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Abstract: The sense of belonging refers to the experience of participation
in a system or environment in such a way that each member feels an
integral part of that system. This attribute is of interest in different
educational environments of different levels, however, there are no
measures that allow its correct measurement. The purpose of the study
was to adapt and analyze the internal structure of the Sense of Belonging
Scale in Peruvian university students (SBUS). For this, we worked with a
convenience sample made up of 827 university students, divided into two
groups, one of 220 students (68.6 % women) with an average age equal
to 21.68 years (SD = 4.87), with which the exploratory factorial analysis
was carried out. The second group consisted of a total of 607 participants
(69.7 % women) with an average age of 21.28 (SD = 4.21) years, with
which confirmatory factor analyzes were performed. The results show
the linguistic adaptation, appreciating an adequate inter-observer
agreement (RVC > .70). The exploratory factor analysis suggests a two-
factor structure (y2 = 646.750; df = 36.00; p <.001) that explains 41.2 %
of the variance; this structure was corroborated by a confirmatory factor
analysis, which reached adequate fit indices (CFI = .998; TLI = .996;
RMSEA = .048). The reliability of the scale was determined by internal
consistency, finding omega coefficients ranging between .665 and .929. In
summary, the SBUS is an instrument with adequate evidence of validity
and reliability to measure the sense of belonging.

Keywords: sense of belonging; university students; confirmatory factor
analysis; validity; education

Resumen: El sentido de pertenencia hace referencia a la experiencia de
participacidn en un sistema o entorno de tal manera que cada miembro se sienta
parte de ese sistema. Este atributo es de interés en el ambito educativo de
distintos niveles, sin embargo, no se cuenta con un instrumento que permita su
medicion en el medio. El propésito del estudio fue adaptar y analizar la estructura
interna de la Escala de Sentido de Pertenencia en universitarios peruanos (ESPU).
Se trabaj6 con una muestra por conveniencia compuesta por 827 universitarios,
dividida en dos grupos uno de 220 estudiantes (68.6 % mujeres) con una edad
promedio de 21.68 afios (DE = 4.87), con la cual se realiz6 el andlisis factorial
exploratorio. El segundo grupo estuvo conformado por un total de 607
participantes (69.7 % mujeres) con una edad promedio de 21.28 (DE = 4.21) afios,
con el cual se realizaron los andlisis factoriales confirmatorios. Los resultados dan
cuenta de la adaptacion lingiiistica, aprecidndose un acuerdo inter-observadores
adecuado (RVC >.70). El andlisis factorial exploratorio sugiere una estructura de
dos factores (x? = 646.750; gl = 36.00; p < .001) que explica el 41.2 % de la
varianza; esta estructura fue corroborada mediante un analisis factorial
confirmatorio que alcanzé indices de ajuste adecuados (CFI = .998; TLI = .996;
RMSEA = .048). La fiabilidad de la escala se determind por consistencia interna
encontrandose coeficientes omegas que van entre .665 y .929. En suma, la ESPU
es un instrumento con adecuadas evidencias de validez y fiabilidad para medir el
sentido de pertenencia.

Palabras clave: sentido de pertenencia; estudiantes universitarios; analisis
factorial confirmatorio; validez; educaciéon
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Resumo: O sentimento de pertencimento refere-se a experiéncia de participacdo em um sistema ou ambiente de
forma que cada membro se sinta parte integrante desse sistema. Este atributo é de interesse no ambito educativo
em distintos niveis, entretanto, ndo existem instrumentos que permitam sua mensuracio nesse meio. O objetivo
do estudo foi adaptar e analisar a estrutura interna da Escala de Sentido de Pertencimento em estudantes
universitarios peruanos (ESPU). Trabalhou-se com uma amostra de conveniéncia composta por 827
universitarios, divididos em dois grupos, um de 220 estudantes (68,6 % mulheres) com média de idade de 21,68
anos (DP = 4,87), com o qual foi realizado uma andlise fatorial exploratdria. O segundo grupo foi composto por um
total de 607 participantes (69,7 % mulheres), com média de idade de 21,28 anos (DP = 4,21), com o qual foram
realizadas andlises fatoriais confirmatorias. Os resultados mostram a adaptac¢do linguistica, apreciando-se uma
adequada concordancia interobservadores (RVC > 0,70). A anélise fatorial exploratéria sugere uma estrutura de
dois fatores (x? = 646,750; gl = 36,00; p < 0,001) que explica 41,2 % da variancia; esta estrutura foi corroborada
pela analise fatorial confirmatdria, que alcangou indices de ajuste adequados (CFI = 0,998; TLI = 0,996; RMSEA =
0,048). A confiabilidade da escala foi determinada pela consisténcia interna, sendo encontrados coeficientes
Omega entre 0,665 e 0,929. Em suma, a ESPU é um instrumento com evidéncias adequadas de validade e
confiabilidade para medir o sentimento de pertencimento.

