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Abstract
Robust evidence links students’ positive mental health with academic achievement and
provides a compelling rationale for developing and refining strength-based assessments.
The Social Emotional Health Survey–Secondary (SEHS-S) assesses adolescents’ social
and emotional skills and positive psychological dispositions. Previous studies provide
reliability and validity evidence; nonetheless, there is a need for continued refinement and
validation across diverse groups. The current study revised and standardized the updated
SEHS-S-2020 to validate further its use in secondary schools (Grades 9–12) with a large,
diverse adolescent sample. Study participants included 72,740 from 113 California
schools (structural validation sample), 10,757 students from 15 randomly selected Cali-
fornia schools (criterion validation sample), and 707 students from four additional
California schools (test-retest sample). Data analyses examined structural validity, mea-
surement invariance, criterion validity, internal consistency, and response stability. Re-
sults supported the SEHS-S-2020 validity across diverse groups of youth in various
contexts. The discussion focuses on implications for assessing students’ psychosocial
assets and universal school-based screening.
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Approximately 17% of U.S. school-age youth (8 million children) experience a mental health
disorder at a given point in time—one-half of these children do not receive adequate treatment
from a mental health professional (Whitney and Peterson 2016). The incidence of youth
psychosocial problems is troubling as youth emotional and behavioral disorders are associated
with short- and long-term effects, such as suicide attempts, substance use, impaired social
functioning, and high dropout rates (Bradley et al. 2008; Erskine et al. 2016; Kern et al. 2013).
Despite progress in the evaluation of mental health difficulties, most of these youth are
unidentified and underserved (Catalano and Kellogg 2020; Higa-McMillan et al. 2016), and
service and outcome disparities are distinctly associated with socioeconomic disadvantage,
ethnic or racial minority status, and immigrant status (Alegría et al. 2015). These circum-
stances emphasize the need for improved identification and monitoring practices as part of
comprehensive school mental wellness services.

Contemporary approaches to universal mental health screening assess individuals for
symptoms of distress and well-being (Furlong et al. 2014a). They align with a dual-continua
model that proposes mental health includes co-occurring positive (well-being) and negative
(distress) indicators (Suldo and Shaffer 2008; Zhou et al. 2020). Robust research supports this
mental health model that combines psychological well-being with psychological distress
(Greenspoon and Saklofske 2001; Suldo and Shaffer 2008; Wilkinson and Walford 1998),
also called complete mental health (Furlong et al. 2014b). With the re-emergence of positive
psychology in the past two decades (Furlong et al. 2014b; Seligman et al. 2009), there is an
increased focus on the importance of assessing positive psychological dispositions such as
gratitude (Froh et al. 2010) and hope (Snyder et al. 2003) due to their relations with youths’
subjective well-being and academic achievement.

Strength-focused assessments, as part of a complete mental health model, are essential to gain
a comprehensive understanding of students’mental health and to create and validate practices that
facilitate “psychologically healthy educational environments for [all] children” (Huebner et al.
2009, p. 565). Strength-focused assessments complement and extend traditional assessment
approaches that focus on identifying students’ problems and deficits (Donovan and Nickerson
2007) and recognize the importance of internal assets for positive development. Strength-focused
assessments facilitate the formation of a comprehensive understanding of students’ social and
emotional functioning. In contrast, by design, deficit measures alone identify 15–20% of students
with substantial psychosocial problems. Given the importance of universal screening processes in
creating comprehensive mental health programs in schools, it is critical to validate measures that
provide school staff with a holistic understanding of students’ mental health.

The Social Emotional Health Survey-Secondary (SEHS-S; Furlong et al. 2014a) is a
strength-based questionnaire developed to create an efficient measure that educators can use
to assess and monitor students’ positive psychosocial development. Specifically, the SEHS-S
measures strengths by assessing core psychological mindsets that can enhance positive youth
development when fostered through the daily interactions with their family, peers, and other
supportive adults in their immediate microsystems (Furlong et al. 2019). Administering a
measure such as the SEHS-S as part of a complete mental health screening process is one
logical step to implement a comprehensive mental health program in schools. The SEHS-S is
currently being used broadly both within U.S. and international schools as part of universal
mental health screening and monitoring practices. Hence, it is critical to rigorously evaluate
and standardize the SEHS-S to evaluate its efficacy in identifying youth from diverse
backgrounds in need of additional mental health support and fostering the flourishing well-
being of all youth.
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1 Conceptual Framework

The SEHS-S wellness model includes core social and emotional skills, such as empathy and
emotional competence, and psychological dispositions, such as gratitude and persistence. The
hypothesis is that internal assets exert their primary effects by fostering an upward positive
developmental spiral in the quality of youths’ interpersonal transactions. The SEHS-S model
proposes that flourishing development occurs by nurturing various core dispositions (i.e., the
sum is greater than its parts). The primary effects of these dispositions emerge via the day-to-
day transactions a youth has with the adults, family, and peers in their immediate social
ecosystems. With educators immersed intimately in youths’ social circles, they play an
essential role in fostering these psychological dispositions in children. Positive developmental
outcomes increase when youth possess the internal dispositions and skill sets to influence the
quality of their daily interpersonal interactions. This conceptualization draws upon the positive
youth developmental perspective (Lerner et al. 2019), and as in self-determination theory
(Griffin et al. 2017) by emphasizing the importance of creating conditions that empower youth
to make things happen in their lives rather than passively letting them happen.

2 What Does the SEHS-S Measure?

Drawing from a psychological strengths perspective, the SEHS-S measures the covitality latent
trait. Covitality refers to the co-occurrence of positive, healthy traits (Weiss and Luciano
2015). It embodies the “…synergistic effects of positive mental health resulting from the
interplay among multiple positive-psychological building blocks” (Furlong et al. 2014a, p. 3).
The SEHS-S has 12 subscales representing unique positive social emotional health constructs
associated with four general positive social emotional health domains. The first domain, belief-
in-self, consists of three subscales grounded in constructs from the social emotional learning
(SEL) and self-determination theory literature: self-efficacy, self-awareness, and persistence
(e.g., Bandura et al. 1996; Durlak et al. 2011; Shechtman et al. 2013). The second domain,
belief-in-others, has three subscales derived from constructs found in the childhood resilience
literature: school support, peer support, and family support (e.g., Larson 2000; Masten et al.
2009). The third domain, emotional competence, consists of three subscales based on con-
structs drawn from the SEL scholarship: emotional regulation, empathy, and behavioral self-
control (e.g., Greenberg et al. 2003; Zins et al. 2007). Engaged living, the final domain,
comprises three subscales grounded in constructs derived from the positive youth psychology
literature: gratitude, zest, and optimism (e.g., Furlong et al., 2014b; Kirschman et al. 2009).
Renshaw et al. (2014) provide a detailed review of each of these scales and their associated
constructs, a description of the conceptual rationale underlying the SEHS, and a discussion of
the empirical merit of the 12 positive psychological dispositions.

