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ABSTRACT

The aim of this study was to adapt the Ethical Leadership at Work Scale (ELW)
into Serbian as a self-report measure for subordinates to evaluate their
managers, to examine the construct validity of this new version, and to test the
level of invariance across gender and organizational sector within the Serbian
version (ELW-SR). The sample consisted of 306 participants (72.5% females)
with at least six months of work experience, aged between 20 and 63 years,
mostly highly educated, and primarily employed on a permanent basis in the
private sector (74.80%). The results showed that ELW-SR adequately reflects
all dimensions of the original scale: people orientation, fairness, power sharing,
concern for sustainability, ethical guidance, role clarification, and integrity.
Confirmatory factor analysis showed that a seven-dimensional solution with
correlated residuals has a good fit ()(2 =1491.09, df =640; CFl=.916, TLI =.907,
RMSEA = .07, and SRMR = .100), thereby affirming the validity of the Serbian
version of the scale. However, the study points to the need for caution in
generalizing results, particularly concerning variables such as gender and type of
organization, where the assumptions of invariance were not unequivocally
confirmed. Additionally, the scale's criterion validity was tested to examine how
well the test results predict relevant outcomes related to ethical leadership,
such as job satisfaction, psychological safety, and self-efficacy. These findings
imply that ELW-SR can be an effective tool for assessing ethical leadership in
the Serbian business context.
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Introduction

The importance of studying ethical leadership within business
environments is increasingly evident in modern society, which is striving
more and more for transparency, accountability, and adherence to ethical
norms in all aspects of business (Banks et al., 2019). Although research on
ethical leadership has primarily been conducted in Western countries,
particularly the USA, where business ethics measures are well established
by legislation, there is a distinct need to expand the research focus to various
cultural and regional contexts (Saha et al.,, 2020). This is particularly
significant in Central and Eastern European (CEE) countries, where
leadership studies are not as advanced as in the West, making such research
crucial for understanding the nuances and challenges faced by this region
(Bota-Avram et al., 2021).

Given the significant interest in ethical leadership in recent
scholarship, the current conceptualization of ethical leadership reveals
substantial limitations that impede both theoretical and practical
advancements (Banks et al., 2021; Fischer et al., 2020; Saha et al., 2020).
The prevalent models conflate leader behaviors with followers' subjective
evaluations, incorporating an array of traits, values, and cognitions that may
not accurately represent ethical leadership behaviors (ELB). Moreover, the
causal relationships between ethical leadership and its outcomes remain
obscured due to methodological shortcomings in existing studies (Banks et
al., 2021). This conceptual confusion necessitates a refined measurement
approach to capture the multifaceted nature of ethical leadership more
accurately.

The cultural context in which leadership is studied also can
significantly affect the portrayal and perception of ethical behaviors within
the leadership context. Despite the existence of initial intercultural
comparisons (EisenbeiB3, 2012; EisenbeiB & Brodbeck, 2013), it has been
essential to expand research to develop a comprehensive view of ethical
leadership, including aspects that are universally accepted and aspects
specific to certain cultures. Applying this approach to the Serbian context and
validating the Serbian version of the Ethical Leadership at Work questionnaire
are important steps towards better understanding both global and local
dynamics of ethical leadership. Ethical Leadership at Work questionnaire not
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only contributes to the academic community with new, culturally relevant
insights but also enables organizations within the CEE region to better assess
and develop ethical leadership practices, which is crucial for building
sustainable and ethically responsible business practices.

With this goal, the Ethical Leadership at Work questionnaire (ELW) by
Kalshoven and colleagues (Kalshoven et al., 2011) became a focus of
interest for researchers. By adapting the multidimensional Ethical
Leadership at Work questionnaire into Serbian, our aim was to provide a
comprehensive and valid multidimensional scale in the Serbian language,
which can help us address various issues of importance in this area.

Understanding Ethical Leadership

As per Brown et al. (2005), ethical leadership can be described as
“the demonstration of normatively appropriate conduct through personal
actions and interpersonal relationships, and the advancement of such
conduct to the followers through two-way communication, reinforcement,
and decision making” (p. 120). This approach identifies two key components:
the leader as a moral person and the leader as a moral agent, emphasizing
the necessity for the leader to be authentic in their moral principles before
implementing these principles in leading others (Trevifio et al., 2000). The
dimension of a of a leader as a moral person is reflected in traits such as
integrity, fairness, and authenticity, which are evident both in their
professional and private lives. These characteristics are not unique to ethical
leadership but also overlap with other leadership styles, such as authentic,
servant, transformational, and spiritual leadership (Toor & Ofori, 2009). The
component of a leader as a moral agent particularly pertains to the leader's
efforts to promote ethical values among followers, encouraging them to
behave ethically and make ethical decisions. This role involves developing a
culture that values transparency, accountability, and mutual respect, directly
impacting the perception of the leader as an ethical guide (Brown & Trevifio,
2006; Trevino et al., 2003).

Previous empirical studies have shown a significant association
between ethical leadership and the ethical behavior of employees.
Specifically, "ethical behavior of employees" refers to actions such as
adherence to company policies, reporting misconduct, treating colleagues
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with respect, maintaining honesty in communications, and demonstrating
fairness and integrity in decision-making processes (Brown et al., 2005;
Resick et al., 2006; Ofori & Toor, 2021). Moreover, ethical leadership is
associated with enhanced interactions between leaders and followers,
contributing to improved exchange quality and leadership efficiency (Den
Hartog & Belschak, 2012; Hassan et al., 2013).

Research has demonstrated the crucial role ethical leaders play in
shaping and enhancing an organization's ethical climate (Schminke et al.,
2005; Mayer et al., 2009; Kang et al., 2011). Such leaders establish the
ethical norms of an organization through the implementation of processes
and policies that influence employees' perceptions of their work
environment's ethicality (Demirtas et al., 2015; Mayer et al.,, 2009). In
environments like Serbia, business practices exhibit unique characteristics,
especially in leadership approaches and ethical standards. Serbian business
culture has historically included hierarchical structures, with authoritative
and directive leadership styles often observed, especially in the context of
transitional economic and political challenges (Moji¢, 2003). While Serbian
business culture has a legacy of self-governing socialism—traditionally
emphasizing community and employee well-being—leadership practices
have shifted notably in recent decades (Hollinshead & Maclean, 2007).
Ethically motivated leadership and people-oriented practices in Serbia face
unique challenges rooted in the complex post-socialist landscape. As shown
in a study analyzing the fragmented narratives in a Serbian enterprise recently
acquired by a multinational company, the volatile institutional and politically
charged context complicates the applicability of linear, Western models of
organizational change (Hollinshead & Maclean, 2007). This context amplifies
the need for an in-depth exploration of ethical leadership within Serbian
organizations, as it highlights the potential for both ethical and unethical
practices influenced by socio-political dynamics and transitional realities.
Schminke et al. (2005) found that the interplay between a leader's moral
standards and organizational factors—including caring orientation,
regulatory orientation, and autonomous decision-making—correlates
strongly with the organization's ethical climate. Consequently, further
studies underscore the critical impact of ethical leadership on fostering an
ethical organizational environment (Lu & Lin, 2014; Mayer et al., 2009).
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Ethical leaders demonstrate respect for their followers, supporting
and caring for them, consistent with findings by Trevifio et al. (2003). They are
distinguished by a high people orientation, as indicated by EisenbeiB and
Brodbeck (2013). By including followers' ideas and concerns in their
decisions, allowing participation in setting performance goals, and giving
followers avoice, ethical leaders engage in power sharing, which contributes
to the development of followers and strengthens their self-confidence
(Brown et al., 2005; Kalshoven et al., 2011). Research also indicates that
ethical leadership practices can impact employees' levels of self-efficacy,
leading to heightened engagement and dedication to organizational
objectives (Tongsoongnern & Lee, 2022). Moreover, the presence of ethical
leaders in the workplace can cultivate a sense of optimism among
employees, encouraging their commitment to the organization's success
(Hoogh & Hartog, 2008).

Fairness is also a key characteristic of ethical leaders, as suggested
by the moral dimension of personality, reflected through transparent,
objective, and balanced decisions and interactions (Trevifio et al., 2000).
Integrity is manifested through alignment of behavior with stated principles,
keeping promises, and consistency in actions (Brown & Trevifio, 2006;
Kalshoven et al., 2011). Ethical leaders exhibit a broad ethical awareness
that transcends organizational boundaries, particularly evident in their deep
concern for sustainability, including care for the environment and promoting
environmentally friendly work processes (Kalshoven et al., 2011). Ethical
guidance involves explaining the values and guidelines of ethics to followers,
emphasizing the importance of ethical standards, and making ethics an
explicit part of the leadership agenda (Brown & Trevifio, 2006). Through
ethical guidance, leaders reward those who act according to ethical
standards and penalize those who violate them, fostering ethical awareness
among followers.

While the dimensions of people orientation, fairness, and integrity
constitute the moral person within ethical leadership (Brown et al., 2005),
power sharing, role clarification, ethical guidance, and concern for
sustainability form the facet of moral management (Khuntia & Suar, 2004).
Such a comprehensive definition has enabled a deeper understanding and
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measurement of ethical leadership, providing a foundation for further
research and practical application in organizations.

Measuring Ethical Leadership

The first instruments began to develop in the early 21st century.
Brown and colleagues (Brown et al., 2005) developed the Ethical Leadership
Scale (ELS), which has been widely used in research. However, ELS faces
criticism due to the breadth and ambiguity of its items, as well as a lack of
precision in defining behaviors related to ethical leadership (Tanner et al.,
2010). These weaknesses have highlighted the need for the development of
new instruments that better capture the multidimensionality of ethical
leadership, including a leader's personal moral traits and managerial
practices.

In developing the Ethical Leadership at Work Scale (ELW; Kalshoven
et al., 2011), the authors aimedto overcome the limitations of previous
instruments (e.g., the ELS), focusing on more precise item formulation and an
expanded set of dimensions encompassing ethical leadership. The ELW is
based on extensive analysis of existing research, interviews with managers
and employees, and original items developed by the researchers, using an
empirical-descriptive approach. This approach emphasizes the concrete
behaviors of leaders and their interactions with employees, allowing for the
assessment of ethical leadership without prior knowledge of ethics. The
evaluation is based on the frequency of displaying certain behaviors rather
than on assessing the ethicality of leaders' actions, highlighting the
interaction between leaders and followers as key to perceiving ethical
leadership.

