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Abstract

Accumulating evidence of the impact of social and emotional learning (SEL) on student well-being
as well as academic performance has led to an increased interest in understanding and measuring
SEL in students. However, most existing measures have been developed in English and there is a
paucity of culturally relevant measures in other languages. In this study, we present a short,
culturally sensitive 8-item scale in Hindi entitled the Social and Emotional Learning and Ori-
entation Scale (SELOS). Factor structure of SELOS was established through exploratory (N=2844;
M,ge=14.65 years) and confirmatory factor analysis (N=1508; M,,.=14.50 years) with responses
from 4352 Hindi-speaking students in India. The scale demonstrated a two-factor structure, with
good reliability, discriminant validity and partial measurement invariance across gender. These
results provide encouraging evidence for conducting culturally sensitive studies of SEL in India and
in other Hindi-speaking parts of the world.
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SEL in India

India has one of the highest adolescent and child populations in the world (approximately 444
million) (UNICEF, 2020). The 2016 National Mental Health Survey conducted by the Gov-
ernment of India found that 7.3% of children aged 13—17 years suffered from or were at the risk of
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a mental health disorder (Gururaj et al., 2016). Results from a recent WHO report also revealed
that among 13—15 year old Indian adolescents, 25% showed signs of depression, 8% showed signs
of loneliness and anxiety, 10% said they have “no close friends,” and 7% reported experiencing
some sort of bullying in the classroom (WHO, 2017). This indicates that a sizable population of
children and adolescents face mental well-being issues and have problems in creating and
maintaining peer relationships. Moreover, these statistics show prevalence of several mental
health issues among learners in India and warrant interventions that put learner well-being at the
forefront to create conducive learning environments.

Accumulating empirical evidence supporting the impact of Social and Emotional Learning
(SEL) in improving the well-being and mental health of students has made SEL prominent in
many classrooms today. For instance, at least two meta-analyses investigating the efficacy of SEL
programs on child and adolescent development have revealed significant effect sizes for: a)
decreased externalized behaviors such as lack of compliance, aggression, bullying, and delin-
quency (Boncu et al., 2017) and b) positive impact on self-regulation, problem solving, and
relationship skills (Taylor et al., 2017). Both these analyses also indicate that all of these skills
described above contribute to increased positive attitudes towards the self and towards others, as
well as address mental health problems such as emotional distress and conduct disorders (Durlak
etal., 2011). Additionally, in a review of 317 studies conducted by Payton et al. (2008) involving
324,303 elementary and middle school children showed that SEL interventions added 11 to 17
percentile point gains to student academic achievement tests. Taken together, these studies show
that the introduction of SEL addresses aspects of relationship and emotion building in order to
support a better and brighter future for students (Elias et al., 1997).

SEL may be broadly described as the process of recognizing and managing thoughts, feelings,
and behaviors in order to become aware of the self and of others, make responsible decisions, and
manage one’s behaviors (Zins & Elias, 2007). SEL has gained traction due to research which states
that socially connected, and emotionally stable children not only perform better academically but
also go on to become productive, socially competent and responsible citizens needed for the 21st
century (Denham et al., 2016; Oberle et al., 2016). Moreover, recent research from cognitive
development showing that social and emotional skills can be taught in the classroom in a manner
similar to other forms of academic learning (Masten, 2001) has attracted the attention of various
stakeholders towards SEL.

SEL has been present in Indian curricula in disparate forms owing to the broad aims of the
National Council for Educational Research and Training (2005). However, the new National
Education Policy released in 2020 (Ministry of Human Resource Development, Government of
India, 2020) has made SEL goals explicit and can be considered a move towards mainstreaming it
in Indian schools. Although this is welcome news, it also presents challenges for effective
implementation, particularly because there are no culturally sensitive scales available in Indian
languages that can be used to assess needs of learners and design appropriate interventions.

Existing Measures of SEL

The current landscape of tools that are available to assess social and emotional competence is
broad. Existing measures have originated from multiple frameworks catering to topics such as
youth risk, developmental assets and mental health. One popular measure in the field of SEL is the
Behavior Assessment System for Children - 3 (BASC-3; Reynolds & Kamphaus, 2015), which is
a battery of instruments that help in comprehensive assessment of behavioral and emotional
functioning of children, adolescents, and young adults. A second popular example is the School
Social Behavior Scales - 2 (SSBS - 2; Merrell, 2002), which is a measure that is used to assess
social competence and antisocial behavior in students.
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In a detailed review conducted by Humphrey et al. (2011), more than 189 such measures were
identified. Out of these, the majority (172 out of 189) were either: a) lengthy (took more than
30 min to complete), b) did not allow self-report by students, c) had open ended responses which
required manual coding, d) measured only one particular construct of social and emotional
competence instead of both or, e) had not been psychometrically validated.

The use of short scales in conducting psychological assessment has become very popular
(Kruyen et al., 2013). The main advantage of using short scales is the saving of assessment time
(Morgado et al., 2017). Additionally, using shorter assessments reduces costs and improves
participation rates in studies (Edwards et al., 2004). They also help avoid fatigue, which might
reduce the quality of collected data. However, the use of shorter scales is often critiqued in the
literature because they may lead to a reduction in its psychometric properties (Cred¢ et al., 2012).
But at the same time, emerging data also shows that if one considers appropriate statistics, the
development of shorter scales can aid the quality of data collected and also ensure respondent
motivation. For instance, Kemper et al. (2018) suggest the use of more appropriate statistics such
as polychoric correlations instead of Pearson correlations for responses with fewer Likert scale
options, or use of item response analysis coupled with factor analysis for scales with a lesser
number of items. In fact, they also suggest that after weighing in on factors such as use of
appropriate statistics, rate and quality of data collection, and psychometric evidence supporting
the intended use of the scale, an appropriate choice between short and long scales can be made
(Kemper et al., 2018).