3 Previous Development and Validation

Previous SEHS-S studies (N= 4, 189; Furlong et al. 2014a) examined its higher-order factor
structure, sociocultural and gender group invariance, reliability, and predictive validity (Ito
et al. 2015; Lee et al. 2016; Telef and Furlong 2017; You et al. 2015). Internal consistency
estimates (Cronbach’s alpha) for the SEHS-S covitality score were .93 for Japanese youth
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(N= 975; Ito et al. 2015) and .94 for South Korean youth (N= 686; Lee et al. 2016). These
were comparable to a U.S. sample (N= 14,171; .95; e.g., You et al. 2015). Additionally, the
SEHS-S overall covitality score had strong convergent validity with measures of global
subjective well-being. For example, the covitality score had a significant positive relation
with the Strengths and Difficulties Questionnaire (SDQ; Goodman 1997), prosocial behavior
subscale (r = .40), and a negative relation with the SDQ total difficulties scale among Turkish
youths (N= 2, 242; r = −.25; Telef and Furlong 2017). In a U.S. sample (You et al. 2015), the
SEHS-S negatively correlated with the Behavioral and Emotional Screening System (BESS;
Kamphaus and Reynolds 2015; r = −.63). Additionally, among Korean youths, the SEHS-S
correlated positively with subjective well-being (N= 686; r = .56; Lee et al. 2016) and
negatively with depression, anxiety, and stress (r = −.22 to −.36; measured with the Depression
Anxiety and Stress Scale-21; Lovibond and Lovibond 1995). It positively correlated with the
Positive and Negative Affect Scale (PANAS; Chen and Zhang 2004) among Chinese youths
(N= 3750; Xie et al. 2018). In a sample of Spanish adolescents, the covitality latent trait was
positively associated with health-related quality of life (r = .79) and negatively related to
emotional and behavioral problems (r = −.45; N= 1060; Piqueras et al. 2019). These studies
provided reliability and validity evidence for the preliminary SEHS-S; however, they did not
provide information about the validity evidence or utility of the SEHS-S across large,
comprehensive populations of diverse youth.

4 Purpose of the Current Study

The preliminary SEHS-S version (Furlong et al. 2014a) has broad research coverage; however,
as with any measure, there is a need to continue to refine and standardize its content and build
evidence supporting its validity carefully. One pressing need was to standardize the wording of
all items and the response format of the SEHS-S to make it more uniform for standard
application across varied contexts. For example, previous versions of the SEHS-S had various
response options, with some versions using a four-point response scale and others using a six-
point response scale. The initial scale development process examined these options and found
that they were psychometrically equivalent (Gordon Wolf et al. 2019). The four-point response
format was considered to be cognitively easier for participants. Consequently, the current
validation study adopted a standard four-point response format.

Additionally, with the change to a standard four-point response scale, minimal wording
changes occurred to the three items measuring zest and the three items measuring gratitude.
Previous versions of these items measured recent emotional experiences (i.e., “During the past
week…”). For alignment with other SEHS-S items, the zest and gratitude item stems were
modified slightly to ask about prevailing, not recent, feelings (i.e., “On most days…”). There
also was limited validity evidence from large, diverse adolescent samples that support its use
across different adolescent subgroups (e.g., genders, grades, Latinx (Latin American heritage)
status, and ethnic group identification).

It is crucial to establish norming information for a large, comprehensive sample of diverse
secondary school students. With this objective in mind, the Institute of Educational Sciences
funded a four-year (2016–2020) grant to enhance and further validate the SEHS-S. The grant
project aimed to enhance the validity and practical utility of the revised SEHS-S for diverse
California youth through several aims: (a) refining the measure for use in schools, (b) verifying
the construct validity, (c) investigating the criterion validity, and (d) examining the consistency
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and stability of responses. The present study reports the results of this IES grant project to
standardize the measure and evaluate whether the SEHS-S, now designated the SEHS-S-2020,
has has evidence of validity for school-based mental wellness screening and monitoring across
diverse groups of high school students.

5 Procedure

5.1 Structural and Criterion Validity Data Collection

WestEd administered and managed that present study’s survey as part of the California State
Department of Education’s (DOE) effort to support the recurrent collection of information that
local education agencies use to monitor school quality indicators. The CHKS is a compre-
hensive school-based surveillance survey used in California for more than 20 years. Parents
received an introductory letter and a consent form. Consistent with CHKS procedures, parents
provided passive consent, and students provided assent. A school-site administrator coordi-
nated the CHKS online survey administration (see https://calschls.org/survey-administration/
instructions/). The SEHS-S-2020 items were presented in one preselected random order. All
students in the structural validity analyses sample (N = 72,740) and the criterion validity
analyses sample (N = 11,217) completed the CHKS Core Module (students report on sub-
stance use, school safety, school climate) and a second module that included the SEHS-S-2020
and the Social Emotional Distress Scale (SEDS-S). A third module, including the MHC-SF,
was administered only to the criterion validity sample. Students completed the survey between
September 2017 and May 2019.

5.2 Stability Sample Data Collection

Following university human subjects committee approval, passive parental consent, and
student assent, students in the stability sample completed an online survey using tablets in a
classroom setting or a school computer lab. If students were absent during the initial admin-
istration session, they had up to five later attempts to complete the survey. At all schools,
teachers received a script with which to proctor the administration of the measures. Students
completed the survey in September–October 2017 and 2018. The SEHS-S-2020 items were
presented in a different random order to each student at each administration.