The ELW enhances its predecessor, the Ethical Leadership Scale
(ELS), by focusing on moral management aspects such as power sharing,
role clarification, and sustainability. It has been adapted into multiple
languages, reflecting its global relevance and the broad interest it has
generated. The ELW not only expands the definition of fairness to include
daily work interactions but also integrates environmental considerations,
aligning with corporate social responsibility and business ethics.
Additionally, it assesses leaders' integrity but omits trust, offering a
comprehensive tool for evaluating ethical leadership (Kalshoven et al., 2011).
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The ELW not only represents a theoretical breakthrough but also
excels in practical applications, providing a comprehensive framework for
analyzing the various dimensions of ethical leadership (Kalshoven et al.,
2011; Silva & Duarte, 2022). The ELW scale encompasses several
dimensions of ethical leadership, including fairness, integrity, ethical
guidance, people orientation, power sharing, role clarification, and concern
for sustainability. These dimensions are interrelated and collectively
contribute to a comprehensive understanding of ethical leadership. For
instance, fairness and integrity are foundational elements that support trust
and respect within an organization, while ethical guidance and people
orientation foster a supportive and morally sound work environment
(Kalshoven et al., 2011).

Empirical studies using the ELW scale have measured various work
attitudes, including job satisfaction, organizational commitment, and trustin
leadership (Jang & Oh, 2017; Kim & Park, 2015). For instance, ethical
leadership significantly enhances job satisfaction by promoting a positive
work environment and fair treatment (Kalshoven et al., 2011; Steinmann et
al., 2016). Organizational commitment, reflecting employees' emotional
attachment and loyalty to their organization, is also positively influenced by
ethical leadership, which fosters a sense of belonging and ethical culture
(Kim & Park, 2015; Metwally et al., 2019). Additionally, the ELW concept
incorporates sustainability as a crucial construct (Kalshoven et al,, 2011),
particularly predicting green behavior (Ahmad et al., 2021). The scale has
also been predictive of other important outcomes, such as employee
engagement and reduced counterproductive work behaviors (Huang et al.,
2021). Ethical leaders who exhibit behaviors such as fairness, integrity,
ethical guidance, and concern for sustainability create an environment where
employees feel psychologically safe to voice their opinions and concerns
(Ahmad & Umrani, 2019). Ethical leadership has been found to enhance
psychological safety by fostering trust, respect, and open communication
within the organization (Walumbwa & Schaubroeck, 2009).

The ELW scale is positively related to other leadership styles, such as
transformational leadership transactional or severant leadership, and
negatively related to autocratic and passive leadership (Steinmann et al.,
2016; Zhu et al.,, 2015). Both ethical and transformational leadership
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emphasize the moral and inspirational aspects of leadership, though ethical
leadership places a stronger emphasis on ethical conduct and moral
principles (Den Hartog, 2015). Ethical leadership provides incremental value
by specifically addressing ethical issues and promoting a culture of integrity,
which may not be as explicitly covered in transformational leadership (Chun
etal., 2009; Den Hartog, 2015).

Study Aims

The objective of this study was to adapt the Ethical Leadership at Work
Scale (ELW; Kalshoven et al., 2011) into Serbian (ELW-SR), examine the
construct validity of this new version, and assess its alighment with the
original ELW scale; our aim was to offer a new and more comprehensive self-
report measure of employees' perceptions of ethical leadership of their
superiors. This study builds on the constructs used by Kalshoven and
colleagues (2011) to validate ELW. While adapting the ELW to Serbian,
particular emphasis was placed on tailoring the scale to reflect the cultural
and linguistic nuances of the region. This adaptation involved not only
linguistic accuracy in translation but also ensuring that the concepts of
ethical leadership were relevant and comprehensible within the Serbian
workplace environment. Additionally, the study investigated the factor
structure of the ELW-SR, verifying whether the original seven-dimensional
structure remained stable in the Serbian context. Assessing the factor
structure was crucial for confirming the structural validity of the scale and its
dimensions across different cultural settings. Gender and organizational type
(public vs. private) were tested for measurement invariance. Previous studies
indicated that male and female leaders may exhibit different leadership
styles shaped by societal expectations and traditional values (Mitri¢-
Acimovi¢ et al., 2012; Stojanovi¢-Aleksi¢ et al., 2016; StoSi¢ Pani¢ & Simig,
2024). Additionally, public sector organizations face unique ethical
challenges (due to their bureaucratic structures and reform pressures), and
thus, they may differ from the private sector (Janovac et al.,, 2023). By
examining scale invariance across gender and organizational type, this study
aims to ensure that the scale accurately captures employees' perceptions of
ethical leadership in diverse contexts, enhancing the validity and applicability
of the measure across various demographic and professional groups in
Serbia. We examined the criterion validity of ELW-SR by analyzing its
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correlations with psychological safety, self-efficacy, and job satisfaction,
which are considered outcomes of ethical leadership. These constructs were
chosen based on their established relevance in leadership research.

Method

Sample

The initial sample consisted of 392 employees. Given that the scale
measures the ethical behavior of managers as rated by employees, we
excluded individuals with less than six months of work experience, those
without a direct supervisor, and those not part of a team of at least three
people. This refinement left a sample of 312 individuals. After removing
multivariate outliers based on Mahalanobis distance criteria (Tabachnick &
Fidell, 2007), 306 participants remained. We used a convenience sample,
comprising individuals with at least six months of work experience (Min=0.7,
Max = 37, M =7.96, SD = 9.09), of which 72.5% were female. Participants’
age ranged form 20 to 63 years (M = 31.85, SD = 8.62). The highest
percentage of participants had higher education, with completed bachelor's
(32.4%) or master's degrees (36.9%), while 18.6% had finished vocational
high school or gymnasium, and the smallest percentages had completed
associate degrees (6.9%) or doctoral studies (5.2%). Nearly 90% of
participants came from urban areas, 5.6% from towns, and 5.2% from rural
areas. In terms of employment, 56.9% were on permanent contracts, 36.3%
on temporary contracts, and 6.9% employed on other bases. A majority of
74.8% worked in private organizations, while 25.2% were in the public
sector.

Measures
Ethical Leadership at Work Questionnaire (ELW; Kalshoven etal., 2011)

The ELW was designed to explore the prerequisites and outcomes of
ethical leadership by asking subordinates to rate their supervisors' ethical
leadership behaviors. Participants were instructed to read each item
carefully and decide the extent to which they agreed or disagreed with it using
a five-point Likert scale (1 - strongly disagree, 5 - strongly agree). The ELW
features 38 items spread across seven dimensions: People Orientation ("Is
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genuinely concerned about my personal development"), Fairness ("Holds me
accountable for problems over which | have no control" *reverse item),
Power Sharing ("Allows subordinates to influence critical decisions"),
Sustainability Concern ("Shows concern for sustainability issues"), Ethical
Guidance ("Explains what is expected from employees in terms of behaving
with integrity"), Role Clarification ("Indicates what the performance
expectations of each group member are"), and Integrity ("Keeps his/her
promises"). The initial version's reliability in original study ranged from .84 to
.94. For this study, the scale was translated into Serbian using a back-
translation method. Two bilingual translators translated and re-translated
the 38 items, discussing and reconciling differences to agree on a
functionally equivalent Serbian version.

Perceived Organizational Support Scale (POSS; Armstrong-Stassen & Ursel,
2009)

Originally developed by Eisenberger et al. (1986), this scale measures
perceived organizational support and was adapted by Armstrong-Stassen
and Ursel. It consists of 10 items, with a five-point Likert scale as a response
format (1 - strongly disagree; 5 - strongly agree). An example item is: "The
organization values my contribution to its well-being.".This unidimensional
questionnaire was adapted to Serbian using a back-translation method for
this research. Original studies have shown it to have strong metric properties,
with a Cronbach's alpha coefficient of internal consistency of .95.

Psychological Safety Questionnaire (PSQ; Edmondson, 1999, adaptation
Goljovié, 2023)

The PSQ is a unidimensional questionnaire consisting of 7 items, with
responses also on a five-point Likert scale (1 - strongly disagree; 5 - strongly
agree). Respondents need to answer each question based on their personal
experience in the current work environment/team. An example item is: "l feel
safe to take a risk in this organization.". It was adapted to Serbian using a
back-translation method for this study. The scale has demonstrated good
metric characteristics in original research, with a Cronbach's alpha
coefficient of internal consistency of .80.
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Job Satisfaction Measure (JSS; Dolbier et al., 2005)

This single-item questionnaire asks respondents to rate their job
satisfaction on a five-point Likert scale (1 - not at all satisfied; 5 - extremely
satisfied), answering the question: "Overall, how satisfied are you with your
job?" This single-item measure is designed to measure the general affective
dimension of job satisfaction. Initial research demonstrated satisfactory
reliability and validity of this measure, and the justification for its use has
been supported in numerous studies (Ock, 2020).

Procedure and Data Analysis

Following permission from one of the authors of the original scale for
its use and translation, a forward translation was conducted by two
independent translators (Hedrih, 2019), followed by data collection. Data
analysis involved confirmatory factor analysis (CFA) using the maximum
likelihood method with IBM SPSS and the AMOS (version 21, extension),
which was used to assess the structural validity of the instrument.
Specifically, we aimed to assess whether the factor structure of the Serbian
adaptation of the scale corresponds to the original factor structure. Both a
unidimensional (single-factor) model and a seven-factor model, including a
variant with correlated residuals, were tested. Model fit was evaluated using
various indices, including x2, x2/df, Comparative Fit Index (CFl), Tucker-
Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and
Standardized Root Mean Square Residual (SRMR). A model was considered
to have an acceptable fit if CFl and TLI values were .90 or higher, and if the
values of RMSEA and SRMR were .08 or lower (Kline, 2011). Criterion validity
was tested to examine how well the test results predict relevant outcomes
related to ethical leadership. Invariance was tested against two criteria:
gender and the type of organization in which participants work (i.e., employed
in the public or private sector).

Results

The results of the CFA (Table 1) indicated that the unidimensional
model had a relatively high x2/df ratio, with fit indices (i.e., CFI, TLI, RMSEA,
and SRMR) suggesting inadequate model fit.
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The seven-factor model showed improvement over the
unidimensional model. However, although the fit of this model was better
(compared to the unidimensional model), the fit indices still fell short of the
acceptability thresholds. Significant improvement was achieved with the
introduction of correlated residuals into the seven-factor model. This model
displayed a x°/df of 2.330, CFl of .916, and TLI of .907, indicating a good
model fit. The RMSEA value reduced, also suggesting a good fit. However, the
SRMR value remained significantly above acceptable limits.