A few brief SEL scales have been developed, such as the SSIS SELb-S (Anthony et al., 2021)
and the short form version of the SEARS for adolescents (SEARS-A SF; Nese et al., 2012). The
SSIS SELb-S was validated on data obtained from students in Grades 3—12 and was meant to
overcome challenges faced while using long-form measures such as large-scale (e.g., universal
assessment/screening) or repeated (e.g., periodic progress monitoring) assessment. Similarly, the
SEARS-A SF was developed to serve the purposes of systematic progress monitoring and
screening. When using the statistical methods described above, both scales (the SSIS SELA-S and
the SEARS-A SF) showed good psychometric properties and the SEARS-A SF also showed
excellent correlational validity with the long-form version (Anthony et al., 2021; Nese et al.,
2012).

However, even when using brief scales, an important issue faced with existing measures is that
of cultural relevance and challenges in translation. For instance, many scales use proxy indicators
for evaluation of SEL like questions related to school attendance, which are unfortunately not
culturally suited for Indian populations. For example, in a developing country like India, absence
of attendance can be linked to various reasons such as ill-health, contribution to farm labor during
harvest seasons, seasonal migration, or even difficulty in access. Thus, attendance cannot provide
reliable information on social and emotional orientations or states of learners, particularly in semi-
urban or rural areas of India. In addition to proxy indicators, language and translation issues pose a
major challenge in administering lengthy and complex SEL scales among such populations.
Translation into local languages is challenging not only because cultural transferability cannot be
implicitly assumed by translation but also because of the varying structures and syntax of different
languages themselves (Cha et al., 2007). For one, this presents challenges in finding appropriate
substitute words in local languages for concepts that may be completely foreign. For instance,
concepts such as “hanging out,” which are part of items in many western scales, including the
SEARS-A, do not have an equivalent term in the local Indian context. Similarly, a concept such as
whiling away time with friends might have a negative connotation attached to them, especially in
rural areas of India where children are often active contributors in household chores. Conse-
quently, when translated, tools may not fully capture values inculcated through local cultural and
social practices (Wang et al., 2000).
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The absence of culturally relevant, linguistically appropriate tools is also reflected in research.
A review of the SEL literature shows that, much of the published research in SEL has been
conducted in North America (e.g., Rimm-Kaufmann et al., 2014; Schonert-Reichl et al., 2015),
Europe, and the United Kingdom (e.g., Banerjee et al., 2013). In comparison, few studies have
been conducted in Asia. In fact, Torrente et al.’s (2015) mapping of SEL policies in Asia revealed
that SEL has gained prominence over the years to facilitate a shift from a heavy academic focus of
Asian education systems to include more 2 1st century skills. It is worthwhile to acknowledge that
this assumes an implicit prevalence of SEL competencies in national goals of education with an
underlying focus on cultural consonance in these societies (Lagi & Armstrong, 2017), but explicit
measurement of SEL has still been absent. It is likely that this lack of measurement is due to the
paucity of culturally appropriate measurement tools. Because of the large-scale implementation of
potential evaluations in India and the concurrent translation challenges, it is necessary to develop
brief, easy to administer, and culturally sensitive self-report questionnaires in local languages that
adequately provide educators a snapshot of children’s social and emotional states.

Purpose

The aim of this study was to design a brief, culturally sensitive, psychometrically validated
questionnaire in Hindi to ascertain SEL states of students in India. As per the Census of India
conducted in 2011, Hindi is not only one of the two official languages of India but also the most
widely spoken language with close to half a billion speakers (Census of India, 2018; Government
of India, 2018). As 0of 2019, close to 42% of all learners in the country were enrolled in schools
where Hindi is the primary language of instruction (Unified District Information System for
Education, 2019). It is therefore necessary that any tool developed for SEL measurement in India
be first developed in Hindi, followed by other local languages of instruction.

Based on the research described above, it was decided that a brief scale would be developed in
Hindi to obtain some baseline measurement of social and emotional states of children and ad-
olescents. It was also postulated that results from such a baseline measurement would help
highlight to policymakers the urgent need for SEL in schools and curricula in India. Given the
advent of COVID-19 that has led to school closures, the study was conducted online where
students took the assessment at home. The assessment was unsupervised (without the presence of
teachers) and taken on mobile devices. Because of concerns around internet fatigue due to online
teaching and collection of spurious data from lengthy questionnaires that might put off students, a
brief scale was most appropriate for this study.

Method
Participants

Data was collected in two phases. In the first phase of data collection, a total of 2844 students
completed the questionnaire. Participants from school grades 3—12 took part in the study and their
grade distribution was as follows: Grades 3-5 (4.5%), Grades 6-8 (20.3%) and Grades 9-12
(75.2%). They reported a mean age of 14.65 years (SD = 2.11 years, range 9-18 years).

In the second round of data collection, 1508 students completed the questionnaire. Grade
distribution of participants was as follows: Grades 3-5 (5.2%), Grades 6—8 (22%) and Grades 9—
12 (72.8%). Participants reported a mean age of 14.50 years (SD = 2.08 years, range 918 years).
Out of these respondents, 60.54% students reported their gender as female, while 39.46% reported
their gender as male. Females (N = 913) reported a mean age of 14.41 years (SD = 1.98 years,
range 9—18 years) and males (N = 595) reported a mean age of 14.65 years (SD = 2.20 years, range
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9-18 years). An unpaired #-test revealed a significant difference (p < .05) in the ages of male and
female respondents, with males reporting a significantly higher average age than females.