Palavras-chave: sentimento de pertencimento; estudantes universitarios; andlise fatorial confirmatoéria;
validade; educacdo

The sense of belonging (SB) refers to the experience of participation in a system or environment in such
a way that each member feels valued, included, and accepted, i.e., an integral part of that system (Pedler
et al, 2022). It is an attribute that favors stability, interest, and future projection (Mellor et al., 2008).
The SB is an attribute that can be developed in different areas of people’s lives, such as family, school,
university, and workplace, among others (Hagerty et al., 1996). Likewise, SB predicts how meaningful
people perceive their own lives (Lambert et al., 2013) and their involvement in the activities or groups
in which they thrive (Haim-Litevsky et al., 2023). Recently, Slaton et al. (2023) found that the sense of
belonging significantly drives the student-teacher relationship.

In the educational field, the Sense of Belonging at University (SBU) is defined as the affective,
cognitive, and social perception concerning the university in which a person studies (Davila de Le6n &
Jiménez, 2014). The SBU combines the development of feelings or sensations of connection experienced
by the student when feeling accepted, respected, valued, and important to the group and the university
(Strayhorn, 2018).

Ahn and Davis (2020) developed a structured classification; their analysis of students’ sense of
belonging at university is multidimensional, defining four domains independent from each other:
academic engagement, social, environment (geographical location, natural space, living spaces, and
cultural aspects), and personal space (the area of self-identification, self-esteem, and life satisfaction).
Belonging at university varies according to institutional and student characteristics, as shown by the
studies of Gopalan and Brady (2020), who highlight that racial and ethnic minority and first-year
(freshmen) students report a lower sense of belonging than their fourth-year peers. Also, the study
conducted by Vaccaro and Newman (2017) analyzes the creation of a sense of belonging in first-year
LGBTQ students. Furthermore, Walton and Cohen (2007) found that social belonging at university
increases the academic performance of underrepresented ethnic groups.

Different research on the contributions of SBU suggests that students who have a greater sense
of belonging tend to develop higher motivation and persistence (Strayhorn, 2012; Yeager et al., 2016),
more academic self-confidence (Hausmann et al., 2007), higher levels of academic engagement (Davila
& Jimenez, 2014; Gillen-O’Neel, 2021; Ostrove & Long, 2007), higher achievement (Aramendiz &
Delgadillo, 2021; De Besa-Gutiérrez et al., 2019; Pedler et al., 2022; Strayhorn, 2018; Walton & Cohen,
2007) and allows identifying students involved in the activities proposed by the institution, being them
who have a better relative assessment of the institution (Roque & Quizhpi, 2022).

Consequently, Patel et al. (2023) point out that the sense of belonging is essential for human
motivation and can even influence how people develop professionally. According to Davila de Le6n and
Jiménez (2014), SBU constitutes a predictor of general well-being. Thus, for example, in the case of
graduates, the SBU stays with them. Moreover, it has been found that they maintain philanthropic
attitudes towards their alma mater, also associated with commitment and participation in volunteer
work (Drezner & Pizmony-Levy, 2021).
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Likewise, Xu et al. (2023) report that university students with a high sense of belonging show a
greater influence of professional identity and intrinsic motivation in improving their self-regulated
learning capacity. However, Gravett and Ajjawi (2022) qualify these SBU approaches as traditional by
considering it a universally positive, uniform experience and a fixed state of being. For this purpose, they
contextualize the aftermath of the COVID-19 pandemic, in which the crisis highlighted the fluidity,
limitations, and change of institutions, leading to a more nuanced conception of where and when
students belong. Graham and Moir (2022) made another thoughtful contribution, when they expressed
the need for authentic relevance; this stems from their concern about the prevalence of belonging
pedagogy as an experience focused more on “fitting into the system” than focusing on a university under
construction that emerges and exists through the interrelationships of those involved, i.e., how faculty
and students constitute ecosystems and communities.

The above-mentioned issues highlight the relevance of the study of the sense of belonging at
university since it evidently constitutes a predictor not only of academic performance but also of
adjustment to university environment and, therefore, a protective factor against academic dropout
(Ostrove & Long, 2007). However, the study of this construct has not been explored widely in Peru. This
is due to the absence of a valid and reliable instrument to measure it. The literature review shows the
scarcity of instruments that measure SBU, since most of them are applied to schoolchildren (Kuang et
al, 2019; Slaten et al,, 2018) and to other contexts specific to professional development (Patel et al,,
2023; Rojas-Andrade et al.,, 2019).

Regarding the measures, the following was found: Hagerty et al. (1996) designed and validated
the Sense of Belonging Instrument (SOBI) in three samples, one of university students, another of
patients under treatment for major depression, and another of Catholic nuns. Initially, content-based
validity was verified, which reached a Content Validity Index (CVI) equal to .83. To determine the
structural validity of the measure an exploratory factor analysis (EFA) was used with the principal
component analysis. Despite its usefulness, this is not a measure that allows the identification of
belonging to an institution; rather, it explores the psychological state of the general sense of belonging
and the desire or ability to develop this attribute.

In Latin America, this work found a scale to measure the sense of community in virtual social
network groups (Novo et al,, 2016) developed in Spain, whose structural validity was reported using a
principal components EFA; a procedure currently discouraged (Lloret-Segura et al., 2014). In Chile,
Rojas-Andrade et al. (2019) adapted the Sense of Community Scale (SCI-II) originally developed by
Chavis et al. (2008) in a sample of high school students; the findings allowed corroborating the structure
of three dimensions of the construct (connectedness, valued belonging, and membership-reciprocity);
however, the sense of community is not equivalent to the sense of belonging.

