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Abstract: A sense of community plays an important role in promoting sustainable behaviors and val-
ues. Therefore, when measuring sense of community, it is important to ensure that such measurement
instruments have excellent psychometric properties. In this study, we start from the model that sense
of community is related to a person’s perception of his or her relationship with a community, particu-
larly in terms of need fulfillment, sense of connectedness and emotional connection, and perceived
impact on the community. The Brief Sense of Community Scale (BSCS) is an 8-item self-report scale
designed specifically for the assessment of individuals’ relation with their neighborhood. The aim of
this study was to investigate the factor structure and reliability of a new Slovenian version. A sample
of 502 adults from Slovenia completed the scale. The data did not support the original hierarchical
four-factor model. On the other hand, a one-factor model with autoregressive effects on the unique
factors fitted well. The reliability of the sum score was excellent, while only two out of the four
subscales had acceptable reliability. The results support the use of the Slovenian version of the BSCS
as a unidimensional scale and allow the use of this measure in research on sense of community and

possibly as a rigorous measure in further studies of sustainable development in different cultures.
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1. Introduction

A sense of community contributes to the sustainable development of society. It nur-
tures and supports the development and implementation of sustainable innovations while
fostering the collective efforts necessary for sustainable development [1]. It is therefore
important that the metrics used to measure the impact of sustainable development and
sustainable innovation are as effective as possible. Unfortunately, only a small number
of scales measuring sense of community have been developed. Additionally, they are
predominantly written in English and validated for use in English-speaking societies. For
an adapted version to be relevant for another linguistic environment, a back translation
must be conducted, and the adequacy of the psychometric properties in the new population
must be established. The functioning of a scale in different linguistic contexts also depends
on the culture. Since culture might influence individuals’ sense of community [2,3], it is
important to examine whether the psychological sense of community is conceptualized sim-
ilarly between different cultures. In this article, we investigate the psychometric properties
of the newly adapted Slovenian version of the Brief Sense of Community Scale (BSCS) [4].

The Brief Sense of Community Scale (BSCS) developed by the authors of Ref. [4] is
based on McMillan and Chavis’ multidimensional model of sense of community [5], which
identifies the following domains:

- Need fulfillment through belonging to the community;

- A sense of belonging and interconnectedness or a sense of membership; this sense
marks the boundary between those who belong and those who do not belong to the
community;
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- Asense of importance to the community and, conversely, a sense of importance and
influence in the community;

- Shared emotional connectedness or feelings of commitment to the community and
shared emotions; it is a sense of deep involvement in collective experiences.

The revision [4] of the model of sense of community [5] was applied to the built
environment and neighborhood. The authors developed a multidimensional model that
includes the following domains:

- Fulfillment of neighborhood needs;

- Membership or affiliation with the neighborhood in which one lives;
- Influence or sense of positive interaction between neighbors;

- Emotional relationship with the neighborhood.

We illustrate this model using the diagram in Figure 1.

Fulfillment of neighborhood needs Affiliation with the neighborhood

Neighborhood sense of
community

Sense of positive interactions between Emotional relationship with the
neighbors neighborhood

Figure 1. A multidimensional model of neighborhood sense of community (based on [4,5]).

The original Brief Sense of Community Scale (BSCS) [4] is an 8-item self-report scale,
designed specifically for the assessment of individuals’ relation to their neighborhood. A
five-point Likert response format ranging from “strongly agree” to “strongly disagree” is used.

To the best of our knowledge, BSCS has been used mainly in the US [6-8]. Nevertheless,
this scale has also been used to assess the sense of community of members of different
cultural groups such as Hispanic/Latin and African American/Black [6,7,9] youth. In doing
so, the authors [6,7,9] used the English language version designed by Peterson et al. [4].
Chiessi et al. [10] also adapted the scale to measure neighborhood sense of community
in adolescence, as the original scale was intended for adults only. Linguistic adaptations
have been made for the German [11], Slovak [12,13], Italian [10], and Spanish [14,15]
languages, as well as for some Asian languages such as Chinese [16], Japanese [17], and
Vietnamese [18].