Item Development

The process of item development followed five steps. In the first step, criteria for item devel-
opment were laid out. Drawing from literature, three important criteria were established in order to
create a scale that could address existing gaps in SEL literature, suit the cultural needs of a Hindi-
speaking Indian student population, and ensure quality collection of data. These included brevity
and simplicity of scale items, inclusion of items that were culturally relevant and that measured
both social and emotional competence (based on the shortcomings of existing SEL measures
pointed out by Humphrey et al., 2011). The WHO and CDC designed Global School-based
Student Health Survey (GSHS; WHO, n. d.) was used as a reference to create the items on social
and emotional competence. In the second step, a review of existing measures of SEL was
performed. Popular SEL scales were reviewed and their items were examined from the viewpoint
of cultural sensitivity and brevity. In the third step, a pool of items was created by one of the
authors of the study who was a native speaker of Hindi and had over 20 years of research
experience in the fields of cognitive neuroscience, psychology, SEL, as well as scale development
in Indian languages. A total of 11 items were created as it was envisioned that after item reduction
through factor analysis, the final scale would consist of 68 items. Important item development
guidelines such as avoiding complex language, ambiguous questions, double-barreled items,
jargon and biased questions were followed to reduce measurement error (Devellis, 2012). Cultural
sensitivity of items was ensured by avoiding cognitive and verbal lexicon of social and emotional
experiences used in Western measures (such as “feeling down”, “getting swept up in feelings”,
etc.) since they have no literal translations in Hindi, and cannot be interpreted by Indian audiences.
Based on the results of the implementation of the first cycle of the GSHS in India in the school
years of 2006-07, items related to loneliness, relationships and bullying were included under
social competence. As equivalents of these labels in Hindi can appear stigmatizing, especially for
cultures like India where mental health remains a sensitive topic, they were avoided and softer
alternatives were used to obtain accurate responses (for example, “I prefer to be alone rather than
with people my age” instead of “I experience loneliness”). For gauging emotional competence,
items related to experiencing basic emotions such as sadness, unhappiness, anger, etc. were
included. Since Hindi follows a system of gendered verbs, verb options for both genders par-
ticipating in the study (females and males) were indicated in the items using a slash (“/””). Finally,
given the possible use of this scale with varying populations in India - urban, semi-urban and rural
- items did not make any implicit or explicit assumptions about the socio-economic status, class,
and access to basic amenities (except education) of the participants. Additionally, almost half the
items (5 out of 11) were worded negatively in order to eliminate agreement bias that might appear
while responding to the scale.

In the fourth step, expert review was conducted through consultation with a separate team of
five members consisting of data analysts, SEL researchers and past teachers who had direct
experience in working with students and designing age-appropriate digital SEL interventions.
They were all native speakers of Hindi too. All of them provided feedback on the conciseness,
clarity and completeness of items. Teachers working at the State Council of Educational Research
and Training (SCERT) in Rajasthan also gave their feedback to ensure that the scale items were
well-suited for administration in rural regions (SCERTSs are academic bodies created by the State
Departments for Education with a mission and objective to raise the quality of school education by
improving the attitudes, application of knowledge and teaching skills of teachers). After



576 Journal of Psychoeducational Assessment 40(5)

incorporating feedback from all sources, the items were examined again to reduce redundancy and
increase ease of understanding.

In the fifth step, content validity of the scale was examined. Two members of the team in-
dependently mapped all 11 items of the scale (see complete list of items in Table 1) into the two
categories of: a) social, and b) emotional competence. The mappings were then placed side by side
and discussed. There was a near perfect agreement on this classification (1 item out of 11 indicated
discrepancy which was resolved after discussion). The exercise indicated that five items on the
scale measured emotional competence, while six measured social competence, which served as a
hypothesized factor structure for the scale. However, the possibility of another factor structure
based on separation of items according to polarity was not ruled out.

Response Format

All 11 items were to be responded to on a three-point Likert-type scale. Chambers and Johnston
(2002) showed that younger children had greater difficulty in answering questions on abstract
concepts such as their internal states than when answering questions based on concrete physical
tasks. In addition, Wright and Asmundson (2003) found that simplifying existing five-point
Likert-type scale questionnaires into three-point Likert-type scales made them easily

Table I. Factor loadings for exploratory factor analysis (N = 2844).

F1: Social and Emotional F2: Social and
ltem Orientations Emotional Challenges
SELOS | - 31 NIl & AT T AT e arar gl (1 0.29 -0.08
find it easy to make friends and be with people)

SELOS 2 - # 7H¥ SI9 AT ATEer Tgan/gdt gl (I 0.01 0.67
experience sadness and unhappiness often)

SELOS 3 - H[= 3eh& [T 31aT gl (1 often get angry and -0.02 0.51
lose my temper)

SELOS 4 - & 370 gASH ATIAT & |72 g & ST sTahel -0.03 0.41
TAT THE FIAT/FAT 21 (| prefer to be alone rather
than with people my age)

SELOS 5 - 3 THIIAT § &1 H § HioATs it gl (I -0.09 0.36
find it difficult to concentrate on my studies/work at
hand)

SELOS 6 - § % F< & Tl qraa/ar=dr gl (I think 0.52 -0.08
before | do things)

SELOS 7 - AY qfRaTe & &7 3T ATl AT ATa=Tei 7 0.17 0.23
AT FLA 21 (others around me bully me)

SELOS 8 - # Haa FETI 1 WIaHTsH T &A1 L@/ Tady 0.74 0.06
2l (I pay attention to the feelings of others)

SELOS 9 - # &1 f2rerst & Fgsrar & ard T qha /a1 0.49 -0.02
2l (I talk easily with teachers)