6 Method

Administrations of the California Healthy Kids Survey (CHKS) provided the present study’s
primary data sets. WestEd administers the annual CHKS for the California DOE. As described
in this study’s Procedure section, the SEHS-S-2020 structural validity analyses used one set of
CHKS responses. The SEHS-S-2020 criterion validity analyses used a different set of CHKS
survey responses. An independent dataset collected by the study’s authors evaluated the
temporal stability of the SEHS-S-2020. The following section describes the students in these
three data sets. Table 1 presents descriptive information for all three samples. The sample
demographics match California’s secondary school enrollment (California Department of
Education [CDE], 2020).

Enhancement and Standardization of a Universal Social-Emotional Health...
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6.1 Participants

6.1.1 Structural Validity Analyses

The Confirmatory Factor Analysis (CFA) and related invariance analyses used the responses
of 72,740 California high school students. These students were from 113 schools located in 19
of the state’s 58 counties from urban, suburban, and rural communities. These schools were
involved in the current study as part of their regularly scheduled biennial CHKS survey
administration. Most of these schools were traditional public high schools (87.4%) or public
charter schools (11.4%). Seventy of these 113 schools surveyed primarily only ninth and
eleventh graders.

6.1.2 Criterion Validity Analyses

This study’s criterion validity analyses used the responses of 11,217 California high school
students. These students attended one of 15 high schools located in nine counties. These schools
were randomly selected from California high schools and asked to complete the CHKS survey
and a special criterion validity module (see the Procedure section). The next randomly selected
school in its region of the state replaced it if a contacted school declined to participate. The total
enrollment at these schools was 18,787 (survey participation was 59.7%, and 91.3% of students
who attempted the survey provided usable responses). After removing participants who did not
complete at least 60% of the target variables, the final sample consisted of N = 10,757. Four of
the 15 schools administered the survey only to ninth and eleventh graders.

6.1.3 Stability Analysis

Data from a longitudinal investigation involving four collaborating California high schools
was used to evaluate the stability of the SEHS-S-2020. As part of the stability investigation,
707 students completed the SEHS-S-2020 in the fall of 2017 and approximately one year later
in 2018. See Table 1 for descriptive information.

6.2 Measures

The Social Emotional Health Survey-Secondary-2020 (SEHS-S-2020), the focal measure
in the present study, was used in all structural validity and test-retest analyses. The SEHS-
S-2020 is a 36-item measure that assesses secondary student’s self-reports of social and
emotional strengths (Furlong et al. 2014a). Previous research supports a three-level, one
general factor model with four domains and 12 subscales (thee items per subscale) that
load onto four domains: belief in self (self-awareness, persistence, self-efficacy), belief in
others (school support, family coherence, peer support), emotional competence (empathy,
self-control, behavioral self-control), and engaged living (gratitude, zest, and optimism).
The four domains load onto one general factor called covitality. Previous studies provide
validity and reliability evidence via CFA and measurement invariance (You et al. 2015).
The response options for all 36 items for this standardization study was as follows (1 = not
at all true, 2 = a little true, 3 = pretty much true, and 4 = very much true). Confirmatory
factor analysis (CFA) and measurement invariance (MI; You et al. 2014, 2015) provide
preliminary validity and reliability evidence.

M. J. Furlong et al.



6.2.1 Criterion Validity Analyses Measures

The criterion validity analyses used measures described in the following sections. Specifically,
the SEHS-S-2020 responses will be:

Table 1 Cross-sectional Sample Descriptive Information

Sample Descriptive Information Structural Validity
N=72,740

Criterion Validity
N=10,757

Stability
N=707

n % n % n %

Grade
9th Grade 29,238 40.2 3611 33.6 420 59.4
10th Grade 10,524 14.5 2252 20.9 287 40.6
11th Grade 24,630 33.9 3106 28.9 – –
12th Grade 8.348 11.5 1788 16.6 – –

Gender
Male 34,794 47.8 4056 37.7 383 54.2

Female 36.755 50.5 4356 40.5 311 44.0
Other – – – – 13 1.8
Missing 1191 1.6 2345 21.8 – –

Ethnicity
American Indian, Alaskan Native 2005 2.8 591 5.5 8 1.1
Asian 9795 13.5 1165 10.8 19 2.7
African American 1817 2.5 393 3.7 20 2.8
Latinx (Latin American heritage) – – – – 199 28.1
Native Hawaiian, Pacific Islander 2099 1.5 220 2.0 4 0.6
European American 25,611 35.2 3914 36.4 376 53.2
Two or more identities 26,267 36.1 3710 34.5 80 11.3
Missing 6146 8.4 764 7.1 1 0.1

Hispanic identification
Non-Latinx 37,579 51.7 5564 51.7 – –
Latinx (Latin American heritage) 34,872 47.9 5154 47.9 – –
Missing 289 0.4 39 0.4 – –

Living circumstances
Home with 1+ parents/guardians 67,517 92.8 9852 91.6 669 94.6
Other relative 1020 1.4 206 1.9 8 1.1
Home more than one family 2389 3.3 418 3.9 7 1.0
Friend’s home 156 0.2 35 0.3 2 0.3
Foster, group home 157 0.2 27 0.3 2 0.3
Hotel, motel 63 0.1 14 0.1 – –
Shelter, car, temporary hosing 161 0.2 29 0.3 – –
Other 1145 1.6 152 1.4 18 2.5
Missing 132 0.2 24 0.2 1 0.1

Parent education (highest parent)
Did not finish high school 9989 13.7 1474 13.7 60 8.5
Graduated high school 10,632 14.6 2107 19.6 49 6.9
Attended some college 9353 12.9 1978 18.4 83 11.7
College degree (4-year) 34,673 47.7 3889 36.2 448 63.4
Do not know 7886 10.8 1282 11.9 66 9.3
Missing 207 0.3 27 0.3 1 0.1

Free, reduced-price lunch program
No 37,330 51.3 4669 43.4 – –
Yes 28,157 38.7 5097 47.4 – –
Don’t know 6917 9.5 920 8.6 – –
Missing 336 0.5 71 0.7 – –

Note. The standard CHKS administration is only to Grades 9 and 11. Some schools elected to survey all students
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1. negatively related to student distress;
2. positively related to students’ feelings of school connectedness;
3. positively associated with student reported grades; and
4. negatively associated with substance use (i.e., smoking cigarettes, vaping, binge drinking,

marijuana use) and suicide ideation.