Peterson et al. [4] found support for a hierarchical factor model with four first-order
factors and a single second-order factor. The 4-factor structure of the BSCS was confirmed
for English- [6-8], German- [11], Slovak- [12], and Japanese [17]-speaking cultures. Adapta-
tions for Chinese [16] and Vietnamese [18] either confirmed the unidimensional structure
or did not address the dimensions at all but assessed the scale as a whole. Research [14,15]
conducted on Puerto Rican participants has yielded mixed results.

The BSCS has demonstrated a high degree of internal consistency and reliability. Peterson
et al. [4] reported that the coefficient alphas for the subscales were 0.86 for need fulfillment,
0.94 for group membership, 0.77 for influence, and 0.87 for emotional connectedness; for the
total score, the alpha was 0.92. For a translated version, researchers have reported coefficient
alphas in the range of 0.66-0.93 (Mdn = 0.85) for the total score [14-18], while the alphas for
subscale scores [12,15,17] ranged from 0.64 to 0.95 (Mdn = 0.87). It should be noted that some
studies only reported the reliability for total scores or for subscales.

In this study, we adapted the BSCS for the Slovenian language, which belongs to the
Slavic languages. Being from the same Indo-European language family, these languages
are similar to each other, which facilitates mutual communication and understanding
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between the different Slavic nations. The Slavic nations also share a common historical
background, having lived in similar geographical areas and having been exposed to similar
political events and challenges. Apart from their commonalities, Slavic nations are, of
course, very different, but we decided to adapt the questionnaire for one of them, more
precisely, for Slovenian participants, thus paving the way to study the phenomenon of
sense of community in this geolinguistic area.

In the past, sense of community was emphasized and stressed differently in Slavic
countries than in Anglo-Saxon and other geopolitical areas because the socialist and com-
munist political regimes demanded a different understanding of community from their
citizens. They emphasized the development of a collective identity and propagated a strong
sense of national identity and patriotism. Socialist and communist ideologies prioritize
the collective over the individual, which partially results in limited personal freedom and
self-expression [19]. On the other hand, former socialist countries have also maintained an
individualistic value orientation that presents unique challenges to local populations [20].
Despite the collapse of such ideologies over several decades, their consequences can still be
seen. This is why rigorous adaptations of instruments that measure sense of community in
different cultural contexts are so important.

The first attempt at a brief study with a Slovenian sample was conducted in 2021 [21]
and included 230 gender-heterogeneous participants. The coefficient alpha for the total
score was 0.84; for need fulfillment, it was 0.50; for membership, it was 0.80; for congruence,
it was 0.64; and for emotional attitudes, it was 0.86. Kobal Grum [21] also performed
principal component analysis and first extracted two components based on the Kaiser—
Guttman criterion, which explained 74.4% of the total variance; they additionally extracted
four components following the original four-factor model, which explained 87.1% of the
total variance. For the present study, we collected a larger sample and performed a more
rigorous statistical evaluation.

Problem of the Study

The aim of the present study was to explore the psychometric properties of the Slove-
nian adaptation of the BSCS. In the first step, we investigated the dimensionality of the
BSCS, and in the second step, we estimated the scores’ reliability. We attempted to compare
the following models:

1.  The original second-order model [4] that includes four first-order factors and one
second-order general factor;

2. The one-factor congeneric model, thus simplifying the original model by omitting the
first-order factors;

3. The four-factor model with a moving-average structure of unique factors;

4. The one-factor model with a moving-average structure of unique factors.

The use of the last two models was motivated by the fact that, since the items were
administered as a single group of items, autoregressive effects could emerge. As demon-
strated already by [22], such effects not only deteriorate the fit of the standard factor models,
but may also seriously distort values of the internal consistency coefficients which assume
independent errors. We tested a simple moving-average model where each unique fac-
tor (except the first one) was regressed on the unique factor pertaining to the previously
administered item. Model 4 is outlined in Figure 2. Besides the common factor (sense of
community—SOC), a latent variable was assigned to each item. To identify the model and
to make these variables equivalent to unique factors, both the items’ unique variances and
the correlations among the latent variables were all fixed to zero. The variances explained
by each of the eight single-indicator latent variables can thus be interpreted as unique
variances. There are three types of paths in the model: common factor loadings are denoted
by A, unique factor loadings (disturbances) are denoted by 6, and the autoregressive effects
between successive items are denoted by 3.
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Figure 2. Conceptual path diagram for Model 4. Note: Variables are labeled according to their respec-

tive subscales: NF = need fulfillment, IN = influence, EC = emotional connection, MB = membership,
SOC = sense of community.

2. Materials and Methods
2.1. Participants

This study included 502 Slovenian adults, with a nearly even gender distribution:
51.8% of them were male (260 participants), while 48.0% were female (241 participants).
When looking at the age groups, 43.4% of the participants (218 individuals) fell into the
18-34-year-old category. The largest group was the 35-65-year-old category, compris-
ing 49.2% of the participants (247 individuals). The smallest group was composed of
those older than 65, making up 7.0% of the participants (35 individuals). In terms of
education, only a small portion of the participants, 4.4% (22 individuals), had completed
only elementary school. Those with a secondary school degree made up 40.2% of the
participants (202 individuals), closely followed by those with a university or equivalent
degree at 39.0% (196 individuals). Participants with a postgraduate degree accounted
for 16.3% of the total (82 individuals). There were 149 (29.7%) participants living in the
city center, 135 (26.9%) participants reported living on the outskirts, 131 (26.1%) lived in
a compact rural settlement, 72 (14.3%) lived in a scattered rural settlement, and 15 (3.9%)
participants reported living in a remote area. Most participants (282 or 56.2%) owned
their dwelling, 88 (17.5%) participants lived in rented housing, 59 (11.8%) participants
lived in not-for-profit rented housing, and the same number of participants lived with
relatives. The remaining 14 (2.8%) participants lived in another or unknown type of
property. Finally, 176 (35.1%) participants lived in an apartment building, 317 (63.1%)
participants lived in a house, while for the remaining 9 (1.8%) participants, the type of
building was other or unknown.

2.2. Procedure

The questionnaire was administered as part of a larger survey which included assess-
ments of the participants’ satisfaction with their dwelling, their neighborhood, and their
life in general.

The survey was conducted in the period from 2018 to 2022. Participants were recruited
using the snowball method, using social network contacts and the assistance of students
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of psychology who were asked to invite their acquaintances and relatives; they were
encouraged to invite as heterogeneous participants as possible.

The survey was administered in both paper and online forms. Both forms had identical
contents and graphical design.

2.3. Instrument

The participants responded to the Slovenian version of The Brief Sense of Community
Scale (BSCS). The scale consists of eight statements, all of them being phrased in the positive
sense (that is, a higher response indicates a higher sense of community). The participants
rated their agreement on a five-point scale, where 1 means “completely disagree” and
5 means “completely agree”.

2.4. Data Analysis

Four participants skipped the response to a single item. Their missing responses were
imputed using the missForest package [23] prior to analysis. The lavaan package [24] was
used for factor analysis and structural equation modeling. We used the MLMYV estimator
for non-normal numeric variables. We treated the item responses as numeric variables
because the self-rating scale was essentially numeric, with only the extreme points labeled.
Besides the chi-squared test statistic, we considered the following values to indicate a good
fit: RMSEA < 0.06, CFI > 0.95, and SRMR < 0.08 [25]. For comparison of non-nested
models, we relied on guidelines by Burnham and Anderson (2004): an AIC difference
between 4 and 7 means considerably lower support, and a difference >10 means essentially
no support for the model with the higher AIC value. The « = 5% significance level was
used for hypothesis testing.