Recently, other instruments have been proposed to measure the sense of belonging. Thus, Slaten
et al. (2018) created the University Belonging Questionnaire on a sample of American undergraduates.
The measure is comprised of 24 items distributed into three factors: university affiliation, university
support and acceptance, and relationships with faculty and staff. However, the fit indices of the three-
factor model were barely acceptable (CFI = .92; TLI = .93; RMSEA = .05), despite applying a strong
maximum likelihood estimator.

Likewise, Checa and Oberts (2021) adapted Malone’s (2012) General Belongingness Scale (GBS)
to a sample of Spanish adults between 17 and 73 years old, although the results demonstrate the
structural solvency (ECV =0.825; CR =0.914) and the consistency of its scores (a =.917), this instrument
does not measure the sense of university belonging and it instead focuses on analyzing the degree to
which people have satisfied their need for belonging and have achieved a general sense of belonging.
Furthermore, Pastor et al. (2022) adapted Leary et al.’s (2013) Need to Belong Scale (NBS) to Spanish
on a sample of 540 adults. The results showed that the NBS achieved acceptable fit indices but the
models tested showed problems in the factor loadings due to the presence of inversely worded items;
such structure improved when excluding these items (CFI =.98; NNFI = .97; AIC = 59.27). It should be
emphasized that this instrument does not measure the sense of university belonging; what it really
measures is the need to belong as a form of motivation that drives the building of interpersonal
relationships.
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There are other instruments such as the Scale of Organizational Identification with Educational
Centers and the Scale of Organizational Identification with Study Centers; the first was validated by
Maluenda-Albornoz et al. (2022a) and the second, by Yafiez et al. (2006). Although both instruments
measure identification, the first adopts a conceptualization of belonging as that of a person who is part
of an organization; whereas, the second instrument measures the student’s identification with his or her
degree program, not with the institution.

Thus, the instruments mentioned measure some specific aspect of identification with the
professional activity, or with the organization from the perspective of a member of the institution’s staff.
However, there is a need to learn about the sense of belonging as a psychological experience in terms of
valued participation and person-environment adjustment of university students, and how it can
promote well-being and even reduce the levels of academic desertion (Maluenda-Albornoz et al., 2023).

Additionally, Akar-Vural et al. (2013) designed the Sense of Belonging Scale, initially aimed at
Turkish adolescents, which measures the sense of belonging to school. Its underlying theoretical model
comprises two dimensions: the first called Contentment in School, which refers to the pride and
happiness of being part of the institution, and the second Obedience of School Rules, which addresses
compliance with the rules established by the institution. The results of the confirmatory factor analysis
(CFA) corroborated this bifactorial structure, finding satisfactory fit indices (CFI = .98; NNFI = .97;
RMSEA =.059).

The search for instruments to measure SBU led the research team to choose the Sense of
Belonging Scale (Akar-Vural et al, 2013) as a measure that has theoretical support since the
conceptualization of the construct takes into account its multidimensional nature and the psychological
experience as such, given that it considers identification, security, and perceived emotional support
(Davila de Le6on & Jiménez, 2014), all of which require time to develop; even age may lead to its
consolidation (Hagerty et al., 1996).

The main purpose of the present study was to adapt and analyze the evidence of validity and
reliability of the Sense of Belonging Scale in a sample of Peruvian undergraduates. Specifically, the scale
was adapted to Spanish using the interobserver agreement procedure (back translation). Then, internal
structure validity was explored. In addition, factorial invariance according to age was verified and,
finally, the internal consistency of the scores was reported.

Method

Participants

This is an instrumental design study (Ato et al., 2013), in which 827 students from a private
university in Peru participated, all chosen by convenience, due to their accessibility. For the purpose of
the study, this sample was divided into two groups; exploratory analyses of the internal structure were
performed on the first group. This sample comprised 220 students, 68.6 % women with an average age
equal to 21.68 years (SD = 4.87). The second group included a total of 607 male (30.3 %) and female
(69.7 %) participants with an average age of 21.28 years (SD = 4.21). A total of 49.1 % were 20 years
old or younger and 50.9 % were 20 years old or older, from the study programs of psychology (30.70 %),
administration (26.5 %), education (25.5 %), engineering (10.5 %), and communications (6.8 %) from
a campus located in Metropolitan Lima. All correspond to socioeconomic level C (middle class) and have
sociocultural characteristics in common.