Additional criterion validity analysis examines the covitality scores of mental health groups
categorized by the Mental Health Continuum - Short Form (MHC-SF; described below). We
hypothesize that the covitality mean score will be significantly different across the three MHC-
SF groups (e.g., languishing < moderate < flourishing).

6.2.2 Student Distress

The Social Emotional Distress Scale–Secondary (SEDS-S, Dowdy et al., 2018) is a 10-item
measure that assesses internal emotional distress. It uses a four-point response scale (1 = not at
all true, 2 = a little true, 3 = pretty much true, 4 = very much true). A sample item is, I had a
hard time breathing because I was anxious. CFA has supported a unidimensional model
(Dowdy et al., 2018). The measure (M = 2.00, SD = 0.86) had strong reliability in this study
with α = .94 and Ω = .95. Analyses used the mean item response, with higher scores indicating
higher student-reported emotional distress.

6.2.3 School Connectedness

The School Connectedness Scale (SCS, Furlong et al. 2011) is a five-item scale measuring
students’ engagement and sense of school belonging. The response scale is: 1 = strongly dis-
agree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, 5 = strongly agree. A sample item
is: I feel close to people at this school. Mean scores are created based on students’ responses
across all five items, with higher scores indicating higher school connectedness. There is evidence
of good reliability (α = .82 to .87) and a unidimensional factor structure (Furlong et al. 2011). The
mean SCS value was (M = 3.62, SD = .80). Analyses used the mean item response.

6.2.4 Substance Use, Suicide Ideation, and Self-Reported Grades

The California Healthy Kids Survey (CHKS, https://calschls.org) is a survey of school climate
and safety, student wellness, and youth resiliency. The criterion validity analysis used six
CHKS self-reported items. One item asks students (yes or no) to report if they had experienced
suicidal thoughts during the past 12 months (Did you ever seriously consider attempting
suicide?). This item is the same as is used in the Youth Risk and Behavior Surveillance Survey
(Kann et al. 2018). Four other items asked students to report on past-month substance use:
cigarettes, vaping, binge drinking, and marijuana (1 = 0 days, 2 = 1 day, 3 = 2 days, 4 = 3–
9 days, 5 = 10–19 days, 6 = 20–30 days). A final item asks students to report their grades:
During the past 12 months, how would you describe the grades you mostly received in school?
(1 =Mostly A’s, 2 = A’s and B’s, 3 =Mostly B’s, 4 = B’s and C’s, 5 =Mostly C’s, 6 =C’s and
D’s, 7 =Mostly D’s, and 8 =Mostly F’s). Responses for self-report grades were reverse coded.
Means for these validity measures were as follows: grades (M = 6.22, SD = 0.80), cigarette use
(M = 1.03, SD = 0.30), vaping (M = 1.25, SD = 0.88), binge drinking (M = 1.12, SD = 0.59),
suicide ideation (M = 1.17, SD = 0.37), and marijuana use (M = 1.28, SD = 0.96).

M. J. Furlong et al.
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6.2.5 Subjective Well-Being

The Mental Health Continuum Short Form (MHC-SF, Keyes, 2005) is a 14-item measure of
emotional (EWB), psychological (PWB), and social (SWB) well-being, with previous studies
supporting a three-factor structure (Keyes, 2006). The MHC-SF was used in criterion validity
analyses to understand how the SEHS-S relates to other measures assessing for positive
indicators of mental health. The question stem is, During the past month, how often did you
feel the following ways: (a) an example item for emotional well-being is …happy; (b) an
example item for the psychological well-being is …that you liked most parts of your
personality; and (c) an example item for social well-being is, …that people are basically
good. Response options are as follows 0 = never, 1 = once or twice, 2 = about once a week, 3 =
2 or 3 times a week, 4 = almost every day, and 5 = every day. Individuals are classified with
flourishing mental health when they respond “every day” or “almost every day” to at least one
of the three EWB items and at least six of the 11 PWB-SWB items. Individuals are classified
as having languishing mental health when they respond “never” or “once or twice” to at least
one of the three EWB items and at least six of the 11 PWB-SWB items. The remaining
individuals are classified with moderate mental health. Means for this study are languishing
mental health (M = 2.33, SD = 0.45), moderate mental health (M = 2.73, SD = 0.38), and
flourishing mental health (M = 3.19, SD = 0.41). The three subscales exhibited high reliability
(EWB α = .88, SWB α = .90, and PWB α = .92).

7 Analysis Plan

The SEHS-S-2020 scores should provide evidence of score validity for future inferences
related to intended users (Kane 2013). Without this evidence, the SEHS-S-2020 scores may
lack accuracy and lead to suboptimal decisions about individuals (Banks 1995). We examined
extrapolation and scoring claims for the SEHS-S-2020 scores. A scoring claim supports the
test scores’ precision in capturing a critical characteristic of the construct (Kane 2013), and an
extrapolation claim (or inference) strengthens the interpretation and generalization of the
domain scores.

7.1 Factor Structure of the SEHS-S-2020

The SEHS-S-2020 factor structure was examined to illuminate how to score it for research and
practice. First, a CFA of the SEHS-S-2020 was conducted to evaluate support for its
hypothesized higher-order model. A CFA was conducted on a random subsample of
10,000 students. Model fit was assessed using recommendations from the literature: compar-
ative fit index (CFI > .95), root mean square of approximation (RMSEA < .05) and standard-
ized root mean square residual (SRMR < .05) indicated excellent model fit (Browne and
Cudeck 1989; Hu and Bentler 1999).

7.2 Calibration/Validation

Next, calibration/validation (CV) was conducted on random samples for the full covitality
model (Cudeck and Brown 1983). CV is similar to conducting an exploratory factor analysis
followed by a CFA in that it verifies that the data robustly represent the structure (Cudeck and
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Brown 1983). When utilizing a large sample, it is reasonable to use random subsamples for
cross-validation and testing replicability. A second sample of 10,000 cases, drawn without
replacement, was used to replicate model fit for the full covitality model. Next, model
parameters from the full covitality model in the first sample CFA were used to rerun the
model for the second sample. Fit statistics (i.e., CFI, RMSEA, and SRMR) were then inspected
to evaluate differences between the calibration and validation model. Negligible differences in
fit indicate robust replicability.