3. Results
3.1. Descriptive Statistics

Figure 3 presents the percentages of item responses across items, and Table 1 presents
the descriptive statistics for item responses. While all item means were close to the scale
midpoint (i.e., 3), the average responses to both MB_2 and NF_1 were somewhat higher
due to a smaller percentage of ratings of 1 and a higher percentage of ratings of 5, compared
to other items. On the other hand, item IN_1 had a higher percentage of low ratings and a
lower percentage of high ratings, resulting in a somewhat lower average.

W1 @ 2030405
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Figure 3. Percentages of item responses.
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Table 1. Descriptive statistics of item responses.

Item Label M Mdn SD Skew. Kurtosis
1 NF_1 3.56 4 1.07 —0.45 -0.33
2 IN_1 2.54 3 1.16 0.25 —0.80
3 EC_1 3.10 3 1.15 —0.10 —0.69
4 MB_1 3.25 3 1.17 —0.21 —0.76
5 EC_2 3.20 3 1.15 —0.21 —0.68
6 NF_2 3.09 3 1.09 —0.09 —0.51
7 IN_2 3.16 3 1.00 —0.20 —0.16
8 MB_2 3.54 4 1.05 —0.49 —-0.17
Sum 25.45 26 6.82 —0.09 —0.46

Note. Min = 1, Max = 5 for all variables. Variables are labeled according to their respective subscales: NF = need
fulfillment, IN = influence, EC = emotional connection, MB = membership, Sum = sum score. The item order is
the same as in [4].

Table 2 presents the item inter-correlations. They were all positive, ranging between
0.16 and 0.88. The median correlation was 0.61. The correlations with the first item (NF_1)

were notably lower than the rest.

Table 2. Item inter-correlations.

NF_1 IN_1 EC_1 MB_1 EC_2 NF_2 IN_2

IN_1 0.30

EC_1 0.18 0.58

MB_1 0.16 0.53 0.88

EC_2 0.18 0.50 0.78 0.82

NF_2 0.29 0.49 0.68 0.67 0.69

IN_2 0.19 0.48 0.66 0.66 0.68 0.64

MB_2 0.17 0.42 0.66 0.66 0.69 0.63 0.60
Note: p < 0.05 for all correlations.
3.2. Internal Structure

When fitting the factor analysis models, the estimation of the second-order hierarchical

model and of the four-factor moving-average model did not converge normally. Instead of
the second-order model, we then fitted the first-order model with four correlated factors.
Table 3 presents the fit statistics for the three fitted models. We also present the results of the
x2 difference test between the one-factor model and the other two models. The four-factor
model and the moving-average model are not nested and cannot be compared by means
of the x? difference test; however, their fit can still be compared using the information
criterion values (AIC and SABIC, respectively).
Table 3. Fit statistics and model comparisons for the confirmatory factor analysis models.

Model x> df P RMSEA CFI SRMR AIC SABIC

1F 99.0 20 <0.001 0.115 0.952 0.044 9599.2 9615.9

4F 63.8 14 <0.001 0.109 0.971 0.038 9556.3 9579.3

4F vs. 1F 45.5 6 <0.001

1F-MA 221 13 0.054 0.042 0.996 0.023 9481.5 9505.5

}IF:'MA Ve 54.0 7 <0.001

Note. 1F = 1-factor model, 4F = 4-factor model, 1F-MA: 1-factor moving-average model; RMSEA = root-mean-
square error of approximation; SRMR = standardized root-mean-square residual; AIC = Akaike information
criterion; SABIC = Sample-size-adjusted Bayesian information criterion.