Table 1

Results of Confirmatory Factor Analysis

¥ df  ¥¥df CFl TLI RMSEA  SRMR
1-factor model 207653 659 3.153 .859 .850 084 237
7-factor model 1769.46 644 2.748 .888 .878 .080 .091
/-factor model with 1491.09 640 2.330 .916 .907  .066 100

correlated residuals

An ANOVA test was conducted to compare the fit of different models.
The differences between the models were assessed using ANOVA tests of
the chi-square values. The results indicated that the difference between the
unidimensional model and the 7-factor model was statistically significant
(AX*=307.07, Adf =15, p<.001), suggesting that the 7-factor model provides
a significantly better fit than the unidimensional model. Additionally, the
difference between the 7-factor model and the 7-factor model including
correlated dimenions and several residuals was also statistically significant
(A = 278.37, Adf = 4, p < .001), indicating that including correlations
significantly improves the model fit. Furthermore, the comparison between
the unidimensional model and the 7-factor model with correlated dimenions
revealed a significant difference (AX? = 585.44, Adf = 19, p <.001), providing
further support for the best fit of the 7-factor model with correlated
dimenions (for the graphical representation of this model, see Figure 1).
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Figure 1

A Seven-factor Solution with Correlated Dimensions and Residuals

Coneern for
sustainability

Power sharing

Note. Correlations between latent dimensions were included in the analysis but not shown
in the model for clarity.

The next segment of the analysis focuses on testing the model's
invariance with respect to two key demographic criteria: gender and the type
of organization (public or private). Invariance is crucial for determining
whether the factor structures of the model are consistent across the studied
groups. The analysis was conducted at four levels: configural, metric, scalar,
and strict invariance, each imposing increasingly stringent conditions of
equality among groups. The results are summarized in tables that illustrate
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how the model performs in terms of different fit indices (x*/df, CFl, TLI,
RMSEA) and changes in these indices (ACFI, ATLI, ARMSEA) across the
various levels of invariance.

The analysis of invariance by gender (Table 2) indicated that the
model meets the basic adaptability requirements across all levels of
invariance. Although the CFI (.879) and TLI (.867) values were relatively high,
they did not reach the commonly recommended thresholds (.90) for optimal
model fit. These values suggested acceptable, but not ideal, fitting, implying
that the model adequately represented the data structure in relation to
gender. Changes infitindices (ACFI, ATLI, ARMSEA) between different levels
of invariance were minimal, suggesting that the model maintained
consistency in measurement across both genders.

Table 2

The Analysis of Invariance across Gender

X>/df  CFI TLI RMSEA ACFI ATLI A RMSEA

Configural 2.00 .879 .867 .067 - - -

Metric 1.98 .889 .867 .067 .00 .00 .00
Scalar 195 .889 .867 .067 .00 .00 .00
Strict 195 .890 .868 .066 .01 .00 .00

The analysis of invariance by organizational type (public vs. private)
(Table 3) showed that models at different levels of invariance had decent,
but not ideal, adaptability indices. The configural model had a CFl of .883 and
TLI of .872, indicating a fit below the usual threshold of .90. The CFl and TLI
values were similar across models. Such findings suggested that the factor
structures remained relatively consistent regardless of the considered levels
of invariance. RMSEA values were consistently low (.054-.056); however, the
CFl and TLI values were below the recommended thresholds.
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The Analysis of Invariance across Type of Organization (Private or Public)

X>/df  CFI TLI RMSEA ACFI ATLI A RMSEA
Configural 194 883 .872 .056 - - -
Metric 192 .883 .872 .056 .00 .00 .00
Scalar 192 .881 .871 .056 .00 .00 .00
Strict 190 .881 .870 .054 .00 .00 .00

In the next step, we assessed the interconnectedness between
various dimensions of ethical leadership, including orientation to people,
fairness, power sharing, sustainability, ethical guidance, role clarification,
and integrity (Table 4). All correlations were statistically significant and
moderate in magnitude, implying that different aspects of ethical leadership
were closely linked. Such findings indicated the conceptual coherence of the
ethical leadership construct as a whole, supporting the internal validity of the

measured dimensions.

The reliability of each dimension (Table 4), assessed by Cronbach's
alpha coefficients, had values ranging from .814 to .958, suggesting an

exceptionally high degree of internal consistency for each dimension.

Table 4

Descriptive Statistics, Pearson Correlation Coefficients, and Reliability Measures

1 2 3 4 5 6 7
People orientation (.94)
Fairness 417 (.89)
Power sharing 60" .33"  (.81)
Concern for sustainability 417 187 377 (.89)
Ethical guidance 60" 327 407 427 (.92)
Roles clarification 66"  .257 467 287 677  (.93)
Integrity 73" 49" 47" 367 62" 682"  (.96)
M 3.68 4.00 356 294 365 3.83 3.93
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SD 1.06 1.09 .87 1.23 1.1 1.03 1.10
Sk -.57 -1.02 -43 .04 -.63 -.80 -.89
Ku -.67 11 -.31 -.95 -.38 -.20 -.07

Note. Sk - skewness; Ku - kurtosis; values in parentheses indicate Cronbach alpha
coefficients.

"p<.05."p<.01.

The results also revealed significant positive correlations between job
satisfaction and all dimensions of ethical leadership, with correlations
ranging from moderate to high (r = .31 - .52). These correlations support the
criterion validity of the instrument. The relationships between self-efficacy
and ethical leadership were weaker; still, self-efficacy showed significant
correlations with all dimensions of ethical leadership except for fairness.
Psychological safety showed moderate to high significant correlations with
all dimensions of ethical leadership, suggesting that a greater perception of
ethical leadership contributes to a greater sense of safety among employees.

Table 5

Pearson Correlation Coefficients between Ethical Leadership and Related
Constructs

People Fairn Power Concern for Ethical Roles Integ
orientation ess sharing sustainability guidance clarif. rity
Job
satisfaction 517 317 45”7 317 427 43" 52"
Self-
efficacy 24" .05 217 A4 .20” 15 217
Psy.
safety 527 .38” 407 28" 317 .357 477
"p<.05."p<.01.
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Discussion

The aim of this study was to translate the Ethical Leadership at Work
Scale (ELW) into Serbian, to examine the construct validity of the new
version, and to demonstrate the level of invariance between the Serbian
version of the ELW (ELW-SR). This study builds on the constructs proposed
by Kalshoven et al. (2011), who developed the Ethical Leadership at Work
scale as an extension and elaboration of the earlier ethical leadership
framework introduced by Brown et al. (2005). We verified whether the
original seven-dimensional structure remains stable in translation.

Consistent with the ELW, the Serbian version of this instrument
(ELW-SR) comprises the dimensions of people orientation, fairness, power
sharing, concern for sustainability, ethical guidance, role clarification, and
integrity. Fitindices confirm that the seven-dimensional solution provides the
most optimal fit. Comparative model analyses suggest that the seven-
dimensional solution is the most suitable model among those tested. Similar
to the initial version, values indicating that a one-factor solution would be
adequate were not obtained. Even though the initial validation yielded
significantly better results, the one-factor solution was not retained as the
final one nor was it recommended to use a composite score as a unitary
measure of ethical leadership. The structure of ELW-SR effectively reflects
the key aspects of ethical leadership, as identified in the original study. Since
residual correlations were introduced for items that belong to the same
measurement subject and conceptually describe very similar phenomena,
this solution was retained as meaningful and adopted as final.

The invariance of the scale was examined in relation to two criteria:
gender and type of organization, which enabled the determination of whether
the scale measures ethical leadership equally well among different
demographic and professional groups in Serbia. The CEE region has distinct
historical, social, and economic characteristics that influence organizational
behavior and leadership styles (Cartwright, 2020). For instance, the legacy of
hierarchical and authoritative leadership styles from the pre-transition period
may impact how ethical leadership is perceived and practiced (Csath, 2022).
Therefore, it is crucial to validate and adapt the ELW-SR to ensure it
accurately reflects the ethical leadership constructs within this specific
cultural milieu. By doing so, we can ensure that the instrument is sensitive to
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cultural nuances and provides valid and reliable measurements of ethical
leadership in the CEE context.

The decision to test for invariance across different genders and types
of organizations stems from theoretical and empirical considerations.
Gender differences in leadership have been widely documented in the
literature, with research suggesting that men and women may exhibit and
perceive leadership behaviors differently (Ho et al., 2015; Kacmar et al,,
2011). Eagly and Johnson (1990) posited that women tend to adopt a more
transformational leadership style, characterized by empathy and ethical
considerations, whereas men may lean towards transactional leadership.
Given these differences, it is essential to examine whether the ELW-SR is
equally valid for both genders to ensure it does not inadvertently favor one
over the other. Additionally, the variation in organizational types—such as
public vs. private sectors—can also influence the practice and perception of
ethical leadership. Public sector organizations often emphasize
transparency and accountability, while private sector entities might prioritize
efficiency and profitability (Andersen, 2010). These differing organizational
cultures can shape the way ethical leadership is enacted and perceived. By
testing the invariance of the ELW-SR across different types of organizations,
we can ascertain its robustness and applicability in varied organizational
settings, ensuring its broader utility and relevance.

However, the results of the present study do not unequivocally
indicate invariance. A positive aspect of the obtained results is that there are
no differences in versions according to both criteria. The differences in fit
indices that were obtained are negligible. Nevertheless, the fit indices
achieved in this analysis are not within acceptable limits but are slightly
below. Although such results could be accepted according to some less
stringent criteria, the conclusion is that this solution is not acceptable and
does not positively support the invariance of the measure relative to the
examined criteria.

Criterion validity was further explored through a comparative analysis
of ELW-SR with existing instruments measuring related outcomes of
leadership, ensuring that ELW-SR adequately reflects the role of ethical
leadership on important workplace outcomes. Supporting the scale's
criterion validity, our results revealed significant positive correlations
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between job satisfaction and all dimensions of ethical leadership. The
association with the dimension of self-efficacy, as well as psychological
safety, shows medium to high significant correlations with all dimensions of
ethical leadership, suggesting that a higher perception of ethical leadership
correlates with a greater sense of personal efficacy and a higher sense of
security among employees within the same team. The results support the
idea that all seven dimensions should be considered when studying ethical
leadership. This provides additional value in predicting outcomes and
contributes to a more detailed understanding of how ethical leadership
develops or functions, as well as of particularly effective behaviors. The
results are consistent with previous research examining how ethical
leadership can contribute to job satisfaction (Jang & Oh, 2017; Steinmann et
al., 2016), psychological safety (Ahmad & Umrani, 2019), and ultimately,
employees' self-efficacy (Hoogh & Hartog, 2008; Tongsoongnern & Lee,
2022).