Instruments

Sense of Belonging Scale (SBS; Akar-Vural et al., 2013). It is a self-reporting instrument with 10
items that measure the sense of belonging to the school in two dimensions: Contentment in School
(items 1, 2, 3, 4 and 5), which refers to identification with the school, and Obedience of School Rules
(items 6,7, 8, 8,9 and 10), which addresses disobedience of the institution’s rules. The SBS items present
a Likert-type response scaling of five response options ranging from 1: strongly disagree to 5: strongly
agree. The psychometric properties of the measure were analyzed using an EFA with the principal
component method and varimax rotation; the assumptions of sample adequacy (KMO = 0.86) and item
intercorrelation (y? = 1,526.71; df = 45; p < .001) were verified. The two-factor structure explained
60.72 % of the variance and the factor loadings range from 0.68 to 0.86. Subsequently, through a CFA
with the maximum likelihood method, the bifactor structure was corroborated. Factor 1: Contentment
in School and Factor 2: Obedience of School Rules, which obtained adequate fit indices (2 = .80.93;
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p <.001; CFI = .98; NNFI = .97; RMSEA = .059). Validity was also verified about other variables,
identifying significant positive correlations with the scores of the Scale of Perceived Social Support and
negative and significant correlations with the scores of the UCLA Loneliness Scale; as for reliability,
alpha coefficients above .70 were reported, which corresponds to adequate values.

For this research, the items were adapted from English to Spanish; in addition, the discursive
reality of the items was adapted to a university context; for this, the guidelines of the International Test
Commission (ITC, 2017) were followed; the work had the advice of two translators with experience in
these procedures who were entrusted with the process of translating the items (back translation).

Table 1

Linguistic Adaptation of SBS

Original version

Adapted version

Contentment in School

Identificacion con la Universidad

1 I am glad to be at this school Me alegra estudiar en esta universidad.
2 [ feel lucky to be a student of this school Me siento afortunado(a) de estudiar en esta
universidad.
3 I am proud of my school Estoy orgulloso(a) de mi universidad.
4 [ am unhappy at this school Me siento infeliz en esta universidad.
5 If I had the chance, I would choose to go to Estoy orgulloso(a) de mi universidad.
another school
Obedience of School Rules Respeto a las normas
6 [ like disobeying the rules at the school Me gusta desobedecer las reglas de esta
universidad.
7 During the ceremonies at the school, I chat with Durante las ceremonias de la universidad, chateo
my friends (mensajes de texto) con mis amigos.
8 I do not feel bad about disobeying the school No me siento mal por desobedecer las reglas de la
rules as long as [ do not get caught universidad siempre que no me descubran.
9 I obey the school rules because [ am afraid of the Obedezco las reglas de la universidad porque le
school administrators temo a las autoridades.
10 Although [ am aware that we should not write on A pesar de ser consciente que no debo malograr los
the desk and walls, I do it sometimes. ambientes de la universidad, igual lo hago.
Procedures

The data collection was carried out in the last semester of 2021 and the first months of 2022 on
a sample of undergraduates. It was done remotely through a Google Form that was sent by different
means: via personal and institutional e-mail. This form includes the informed consent where the
objective of the study and the voluntary nature of the participation are explained, and the anonymity of
the participants is guaranteed. To mitigate the risks of the remote application of the test, the
recommendations of Elosua (2021) were followed: the information collected was secured, a backup
copy of the data was generated, and instructions were provided so that participants filled out the forms
in private. The research team ensured that the evaluation conditions facilitated the participants’
responses and the confidentiality and anonymity of the participants were guaranteed throughout the
research process (American Educational Research Association et al., 2018).

Data Analysis

The statistical analysis was performed with the IBM SPSS pack 25, which was used to perform
the descriptive analysis of the items and the EFA; and with RStudio version 1.1.456, specifically with the
lavaan library (Rosseel, 2012) to perform the CFA. The statistical analysis was performed in phases. The
absence of outliers and missing data was verified; the assumption of normality was checked using
skewness (g1) and kurtosis (g2) coefficients: values * 1.5 were taken as a range to estimate a normal
distribution (Medrano & Mufioz-Navarro, 2017; Pérez & Medrano, 2010).
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The Content Validity Ratio (CVR) proposed by Lawshe (1975) and later modified by Tristan
(2008) was used to verify the interobserver agreement index. Its choice responded to the need for
verification in a range of dichotomous variables (agreement/disagreement) by the observers regarding
the equivalence of the translations made: values above 0.50 suggest acceptable agreement.

An EFA was performed to verify the sample adequacy and intercorrelation of the items, using
the Weighted Least Squares (WLS) method with promax rotation. Then, a CFA was performed with the
Weighted Least Square Mean and Variance Adjusted (WLSMV) method, due to the categorical nature of
the data (Verdam et al., 2016), factor loadings of 0.40 were considered adequate (Williams et al., 2010).
An adjustment to the 2 statistics was applied to attenuate the effect of non-normality (Satorra & Bentler,
1994; SB x2).

The fit indices reviewed were the chi-square ratio between degrees of freedom (y2/df) with
expected values below 3, Root Mean Square Error of Approximation (RMSEA) and Standardized Root
Mean Square Residual (SRMR) in both cases values below 0.08 suggested by Bentler and Bonnet (1980)
were expected. The Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) were included with
acceptable values above 0.95 (Hu & Bentler, 1999). From the factor loadings of both models, the Average
Variance Extracted (AVE) was calculated, with satisfactory values of around 0.50; as a result, the
evidence of convergent internal validity was verified (Fornell & Larcker, 1981). Additionally, the
Composite Reliability (Composite Reliability Coefficient [RC]) was reported, with values above .70 being
acceptable. Also, the configurational, metric, strong, and strict invariance was verified for which changes
ACFI =<.01, and ARMSEA <.015 were considered to establish invariance (Byrne, 2008; Putnick &
Bornstein, 2016).