Both the four-factor model and the moving-average model fitted significantly better
than the one-factor model. However, the four-factor model had some serious issues. First,
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the correlation between the factors Membership and Emotional Connection had to be
constrained to prevent its estimate being larger than one. Additionally, the correlations
between the factors Influence and Membership and between Influence and Emotional
Connection were very high as well (0.91 and 0.97, respectively). Such high correlations
imply a low discriminant validity of the four first-order constructs. Finally, the Need
Fulfillment factor was almost identical to the values of the item NF_2 (the standardized
loadings of its indicators were 0.30 and 0.98). On the other hand, the results for the moving-
average model were meaningful; In addition, this was the only model that was not rejected
by the x? test and had excellent values of all approximate fit indices (RMSEA, CFI, and
SRMR, respectively). It was also the best model according to AIC (the difference of 74.8
was much larger than the cutoff of 10 as recommended by [26]) and SABIC. Therefore, we
decided to retain the one-factor moving-average model and subsequently treated the latent
structure of BSCS as unidimensional.

Table 4 presents the standardized factor loadings for the items and their 95% confidence
intervals. Although all loadings are significantly different from zero (that is, none of
the confidence intervals includes zero), item NF_1 is the weakest indicator of sense of
community. Most of the items, however, have standardized loadings close to or higher
than 0.8, indicating a strong relationship with the measured trait.

Table 4. Standardized factor loadings for the one-factor moving-average model.

95% CI

Item A LB UB

NF_1 0.239 0.146 0.331
NF_2 0.811 0.759 0.863
MB_1 0.829 0.780 0.878
MB_2 0.786 0.732 0.840
IN_1 0.574 0.506 0.641
IN_2 0.793 0.737 0.849
EC_1 0.833 0.785 0.881
EC_2 0.862 0.817 0.907

Note. A = standardized factor loading; CI = confidence interval; LB = lower bound; UB = upper bound.

3.3. Reliability

For the sum score, we computed the values of two internal consistency reliability coef-
ficients (coefficient alpha and Guttman’s A;) and their respective 95% bootstrap confidence
intervals. The results are presented in Table 5. While the values of both coefficients are high
(both above 0.90), and the narrow confidence intervals indicate that these estimates are
highly accurate, and both coefficients are likely to be inflated due to the non-independence
of residuals. Therefore, we also computed McDonald’s omega, which is based on factor
loadings and takes the relations between residuals into account. This value shows that
about 87% of the sum score variance can be explained by the common factor.

Table 5. Reliability estimates for the BSCS scores.

Scale Sum Score NF EC IN MB
Coefficient [ A w o lod o lod
Value 0.901 0.911 0.867 0.450 0.873 0.645 0.790
LB 0.887 0.899 0.836 0.340 0.841 0.577 0.736
UB 0914 0.922 0.888 0.545 0.897 0.701 0.832

4. Discussion

The first aim of this study was to investigate the dimensionality of the Slovenian
adaptation of the Brief Sense of Community Scale. In contrast to the original study by [4]
and some recent validation studies [6-8,17], we concluded that a unidimensional model
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with autoregressive effects on unique factors best describes the latent structure of our
data. Apart from the less favorable fit indices, the four-factor model and the second-order
model, respectively, had issues with non-convergence, inadmissible parameter values
(i.e., correlation higher than one), and low discriminant validity of the first-order constructs.
The latter issue was reflected in the very high intercorrelations between the first-order
factors. The fact that one of the correlations even needed to be constrained in order to
not exceed one contributed to the non-convergence of the second-order model, as the
estimation algorithm attempted to fit the general factor to a non-positive definite first-order
covariance structure.

Our conclusions regarding dimensionality are not so diverging from previous research
as it might seem. In fact, all validation studies of BSCS that we have found report strong
effects of the general SOC factor. For instance, in the study by the authors of [4], the highest
general factor standardized loadings were 0.94 and 0.97. In [8], three out of four general
factor loadings were at least 0.97. It is, thus, a common finding that the general factor
determines the item responses to a rather high extent. While we acknowledge the merit of
the multidimensional approach to SOC when it comes to understanding the aspects of sense
of community, the practical value of the scores related to the first-order factors is limited
if the measured factors are so highly correlated. In practical measurement situations, the
discrimination among the four factors would be additionally blurred by the non-negligible
amount of measurement error due to the short scale length (that is, two items per scale).