SELOS 10 - =1 AT & 7&& FeAT f&@T avrat gl (1 like to 0.73 -0.05
help others)

SELOS | | - =1 7vraT & Toh &fiare & |raemd Ay v 81 0.45 0.05

(I think feelings matter in learning)

Note. Loadings forming each factor highlighted in bold (cutoff for factor extraction = 0.40). English translations for the Hindi
items have been provided for the purpose of understanding the items, it should be noted that only the Hindi version of
SELOS has been validated in this study.
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understandable by children up to 15 years of age. Existing research has also suggested that most
children have difficulties responding to Likert-type scale questions when the response formats are
based on numbers (Moore & Mellor, 2003). A better way appears to be using words that indicate
frequency of thoughts (for example, “Never” to “Always”). Additionally, Mellor and Moore
(2013) found that older children tended to give more indefinite mid-scale responses (such as
“Uncertain” or “Neutral”) than their younger counterparts, suggesting that having more points on
the response scales may be counterproductive in gauging the true internal states of children. At the
same time, a dichotomous scale may be too narrow and definitive in capturing their responses.
Since our questionnaire was developed to be administered across the 9—18 age group, it was more
prudent to limit the response to a three-point Likert-type scale to ensure it was inclusive of the
varied developmental stages of each respondent. The response anchors for the three-point Likert-
type scale provided to the participants read “Never”, “Sometimes” and “Always” (in Hindi) and
avoided using indefinite mid-points as well as number-based formats.

Procedure

The questionnaire was approved and delivered virtually to government school students in Ra-
jasthan, India by the State Council for Educational Research and Training (SCERT), via SEE
Learning India’s partnership with Boston Consulting Group (BCG). Rajasthan is among the 10
most populous states in India and has the second highest number of Hindi speakers in the country,
with 89% of its populace reporting they either speak Hindi or one of its dialects (Government of
India, 2018). There is the existence of local regional languages spoken in Rajasthan besides Hindi.
However, all of them belong to the same Indo-European group of languages that are mostly
intelligible to Hindi speakers. During the country-wide lockdown due to the COVID-19 pan-
demic, students lost access to schools overnight and teachers and educators received concerns
about the mental well-being of children. Thus, BCG partnered with SEE Learning India to provide
SEL content and evidence-based practices to all children through the SCERT. Along with this
intervention, a short survey (SELOS) was developed to ascertain insights into the social and
emotional competence of the children.

Since the intervention and the survey were part of a partnership between SEE Learning India,
BCG and the SCERT, all students, ranging from grades 3 through 12, from the roughly 11,000
senior secondary schools in the state (Department of Education, State Government of Rajasthan,
2018) were eligible for the study. Permission to conduct the study and collect the data were
provided by the SCERT (the state government body who helped identify schools, administer the
survey, and conduct the study with protocol). Participation in the study was voluntary and
completely anonymous. No strict measures of completion were put into place since the responses
could not be tracked to individual students due to anonymity. Collection of sensitive information
such as ethnicity and religion was strictly avoided, however, information on the district of the
participants was collected in order to ensure representation, as well as ensure that the pre-
dominantly Hindi-speaking populace was included in the study.

Participating students in the study received formal school education in Hindi. As the study was
conducted during the COVID-19 school closures, students participated remotely from their
homes. Using a cascading model of WhatsApp group message chains, the SCERT first shared the
scale with the schoolteachers, who forwarded it to their students’ parents and guardians through
WhatsApp groups. The students were instructed to take the questionnaire individually, and at their
ease. They were briefed about the purpose of the scale and could get their queries resolved through
their teachers via message or call. The scale was administered virtually through Google Forms and
required 3—4 min to complete. Students were given 7 days to complete the form.
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The 11-item scale was delivered to students during the first round of data collection. In addition
to completing this scale, participants also completed a demographic questionnaire to collect data
on their age, grade, and district. Following this, Exploratory Factor Analysis (EFA) was conducted
on this data. This led to a revised 8-item scale, that was delivered virtually to a new sample of
government school students in Rajasthan. These data were then used to perform a confirmatory
factor analysis (CFA). In this phase, additional information on the gender of participants was
collected using the existing demographic questionnaire.

Data Analysis

All data analyses were performed on R version 4.0.2 (https://www.r-project.org). On the data
collected in the first phase (N = 2844), bivariate associations of scale items were first examined.
Exploratory factor analysis was performed, and factors were extracted using results from
commonly-used criteria: K1 rule (or the eigenvalue greater than one rule; Kaiser, 1960), Cattell’s
scree test (retaining eigenvalues below the point of inflection on the scree plot; Cattell, 1966),
Horn’s parallel analysis (comparing eigenvalues generated from the data matrix to the eigenvalues
generated from a Monte-Carlo simulated matrix of random data of the same size; Horn, 1965), and
Velicer’s Minimum Average Partial (MAP) test (Velicer, 1976; Velicer et al., 2000). The hy-
pothesised factor structure obtained from EFA was fitted on the data collected during the second
phase (NV = 1508) to perform a confirmatory factor analysis. Goodness of fit for the model was
calculated using the following indices: the normed chi-square value (y°s./df) < 5 (Schumacker &
Lomax, 2004), the robust CFI > 0.90 (Bentler, 1990), the robust GFI > 0.95 (Schermelleh-Engel
et al., 2003), the robust RMSEA < 0.05 (Browne & Cudeck, 1992) and the robust SRMR < 0.08
(Hu & Bentler, 1999). Other psychometric properties of the scale such as reliability, discriminant
validity and measurement invariance across genders were examined. Finally, factor scores were
compared for differences across age and gender. All factor analytic procedures used polychoric
correlations.