Finally, the internal consistency method was used to verify the reliability of the SBUS, and the
omega coefficient was calculated based on the ordinal nature of the variables (Katz, 2006; Ventura-Ledn,
2017).

Results

Translation and Linguistic Adaptation

To verify the relevance of the translation (English-Spanish), three translators with experience
in this type of procedure were asked whether they agreed (1) or disagreed (0) with the quality of the
translation. The agreement with the responses was verified using the CVR coefficient, with values
ranging from 0.667 to 1.000 (see Table 2).

This procedure was replicated to evaluate the translation from Spanish to English (back
translation) and the agreement indices showed similar behavior (CVR > 0.66). Additionally, three
higher-education and educational psychology experts were asked to observe the adequacy of the
language used for each adapted item. Additionally, it was decided to change the word “school” (escuela)
to “university” (universidad), and 100 % agreement was reached on all items.

Table 2 shows the agreement indices for the translation from English to Spanish, the
back translation and the linguistic adaptation of the SBUS. Furthermore, a sample of 20 students was
surveyed on the comprehension of the questions and the correspondence with the answer alternatives;
overall, the answers were favorable.
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Table 2
Indices of Agreement for Linguistic Adaptation

Original version

Adapted version

CVRtranslation

CVRback translation

CVRlinguistics

Contentment in School

[ am glad to be at this

Identificacién con la
universidad

Me alegra estar en esta

1 school universidad. 667 667 1.000
Me siento afortunado(a)
o [lfeelluckytobeastudent .o giar en esta 1.000 1.000 1.000
of this school . :
universidad.
3 lam proud of my school Est.oy orgulloso(a) de mi .667 667 1.000
universidad.
4 [ am unhappy at this Est.oy 01.‘gulloso(a) de mi 1.000 1.000 1.000
school universidad.
If I had the chance,  would Me cambiaria de
5  choose to go another . . . . 1.000 1.000 1.000
school universidad si pudiera.
Obedience of School Rules Respeto a las normas
. ) . Me gusta desobedecer las
¢ |likedisobeyingtherules . o 4 ecta 1.000 1.000 1.000
at the school , :
universidad.
During the ceremonies at Durante las ceremonias
7 the school, I chat with my de la universidad, chateo 667 667 1.000
friends (mensajes de texto).
I do not feel wrong about No me siento mal por
8 disobeying the school rules desol.)edec.er las.reglas de 667 667 1.000
as long as I do not get la universidad siempre
caught que no me descubran.
I obey the school rules Obedezco las reglas de la
9  because I am afraid of the universidad porque le .667 .667 1.000
school administrators temo a las autoridades.
Although I am aware that A pesar de ser consciente
we should not write on the "¢ ™0 debo malograr los
10 ambientes de la 1.000 1.000 1.000

desk and walls, I do it
sometimes.

universidad, igual lo
hago.

Note. Index according to Lawshe (1975) and modified by Tristan (2008), appropriate values from 0.51 onwards.

Descriptive and Distributional Statistics

Table 3 shows the descriptive statistics of the SBS for both samples. For sample 1, the average
ranges between 3.07 and 4.36 with a variability that fluctuates between 0.78 and 1.37. Regarding sample
2, the mean scores range between 3.081 and 4.316; the skewness coefficients suggest a negative
skewness in most of the items; whereas the kurtosis coefficients denote that the largest proportion
present a platykurtic distribution, except for items 4, 2, 7, and 9, which presents a leptokurtic
distribution. Also, the frequencies of the response alternatives are reported, which is considered a
statistic that allows the interpretation of a set of variables of ordinal nature. These values show a more
accentuated distribution towards alternatives 4 and 5. The corrected item-test correlations were
calculated for the sample of 607 participants, and these show that most of the items are above .20, except
for item 9.
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Table 3
Descriptive Statistics of the Sense of Belonging Scale

Sample (n = 827) Sample 1 (n = 220) Sample 2 (n = 607)
1 2 3 4 5 Min Max gl g2 M SD Min Max M SD df g2 Fi-t

SB1 6 17 91 323 390 2 5 -113 08 436 078 1 5 432 081 -134 218 52
SB2 10 14 106 306 391 2 5 -082 -022 43 079 1 5 429 084 -136 23 .52
SB3 11 29 154 310 323 1 5 -08 025 404 09 1 5 411 093 -099 081 .49
SB4 105 95 99 280 248 1 5 -084 -055 365 137 1 5 36 138 -073 -076 .25
SB5 28 85 194 295 225 1 5 -058 -043 373 109 1 5 376 108 -064 -028 .53
SB6 18 45 60 305 399 1 5 -128 1.02 423 098 1 5 423 098 -146 181 .43
SB7 27 192 296 215 97 1 5 004 -074 323 103 1 5 321 101 0.06 -0.6 .28
SB§ 10 34 114 350 319 1 5 -099 065 419 08 1 5 415 09 -115 131 51
SB9 71 179 281 212 84 1 5 -005 -083 307 116 1 5 308 111 -0.09 -068 -01
SB10 10 53 72 248 444 1 5 -159 203 437 094 1 5 429 096 -137 125 24

Evidence of Validity Based on Internal Structure

The EFA was conducted on a sample of 220 participants, the sample adequacy index was .789
which is acceptable; likewise, the intercorrelation of the items was adequate (2 = 646.750; df = 36.00;
p <.001). The factor loadings found in the first factor (27.9 %) range from 0.659 to 0.870, it was found
that item 4 does not saturate adequately; as for the second factor (13.3 %), the loadings fluctuate
between .256 and .622. This exploratory model explained 41.2 % of the variance (see Table 4).