At this point, we can only speculate about why the four-factor structure did not
emerge in the Slovenian sample. Could the reason behind this picture be attributed to the
variations in value orientations among the cultures under examination? The Slovenian
sample revealed a dominant one-dimensional structure, a common trait in the adaptation
for Chinese [16], Korean [27], and Vietnamese [18] samples, who were from collectivist-
oriented countries [28-30]. Considering this trend, one might expect a similar pattern
in Slovakia [12,13], another Slavic language-speaking nation, due to its combination of
collectivist values (influenced by socialism) and individualist tendencies [20]. However,
in the Slovak adaptation, the individualistic orientation appears to have prevailed over
the collectivistic one, as the authors [12,13] discovered a 4-factor structure. This outcome
aligns with what is typically observed in the US ([6-8]) and Germany [11], the countries we
identified as presenting adaptations of the BSCS in individualist cultures in our study. The
interpretation of the results in a Japanese study [17], however, remains puzzling. Could it
be possible that the value orientations in Japan significantly differ from those in the former
socialist countries, yet they still develop a sense of group membership typical of more
individualistic nations? This intriguing aspect warrants further research. Understanding
how culture impacts sense of community poses a significant challenge that demands
additional exploration.

In the second step, we evaluated the score reliability. The total score reliability, as
assessed using McDonald’s coefficient omega, was 0.87. This is a very satisfactory value,
bearing in mind that the BSCS is primarily intended for research purposes. It is also
comparable to values found in other studies that have adapted BSCS for non-English
cultures. Although the values of coefficient alpha and Guttman’s A, were even higher, they
were most likely somewhat inflated by the presence of autoregressive effects on residuals.
In contrast, only two out of the four originally proposed subscales had a reliability estimate
close to or higher than 0.80, which is generally considered an appropriate reliability for
group-level analyses [31]. In fact, the reliability of the scores on the Need Fulfillment and
Influence scales was too low for any practical purpose. The low subscale reliability is, thus,
another pragmatic argument in favor of the use of BSCS as a unidimensional scale.

This paper has two main contributions. First, it presents a second validation of the
BSCS in a Slavic language (after the Slovak adaptation, [12,13]) and provides evidence that
the BSCS is a useful measure of sense of community in the Slovenian cultural and linguistic
context. Second, it serves as an example of the usefulness of modeling the error structure in
item-level factor analyses. We demonstrated that taking autoregressive effects into account
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may improve model fit and provide more realistic reliability estimates. In our case, the
comparison between the coefficients « and A, on the one hand, and the coefficient w, on
the other hand, indicates a non-negligible bias in the former coefficients, which is due to
the autoregressive effects of measurement error in one item on the measurement error in
the successive item.

The main limitation of our study was the use of non-random sampling. We also do
not know whether the sample was representative in terms of neighborhood types. It is,
therefore, possible that our estimates of some statistical parameters like score means and
variances are distorted. However, since the main goal of this study was the assessment of
psychometric properties, rather than estimating the distribution of scores, we presume that
this limitation should not be detrimental to the main results.

Notwithstanding these limitations, we think that it is useful to study the construct
of sense of community in different cultures by examining how models of this construct
function in different cultural contexts. It is this insight that opens up possibilities for
understanding sense of community as one of the fundamental building blocks of sustainable
development. We can conclude that sustainable development cannot be approached in
the same way in all cultural contexts but must first be approached locally to anticipate the
global positive impacts of sustainable development in the future.

Taken together, the results of the present study provide evidence for the reliability and
validity of the scores of the Slovenian-language version of the BSCS, and further support
the use of this measure in research related to sense of community, as well as potentially as
a rigorous measure in further studies of sustainable development in different cultures.
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