7.3 Measurement Invariance (MI)

To evaluate if the SEHS-S-2020 is invariant across a range of demographic subgroups,
multigroup CFA examined MI for: (a) gender, (b) grade level, (c) Latinx status, and (d) ethnic
group identification. This analysis used Mplus version 8.4 (Muthén and Muthén 1998-2017)
with maximum likelihood (ML) and unit variance identification. Using random subsamples of
n = 2500 from the structural validity sample, CFAs analyzed model fit for subgroups. These
were then followed by successive multigroup CFAs to evaluate configural, metric, and scalar
invariance (Vandenberg and Lance 2000). MI provides evidence that the factor structure,
loadings, and intercepts are similar across subgroups. Invariance tests, conducted sequentially,
first examined the model with all parameters freely estimated across groups (configural
invariance). Determining configural invariance establishes that the model’s structure fits the
data well for each compared group. Next, metric invariance was tested by holding the loadings
to be equal across groups. When compared to the configured models, metric invariance is
established when ΔCFI < .01 and ΔRMSEA < .015, or ΔSRMR < .03 (Chen 2007). Scalar
invariance analysis held the loadings and intercepts equal across groups. The establishment of
scalar invariance indicates that participants’ scores on the latent construct and observed
variable will be the same regardless of their group membership. Scalar invariance is confirmed
when the comparison to the metric model yields a ΔCFI < .01 and ΔRMSEA < .015 (or
ΔSRMR < .03, Chen 2007). Scalar invariance, when found, allows researchers to make
inferences via extrapolation claims for each of the subgroups.

7.4 Internal Consistency

SEHS-S-2020 Cronbach alpha (α) and Omega (Ω) coefficients are reported for its 12
subdomains, four domains, and the overall covitality index. Values higher than .80 provide
evidence that the items are measuring the same construct (Cronbach 1951; McDonald 1999).

7.5 Stability and Criterion Validity Analysis

For stability analysis we estimated bivariate correlations of the SEHS-S-2020 to establish
reliability across time. The one-year stability test-retest analysis used responses from students
who were in Grades 9 and 10 in 2017 and Grades 10 and 11 in 2018. Test-retest reliability
allows researchers to evaluate if the measure is stable across time. Although there is no agreed-
upon cut-off value for a test-retest coefficient (Crocker and Algina 2006), we used cut-off
ranges from Shepherd et al. (2014) as follows: .00–.40 (weak/poor agreement), .41–.60
(adequate agreement), .61–.80 (considerable agreement), and .81–1.0 (near perfect agreement).

For criterion validity, we used a random subsample of 5000 participants to examine
the association of the SEHS-S-2020 with theoretically related variables through a
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structural equation model (SEM). The SEM model regressed SEDS-S, SCS, self-report
grades, cigarette use, vaping, binge drinking, marijuana use, and suicide ideation on the
covitality general factor. This SEM examined relations with covitality as the predictor of
each outcome, thereby evaluating the validity hypotheses. We expected covitality to have
a positive relationship with school connectedness and academic grades, and a negative
relationship with social emotional distress, cigarette use, vaping, binge drinking, mari-
juana use, and suicidal ideation, as depicted in Fig. 1. Standardized regression coeffi-
cients, the direction (positive or negative), and the significance of their relationships
indicate if this study’s validity predictions are supported.

7.6 Subjective Well-Being

To support the validity of the SEHS-S-2020, an ANOVA was conducted across the three
groups of mental health as categorized by the MHC-SF (Keyes 2005): languishing, moderate,
and flourishing mental health groups. Significant differences across the MHC-SF groups for
the ANOVA will substantiate the criterion validity of the SEHS-S-2020.

8 Results

8.1 Factor Analysis

The CFA for the hypothesized higher-order factor structure of the SEHS-S-2020 exhibited
excellent model fit, χ2(578) = 11,156.85, p < .001, CFI = .956, RMSEA = .043 [CI = .042,
.043], and SRMR= .045. The calibration and validation results indicated that the model fit
was almost identical, further providing evidence that the full covitality model was successfully
replicated with a different sample (see Table 2).

8.2 Internal Consistency

Internal consistency (see Table 3) of the SEHS-S-2020 covitality score was excellent (α = .95,
Ω = .95) providing evidence of robust reliability. The four SEHS-S-2020 domains showed
excellent reliability (αrange = .87–.94, Ωrange = .87–.94), and subscale coefficients indicated
moderate to strong reliability (αrange = .76–.95, Ωrange = .74–.94), except for self-control
(α = .67, Ω = .64).

8.3 Measurement Invariance

Initial CFAs for each group and subgroup indicated an excellent fit. Tests for MI indicated that
all three levels of the model were invariant across: (a) gender (i.e., male v. female, see
Table 4); (b) grade level (i.e., Grades 9, 10, 11 and 12, see Table 5); (c) Latinx status (i.e.,
Latinx or non-Latinx, see Table 6); and (d) ethnic group identification (i.e., American Indian,
Asian, African American, Pacific Islander, and European American, see Table 7). The ΔCFI
was less than .01, ΔRMSEA < .015, and ΔSRMR < .03 for all comparisons for all groups.
Results of invariance testing indicated that the SEHS-S-2020 items measure the covitality
construct in similar ways across relevant demographic subpopulations, thus supporting future
extrapolation and scoring claims.
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Fig. 1 Full Covitality Model with Criterion Variables. Note. All loadings are standardized. SEDS =mean item
response to the Social Emotional Distress Scale (Dowdy et al. 2018). School Connectedness =mean item
response to the School Connectedness Scale (Furlong et al. 2011). Grades = self-reported overall course grades.
Substance use indicators = any past 30-day cigarette smoking, vaping, or binge drinking (five or more drinks at
one time). Suicidal ideation = any suicidal ideation thoughts in past 12 months
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8.4 Criterion Validity

The SEM analysis indicated significant associations with all external variables in the expected
directions (see Fig. 1). Covitality predicted student distress, school connectedness, self-report
grades, cigarette use, vaping, binge drinking, marijuana use, and suicidal ideation. The model
indicated adequate fit, χ2(858) = 10,072.52, p < .001, RMSEA= .046, CFI = .906, SRMR=
.050. These results show that the SEHS-S-2020 scores are related in expected directions with
other variables relevant to flourishing adolescent development, supporting its convergent
validity.