Table 4
Exploratory Factor Analysis for the SBS
F1 F2 A2
1 Iam glad to be at this school. 839 .703
2 Ifeel lucky to be a student of this school. .870 .706
3 Iam proud of my school. 797 .635
4 I feel unhappy at this school. 271 .073
5 IfI had the chance,  would choose to go another school. .659 434
6 Ilike disobeying the rules at the school. .308 370 140
7 Dl.mng the ceremonies at the school, I chat with my 486 236
friends.
8 I do not feel wrong about disobeying the school rules as 216 622 386
long as [ do not get caught.
9 I obely Fhe school rules because I am afraid of the school 2212 256 065
administrators.
10 Although [ am aware th.at we should not write on the desk 616 379
and walls, I do it sometimes.
Eigenvalue 2.786 1.332
% variance 2790% 13.30%

Note. Weighted Least Squares (WLS) extraction method with promax rotation.

Confirmatory Factor Analysis

Based on the information obtained in the EFA, four confirmatory models were analyzed (see
Table 5). In two-dimensional Model 1, factor loadings above 0.40 were found, except for items 4 and 9,
with partially adequate fit indices (SB x2/34 = 8.27; CFI > .95). In Model 2, items 4 and 9 are excluded,
thereby increasing factor loadings, but fit indices do not improve substantially (SB x2/19 = 7.57; CFI >
.95); additionally, the squared factor loading (4%) has been included to expose a more accurate measure
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of the item’s association with its respective factor, it can be verified since items 4, 5, 9, and 10 present
values below .40, indicating that the specific variance of these items is too high.

Table 5
Confirmatory Models of the SBUS
Model 1 Model 2 Model 3 Model 4
F1 F2 A2 F1 F2 A2 F1 F2 A2 F1 F2 A2
SB1 .892 796 .890 792 .892 .796 .895 .801
SB2 912 .832 914 .835 918 .843 923 .852
SB3 .886 .785 .893 797 .896 .803 .888 .789
SB4 310 .096 - - - - - -
SB5 .664 441 .654 428 .628 .394 - -
SB6 747 .558 .749 561 748 .560 774 .599
SB7 438 192 430 .185 435 .189 .398 .158
SB8 744 .554 743 .552 .738 .545 .697 486
SB9 .099 .010 - - - - - -
SB10 428 .183 407 .166 412 170 - -
AVE 0.590 0.299 0.713 0.366 0.709 0.366 0.814 0.414
RC 0.867 0.633 0.907 0.681 0.905 0.682 0.929 0.665

Notes. Model 1: original two-dimensional model; Model 2: two-dimensional model without items 4 and 9;
Model 3: two-dimensional model without items 4, 9 and with a correlated error between items 5 and F2;
Model 4: two-dimensional model without items 4, 5, 9 and 10.

After reviewing the modification indices, we propose Model 3—two-dimensional model without
items 4, 9 and with a correlated error between item 5 and the second factor—where the factor loadings
improve and the fit indices are partially satisfactory (SB x2/18 = 4.04; CFI >.99). However, the
correlation of item 5 with the second factor is theoretically inadequate. Thus, in Model 4 (two-
dimensional model without items 4, 5, 9, and 10), the fit indices result is satisfactory (SB x2/8 = 2.37;
CFI >.99).

Likewise, the Average Variance Extracted (AVE) was calculated to evaluate the convergent
reliability of the factors identified, identifying that the AVE values of factor 2, which correspond to
compliance with school rules, have values below what is expected (<.50); however, model 4 has the
highest value of this coefficient. The same applies to the values of the Composite Reliability (CR)
coefficient. In Model 1, for the first factor, it was equal to .867; for the second factor, a coefficient equal
to.633 was found, which shows that the measure presents an adequate consistency in its scores. For the
remaining models, this behavior was maintained, yielding higher measures for the first factor. Thus, in
Model 4, the first factor reached a CR = 0.929 and for the second factor, it was 0.665.

Table 6 shows the fit indexes for the models analyzed. It can be observed that the comparative
indexes suggest that Model 4 presents the most parsimonious and coherent structure, in comparison
with Model 3, since it suggests the displacement of an item that theoretically was conceived for a
different factor.