Within our study, significant limitations were identified that deserve
special attention in order to deepen the understanding of the results obtained
and guide future research initiatives. One of the key limitations was related to
the sample of respondents, which was not sufficiently balanced in terms of
variables relevant for measuring invariance, which is the most significant flaw
observed in the process of assessing psychometric characteristics. This
imbalance may have contributed to the less favorable results; thus, further
research is needed to address this aspect in detail and draw reliable
conclusions. Furthermore, there is a pronounced need for more thorough
research into the nomological network of leadership to provide a clearer
understanding of this complex construct. Additionally, given the closeness of
the construct of ethical leadership to related concepts such as servant and
transformational leadership, it is advisable to conduct an analysis of the
instrument's discriminative validity. Such an analysis is crucial for making a
reliable decision about the psychometric characteristics of the scale,
ensuring its validity and reliability in academic and practical applications.

From a theoretical perspective, this research contributes to the
literature on ethical leadership by expanding the empirical basis of the ELW
scale and testing its applicability in a different cultural context. The findings
affirm that the concept of ethical leadership is relevant and applicable
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beyond the Anglo-Saxon context, offering insights into the universality and
cultural specifics of ethical leadership. Moreover, the study highlights the
importance of further examining and validating the multidimensionality of
ethical leadership.

The practical implications of this research are substantial,
particularly in the context of fostering ethical leadership within Central and
Eastern European (CEE) organizations. The ELW-SR instrument provides a
robust tool for organizations seeking to elevate ethical standards and
encourage ethical behavior in the workplace. This instrument enables
leaders and HR professionals to identify specific areas for development and
training, thereby facilitating targeted interventions to enhance ethical
leadership. Furthermore, employing the ELW-SR can help cultivate a work
environment characterized by transparency, integrity, and fairness. By
regularly assessing ethical leadership behaviors, organizations can build and
sustain a strong ethical culture, which in turn can lead to increased employee
satisfaction and loyalty. Ultimately, the utilization of the ELW-SR has the
potential to improve overall organizational efficiency by ensuring that ethical
considerations are integral to leadership practices.

Conclusion

The objective of this study was to translate the Ethical Leadership at
Work Scale into Serbian and to examine the factor structure, measurement
invariance, and construct validity of the Serbian version. The results
demonstrated that the seven-dimensional structure of the scale effectively
reflects the key aspects of ethical leadership, despite challenges related to
invariance across gender and organizational type. Overall, the instrument
shows promising psychometric properties, and the author recommends its
further use, emphasizing the scale's importance in the development and
research of ethical leadership, particularly in the demographic area where
the validation was conducted. This instrument not only provides insights into
the specific dimensions of ethical leadership but also encourages
organizations to actively engage in promoting ethical values and behaviors,
which is crucial for building sustainable and responsible business practices.
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Supplementary Materials

Table S1

Descriptive Statistics: Individual Items of the ELW-SR

Item translated to Serbian

M SD Sk Ku Loading
language

Orijentacija na ljude
ELW-  Zainteresovan je za to kako se

RS 1 zaista ose¢am i kako miide na 3.82 1.13 -77 -.12 .86
poslu.
ELW-  Ostavlja dovoljno vremena za
RS_2  uspostavljanje licnog 3.77 1.20 -.68 -.58 .80
kontakta.
ELW-  Obrada paznju na moje
7 1.21 - -
RS.3  potrebe. 3.70 .65 .57 .86
ELW-  Odvaja vreme za razgovor sa
RS_4 mnom o tome kako se 3.46 1.34 -.37 -1.12 .82
ose¢am na poslu.
ELW- Iskr.erlvo!e zaln'Feresovan za 3.47 1.30 41 -93 81
RS_5 moj liéni razvoj.
ELW-  Saose¢a sa mnom kad imam 3.73 1.3 66 60 89
RS_6  problema.
ELW-  Brine o svojim podredenima. 3.84 1.21 -75 46 85
RS_7
Pravicnost
ELW-  Smatra me odgovornim/om za
RS_8  probleme nad kojima nemam 3.93 1.18 -.92 -14 .88
kontrolu.
ELW-  Smatra me odgovornim/om za
RS_9 posao nad kojim nemam 3.95 1.20 -.98 -.07 .94
kontrolu.
ELW-  Smat d im/
ma Ira mec_> govo.rnlrr? gm za 413 114 -1.20 4 86
RS_10 stvari koje nisu moja krivica.
ELW-  Gradi sopstveni uspeh na
RS_11 rezultatima koji su postigli 3.73 1.41 -.70 -.90 53

drugi.
ELW-  Fokusiran je uglavhom na
RS_12 postizanje sopstvenih ciljeva.
ELW-  ManipuliSe podredenima.
RS_13

3.30 1.46 -.29 -1.29 A7

3.96 1.35 -1.03 -.28 .56
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Podela moci
ELW-  Omogucava podredenima da
RS_14 uti¢u na donoSenije kljuénih 3.25 1.19 -.40 -.67 .64
odluka.
ELW-  Ne dozvoljava drugima da
3.95 1.19 -
RS_15 udestvuju u donosenju odluka. 1.04 21 58
ELW-  TraZi savete od podredenih
RS_16 koji se ticu organizacione 3.53 1.20 -.57 -.45 74
strategije.
ELW-  Preispituje odluke na osnovu
RS_17 preporuka koje dobije od 3.74 1.08 -.68 -.09 .70
svojih podredenih.
ELW- DOdG:lJUJfE pO(.jrede.nlma 3.80 113 .92 57 54
RS_18 zaduZenja koja suizazovna.
ELW-  Dozvoljava mi daigram
RS_19 klju¢nu ulogu prilikom 3.48 123 51 64 20

definisanja ciljevai zeljenih
rezultata rada.

Briga za odrzivost

ELW-  Zeli da radimo na ekologki

1 1.31 - -
RS_20 prihvatljiv nacin. 8 3 5 89 81
ELW-  Pokazuje zabrinutost za
RS_21 pitanja odrzZivosti Zivotne 2.95 1.38 .03 -1.17 .94

sredine.

ELW-  StimuliSe recikliranje

RS_22 predmetaimaterijala u nasem 2.74 1.39 21 -1.17 .82
odeljenju.

Eticno vodenje

ELW-  Jasno objasnjava koja su

RS_23 pravila ponaSanja i kako da svi 3.60 1.25 -.60 -.62 .50
"igraju posteno".

ELW-  Objasnjava $ta se od

RS_24 zaposlenih o¢ekuje u pogledu 3.80 1.28 -.81 -.31 .84
etiCnog ponasanja.

ELW-  PojaSnjava dileme koje suu

RS_25 vezi sa etiénim ponasanjem 3.67 1.23 -.64 -.56 .89
na radnom mestu.

ELW-  Brine se o tome da svi

RS_26 zaposleni prate eticke 3.64 1.26 -.63 -.62 .92
propise.
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ELW-  Pojasnjava moguce posledice

RS_27 neeti¢nog ponasanja mene i 3.55 1.21 -.52 -.61 .89
mojih kolega.

ELW-  Podsti¢e raspravu medu

RS_28 zaposlenima o pitanjima 2.66 1.29 .26 -.93 .83
moralnog postupanja.

ELW-  Pohvaljuje zaposlene koji se

RS_29 ponasajuu skladu sa
smernicama o radnoj etici i
moralnom ponasanju.

3.42 1.33 -.43 -.92 .66

Razjasnjenje uloga

ELW-  Jasno ukazuje na to koji posao

RS_30 treba uraditi, za svakog ¢lana 3.63 1.17 -.58 -43 .73
tima.

ELW-  Objasnjava Sta se oc¢ekuje od

3.73 1.22 - -
RS_31 svakog ¢lana grupe. 65 68 75
ELW-  ObjaSnjava Sta se ocekuje od

91 1.14 - -

RS_32 meneimojih kolega. 3.9 89 12 94
ELW-  PojaSnjava prioritete.

4.01 1.1 -
RS 33 0 5 1.08 .36 .94
ELW-  PojaSnjavako je za Sta

3.88 1.17 -
RS_34 odgovoran. 93 07 81

Integritet
ELW-  Odrzava svoja obecanja.
RS, 35 3.92 1.12 -79 -13 .95
ELW-  MozZe mu se verovati da radi
RS_36 ono $to kaze. 3.97 119 -1.00 09 97
ELW-  Mogucée je pouzdati se u njega
RS_37 da deispuniti ono Sto je 3.95 1.19 -.99 .07 .90
obecao.

ELW-  Uvek drzi svoju rec. 3.89 1.17 -90 04 &7

RS_38
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ABSTRACT

The study aims to explore the specific relation of different executive functions
with depressive symptoms in a non-clinical sample of young adults in Croatia.
The online study included 290 young adults (aged 18-35). Participants
completed a PHQ-9 questionnaire that assessed depressive symptoms, one
measure of executive functions using self-report, and two behavioural tasks
measuring working memory and inhibition. Partial correlation analysis indicated
that better working memory (measured using both self-report and a behavioural
task) is related to less depressive symptoms in young adults. Contrary to
expectations, the relation between inhibition and depressive symptoms was not
confirmed. Additionally, the regression analysis suggests that working memory
task is an important predictor of depressive symptoms, even after controlling for
participant’s education level, financial status, and level of resilience. Research
shows that certain executive functions are differentially related to mental health
in young adults. Additional research is needed to explore the mechanism
underlying these differences and aid the creation of more appropriate treatment
plans.

Keywords: executive functions, working memory, inhibition, depressive
symptoms, young adults
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Introduction

People are often exposed to stressors that can lead either to
adaptation or to various adverse health, behavioural, or psychological
consequences. For example, it is estimated that, during their lifetime,
approximately 70% of people will experience at least one traumatic life event
such as exposure to death or the threat of death, serious physical injury
(actual or threatened), or sexual violence (experienced directly, withessed
first-hand or indirectly, or experienced in professional activity; Frewen et al.,
2019). A particularly challenging period that may require good adaptation
skills is young adulthood. The period of transition from adolescence to
adulthood often involves people changing their environment and exploring
new experiences and new social roles. Various tasks that can arise in young
adulthood make this period particularly stressful, especially for individuals
with lower levels of psychological resilience. Among others, a particularly
common psychiatric disorder among young adults is depression. In the
United States, between 2015 and 2020, levels of depression in the
population under 35 years of age increased, and 17.2% of young people aged
18 to 25reported experiencing at least one major depressive episode
(Goodwin et al., 2022). Younger adults were more likely to report depressive
symptoms than any other age group. Additionally, Arias-de la Torre et al.
(2023) noted that the point prevalence of clinically relevant depressive
symptoms in Europe between 2013 and 2020 had high variability across
countries, with the highest within-country prevalence increases being
observed in Slovenia, Denmark, Lithuania, and Croatia.