8.5 Subjective Well-Being

An ANOVA comparison of the mean SEHS-S-2020 across the three groups of the MHC-SF
was significant overall and for all pairwise comparisons with large effect sizes, with
flourishing (M = 3.19, SD = 0.44) > moderate mental health (M = 2.72, SD = 0.38) >
languishing (M = 2.33, SD = .44), F(2, 4997) = 1674.07, η2 = .44. These results indicate that
the SEHS-S-2020 measure was strongly associated with the MHC-SF, a widely used subjec-
tive well-being measure.

8.6 Stability Analysis

The one-year test-retest stability coefficients for the SEHS-S-2020 (see Table 8) ranged from
.48 to .68 indicative of stable, trait-like psychological dispositions.

Table 2 Model Fit Replication of the Full SEHS-S Hypothesized Model

Model AIC BIC χ2 df Δχ2 Δdf CFI RMSEA [90% CI] SRMR

Calibration 718,511.30 719,405.38 11,431.70 578 .959 .043 [.043, .044] .045
Validation 717,527.40 717,527.40 11,953.35 702 521.65 124 .958 .040 [.039, .041] .047

Note. AIC =Akaike Information Criterion. BIC = Bayes Information Criterion. CFI = Comparative Fit Index.
RMSEA=Root Mean Square of Approximation. SRMR= Standardized Root Mean Square Residual

Table 3 Alpha and Omega Reliability Coefficients

Overall α Ω Domains α Ω Subdomains α Ω

SEHS-S Covitality .95 .95 Belief in Self .88 .88 Self-Efficacy .82 .81
Persistence .76 .74
Self-Awareness .79 .78

Belief in Others .87 .87 School Support .86 .85
Family Support .91 .91
Peer Support .92 .92

Emotional Competence .87 .87 Empathy .86 .85
Emotional Regulation .78 .77
Self-Control .67 .64

Engaged Living .94 .94 Gratitude .95 .94
Zest .92 .91
Optimism .87 .87

Note. α =Alpha. Ω =Omega
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9 Discussion

With a rise in incidences of youth mental health disorders (Whitney and Peterson 2016),
schools must incorporate a streamlined approach to identifying and treating youth who are at
risk of or are currently experiencing mental health difficulties. Research shows that a valid
identification and treatment process should include universal screening for mental health
problems (Dowdy et al. 2010), which can assess psychological strengths in addition to
psychological distress. As the field of psychology renews its focus on positive psychology

Table 4 Invariance across Gender

Model χ2 df Δχ2 Δdf RMSEA 90% CI CFI SRMR ΔCFI

CFA
Both 6143.39 578 .044 [.043, .045] .958 .046 –
Male 3255.49 578 .043 [.042, .044] .959 .046 –
Female 3444.17 578 .045 [.043, .046] .956 .046 –

MI Level 1
Configural 5187.62 1056 .040 [.038, .041] .969 .033 –
Metric 5292.68 1092 105.06 36 .039 [.038, .040] .968 .039 .001
Scalar 6230.91 1128 938.23 36 .043 [.042, .044] .961 .050 .007

MI Level 2
Configural 6766.20 1176 .044 [.043, .045] .957 .046 –
Metric 6849.50 1212 83.30 36 .043 [.042, .044] .957 .046 .000
Scalar 7751.31 1224 901.81 12 .046 [.045 .047] .950 .051 .007

MI Level 3
Configural 7597.80 1188 .046 [.045, .047] .951 .050 –
Metric 7683.93 1224 86.13 36 .046 [.045, .047] .951 .051 .000
Scalar 7923.85 1228 239.92 4 .047 [.046, .048] .949 .052 .002

Note. CFA =Confirmatory Factor Analysis. Level 1 refers to invariance for lower-order factors. Level 2 refers to
the second-order factors, and Level 3 refers to the higher-order factor

Table 5 Invariance Analysis for Grade Level

Model χ2 df Δχ2 Δdf RMSEA 90% CI CFI SRMR ΔCFI

CFA
All Grades 11,985.74 578 .044 [.044, .045] .957 .047 –
9th Grade 3321.90 578 .044 [.042, .045] .957 .044 –
10th Grade 3637.03 578 .046 [.045, .047] .953 .048 –
11th Grade 3686.83 578 .046 [.045, .048] .953 .052 –
12th Grade 3749.87 578 .047 [.045, .048] .954 .052 –

MI Level 1
Configural 10,698.10 2112 .040 [.040, .041] .968 .033 –
Metric 10,855.91 2220 157.81 108 .039 [.039, .040] .967 .035 .001
Scalar 11,353.48 2328 497.57 108 .039 [.039, .040] .966 .037 .001

MI Level 2
Configural 14,345.36 2376 .045 [.044, .046] .955 .048 –
Metric 14,573.03 2484 227.67 108 .044 [.043, .045] .954 .049 .001
Scalar 14,828.90 2520 255.87 36 .044 [.044, .045] .954 .050 .000

MI Level 3
Configural 14,831.29 2408 .045 [.045, .046] .953 .050 –
Metric 15,057.17 2516 225.88 108 .045 [.044, .045] .953 .050 .000
Scalar 15,159.06 2528 101.89 12 .045 [.044, .045] .952 .051 .001

Note. CFA =Confirmatory Factor Analysis. Level 1 refers to invariance for lower-order factors. Level 2 refers to
the second-order factors, and Level 3 refers to the higher-order factor
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and psychological strengths, strength-focused assessments are essential in order to deepen
educators’ knowledge of students’ holistic well-being (Huebner et al. 2009). The SEHS-S-
2020 was created to bridge this gap in strength-based measures and focuses on assessing
students’ core social and emotional skills, competence, and dispositions.