Results

Bivariate associations of scale items

Mean scores of individual items ranged from 1.55 to 2.87. The polychoric correlation matrix of
item responses revealed a few moderate but significant correlations (see Figure 1). SELOS items 2,
3,4 and 5 showed negative correlations with items 1, 6, 8,9, 10 and 11. SELOS-7 (“Others around
me bully me”) showed weak positive correlations with SELOS items 1, 6, 8,9, 10 and 11, instead
of the expected negative correlations (based on the polarity-based hypothesized factor structure).
A closer look at the item indicated that it had been worded poorly (the current wording gauged
more of others’ social and emotional capabilities rather than the respondent’s). Perhaps a better
wording would have been “I get bullied by others.” and hence, the expected negative correlation
was not seen.

Exploratory factor analysis

Prior to conducting an EFA, it’s prerequisites were tested. A Kaiser-Meyer-Olkin (KMO) value of
0.76 indicated adequacy of sample size for factor analysis (KMO value must be >.60 according to
the rules of Kaiser, 1974). Additionally, Bartlett’s Test of Sphericity (Bartlett, 1954) showed a
significant result G (df = 55) = 152.25, p < .001). This indicated that the correlation matrix was
factorisable.
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SELOS-1: | find it easy to make friends and be with people >< >< X >< >< >< >< X >< ><
SELOS-2: | experience sadness and unhappiness often . X >< >< X 0.49
SELOS-3: | often get angry and lose my temper X X X >< >< o
SELOS-4: | prefer to be alone rather than with people my age X I XX X
o 0.26
SELOS-5: | find it difficult to concentrate on my studies/work at hand X ><
SELOS-6: | think before | do things X . X . X 0.15
SELOS-7: Others around me bully me >< >< >< X
0.04
SELOS-8: | pay attention to the feelings of others . . X
SELOS-9: | talk easily with teachers @ x =000
SELOS-10: | like to help others o ..
SELOS-11: | think feelings matter in learning
=l o3

Figure |. Polychoric correlation matrix for SELOS items (N = 2844) - crossed out correlations are not
significant. Blue circles indicate positive associations and pink circles indicate negative associations. The
intensity of colors and size of circles are indicative of the strength of correlation (auto-correlations have
been excluded).

After prerequisite testing, questionnaire items were examined for univariate and multivariate
normality. Results of the Shapiro-Wilk test (Shapiro & Wilk, 1965) for individual items indicated
that they were not univariate normal (all p-values <.001). In addition, results of the Henze-Zirkler
test (Henze & Zirkler, 1990) (p <.001) indicated that the items were not multivariate normal either.
Consequently, the Principal Axis Factoring (PAF) method was used for factor extraction as it is
free from distributional assumptions (Fabrigar et al., 1999). In order to overcome the problem of
factor indeterminacy (Velicer & Jackson, 1990), a Principal Component Analysis (PCA) was also
conducted during the initial step for comparison. The solutions yielded through both the methods
were similar, and thus the problem of factor indeterminacy was ruled out.

An unrestricted factor analysis of all 11 items in both PAF and PCA revealed three eigenvalues
with magnitudes greater than one. Selection of the number of factors was done through com-
parison of results from the K1 rule, Cattell’s scree plot, Horn’s parallel analysis, and MAP test. The
K1 rule indicated a 3-factor solution. The eigenvalues of these factors were 2.84, 1.52 and 1.07
respectively. Scree plot suggested a 2-factor solution, parallel analysis hinted at a 4-factor solution,
and MAP test indicated a one factor solution. Keeping in mind the over and under extraction
tendencies of these tests, it was hypothesised that the number of factors retained should be 2 or 3.

Gorsuch (1983) reported that in case of a confusion regarding retaining the number of factors,
researchers should be biased towards selecting a greater number of factors. Therefore, a factor
solution was obtained by extracting three factors from the data using a loading cutoff value of .40
(Tabachnick & Fidell, 2001). Direct oblimin rotation method was used to optimise the solution. The
results of this solution showed that there was only one item (item 7) loading onto factor 2. It has been
argued that each factor should have at least three items for it to be reliable (MacCallum et al., 1999).
There were also no theoretical considerations that would place item 7 (“Others around me bully me”)
into a separate factor of its own (the item was either envisioned under the factor of “social com-
petence” or the factor formed by items having negative polarity). Therefore, the 3-factor solution was
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rejected, and a second factor solution was obtained by extracting two factors. This yielded a
meaningful factor structure: SELOS - 6, 8,9, 10 and 11 loaded onto factor 1 while SELOS-2,3,and 4
loaded onto factor 2 (details in Table 1). This was partially the same as the factor structure hy-
pothesised based on polarity of items during item development. Multicollinearity was examined and
ruled out since there were no cross-loading items present. Three items (SELOS - 1and 7) did not load
well onto any of the two factors. Some supplementary analysis was performed on these items using
Item Response Theory (IRT) approaches. IRT can be applied to investigate which items donothave
enough reliable information about the construct being measured and help differentiate item
properties (such as discrimination and difficulty) amongindividuals. Ifthe analyses show thatthere
is such a problem with some items, the researcher can remove/modify those items and increase the
validity of the scale (Oishi, 2007).