In addition to dissatisfaction, extreme feelings of sadness and
pessimism, symptoms of depression involve the occurrence of physical,
social, and cognitive changes (i.e., changes in sleeping habits and appetite,
lack of motivation and energy, difficulty concentrating and ability to make
decisions, and withdrawal from social activities). In individuals with major
depressive disorder, all of these symptoms cause clinically significant
distress or impairment in work, social, or other areas of functioning
(American Psychiatric Association, 2013). Severe forms of depression may
involve suicidal thoughts that can lead to suicide attempts and,
consequently, deaths by suicide. Finally, many individuals who have
subsyndromal depression may later develop difficulties that will require
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intervention (Goodwin et al., 2022); therefore, it is crucial to recognize the
factors that are associated with symptoms of depression in young adults.

Successful adaptation models emphasize a combination of
physiological, neurobehavioral, environmental, and psychological factors.
These psychological factors include executive functions, which play an
importantrole in understanding complex and abstract concepts, solving new
problems, and planning and governing different situations. A large body of
research shows that as part of the developmental process of adaptation,
undifferentiated neutral systems in childhood become increasingly
specialized with age. For example, a well-known "unity and diversity" theory
of executive functions (Miyake et al.,, 2000) posits that interrelated but
separate components of cognitive functioning include cognitive flexibility,
working memory, and inhibition as basic components. In detail, cognitive
flexibility refers to the ability to change perspective or approach a problem
with new rules or priorities. Working memory involves the ability to hold and
mentally manipulate information. Finally, inhibition refers to the ability to
stop an automatic or dominant response in order for a person to achieve a
certain goal or delay the satisfaction of certain needs. Executive functions are
most often assessed using behavioural tasks and rating scales. Behavioural
tasks typically measure accuracy and reaction time. On the other hand, rating
scales have been developed to improve the ecological validity of executive
function measures in complex everyday situations. Using scales to assess
executive function, the participant reports cognitive difficulties performing
everyday tasks. The use of both behavioural tasks and rating scales as part of
executive function assessment is recommended, as different methods have
been shown to measure different aspects of executive function (Toplak et al.,,
2013).

Many studies suggest that depression is associated with impaired
executive functions. For example, individuals with depressive symptoms
performed poorly on executive function tasks such as working memory
(Semkovska et al., 2019) and inhibition (Yitzhak et al., 2023) compared to
controls. According to the Resource Allocation Model (RAM; Ellis & Moore,
1999), it is assumed that there is a fixed amount of resources available for
information processing. According to this model, depression increases
coghnitive load and consumes resources that would otherwise be devoted to
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a task. In other words, a higher level of depression would reduce a person's
ability to focus attention on cognitive tasks, especially in the case of complex
tasks. In addition, some researchers believe that executive functions can
serve as a protective factor that aids coping with depressive symptoms; that
is, they believe executive function training can reduce the likelihood of
depressive symptoms (Beloe & Derakshan, 2020). Studies suggest that
better executive functions most likely "protect" an individual from
preoccupation with negative thoughts and low mood. However, studies in
this research field are not entirely consistent. In particular, some studies
show no differences between depressed and non-depressed individuals on
measures of executive functions (Murphy et al.,, 2019), except in late
adulthood (Rosselli et al,, 2019). Working memory and, particularly,
inhibition seem to be the most frequently studied executive functions in
depression-related research. Specifically, inhibition is mentioned in 68%,
and working memory is mentioned in 35% of research studies, which makes
them the most represented in the literature on executive functions (Baggetta
& Alexander, 2016). Therefore, it is necessary to determine their separate
contribution to the mental health of young adults. Additionally, the link
between executive functions and depressive symptoms is well-documented
in clinical and older adult samples; however, the relation between these
constructs within non-clinical samples of young adults is less recognized.
Exploring factors associated with depression in young adults in Eastern
Europe is particularly important, given that this population was shown to be
atincreased risk of serious mental health problems.

The Present Study

The aim of the present study was to explore the association of working
memory and inhibition with symptoms of depression in a non-clinical sample
of young adults in Croatia using a cross-sectional design. Given that some
previous research has used only subjective or only objective measures of
executive functions (i.e., Nikolin et al., 2021), the strength of our research
design is the parallel use of a subjective self-report questionnaire, as well as
objective behavioural tasks to measure specific executive functions and their
separate relations to depressive symptoms. In line with the Resource
Allocation Model of Ellis & Moore (1999), it was hypothesized that better
working memory and inhibitory ability, as measured by self-report and
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behavioural tasks, would be associated with lower levels of depressive
symptoms in young adults.

Method

Data and Participants

The data were collected online during August and September 2023
using a snowball method via social networks, portals, e-mail lists, and by
directly sharing the link with acquaintances. To achieve representativeness,
the sample was weighted by demographic characteristics (i.e., age,
socioeconomic status) and device (computer and mobile). After excluding
participants with neurological disorders (i.e., epilepsy, traumatic brain
injury), the final sample consisted of 290 young adults (225 females, 64
males, and one non-binary individual) aged 18-35 (M,e = 24.35 years, SDqyge =
3.87 years). The participant’s level of education was as follows: 0.3% had
finished primary school, 35.4% had finished high school (between 11 and 12
years of schooling), 63.6% had a college degree, and 0.7% had a
postgraduate degree. Moreover, 73.7% reported an average financial status.
With regard to their employment status, 2% were high school pupils, 54.8%
were students, 35.3% were employed and 7.9% unemployed. The research
was ethically approved by the University Institutional Review Board (IRB). To
be allowed to participate in the study, all participants provided written
informed consent.

Measures

Executive functions — self-report

Adult Executive Function Inventory (ADEXI; Stelcar, 2021)

The Croatian version of the ADEXI (Stelcar, 2021) was used to
measure executive functions in young adults. The inventory consists of 14
items measuring working memory difficulties (9 items; e.g., "l have difficulties
with tasks or activities that involve several steps") and inhibition difficulties
(5items; e.g., "l have a tendency to do things without first thinking about what
could happen"). The participants used a five-point Likert-type scale to assess
how well each statement describes them (1 = "definitely not true," 2 = "not
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true," 3 = "partially true," 4 = "true," and 5 = "definitely true"). The score is
calculated as a linear combination of answers to the associated statements,
with higher scores indicating greater difficulties in executive functions. In our
sample of young adults, the internal reliability coefficients of the subscales
were a =.87 (working memory difficulties) and a = .66 (inhibition difficulties).

Executive functions — behavioural tasks

We used the free software package OpenSesame (Mathot & March,
2022) to construct computerized behavioural tasks for executive function
(working memory and inhibition) assessment.

The Stroop task (Mead et al., 2002)

During the Stroop task, participants were presented with stimuliin the
form of colour names coloured in different colours on the screen. The
presented stimulus was either congruent or incongruent. When the stimulus
was congruent, word colour and word name were matched (i.e., the word
“red” was presented in red colour), whereas, in the case of incongruent
stimuli, the word and the colour of the word were not matched (i.e., the word
"red" was presented in yellow colour). The participants' task was to
determine the colour of each displayed word by pressing the correct key on
the keyboard (i.e., if the word "red" was displayed in green colour, they were
to press the "g" key, which indicates the colour green). The success rate was
determined by the average difference in reaction speed to congruent and
incongruent stimuli (expressed in milliseconds). A smaller difference in
reaction speed reflects the participant’s better ability to inhibit dominant
responses. The test-retest reliability of the Stroop task in earlier samples of
young adults was high, ranging from 0.78 to 0.92 (Vora et al., 2016).

The N-back task (version used by Miller et al., 2009)

The N-back task was used to assess participants' working memory
ability. Participants were presented with a sequence of three sets of 25
letters. Each letter was presented separately, and the task was to assess
whether the presented letter had already been shown in two previous
presentations of the letter. When a letter was presented in a predetermined
order, the participant's task was to press the corresponding key on the
keyboard (i.e., participants are first shown the letter "F," then the letter "B,"
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then again the letter "F"). When a letter was not presented in a
predetermined order, the participant was required not to respond. The
indicator of success was the percentage of correctly recognized displays,
with higher scores representing better working memory ability. The test-
retest reliability of this task in earlier samples was .85 (Soveri et al., 2016).

Depressive symptoms

Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001)

The Croatian version of the PHQ (Bolié¢, 2024) was used to measure
depressive symptoms in young adults. For each of the nine statements in the
guestionnaire, participants estimated how often they experienced certain
symptoms in the last two weeks (e.g.," Feeling tired or having little energy").
Participants used a four-point Likert-type scale (0 = "Not at all," 3 = "Nearly
every day"). The total score was calculated as a linear combination, with
higher scores indicating a severity of depressive symptoms. The internal
reliability coefficient of this questionnaire in our study was a=.79.

Control variables

Participants’ education level and financial status, as well as the level
of resilience measured by the Connor-Davidson Resilience Scale 10-CD-
RISC-10 (Campbell-Sills & Stein, 2007), were used as control variables in
this research. For a detailed description of the control variables, see Boli¢
(2024).

Results
Preliminary Analysis

The Kolmogorov-Smirnov (KS) test, skew index (SlI), and kurtosis
index (KI) were used to check the normality of the distributions. The
Kolmogorov-Smirnov test suggested the distribution of all variables
significantly differed from normal (p < .05). However, noting that even one
extreme result can cause the distribution to deviate significantly from
normal, Kline (2011) explains that the distribution can still be considered
normal if the absolute values of Sl < 3.0 and Kl < 10.0. In our study, the Sl of
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all variables ranged from .02 to 2.15, while the Kl values ranged from .08 to
5.36.

Partial correlation analyses were used to explore research
hypotheses. As is shown in Table 1, when controlling for education level,
financial status, and level of resilience, young adults with more working
memory difficulties (measured with self-report or behavioural tasks) had
higher levels of depressive symptoms. However, inhibition was not related to
depressive symptoms when assessed via self-report or behavioural task.
Thus, inhibition will not be included in further analyses. As for the relationship
between different methods for assessing executive functions (i.e., self-report
and behavioural measures), the correlations ranged from non-significant to
low.

Table 1

Descriptive Statistics, Normality Tests, and Partial Correlations

Variables M (SD) KS Si Kl 2 3 4 5

ADEXI working 55 92(6.29) .09 060 008 .44%* 04 02 .12*

memory

2 ADEXI inhibiton  13.44(379) .08 0.02 -0.34 - .03 .17** .08

g N-backworking — _J oo 0005y 07 215 536 R R P
memory

4 Stroopinhibiton  139.60 (159.11) .22 -0.44 -1.39 - 01

5 PHQ-9 7.17(4.16) .13 0.47 -0.50 -

Note. KS - Kolmogorov-Smirnov test; SI — Skew Index; KI - Kurtosis Index.