Previous studies examined the preliminary version of the SEHS-S for validity and reliabil-
ity across sociocultural and gender groups (Ito et al. 2015; Lee et al. 2016; Telef and Furlong
2017; You et al. 2015). It was modified to create a more standardized measure. Thus, it is

Table 6 Invariance Across Latinx Status

Model χ2 df Δχ2 Δdf RMSEA 90% CI CFI SRMR ΔCFI

CFA
Both 5865.34 578 .043 [.042, .044] .960 .046 –
Non-Latinx 3368.53 578 .044 [.043, .045] .958 .047 –
Latinx 3328.35 578 .044 [.042, .045] .960 .047 –

MI Level 1
Configural 4949.59 1056 .038 [.037, .039] .971 .032 –
Metric 5049.50 1092 99.91 36 .038 [.037, .039] .971 .041 .000
Scalar 5412.38 1128 362.88 36 .039 [.038, .040] .968 .049 .003

MI Level 2
Configural 6624.65 1176 .043 [.042, .044] .960 .045 –
Metric 6742.43 1212 117.78 36 .043 [.042, .044] .959 .046 .001
Scalar 6983.47 1224 241.04 12 .043 [.042, .044] .957 .049 .002

MI Level 3
Configural 6910.63 1188 .044 [.043, .045] .957 .047 –
Metric 7024.29 1224 113.66 36 .044 [.043, .045] .957 .049 .000
Scalar 7198.15 1228 173.86 4 .044 [.043, .045] .956 .051 .001

Note. CFA =Confirmatory Factor Analysis. Level 1 refers to invariance for lower-order factors. Level 2 refers to
the second-order factors, and Level 3 refers to the higher-order factor

Table 7 Invariance Across Ethnic Group Identification

Model χ2 df Δχ2 Δdf RMSEA 90% CI CFI SRMR ΔCFI

CFA
All ethnicities 4187.16 578 .046 [.044, .047] .956 .046 –
American Indian 1505.11 578 .051 [.048, .054] .948 .050 –
Asian 1543.99 578 .052 [.049, .055] .939 .057 –
African American 1556.80 578 .052 [.049, .055] .943 .053 –
Pacific Islander 1475.56 578 .055 [.052, .059] .936 .056 –
European American 1484.24 578 .050 [.047, .053] .950 .052 –

MI Level 1
Configural 6123.94 2640 .047 [.045, .049] .958 .038 –
Metric 6330.75 2784 206.81 144 .046 [.045, .048] .957 .061 .001
Scalar 6853.01 2928 522.26 144 .047 [.046, .049] .953 .066 .004

MI Level 2
Configural 7771.19 2976 .052 [.050, .053] .942 .054 –
Metric 7975.45 3120 204.26 144 .051 [.050, .052] .942 .056 .000
Scalar 8165.32 3168 189.87 48 .051 [.050, .053] .940 .058 .002

MI Level 3
Configural 7992.54 3018 .052 [.051, .054] .940 .055 –
Metric 8192.20 3162 199.66 144 .052 [.050, .053] .940 .058 .000
Scalar 8307.22 3178 115.02 12 .052 [.051, .053] .938 .059 .002

Note. CFA =Confirmatory Factor Analysis. Level 1 refers to invariance for lower-order factors. Level 2 refers to
the second-order factors, and Level 3 refers to the higher-order factor
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critical to understand further the utility of the SEHS-S-2020 across a large, diverse group of
youth, including developing norming information and providing evidence for the scale’s utility
across varied contexts and groups of adolescents. With this study’s results, educators should
have increased confidence in utilizing the SEHS-S-2020 to build a holistic understanding of
students’ complete mental health throughout the universal screening process.

The results of the CFA supported the full covitality model. Given the size and context of the
current sample, the covitality model is expected to be robust and would likely hold across
various contexts and sociocultural groups. These findings indicate that the SEHS-S-2020
constructs are measured consistently across different groups of California adolescents. Fur-
thermore, the results of the internal consistency analyses suggest that the full covitality model,
including its four domains, and all but one of the subscales maintain strong to moderate
reliability. These findings suggest that the scale provides a reliable measure of students’
psychological strengths, a promising finding for the utility of the SEHS-S-2020 in schools
with diverse groups of students.

Measurement invariance analyses examined if the SEHS-S-2020 measured the same
constructs across gender, grade, Latinx status, and ethnic group identification. Invariance held
across all subgroups, suggesting that the factor structure functions equivalently across sub-
population. With the array of subgroups in the present study’s sample, this provides validity
evidence for the SEHS-S-2020 with diverse groups of students in varied contexts. These
results support the utility of the SEHS-S-2020 to make comparisons of psychological strength
mean differences across subgroups. This finding should support researchers and educators
further to understand how gender, grade, race/ethnicity, and other diversity considerations play
a role in mental health differences. The results suggest that the SEHS-S-2020 scores can be
interpreted similarly for several groups of students, regardless of their subgroup. This finding
should help educators feel confident in identifying and providing interventions for extra
support for students.

Results of the test-retest analyses indicated that there were minimal differences in responses
across a one-year timepoint. These results provide support for trait-like (as opposed to state-
like) social-emotional traits, consistent with the SEHS-S-2020 conceptual model (Furlong et al.
2014a). Trait-like social-emotional traits indicate that students have multiple core dispositions
or mindsets that teachers and parents can foster and nurture. These dispositions, or traits,
influence youths’ day-to-day interactions with others, and, ultimately, their well-being.

Table 8 One-Year Test-Retest Reliability Coefficients

Overall α Domains α Subdomains α

Covitality .68 Belief in Self .65 Self-Efficacy .58
Persistence .61
Self-Awareness .53

Belief in Others .64 Social Support .48
Family Coherence .68
Peer Support .52

Emotional Competence .59 Empathy .59
Emotional Regulation .50
Self-Control .47

Engaged Living .61 Optimism .57
Zest .56
Gratitude .53

Note. Students were in Grades 9 and 10 in 2017 and in Grades 10 and 11 in 2018 (n = 707)
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To understand the SEHS-S-2020’s convergent validity, an SEM model examined the
relationships of covitality with the latent variables of self-reported grades, cigarette use,
vaping, binge drinking, marijuana use, and suicidal ideation. Model results indicated good
fit, providing support for the SEHS-S-2020’s positive relationship with grades (i.e., academic
achievement), and negative relationships with drug-use and suicidal ideation. Given
covitality’s definition as the co-occurrence of positive psychological dispositions, it should
correlate positively with academic achievement, given the robust area of research linking well-
being to academic success (Anderman, 2002). Similarly, it is no surprise that covitality is
associated negatively with drug-use and suicidal ideation, generally linked to psychological
distress (Armstrong and Costello 2002; McKelvey et al. 1998). Furthermore, the ANOVA
comparisons of the mean scores for the SEHS-S-2020 and MHC-SF provide further support
for the criterion validity of the SEHS-S-2020 with the covitality construct associated strongly
with subjective well-being. As such, the SEHS-S-2020 is a useful measure that assesses
students’ positive psychological strengths that are positively associated with their life satis-
faction, well-being, and academic success and negatively associated with drug-use and suicidal
ideation. With these crucial linkages, educators can have confidence that utilizing the SEHS-S-
2020 provides meaningful information to support all students’ mental wellness.