To conduct an item response analysis, Item Characteristic Curves (ICC) and Item Information
Curves (IIC) were plotted using a Graded Response Model (GRM) for both polarity-based
hypothesised factors (IRT approaches assume unidimensionality) to better understand how the
participants responded to SELOS - 1, 5 and 7. Figures 2 and 3 represent the ICCs and IICs for
factor 1 and 2, respectively. For both the graphs, theta (6) represents a person’s true latent trait
(factor), that has been standardized to follow a normal distribution with a range from —3 to 3,
where 0 represents the average score (Baker, 2001). For the ICC, P(#) represents the probability of
responding to specific categories (P1 = Never, P2 = Sometimes, and P3 = Always) on an item’s
response scale, while for the IIC, 7(6) represents the information function, or how well each item
contributes to score estimation precision (higher levels of information leading to more accurate
score estimates). In an ICC, discrimination is defined as how well an item can differentiate
between examinees having abilities below the item location and those having abilities above the
item location. This property reflects the steepness of the item characteristic curve in its middle
section. The steeper the curve, the better the item can discriminate. Similarly, in an IIC, the amount
of information an item contributes depends on its slope parameter - the larger the parameter, the
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Figure 2. (a) Item Characteristic Curves (ICC), and (b) Item Information Curves (lIC) for SELOS items
forming hypothesised factor | (SELOS - I, 6,8, 9, 10 and | ). For the ICC, P(6) represents the probability
of responding to specific categories (Pl = Never, P2 = Sometimes, and P3 = Always) on an item’s response
scale, while for the IIC, I(6) represents the information function, or how well each item contributes to score
estimation precision. 8 refers to the respondent’s ability to respond to an item, standardised in the range of
—3 to 3.
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Figure 3. (a) ltem Characteristic Curves (ICC), and (b) Item Information Curves (lIC) for SELOS items
forming hypothesised factor 2 (SELOS - 2, 3, 4, 5, and 7). For the ICC, P(0) represents the probability of
responding to specific categories (Pl = Never, P2 = Sometimes, and P3 = Always) on an item’s response
scale, while for the IIC, I(6) represents the information function, or how well each item contributes to score
estimation precision. @ refers to the respondent’s ability to respond to an item, standardised in the range of
—3to 3.

more information the item provides. As seen in Figure 2(a), item one had the worst level of
discrimination as it had the least steep curve. Item one also had the lowest slope, and was therefore,
the least informative item, as also demonstrated by the results of EFA (see Figure 2(b)). Similar
trends in steepness of curves and values of slopes were observed for items 5 and 7 in Figures 3(a)
and 3(b). Hence, the criteria for elimination of these items were strengthened since they failed to
provide meaningful information about the constructs and had poor discriminating levels. Through
a second look at item 7 (“Others around me bully me”), it was noted that besides the poor wording,
the item may be uncomfortable for participants to respond to, and hence it was decided that the
item be excluded in the subsequent round of data collection for CFA. Item 1 (““I find it easy to make
friends and be with people”) was eliminated due to similar reasons (discomfort in responding).
Item 5 (“I find it difficult to concentrate on my studies/work at hand”) was originally included to
examine the effects of social and emotional skills on academic performance, even though it did not
properly fall into the either category of social or emotional competence. The authors anticipate that
the weird positioning of this item amongst other items related to social and emotional competence
might have led to participants responding to it poorly. Consequently, it was decided that this item
would be removed moving forward.

After deletion of items was confirmed, a second look at the eigenvalues brought attention to the
fact that the eigenvalue for the third factor was very close to 1 (precisely, 1.07), hence it could be
excluded. Consistent with results of the scree plot, a 2-factor solution was finalised. All items
forming factor 1 pointed towards social and emotional tendencies while items forming factor 2
were theoretically the reverse - i.e., they indicated social and emotional challenges. Hence, factor 1
was named as “Social and Emotional Orientations” while factor 2 was called “Social and
Emotional Challenges”. As one would expect, there was a significant negative correlation between
the two (r = —.35, p < .01).
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Confirmatory Factor Analysis

Prior to conducting the CFA, univariate and multivariate normality were examined on the data
collected in the second round (N = 1508). Since the assumption of normality was not met (all p-
values <.001), robust ML estimation was performed. This method uses Satorra-Bentler correction
(Satorra & Bentler, 1994) while fitting a CFA model. Using the lavaan package in R, a two-factor
model for social and emotional orientations and social and emotional challenges was created.
Items were specified to load onto their hypothesised factors, and their variances were fixed at unity
in order to standardise them. In total, 17 parameters were estimated: 8 error variances, 8 paths and
1 correlation.

The CFA model in this study demonstrated satisfactory fit: y°s g/df = 3.26; robust CFI = .966;
robust RMSEA (90% C.I.) = 0.039 (.028-.050); robust SRMR = 0.052; robust GFI = 0.994.
Additionally, a second order CFA model was specified to check the presence of a higher order
latent factor. An unsatisfactory fit for this model confirmed the existence of only first order factors.
All factor loadings were significant at p < .01 and ranged from .36 to .88. They have been
represented graphically along with their 95% confidence estimates in Figure 4. The two factors
were negatively correlated (r = —.27, p < .01).

Other Psychometric properties

Reliability. Reliability analysis was performed by examining the values of Cronbach’s alpha. Alpha
values for the CFA model were below recommended thresholds: aszo = 0.69 and agec = 0.57
(must be >.60 based on the recommendations of Hair et al., 1995). However, the value of
Cronbach’s alpha (a) is dependent on the number of items in a factor, as well as the number of
points on the response scale, according to the formulae given below (Cronbach, 1951)

k
o= k [1 _ Zizlslz‘| (1)
Sx

k—1

where k is the number of items in the factor, 57 is the variance of the individual item i where
i=1,...,k, and s}( is the variance of all items forming the factor. This formula is also often
expressed as
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Figure 4. 2-Factor CFA model for the developed scale (**p < .01) - social and emotional orientations
(SELOS items 6, 8, 9, 10, 1) and social and emotional challenges (SELOS items 2, 3 and 4).
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where & is the number of items in the factor and r is the average inter-item correlation. Therefore, a
smaller number of items in the factor (k) reduces the alpha value. Additionally, a smaller number
of points on the response Likert-scale (three, in our case) reduces the average inter-item correlation
(r), which consequently reduces the alpha value. The calculation of alpha is also based on the
assumptions of tau equivalence and continuous nature of item responses. Due to such short-
comings, researchers have indicated that Cronbach’s alpha has limited usefulness in terms of
reporting reliability, especially for shorter scales (Sijtsma, 2008). A better alternative appears to be
using McDonald’s omega (Hayes & Coutts, 2020). Omega estimates based on polychoric cor-
relations (scale items treated as polytomous/ordinal variables instead of continuous because they
were responded to on a 3-point scale; Gadermann et al., 2012) revealed satisfactory values for the
scale: WSEO — 0.71, WSEC = 0.64.

