment test items
Grit 0.32⁎ 0.19⁎ 0.40⁎ 0.30⁎ 0.35⁎ 0.32⁎ 0.19⁎ 0.11⁎ 0.11⁎

Teamwork 0.20⁎ 0.22⁎ 0.42⁎ 0.42⁎ 0.26⁎ 0.37⁎ 0.19⁎ 0.09⁎ 0.06
Resilience 0.28⁎ 0.23⁎ 0.39⁎ 0.36⁎ 0.29⁎ 0.32⁎ 0.21⁎ 0.10⁎ 0.16⁎

Curiosity 0.23⁎ 0.15⁎ 0.22⁎ 0.24⁎ 0.24⁎ 0.23⁎ 0.19⁎ 0.20⁎ 0.21⁎

Leadership 0.22⁎ 0.23⁎ 0.28⁎ 0.35⁎ 0.23⁎ 0.23⁎ 0.26⁎ 0.04 0.20⁎

Forced choice items
Grit 0.33⁎ 0.29⁎ 0.34⁎ 0.32⁎ 0.39⁎ 0.32⁎ 0.32⁎ 0.09⁎ 0.10⁎

Teamwork 0.32⁎ 0.29⁎ 0.30⁎ 0.40⁎ 0.32⁎ 0.38⁎ 0.31⁎ 0.11⁎ 0.16⁎

Resilience 0.30⁎ 0.23⁎ 0.17⁎ 0.25⁎ 0.31⁎ 0.26⁎ 0.43⁎ 0.06 0.10⁎

Curiosity 0.25⁎ 0.15⁎ 0.35⁎ 0.33⁎ 0.25⁎ 0.29⁎ 0.22⁎ 0.15⁎ 0.14⁎

Leadership 0.24⁎ 0.23⁎ 0.29⁎ 0.33⁎ 0.31⁎ 0.30⁎ 0.32⁎ 0.13⁎ 0.27⁎

Note. AP = Academic Performance, LS Life Satisfaction, SA = School Attitude,
SC = School Climate, BFI_C = Conscientiousness, BFI_A = Agreeableness,
BFI_ES = Emotional Stability, BFI_O = Openness, BFI_E = Extraversion.
Bolded correlations indicate two scales are intended to measure the same skill
and are therefore expected to be highest in magnitude.

⁎ p < .05.
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Study 1 and supports the use of a multi-method approach to assessing
social and emotional skills in elementary-aged students. However, FC
and SJT scales can still be improved for reliability, and discriminant
validity issues addressed through further revisions.

8. General discussion

8.1. Summary of findings

Taken together, these studies provide promising evidence for the
development of Big Five-based items measuring social and emotional
skills for third, fourth, and fifth grade students. The progression of this
item pool represents item innovation in the social and emotional do-
main, as to our knowledge, no existing social and emotional skill
measures make use of SJT or FC items with elementary students.

One robust conclusion is that reliability and validity improved from
Study 1 to Study 2. One major modification was the use of sentences
instead of adjectives in both Likert and FC items, which likely con-
tributed to these improvements. Those developing items for students in
this age range may be advised to develop items in the form of sentences
rather than adjectives.

Another notable findings is that across both studies and the three
item types, Teamwork emerged as: a) an internally consistent scale
across item types, b) a strong predictor of all related outcomes, in-
cluding GPA, and c) was highly correlated with all other scales and item
types. This finding, paired with Poropat's (2009) meta-analytic finding
that agreeableness has the highest correlation with GPA in primary
education and lower magnitudes in secondary or tertiary levels of
education, may suggest that agreeableness is a developmentally re-
levant skill at this age. Accordingly, Teamwork may be the most im-
portant factor for academic success at this age, as opposed to Grit,
which is consistently linked with academic success after students enter
secondary and post-secondary contexts.

8.2. Limitations

One limitation is that an ipsative approach was used to score FC
items in both studies. This approach violates several assumptions of
classical test theory, and as a result, reliability estimates are distorted.
Though an alternative, IRT-based method to scoring FC items does exist
and can be used in order to obtain normative score estimates (Brown &
Maydeu-Olivares, 2013), all models fit to these data failed to converge.
This was not surprising given recent issues with model convergence,
particularly with models including < 30 traits (Burkner, Schulte, &
Holling, 2019). Other problematic findings with this model include
limited, and in some cases, decreased predictive, discriminant, and
convergent validity with IRT scores over forced choice scores (Fisher,
Robie, Christiansen, Speer, & Schneider, 2019; Walton, Cherkasova, &
Roberts, 2019). Considering these issues and recent findings that ipsa-
tive and IRT-derived scores are often highly correlated (Walton et al.,
2019), we felt that using an ipsative scoring approach was justified in
order to evaluate FC scale validity. Future studies can include all po-
sitively keyed items, rather than one negatively keyed item per scale, in
order to match items on social desirability.

Another limitation across both studies was the use of self-reported
criterion variables. In particular, the only measure of student academic
performance was reported by students. Criterion and incremental va-
lidity estimates may have varied given school-reported grades. Other
informant ratings of student behavior and social and emotional skills
could also be obtained to collect more robust validity evidence.

8.3. Future research

Future research could involve the development of a unified score
containing scores from the three item types combined. Each item type
has its own unique set of strengths and weaknesses. Use of multiple item

types to create a combined score inclusive of multiple item types can
mitigate biases of each item type, resulting in a score that is more valid
and less biased than a score generated from a single method alone
(Kankaraš et al., 2019). Moreover, each item type provides some unique
contribution to the prediction of outcomes as shown by the incremental
validity results. Currently, one such approach to measuring social and
emotional skills exists (ACT, 2018), but is only available for middle and
high school students. Results from ACT Tessera, which combined Likert,
FC, and SJT items, show improved predictive validity of social and
emotional skill scores in student GPA, increased reliability over Likert-
based scores alone, and mitigation of faking and other response biases
through the use of FC items (ACT, 2018; Anguiano-Carrasco, Walton,
Murano, Burrus, & Way, 2018). Although computing a unified score was
not appropriate in this study considering the unacceptable reliabilities
and lack of convergence and discrimination of several scales across
method types, future studies could aim to do so. Future iterations of the
scales featured in this study could show stronger reliability and validity
evidence, and could be combined successfully into a unified score.

Last, this study focused primarily on validity evidence based on
internal structure and relations to other variables. While these factors
are key components of a validity argument, additional evidence should
be gathered in future studies. Future studies could also compare the
validity estimates of a unified score to the validity evidence for each
item type individually.

8.4. Conclusion

Overall, this study provides preliminary, yet promising evidence
that innovative item types can be used to measure social and emotional
skills in elementary school children. It supports the use of sentences
over adjectives in developing items for this age group and provides
concrete recommendations for future studies that can be done to further
improve the current scales.
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