Table 6
Fit Indices of the Measurement Model
SB X2 p IFC TLI  RMSEA [CI 90%] SRMR  WRMR
Model 1 281.429(34) <.001 956 953  .110[.098-.122] .087 1.702
Model 2 144.00919) <.001 981 972 .104[.089-.120] 072 1.337
Model 3 72.855(18) <.001 992 987  .071[.054-.088] 051 0.911
Model 4 19.005) <.001 .998 996  .048[.020-.076] .029 0.531

Note. SB y%: Satorra-Bentler chi-square.
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Factorial invariance by age and sex

In Table 7, once Model 4 was identified as the best internal structure, the factorial invariance by
age and sex was analyzed. In this regard, the results allow us to conclude that the SBUS presents
configurational, metric, scalar, and strict invariance. When the configurational invariance is
corroborated, this indicates that the same items or factors are present in all samples, although the
specific values of the parameters may vary. Regarding metric invariance, the results show that the
strength of the relationships between the items or factors and the construct is constant in both samples.
Regarding scalar invariance, it refers to the equality of the variance of the measurement errors of the
items or factors across all groups or conditions. As for strict invariance, the results indicate that the
items or factors measure the same construct for all groups and that the loadings of the items or factors
are equal in all groups. In sum, the invariance at these four levels suggests that the measurement
instrument is valid and reliable for use in different groups or conditions since it consistently measures
the same construct similarly for all of them.

Table 7
Factorial Invariance of the SBUS According to Age and Sex Group
Invariance X2 Agl IFC ACFI RMSEA ARMSEA ASRMR
According to age
Configurational 4478228 - 997 - .045 - -
Metrics 47.692(32) 4 997 .000 .040 -.004 .003
Scalar 52.21736) 4 997  .000 .039 -.002 -001
Strict 79.954(2) 6 993  0-.004 .055 016 004
According to sex
Configurational 41.515(28) - .998 - .040 -
Metrics 38.228(32) 4 999 001 025 -015 .000
Scalar 42.4553¢) 4 999 .000 024 -.001 .000
Strict 67.80742) 6 996  0-.003 045 021 001

Evidence of Reliability

The reliability of the SBUS was estimated for Models 1, 2 and, 4. For the first model, factor 1
reaches an omega coefficient equal to .809, while factor 2 reaches a coefficient equal to .576. In the
second model, omega coefficients equal to .864 and .593 were reached for factors 1 and 2, respectively.
In Model 4, the reliability values were .883 (first factor) and .571 (second factor). As shown, the
reliability values of the first factor are adequate in all the models tested; however, the second factor
barely reached measures above .50, which suggests that its scores are not consistent.

Discussion

The sense of belonging in undergraduates refers to the identification with the institution where
they study, an important attribute for adequate academic performance (Hagerty et al., 1996). This study
is relevant since it favors the potential of students (Aramendiz & Delgadillo, 2021; De Besa-Gutierrez et
al,, 2019; Hausmann et al,, 2009), it is related to adaptation to university life (Ostrove & Long, 2007) and
with general well-being (Davila de Leén & Jiménez, 2014).

The purpose of this study was to linguistically adapt and analyze the internal structure of the
Sense of Belonging Scale (Akar-Vural et al., 2013) on a sample of undergraduates. The results show that
the translation procedure was carried out according to ITC’s guidelines (2017), and the linguistic
adaptation carried out in which the word “escuela” (school) was replaced with “universidad” (university)
did not alter the content of the measure; additionally, it positively affected the understanding of the
items in the Peruvian university context. The procedure allowed for verifying the semantic adequacy of
each item, and good agreement indices were obtained (Muiiiz et al., 2013).

Concerning the structural validity of the SBUS, it was determined that, of the four models
analyzed, Model 4 proved to be the most pertinent. For its analysis, the items that presented unstable
behaviors were eliminated, among them item 4 (“I am unhappy at this school”), item 5 (“If [ had the
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chance, I would choose to go another school”), item 9 (“I obey the school rules because I am afraid of the
school administrators”) and item 10 (“Although [ am aware that we should not write on the desk and
walls, I do it sometimes”), improving the efficiency of the measure and resulting in a parsimonious,
coherent, and interpretable structure (Fornell & Larcker, 1981).

The elimination of these four items may alter the theoretical content of the SBUS; however, this
decision was made after considering that the wording of the items was confusing. This decision can be
supported by documentation on the effect of negatively worded items, and current suggestions point to
not including them in Likert-type measures (Suarez-Alvarez et al., 2018; Tomas et al,, 2012). In addition,
having three items per factor can be supported by authors such as Frias-Navarro (2022) and Costello
and Osborne (2005), who point out that the inclusion of three items per factor constitutes a sufficient
size for an adequate measurement of an attribute, even for the calculation of its reliability.

These differences found in the internal structure, as well as elimination of items from the
original version developed by Akar-Vural et al. (2013) may be due mainly to cultural issues, specifically
to the participants’ ability to understand texts, as reflected in the low factor loadings obtained by the
negatively worded items. As could be seen reflected in items 4 (“I am unhappy at this school”) and 5 (“If
[ had the chance, I would choose to go another school”).

Another reason that may have implications on the results is the assessment that can be made on
the compliance with school rules dimension of the sense of university belonging, because the reliability
of this dimension is well below expectations. In general, Latin American countries have a negative
expectation of their authorities, which leads them to question them constantly. The undergraduates
surveyed may have this pattern ingrained which is evident from the inconsistent results obtained, which
are reflected in an insufficient response effort (careless) (Johnson, 2005). This perspective on
authorities is different in Europe, which may generate less bias or social desirability in their responses.