Discriminant Validity. In the absence of administering other measures in conjunction with the
SELOS, discriminant validity of the scale was assessed through the CFA model itself by: 1)
inspection of cross-loadings (Gefen & Straub, 2005), 2) the Fornell-Larcker criterion (Fornell &
Larcker, 1981), and the more recent 3) Heterotrait-Monotrait ratio of correlations (HTMT;
Henseler et al., 2014). Each item correlated weakly with the factor that it was not theoretically
associated with, therefore, inspection of cross-loadings revealed sufficient discriminant validity.
The AVE (Average Variance Extracted) for each factor (AVEggo = 0.359 and AVEggc = 0.363)
was greater than the squared correlation between the factors (0.072), and hence the Fornell-
Larcker criterion was satisfied. Finally, an HTMT value of 0.32 between the two factors indicated
sufficient discriminant validity (HTMT value must be < 0.85 according to rules of Kline, 2011).

Measurement Invariance. A multifactorial invariance analysis was performed on the scale to
establish its psychometric equivalence across males and females. This was done on the basis of the
4 steps outlined by Widaman and Reise (1997). The first step involves testing for configural
invariance (i.e., whether basic organization of the factors is supported in the groups, which are the
two genders in our case). When configural invariance is established, the next step tests for metric
invariance (i.e., whether each item contributes to the latent factor to a similar degree across
groups). It is tested by restricting factor loadings to be equivalent in the groups. The model with
constrained factor loadings is then compared with the configural invariance model to determine fit.
If the model fit is significantly worse compared to the configural invariance model, metric in-
variance is not supported. The next step is to test for scalar invariance (i.e., whether mean
differences in the latent factor capture all mean differences in the shared variance of the items). It is
tested by restricting the item intercepts to be equivalent in the groups, while retaining the
constraints from the last step. This model is then compared with the model in the last step and fit is
determined. Finally, residual invariance (i.e., whether the sum of specific variance and error
variance is similar across groups) is tested by restricting the item residuals to be equal across the
two groups. This model is again compared to the model in the last step and fit is determined
(Putnick & Bornstein, 2016).

Based on the 4-step process laid out, starting from step 1, models were progressively restricted
and their fit was compared with models in preceding steps using delta values for fit indices. The
kind of fit indices that must be reported for these models is a source of debate, but most scholars
recommend reporting the chi-square statistic (x2) and 2—4 alternative fit indices such as the CFI,
TLI, RMSEA, SRMR, etc. (Putnick & Bornstein, 2016). However, y2 statistics are overly
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sensitive to small, unimportant deviations from a “perfect” model in large samples and hence the
focus in research has now shifted to using only alternative fit indices (French & Finch, 2006; Chen,
2007). Based on recommendations of Cheung and Rensvold (2002) and Chen (2007), CFI,
RMSEA and SRMR were used to establish measurement invariance: ACFI < 0.01, ARMSEA <
0.015, and ASRMR < 0.030 (for metric invariance) or 0.015 (for scalar or residual invariance).
The results of the multifactorial invariance analysis for SELOS (as seen from ACFI, ARMSEA and
ASRMR values in Table 2) indicated that while all 4 invariance conditions were satisfied by
ARMSEA and ASRMR values, residual and scalar invariance were not established from the ACFI
values (values > 0.01). Several studies have shown that Cheung and Rensvold’s (2002) cutoft for
ACFI may not be appropriate in certain measurement design conditions, particularly in educa-
tional measurement (Jin, 2020; Khojasteh & Lo, 2015) or with dichotomous response scales.
These cutoffs also work best for equal sample sizes in general (Chen, 2007). Further detailed
research would need to be conducted to establish complete measurement invariance of the SELOS
keeping in mind these factors.

Gender and Age Differences

After establishing the factor structure, factor scores were examined for differences in gender and
age. Univariate normality of scores was examined using visual inspection of Q-Q plots. Ho-
mogeneity of variance was assessed using Levene’s Test for equality of variances (Levene, 1960).
Wherever the distribution was heteroscedastic, Welch’s statistics were reported. Effect size
measure, Cohen’s d was calculated and interpreted according to rules of Cohen (1988): 0.20 =
small, 0.50 = medium, and 0.80 = large. An unpaired #-test revealed that females (M = 1.74, SD =
0.38) scored significantly higher than males (M = 1.67, SD = 0.43) on the subscale of social and
emotional challenges (#(1167.32) = 3.25, p < .01, d = 0.17). Additionally, even though females
(M =2.77, SD = 0.28) scored higher than males (M = 2.74, SD = 0.30) on social and emotional
orientations, the #-test revealed an insignificant result (p > .05).

The influence of age on factor scores was examined using regression modelling. An insig-
nificant effect of age (p > .05) was observed on social and emotional orientation scores. However,
a significant effect of age (R = 0.083, p <.01) was observed for social and emotional challenges,
although weak in magnitude.