"p<.05."p<.01.

The role of working memory in explaining depressive symptoms

Following partial correlation analyses, we wanted to examine
whether self-report measure or behavioural task of working memory will have
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greater contribution in explaining depressive symptoms. Therefore,
hierarchical regression analysis was conducted. The first block of predictors
consisted of control variables. The second block included measures of
working memory difficulties.

As can be seen in Table 2, after controlling for sociodemographic
variables, self-reported working memory difficulties were not a significant
predictor of depressive symptoms in our sample of young adults. However,
the behavioural task of working memory (N-back task) explains 2% (p <.05)
of the variance of depressive symptoms. In line with the results of the
correlation analysis, a higher number of correct results on the N-back task,
which indicates better working memory ability, independently predicts lower
scores on the depression symptoms questionnaire.

Partially in line with our hypothesis, only the N-back task was a
significant predictor of depressive symptoms. In other words, better working
memory, as measured by a behavioural task, predicted lower levels of self-
reported depressive symptoms in young adults.

Table 2

The Contribution of Working Memory to the Explanation of Depressive Symptoms

Variables B
1. step
Education level -.05
Financial status -.07
Resilience -.09
F 2.14
df; 3
df; 286
AR? .01
2. step
Education level -.05
Financial status -.07
Resilience -.09
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ADEXI working memory difficulities .07
N-back task -13*
F 3.04
df; 5
dfz 284
AR? .02*
"p<.05.
Discussion

In a sample of young adults, we wanted to investigate the association
of working memory and inhibitory ability with symptoms of depression.
Specifically, we wanted to test whether better working memory and inhibition
would be associated with lower levels of depressive symptoms.

This study extends earlier research on the link between executive
functions and depressive symptoms by examining specific relations between
working memory and inhibition and depressive symptoms in a non-clinical
sample of young adults using parallel versions of self-report and behavioural
tasks that measure executive functions. Consistent with the work of Ellis &
Moore (1999), our study showed that executive functions may be associated
with symptoms of depression in a sample of young adults. However, there
were certain unexpected findings that we will elaborate in the following
paragraphs.

Partially in line with our hypothesis and similar to previous research,
people with difficulties in working memory, as measured by self-
assessments (Hoorelbeke et al., 2022) and behavioural measures (Nikolin et
al.,, 2021), reported more pronounced symptoms of depression. Many
studies suggest that depressed individuals have dysfunctions in the activities
of parts of the brain responsible for cognitive processes involved in working
memory, such as selective attention, updating and information manipulation
(Wang et al.,, 2021). These results are consistent with the Resource
Allocation Model (Ellis & Moore, 1999), according to which depression
increases cognitive load and reduces the ability to focus attention on
coghnitive tasks, especially in the case of complex tasks. Overall, in our study,
it appeared that participants with higher levels of depressive symptoms had
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working memory difficulties, as reflected in their poorer performance on the
N-back task. Besides, they seemed to be aware of the difficulties working
memory deficits cause in their daily lives, as reflected in their self-reports.
Given that the research used neutral, non-emotional stimuli, it can be
assumed that the general ability to process information, regardless of the
type of stimulus, predicts symptoms of depression. In addition, there is
evidence of a neurobiological basis for this association. Precisely, depressive
symptoms are associated with structural abnormalities in the prefrontal lobe
and posterior cortical regions (i.e., Walsh et al., 2007), which lead to less
activation of these brain areas and lower levels of glutamate - the
neurotransmitter associated with memory, cognition and emotion regulation
(i.e., Pehrson & Sanchez, 2014). On the other hand, unlike the research of
Hoorelbeke et al. (2022), in our study the ADEXI working memory difficulties
subscale was not a significant predictor of depressive symptoms. This can
be attributed to the somewhat low correlation between the ADEXI working
memory difficulties subscale and depressive symptoms subscale,
compared to the working memory behavioural task.

It is worth pointing out that the low correlations between executive
functions and depressive symptoms are not surprising given that our study
was conducted on a non-clinical sample of young adults, compared to
stronger correlations in the research conducted on the same age groups with
diagnosed clinical disorders, such as major depressive disorder (i.e., Liu et
al., 2019). Additionally, similar to the results of our study, results from
previous research (e.g., Toplak et al.,, 2013) show non-significant to low
correlations between behavioural measures of executive function and
executive function rating scales. This indicates that behavioural tasks and
executive function rating scales measure different aspects of the same
construct. Toplak et al. (2013) believe that different executive function
measures capture different levels of cognitive analysis. Specifically,
behavioural tasks are thought to provide information about the efficiency of
information processing, while rating scales provide an understanding of an
individual's success in achieving certain goals. In addition, Toplak et al.
(2013) state that differences in the understanding of behavioural tasks and
rating scales also arise from the assumptions of measurement theory in
psychology. Namely, in psychometrics, there are two types of performance,
that is, reactions expected from participants in a certain situation, namely:
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(1) typical or usual and (2) optimal or maximal performance of a certain
activity or task. In rating scales, the participant's reaction is nhot completely
defined by the examiner's instructions, and the participantis not expected to
provide their best possible performance. Instead, the participant has the
freedomtointerpret the situation in their own way. Conversely, in behavioural
tasks, there is a clearly defined situation in which participants are expected
to perform optimally, with their task being to achieve as much success as
possible. Given the above, future research should focus on a more detailed
exploration of various behavioural correlates of rating scales and behavioural
tasks for assessing executive functions.

Contrary to expectations, no association was found between any of
the two measures of inhibition (i.e., subjective and objective) and depressive
symptoms. Such findings are not in accordance with many previous studies
(i.e., Yitzhak et al., 2023). However, some researchers (e.g., Rosselli et al.,
2019) argue that inconsistent findings on the executive functions-depression
link can be found in a sample of adolescents, as deficits in executive
functions in individuals with depressive disorders are more common in late
adulthood. Moreover, the lack of consistency across studies may be
explained by participants' level of depressive symptoms. That is, the effect
size of this association increases as the level of depressive symptoms
increases (Liu et al.,, 2019), and in our study, participants reported mild
depressive symptoms on average. In addition, a longitudinal study by Yitzhak
et al. (2023) suggested there are intra-individual fluctuations in inhibitory
capacity measured by the Go-NoGo behavioural task; specifically, inhibitory
capacity may fluctuate at a daily level. In their study, poor performance on
the inhibition-related task was not observed during the initial measurement
but only after five consecutive days of measurement. Therefore, it is possible
that our study did not find a statistically significant association between
inhibition and depressive symptoms due to intra-individual daily fluctuations
in inhibition. Also, it would be useful to test the relationship between
inhibition and depressive symptoms using another behavioural task
measuring inhibition ability, such as the Go-NoGo task. The participant’s task
is to react or perform a motor action during the go state and to resist the
impulsive urge to do so during the no-go state. A higher proportion of incorrect
responses in the task is considered a direct measure of inhibition-related
difficulties. Therefore, this type of task is recommended for future research.

y 217



Bolic et al. PP (2025) 18(2), 205-225

All the above points to the importance of studying each executive function
individually and determining their separate contribution when it comes to
different difficulties.

Our study points to several factors that should be considered in future
research. For example, the nature of its implementation. Given that the study
was conducted online, it was not possible to control for some systematic
variable factors such as previous exposure to similar behavioural tasks.
Given that executive function tasks cannot be paused once the participant
has begun to solve them, various distractions may have led to poorer
performance. Furthermore, due to the age of the participants, it is possible
that at least some of them play video games, and people who regularly play
video games perform better on many measures of executive functions (i.e.,
Alho et al,, 2022); thus, future research would benefit from data on the
frequency of playing video games in daily life. Furthermore, self-assessment
measures are prone to subjectivity; participants may have provided socially
desirable responses, and their responses may have been influenced by their
current mood, their understanding of the research concepts, and their ability
to accurately rate their difficulties. In addition, due to the lower reliability of
the ADEXI inhibition difficulties subscale, results related to this subscale
should be interpreted with caution. However, it should be noted that,
according to some authors (e.g., Taber, 2017), an acceptable level of
reliability may be lower than a = .70, depending on the constructs being
measured. Earlier interpretations by Gardner (1995) emphasized that arating
scale must be unidimensional in order to produce interpretable results. It is
possible that other self-report measures, such as the Behavior Rating
Inventory of Executive Function-Adult Version (Roth et al., 2005), which has
excellent psychometric properties, may provide better insight into the
relationship between executive functions and depression in youth. Given the
low percentage of explained variance of the criterion variable of depressive
symptoms, future research may include tasks that measure cognitive
flexibility and some higher-order executive functions such as reasoning,
problem-solving, and planning. For example, future research could use the
Wisconsin Card Sorting Task (Stuss et al., 2000), in which the participant has
to adapt their behaviour or thoughts to the new demands of the situation, as
well as the Tower of London (Kaller et al., 2012), which was designed to
measure planning ability. The inclusion of different measures of executive
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functions and related cognitive abilities, such as cognitive reserve (e.g.,
Volarov et al.,, 2020), could provide more detailed information on the
association of specific cognitive functions with depressive symptoms.
Moreover, future research could include other variables related to depressive
symptoms, such as personality traits, emotion regulation strategies, sleep
habits, and physical activity (e.g., Schuch et al., 2017). Additionally, our
sample predominantly consisted of females, so caution is needed when
interpreting the results, given that gender is a well-known covariate of the
studied variables (i.e., Gaillard et al., 2021; Hyde & Mezulis, 2020). Although
the level of education was included as a control variable, since the number
of years of education is associated with better cognitive functions throughout
adulthood (Lovdén et al., 2020), it is important to note that our sample
predominately consisted of young, highly educated people Also, higher
education is considered a protective factor in the development of mental
health problems such as depression in youth (Bauldry, 2015). Another
limitation of the present study is its correlational design, making itimpossible
to establish a causal relationship between the variables of interest. The
strengths of the present study are worth noting, too. This research focuses
on the relatively unexplored associations between specific dimensions of
executive functions and depression in young adults. Moreover, the present
study used both objective (i.e., computerized behavioural tasks) and
subjective (i.e., self-reported) measures of executive functions. By using
different methods for assessing executive functions, a more valid prediction
of depressive symptoms in early adulthood is possible. Such a practice takes
into account that some high correlations may be attributable to common
method variance. Furthermore, this research places executive functionin the
context of common problems of modern life. A large number of young adults
have experienced at least one major depressive episode during their lifetime,
soitisimportant to discover mechanisms that can help them cope with these
mental health problems. The conducted research showed that working
memory has a relevant role in explaining the symptoms of depression. The
results can help in designing strategies aimed at reducing the symptoms of
depression through executive functions, especially working memory training
for young adults, both computerized and noncomputerized. Moreover, as
pointed out by Novick et al. (2020), the way in which a certain activity is
performed as part of the executive function training, the characteristics of the
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mentor or trainer, as well as the perception of the importance and relevance
of the activity for the participant will likely have a more significant effect on
the participant than the activity itself. Together, the results of the conducted
study can serve as a basis for further research in different age groups and in
the context of different life challenges.
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ABSTRACT