9.1 Implications for Research and Practice

The present study provides a meaningful contribution to the literature. It provides a large
sample of diverse students who were co-administered measures assessing life satisfaction,
subjective well-being, social-emotional distress, and students’ psychological strengths. This
study provides standardized information about how these critical measures of students’ social-
emotional functioning covary, allowing researchers and educators to interpret the results of
each measure simultaneously. This study’s results inform a better understanding of the overall
functioning and well-being of California students with implications to other regions.

The primary purpose of this study was to enhance and standardize the SEHS-S-2020. The
SEHS-S-2020 is used to support universal, schoolwide monitoring of students grounded in the
dual-continua mental health model (Suldo and Shaffer 2008; Zhou et al. 2020). This model
considers the balance of students’ experiences of emotional and behavioral distress in con-
junction with their social-emotional strengths and resources. The SEHS-S-2020 is also used to
inform interventions, particularly in Tier 1 (for all students) support services. By identifying all
students’ social-emotional strengths in a given school, educators can then ascertain which
universal strategies and practices could enhance social-emotional skills on a schoolwide level.
These programs are particularly crucial for boosting all students’ social-emotional health and
can have a substantial impact on school climate.

Another important use of the SEHS-S-2020 is as part of a schoolwide screening process to
identify students who might require additional Tier 2 services (vulnerable youth). In this
context, drawing upon the dual continua mental health model (Suldo and Shaffer 2008; Zhou
et al. 2020), students with higher levels of emotional distress and lower levels of life
satisfaction are identified by educators to detect who requires additional services by school
care teams. The SEHS-S-2020 then provides a profile of these students’ psychological
strengths that can be used by the Tier 2 care teams to identify areas for intervention strategies
or growth. Thus, the SEHS-S-2020 is a useful tool for schools’ multitiered systems of
supports, mainly when used in conjunction with other student information such as academic
records, teacher-report forms, and parent-report forms. That is, the SEHS-S-2020 is most
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effective when educators engage in best practices for assessment by gaining a holistic
perspective of each student.

The SEHS-S-2020 can be used anonymously, for instance, monitoring the well-being of
students in schools in a Tier 1 context primarily to enhance school climate. However, the
optimal use of the instrument is when students self-identify their responses so that care teams
can follow up and provide targeted supports as needed (i.e., Tier 2 and Tier 3 context).
Research has shown the survey to be supportive in both contexts (Wagle et al. 2020), which
indicates its utility for most schools, regardless of the resources available and their level of
multitiered systems of supports in place.

The SEHS-S-2020 model is grounded in well-recognized adolescent social-emotional
development and positive psychology frameworks. As such, there is a wealth of strategies
and resources available for educators linked to the SEHS-S-2020 latent traits and constructs.
For example, Froh and colleagues developed several intervention strategies to boost students’
gratitude (e.g., Froh et al. 2008). Suldo and colleagues studied the efficacy of interventions to
increase students’ life satisfaction levels in schools (Suldo et al. 2014). Other resources are
available for educators to examine and implement in the school setting (see https://www.
covitalityucsb.info). Given the research findings that the combination of these traits suggests
positive outcomes rather than each trait in isolation (Lenzi et al. 2015), schools do not need to
target a particular subset of strategies. Instead, it is most optimal for educators to use strategies
that help build strengths across all areas.

9.2 Limitations and Future Directions

This study is one of few to analyze and validate life satisfaction, subjective well-being, social-
emotional distress, and psychological strength measures in a large, diverse student sample.
Nonetheless, limitations are acknowledged. Although the data collected were representative of
secondary schools across California, this study collected data from students in one U.S. state.
This study’s sample was socioculturally diverse, and a preliminary version of the SEHS-S was
validated cross-nationally (e.g., Ito et al. 2015; Lee et al. 2016). Nevertheless, work remains to
replicate this study’s findings with other samples, including students from various geographic
regions and sociocultural groups. Additionally, the present study’s stability subsample differed
from the sample used for the structural and criterion validity analyses, warranting investigation
with other samples. In considering the current study’s results, its substantial size, and the
sociocultural diversity of the larger samples, the present study’s results are likely to generalize
to a wide range of students across the U.S.; however, additional research should confirm
current findings among samples outside of California.

The present study employed mono-method procedures (i.e., self-report). Studies suggest
that adolescents are ideal informants for identifying internalizing symptoms, which were
primarily assessed in the current study, because these symptoms can be more difficult for
outside sources to identify (Smith 2007). Additionally, self-report allows a context for students
to use their voice and self-reflect on their life experiences. However, relying solely on one
informant may lead to mono-method bias (Podsakoff et al. 2003) and social desirability bias
(Huang et al. 1998), indicating skewed or inaccurate responses. Future studies should inves-
tigate multi-informant assessments (parent and teacher forms) based on the covitality frame-
work (e.g., Branscum 2020).

Another study limitation is that the we did not consider all types of validation. It is
essential to evaluate how students’ responses to the SEHS-S-2020 are associated with
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their day-to-day lived experiences in a school context. For example, additional research
could examine other measures in school contexts to investigate if students’ immediate
emotions are associated with broader trait-like characteristics measured by the SEHS-S-
2020 (e.g., Pekrun 2017). Linking SEHS-S-2020 responses with students’ real-time
achievement emotions through experience sample monitoring would also be instructive
(Goetz et al. 2016).

10 Conclusion

There is a disconcerting number of youths with mental health disorders (Whitney and
Peterson, 2016), and a high proportion of them are untreated (Catalano and Kellogg 2020;
Higa-McMillan et al. 2016; Whitney and Peterson 2016). Positive psychology has gained a
second wave of traction (Huebner et al. 2009), and the understanding of the impact of positive
psychological traits of mental health has grown (Suldo and Shaffer 2008; Zhou et al. 2020). As
such, it is urgent to improve school-based practices that identify and foster students’ social-
emotional development. The SEHS-S-2020 offers a resource for schools to systematically
monitor all students’ complete mental wellness.
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