Discussion

Most measures of SEL that exist currently have been developed in English and with Western
populations. Using these measures with different cultural populations poses several challenges
during translation and adaptation. Moreover, the process of translation does not ensure cultural

Table 2. Multifactorial invariance analysis of the scale by gender (Model | = configural invariance, Model 2 =
metric invariance, Model 3 = scalar invariance, and Model 4 = residual invariance).

Model CFl RMSEA SRMR ACFI ARMSEA ASRMR
Model | 0.964 0.041 0.061 - - -
Model 2 0.955 0.042 0.065 0.009 0.001 0.004
Model 3 0.938 0.047 0.066 0.018 0.005 0.001
Model 4 0.904 0.057 0.066 0.034 0.010 0.000

Note. Models test the two-factor model, estimated using robust ML estimation. As y2 statistics are affected by sample size,
invariance decisions were made based on the CFl, RMSEA and SRMR.



Sharma et al. 585

transferability of measures that have been designed keeping in mind Western audiences. There is a
paucity of culturally sensitive measures of SEL in languages other than English. The primary aim
of this study was to create a brief, psychometrically validated scale in Hindi for measuring social
and emotional learning skills of students in India. A total of 11 items measuring social and
emotional competence were created based on review of items from the GSHS and delivered to
government school students in the Indian state of Rajasthan. Findings indicated the presence of a
two-factor model comprising social and emotional orientations and social and emotional chal-
lenges. This factor structure was confirmed by satisfactory fit obtained in the CFA. Additionally,
the developed scale demonstrated good reliability, discriminant validity and partial measurement
invariance across the two genders. The final 8-item scale is presented in Appendix A.

Although it seems important to investigate the level of satisfaction of SEL surveys, namely do
students respond carelessly to questions, the current scale made every attempt to use simple
language and avoid embarrassing questions, to enable students across a wide range of reading
levels and grades to respond to it. Additionally, all possible efforts were made to eliminate the bias
of social desirability by collecting data anonymously, thereby ensuring that the responders marked
responses honestly.

We also found that females reported higher socio-emotional challenges as compared to males.
It is unclear whether both females and males report emotional states that are expected of them
rather than what they experience. It is possible that this finding reflects the prevalent gender norms
that are emphasized in society where females are expected to display more docile character traits
while males are expected to display more aggressive masculine behaviors (Koenig, 2018).

Limitations

There were several limitations to this study. While our sample was large, it was not representative
of the Indian student population as a whole. Testing similar questionnaires in other Indian
languages is likely to present a more holistic picture of the SEL states of students in the country.
Convergent validity of the scale could not be examined since there are no similar measures of SEL
available in Hindi to the best of our knowledge. There are a few other related psychometrically
validated scales that could have been delivered to assess convergent/predictive validity such as the
Hindi versions of the Depression, Anxiety, and Stress Scale - 21 (DASS-21; Singh et al., 2015),
Strengths and Difficulties Questionnaire (SDQ); Singh et al., 2015), and the Self Efficacy Scale
(SES; Shrivastava et al., 2018). However, these were avoided to maintain brevity of the as-
sessment, as well as avoid embarrassing/stigmatizing questions because they are translated
versions of the English measures and have not been developed locally. Having said that, it is
recognized that establishing convergent and predictive validity of the scale is important for further
research through use of more appropriate scales or collection of external variables through in-
terviews and qualitative surveys (this would have been possible if the study was not conducted
remotely). Another important psychometric property of the scale, test-retest reliability, could not
be examined even though the participants retook the scale after a few months, because the
development and validation of the SELOS was a part of a larger study meant to evaluate the
efficacy of an SEL intervention in Hindi. Since the two points of time at which the participants
took the scale were not independent, rather consisted of new learning (an intervention) between
them (the scale was used as a pre-post measure), it would not be fair to compare their scores for
test-retest reliability. A spin-off research could also be undertaken from this study by asking
participants to respond to the items of SELOS on both 3-point and 5-point response scales and
examining how psychometric properties differ under the two cases.

The authors recognize that the purpose of this study was to create a brief scale that can be used
quickly with a large audience, however, we do also understand the need to develop larger, more
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nuanced versions of such scales to gain complete understanding of SEL states in students in India.
We hope that the SELOS can serve as a starting point for psychometrically-validated SEL
measurement in India. Extending this research to develop translated versions of the questionnaire
in major Indian languages such as Marathi, Oriya, Bengali, Telugu, etc. (since a considerable
population of India does not speak Hindi) will make it possible to conduct a nationwide as-
sessment of SEL skills in India. Since the SELOS is simple, easy to administer and can be
delivered online, we hope it will be widely used by both governments and schools globally.

Appendix A

Validated Scale (SELOS)

Foft TSt eft et g

(Question) (Never) (Sometimes) (Always)

I & Y II9 T AT T@arEar gl (I experience O | ]

sadness and unhappiness often)

2. & AT IEET a7 21 (1 often get angry and lose my O O O
temper)

3. § 3O ZHSH ATIAAT & 1T T AT TSATT 3] @A THE [ | O
FIAT/FLAT gl (I prefer to be alone rather than with people
my age)

4. & g A T Ig qraan/ArEdt gl (1 think before | do O O O
things)

5. § g9 T AT ATEATr FT &40 T@qr@dr gl (| pay O | O
attention to the feelings of others)

6. & s+ foveRueht & FgsTar ¥ AT T qhAT/AHAT gl (| talk O ] ]
easily with teachers)

7. T TEL AT AEE FAT 93T AT gl (1 like to help O ] ]
others)

8. q= & g T #frae & ArawTd /e Tt €1 (1 think O O ]

feelings matter in learning)

Note. Items |, 2 and 3 form the subscale of social and emotional challenges, and items 4, 5, 6, 7, and 8 form the subscale of
social and emotional orientations
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