This study aimed to evaluate the psychometric properties of the 10-item
Indonesian version of the Brief Self-Control Scale (BSCS). It used the
polytomous Rasch model, which enables more detailed analysis, including
differential item functioning (DIF) analysis. The participants in this study were
1001 Indonesian high school students. We found that the partial credit model
(PCM) was a better fit than the rating scale model. Furthermore, the
unidimensionality, local independence, and monotonicity assumptions of the
PCM were valid for the BSCS. Q5 was the only item that did not fit the PCM. The
step parameters of the BSCS functioned well, with values ranging from low to
high, as expected, for all items, indicating monotonicity. Person separation
reliability was 0.71, indicating that the BSCS has good internal consistency. The
DIF analysis showed that item Q5 functioned differently across genders. In
general, the remaining nine items of the BSCS have good psychometric
properties for measuring self-control.
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Introduction

Self-controlis ‘the ability to override or change one’s inner responses,
as well as to interrupt undesired behavioral tendencies and refrain from
acting on them’ (Tangney et al., 2004). Research on self-control has grown
rapidly in the last decade, especially in relation to emerging constructs in
psychology, such as the relationship between self-control and self-discipline
(Hagger et al., 2021), grit (Fekih-Romdhane et al., 2022), and loneliness
(Stavrovaetal., 2022). The construct of self-control has attracted substantial
attention from psychologists working within a variety of theoretical and
methodological frameworks (Duckworth & Kern, 2011; Gillebaart, 2018).

Various studies have used the theoretical basis provided by Tangney
et al.’s (2004) definition to propose components of self-control. Maloney et
al. (2012) suggested that impulsivity and restraint are aspects of self-control,
whereas de Ridder et al. (2011) stated that inhibitory self-control and
initiatory self-control are constituents of self-control. However, according to
Tangney et al.’s (2004) initial concept, self-control is a unidimensional
construct (see Manapat et al., 2021), meaning that it can be expressed as a
single continuum, from less or low self-control to high self-control.

In the Indonesian context, a recent study found that self-control is
associated with higher pro-environmental behaviour of Indonesians
(Zwagery et al. 2023). In a sample of high school students from Indonesia,
more than 80% had moderate levels of self-control (Qonita & Herdi, 2023).
In addition, high self-control was found to be associated with lower stress in
a sample of nurses from Indonesia (Paramitha & Ariani, 2024). These findings
indicate that self-control has been widely studied in Indonesia in recent
years.

From a methodological standpoint, self-control measures vary in
operational definition and procedure, from simple questionnaires to complex
scenarios where individuals must choose whether or not to act (Milyavskaya
et al.,, 2019; Pilcher et al., 2023). Among these various procedures and
scales, a tool that is widely used to measure self-control is the Brief Self-
Control Scale (BSCS; Tangney et al., 2004). The BSCS was developed from
the 36-item Self-Control Scale (SCS) that has a five-dimensional factor
structure, although it is scored as a unidimensional one-factor model
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(Manapat et al., 2021). The BSCS is widely used because of its Likert-type
response format, which is easier to apply compared to other formats (i.e.,
executive function tasks or delay of gratification tasks; for more details,
please see Duckworth & Kern, 2011). In addition, shorter scales, such as the
BSCS, are particularly useful in real-world settings, where time and
resources are often limited (Pechorro et al., 2021).

The BSCS has been adapted into various languages, for example,
Arabic (Fekih-Romdhane et al., 2022), Chinese (Fung et al., 2020), Dutch
(Kupper et al., 2020), French (Brevers et al., 2017), German (Bertrams &
Dickhauser, 2009), Greek (Papanikolopoulos et al., 2022), Indonesian (Arifin
& Milla, 2020; Zwagery et al., 2023), Italian (Chiesi et al., 2020), Japanese
(Ozaki et al., 2016), Persian (Asgarian et al., 2020), Portuguese (Pechorro et
al., 2021), Spanish (Garcia-Castro et al., 2024), and Turkish (Nebioglu et al.,
2012). Given the broad demographic range of application of the BSCS,
population-representative studies have found the instrument to show good
stability (Cobb-Clark et al., 2023).

However, since its initial development, the factor structure or
dimensionality of the BSCS has changed across studies (Manapat et al,,
2021; Papanikolopoulos et al., 2022). The original scale, the 36-item SCS,
from which the BSCS is derived, consisted of five dimensions but used a
single score with a unidimensional factor model (Manapat et al., 2021). The
BSCS has been applied as a two-factor model (e.g., de Ridder et al., 2011;
Ferrarietal.,2009; Maloney et al., 2012), while the original version was a one-
factor model (e.g., Tangney et al., 2004). Consequently, previous studies
(e.g., Hagger et al., 2021; Papanikolopoulos et al., 2022) have tested various
measurement models named after the researchers who developed them,
such as the ‘Maloney model’, ‘de Ridder model’, etc.

Compared to the 13 items of the original version of the BSCS
(Tangney et al., 2004), subsequent versions had different numbers of items,
e.g. 10 items (de Ridder et al., 2011) and 8 items (Maloney et al., 2012). Arifin
and Milla (2020) based the Indonesian version of the BSCS on de Ridder et
al.’s (2011) version consisting of 10 items with two dimensions - inhibition
and initiation. This instrument was also used by other studies from Indonesia
(Paramitha & Ariani, 2024). Conversely, Zwagery et al. (2023) used Ferrari et
al.’s (2009) version with 13 items that measure two dimensions (self-

230 }



PP (2025) 18(2), 227-254 Psychometric Evaluation of Indonesian BSCS

discipline and impulse control). Other Indonesian studies (Qonita & Herdi,
2023) used Tangney et al’s (2004) 13-item version of BSCS as a
unidimensional measure, but they removed three invalid items, leaving 10
items. Thus, four studies from Indonesia used a unidimensional measure
with single scores.

To develop the initial version of the BSCS, Tangney et al. (2004)
applied a classical test theory (CTT) approach. From a methodological
perspective, CTT has many shortcomings, one of which is that the results of
item analysis are highly dependent on the sample used (Andrich & Marais,
2019). The Indonesian version of the BSCS (Arifin & Milla, 2020; Paramitha &
Ariani, 2024; Qonita & Herdi, 2023; Zwagery et al., 2023) has been validated
using CTT and confirmatory factor analysis (CFA); however, as CFA is a
congeneric model in CTT, the analysis has limitations such as the estimation
of only one standard error of measurement for all respondents (Rusch et al.,
2017).

In general, because of the limitations of CTT, various studies have
evaluated the psychometric properties of instruments using modern test
theory, i.e. item response theory (IRT), the Rasch model, and item factor
analysis, which can mathematically overcome the limitations of CTT (Rusch
et al., 2017). In the case of the BSCS, IRT (e.g. Manapat et al., 2021) and
Rasch models (e.g. Chen et al., 2022) have provided more detailed item-
analysis information compared to CTT. However, our literature review did not
find any studies from Indonesia taking this approach.

Importantly, the application of the Rasch model to the Indonesian
version of the BSCS would greatly assist non-specialist researchers in using
this scale because the model provides a raw-score-to-logit conversion table
(Saggino et al., 2020). In addition, by applying the Rasch model,
measurement invariance or differential item functioning (DIF) in the
Indonesian version of the BSCS instrument can be tested, as has been done
with BSCS instruments from other countries. The BSCS has been found to be
invariant across genders (Papanikolopoulos et al.,, 2022) and countries
(Hagger et al., 2021). However, other studies have focused on testing gender
differences in self-control measurement (Gibson et al., 2010; Jo & Bouffard,
2014). Although both studies used instruments other than BSCS, their results
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indicate that DIF testing should be performed across genders for Indonesian
samples in terms of self-control as a construct.

Therefore, this study aimed to evaluate the psychometric properties
of the Indonesian BSCS instrument developed by Arifin and Milla (2020).
Psychometric property testing was performed using the Rasch model,
including a comparison of the partial credit model (PCM) and rating scale
model (RSM) and testing of the assumptions. We believe that our study is the
first to test for measurement invariance or DIF of the Indonesian BSCS.

Method

Participants

We used empirical data from 1001 respondents aged 12-19 years (M
=15.07 years, SD = 1.771 years); 387 females and 614 males participated in
this study. A non-probability sampling method (i.e. quota sampling with a
target of 1000 respondents) was used; data were collected over 4.5 months
until the quota was reached. A Google form was sent to teachers, who then
distributed it to their students. All participants received written information
about the aim and procedures. They were also informed that participation
was strictly voluntary and could be discontinued at any time without
explanation. The information was attached to the questionnaire, and the
participants gave their consent by completing the questionnaire.

The criteria used to determine the sample size were based on rule-of-
thumb (Tennant & Kigukdeveci, 2023), according to which the minimum
sample size for Rasch modelling was 250-500 respondents. It should be
noted that this study was part of a larger project for determining pornography
addiction among high school students; the BSCS was one of several
instruments administered in this project.

Instruments

The Indonesian version of the Brief Self-Control Scale

The instrument used in this study is an Indonesian translation and
adaptation by Arifin and Milla (2020) of Tangney et al.’s (2004) BSCS. The
scale consists of 10 items (de Ridder et al., 2011), in contrast to the 13
original items. The response scale is a Likert-type scale with five response
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options, ranging from strongly disagree (1) to strongly agree (5). In this study,
we treated the Likert scale response options as ordered categorical data.
Descriptive statistics of the items in our study are provided in Supplementary
Materials.

The Rasch model

The Rasch model (Rasch, 1960) is a measurement theory developed
by the Danish mathematician Georg Rasch. Mathematically, the Rasch
model is simple, but from the perspective of measurement philosophy, it is
profound (Mair, 2018). The Rasch model postulates that an individual’s
opportunity to correctly answer an item is determined by the interaction
between two parameters - the item location and the person’s trait level (Wu
et al., 2016). The Rasch model uses a logit scale to present item difficulty
parameters and individual trait level (or ability) parameters (Andrich &
Marais, 2019).