Based on the statistical analyses performed, a short version of the SBUS (Model 4) was obtained,
preserving the underlying theoretical structure on which it was developed and obtaining even better fit
indices than the original version (Akar-Vural et al., 2013). Thus, the first factor, called contentment in
school, and the second, obedience of school rules, are maintained. This corroborates the multidimensional
nature of the construct, which has been presented in other measures (Hagerty et al., 1996; Chavis et al,,
2008; Rojas-Andrade et al., 2019; Slaten et al., 2018). However, it should be noted that although initially
the SBUS can be used to measure the sense of belonging at university, this does not imply that it contains
all the necessary components for a deep approach to the sense of belonging, because as described,
belonging arises from a sense of connection with the institution (identification), feeling valued and
respected, and also by feeling somehow accountable to the institution.

Likewise, it was possible to establish the factorial invariance of the measure according to age
and sex (Model 4), which indicates that the SBUS does not introduce measurement biases for this
attribute in Peruvian undergraduates (Byrne, 2008). By corroborating configurational, metric, scalar,
and strict invariance we demonstrate that the internal structure is solvent, that the items measure the
factor in which they are related to one another, and that the strength of the relationships between the
items or factors and the construct is constant by both age and sex (Putnick & Bornstein, 2016). In sum,
the invariance at these four levels suggests that the measurement instrument is valid and reliable for
use across different groups or conditions, as it consistently measures the same construct similarly
across them (Svetina et al.,, 2020).

Reliability was calculated using the omega coefficient since it is a more efficient measure for
ordinal variables. The findings suggest that the SBUS scores are consistent for the first factor and present
barely inadequate values for the second factor. These findings were relatively superior to those reported
in the study by Akar-Vural et al. (2013). Notwithstanding, we need to consider interpretation of an
additional coefficient—the composite reliability coefficient (RC), which is derived from the factor
loadings—which obtains adequate values in all factors of the tested models. This discrepancy in the
calculation of the coefficients could lead to further investigation in order to establish the reason for these
discrepancies. If only the omega values are considered—which stand below .667 for the second factor
of compliance with rules (Krippendorff, 2011)—this discrepancy may be due to problems in the
understanding of the statements or insufficient response effort due to the nature of the construct.

11



Correa-Rojas, J., Grimaldo, M., Valdivia Vizarreta, P., Adaptation and Analysis of the Internal Structure of the Sense
& Del Aguila-Chavez, M. of Belonging at University Scale (SBUS) in Peruvian Students

The practical implications of this research are related to the contribution of a measure that will
allow studying the sense of belonging in the university environment. Since it is a construct about
adjustment to university life (Ostrove & Long, 2007), academic performance (Aramendiz & Delgadillo,
2021), strengthening of professional training (Corona, 2020), and identification of students involved
with the activities proposed by the university, it helps them to develop a more favorable attitude
towards the institution (Roque & Quizhpi, 2022) and guides people’s sense of life (Lambert et al., 2013).
However, a deeper study of the instrument’s reliability is required to identify whether the low reliability
values are due to a method issued associated with the wording of negative items which are predominant
in the second factor. Additionally, this measurement needs to be taken cautiously bearing in mind that
this is a first study and that further analysis is required to obtain a measure that has greater internal
consistency.

In summary, we obtain a brief version of the SBUS comprised of six items distributed among two
factors: contentment in school (“I am glad to be at this university”, “I feel lucky to be a student of this
university”, “I am proud of my university”) and obedience of school rules (“I like disobeying the rules at
this university”, “During ceremonies at the university, [ chat with my friends”, “I do not feel wrong about
disobeying the university rules as long as [ do not get caught”). In this sense, the analysis of the item
content and their dimensions is consistent with the conceptualization of the sense of belonging that has
been presented in this study, since this is understood as the psychological experience in terms of valued
participation and person-environment adjustment of undergraduates (Maluenda-Albornoz et al.,
2022b; Maluenda-Albornoz et al., 2023).

Moreover, the SBU alludes to an affective, cognitive, and social perception concerning the
university in which a person studies (Davila de Leén & Jiménez, 2014). Therefore, the SBUS’ items
combine feelings or sensations of connection, which are reflected in the first factor; while the second
factor presents elements such as the experiences of acceptance that arise from the acceptance of the
rules of coexistence, which manifest themselves when one feels accepted, respected, valued, and
important in the group and university (Strayhorn, 2018). Nevertheless, the inclusion of negatively
worded items that explore compliance with rules may have had a counterproductive effect seen in the
results already discussed. Further study of the instrument and of aspects such as the conceptual
equivalence and the revision of item content in subsequent studies is crucial.

The main limitation of the study lies in the non-probabilistic nature of the selected sample, which
means that the results must only be considered in terms of its limited generalizability and can only be
interpreted for similar sociocultural contexts. Another limitation of the study is that other forms of
evidence validity—such as the relationship with other constructs—were not explored, rendering it
essential to carry out future research to complement these findings.
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