Initially, the Rasch model was used only for analysing dichotomous
data (e.g., 1 = ‘true’, 0 = “false’). However, the Rasch model can also be used
to analyse polytomous data, e.g. the Likert scale (Mair, 2018). The family of
Rasch models developed to handle polytomous data includes the RSM
(Andrich, 1978) and the PCM (Masters, 1982), both called polytomous Rasch
models (PRMs; e.g., Andrich, 2013). In PRMs, one of the advantages of PCM
parameterisation, compared to RSM parameterisation, is that it allows each
item to have a different number of response categories (Andrich & Marais,
2019). Even when the instruments have the same number of response
categories, the PCM provides information on the step parameter structure for
each item. Then, the ‘disordering of step parameters’ of one or more items
can be identified; on the other hand, it cannot be detected if the RSM is
chosen without performing PCM analysis first (Wu et al., 2016).

The basic assumptions of the Rasch model, i.e. the unidimensionality
and local independence assumptions, must be met (Andrich & Marais,
2019). The unidimensionality assumption postulates that all items in the
measuring instrument measure a single latent variable. The local
independence assumption assumes that an individual’s response to one
item should not influence their answer to another item (Mair, 2018).
However, other assumptions, such as monotonicity (i.e., an assumption that
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the probability of a positive response to an item [or, in the case of polytomous
items, the transition from one response category to the next] should increase
with underlying trait [e.g., self-control] levels) should also be tested (Tennant
& Kulgukdeveci, 2023).

In this study, the unidimensionality assumption was tested using the
principal component analysis of residuals (PCAR; Smith, 2002). The local
independence assumption was tested using the raw residual correlations
between all pairs of items which is called Q3 statistics (Yen, 1984).
Monotonicity was assessed by inspecting item threshold (step) patterns,
which are expected by the model to monotonically increase from low to high
across the continuum with no disordering (Tennant & Kiigtikdeveci, 2023).

Data analysis strategy

Because PRM has two parameterisations, rating scale
parameterisation (RSM) and partial credit parameterisation (PCM), we
performed both analyses and compared the global-fit statistics in the first
phase. Models with better fit statistics were chosen. Mathematically, the
comparisons between PCM and RSM are valid because the models are
nested (Linacre, 2021). In the second phase, we tested the unidimensionality
and local independence of the BSCS using the chosen model. In the third
phase, we examined item fit statistics, including step parameters, to check
for monotonicity. In the fourth phase, person-item maps or Wright Maps were
reported. In the fifth phase, person reliability and item reliability were
reported. In the sixth phase, the test information function was inspected. The
seventh and last phase was DIF analysis. All phases were implemented in
the Winsteps 5.1.4 program (Linacre, 2021) using unconditional or joint
maximum likelihood estimation methods. We used the Winsteps-integrated
‘wrightMap’ package in R to create graphs (Irribarra & Freund, 2024).

Results

Global-fit statistics and model comparison

Inthe first phase, the two models, PCM and RSM, were analysed with
two separate calibrations and the global-fit statistics of the models were
compared. The global-fit statistics used were log-likelihood chi-squared (x?),
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Akaike information criterion (AIC), and Bayesian information criterion (BIC),
with a lower value indicating a better fitting model. Statistics based on
residuals, root mean square residuals (RMSR), were also reported, with
lower values indicating a better fitting model. Finally, the root mean square
error (RMSE) was also compared, with a lower value indicating a better fitting
model (Linacre, 2021; Welter et al., 2024). All global fit statistics and other
statistics, such as RMSR and RMSE, indicated that the data for the
Indonesian BSCS fit the PCM better than the RSM (for the model comparison
results, see Table 1). The model comparison statistics AlC and BIC indicated
that PCM fits the data better than RSM. Additionally, RMSR and RMSE were
lower for PCM. Based on these findings, the model or parameterisation
reported nextis the PCM.

Table 1

Fit Statistics of the Rating Scale Model (RSM) and the Partial Credit Model (PCM)

Fit statistics Model

RSM PCM
Log-likelihood x? 20049.803 19442.345
AlC 22073.803 21520.345
BIC 29370.667 29011.889
RMSR 0.674 0.661
RMSE 0.520 0.516

Unidimensionality and local independence

In using PCAR, unidimensionality is achieved based on two criteria:
first, the raw variance explained by measures should be greater than 40%
(Holster & Lake, 2016); second, the unexplained variance in the 1st contrast
should not exceed 2.0 (Smith, 2002). The results of the PCAR of the BSCS
showed that 40.4% of the raw variance was explained by measures. The
unexplained variance in the 1st contrast was 1.59 (Table 2).
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Table 2

Results of the Principal Component Analysis of Residuals (PCAR)

PCAR statistics Eigenvalue  Proportion of variance
from observed data

Total raw variance 16.791 100%
Raw variance explained by measures 6.791 40.4%
Raw unexplained variance (total) 10.001 59.6%
Unexplained variance in the 1st contrast 1.590 9.5%

These results indicate that the unidimensionality assumption was met
for the BSCS. In other words, the BSCS instrument was empirically found to
measure one construct: self-control. Furthermore, after PCAR, the residual

correlation matrix was inspected to check the assumption of local
independence (see Figure 1).
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Figure 1

Raw Residual Correlation Matrix (Q3 Statistics)

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

1
Q1 . 0.08 -0.22 -0.15 -0.11 -0.19 -0.06 -0.18 -0.18 -0.06
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Q2 0.08
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Q3 -0.22

- 0.4
Q4 -0.15

- 0.2
Q5 -0.11

0
Q6 -0.19

F-0.2
Q7 -0.06

- -0.4
Q8 -0.18

-0.6
Q9 -0.18

-0.8

Q10 -0.06

The results of the Q3 statistical test showed that the majority of items
had a negative raw residual correlation (Figure 1). More specifically, there
was no positive raw residual correlation with a value greater than 0.25
(DeMars, 2010), indicating that there was no substantial local dependency
between the items. In addition, although items Q7 and Q8 had a residual
correlation of -0.26, given the direction is negative, this is negligible. In other
words, these results suggested that the assumption of local independence
of the BSCS was met.
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[tem measure and fit statistics

After confirming that the assumptions of unidimensionality and local
independence were valid for the BSCS, item parameter estimates and fit
statistics were inspected (see Table 3). An item was deemed to fit the PCM
if Infit and Outfit mean squares (MNSQs) were in the range of 0.5 to 1.5, with
a point measure (PTMEA) correlation > 0.30 (Boone, 2020). Table 3 shows
the items ordered from the most difficult to the easiest to endorse. The item
location rangedbetween -0.971 and 1.603 logits. The more negative the
difficulty level, the easier it was to obtain a higher score (a score of 5) on an
item and vice versa. The easiest item on the BSCS scale was Q10, ‘Saya
menolak hal-hal yang buruk untuk diri saya’ [l refuse things that are bad for
me], with a difficulty level of -0.971 logit. The most difficult item was Q5, ‘Hal
yang menyenangkan dan bersenang-senang kadang menahan saya untuk
menyelesaikan pekerjaan’ [Pleasure and fun sometimes keep me from
getting work done], with a difficulty level of 1.603 logits.

Table 3

Item Parameters, Fit Statistics, and Thresholds for All [tems

ltem  Measure Infit Outfit PTMEA  Step Step Step Step
MNSQ MNSQ Corr. 1 2 3 4
Q5 1.603 1.68 1.67 -0.04 -268 0.08 3.12 5.90
Q6 1.322 1.05 1.04 0.47 -1.38 -0.68 234 5.01
Q8 0.229 0.78 0.78 0.67 -1.63 -0.94 0.62 2.86
Q9 -0.032 0.88 0.87 0.62 -232 -1.14 080 254
Q7 -0.059 1.05 1.05 0.50 -3.59 -0.83 0.87 3.31
Qs -0.196 1.05 1.04 0.47 -3.64 -235 1.74 3.48
Q4 -0.606 0.87 0.86 0.58 -248 -1.76 -0.31 2.13
Q1 -0.636 0.93 0.87 0.57 -1.99 -1.00 -0.63 1.08
Q2 -0.653 0.89 0.84 0.58 -217 -1.00 -0.64 1.19
Q10 -0.971 0.85 0.82 0.61 -394 -1.37 -022 1.64

Table 3 shows that one item did not fit the Rasch PCM. Item 5 (Q5) did
not fit the model because the Infit and Outfit MNSQs were outside the range
of 0.5-1.5, and the PTMEA correlation was lower than 0.30. Infit and Outfit
MNSQs indicated an underfit foritem Q5. We believe that random or aberrant
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responses caused this, i.e. a person with a low level of self-control had the
highest score for item 5. In addition, because of its low and negative PTMEA
correlation, item Q5 was not sensitive enough to distinguish between a
person with a low level of self-control and a person with a high level of self-
control. Another possibility is that the translation from English to Indonesian
is suboptimal and that this item is not very specific in measuring self-control
in the Indonesian population. Furthermore, by inspecting the step parameter
patterns, we found that step parameters for all items monotonically
increased from low to high. This finding corroborates the monotonicity
assumption of the model.

Wright Map

The Wright Map is one of the most significantinnovations resulting from
Rasch measurement. Using the Wright Map, the persons and items can be
reviewed, and the relationship between persons and items can be inspected.
Another aspect of the Wright Map is that persons and items are on the same
scale, enabling insight into the respondents’ performance on a set of test
items (Liu & Boone, 2023). The Wright Map of the Indonesian BSCS is shown
in Figure 2.

Figure 2
The Wright Map of the Indonesian BSCS
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To complete the information in Figure 2, the mean of item location
was 0.000, whereas the mean of person self-control level was 1.062. Thus,
there was a 1-logit difference between the mean of the person measure and
the mean of the item location. This finding indicates that in our study, person
tended to have a higher level of self-control compared to the behavioural
content of the items. Furthermore, the step parameters (1, 2, 3, and 4) of item
Q5 spread widely across the continuum. However, item Q1 had a narrower
step parameter range compared to Q5, Q3, Q6, and Q7. This finding is one of
the reasons that PCM was found to be a better fit than the RSM since, in the
latter, although the difference in the step parameters of Q5 and Q1 was very
large, the threshold range was ‘“forced’ to be mathematically uniform.

Reliability and separation indices

When using the Rasch model, reliability was reported for both item and
person. Rasch-based reliability has two aspects: person separation
reliability (PSR) and item separation reliability (ISR; Andrich & Marais, 2019).
PSR is a measure of how well the measuring instrument differentiates
between individuals with high ability and those with low ability and a measure
of internal consistency, while ISR is a measure of how reliable the sample
size is in classifying items in the hierarchy (Wright & Stone, 1999). A low ISR
value indicates the need to increase the sample size so that the item
hierarchy can be trusted. The PSR and ISR of the BSCS were 0.71 and 1.00,
respectively. The PSR > 0.70 indicated that the BSCS has fairly good
(acceptable) internal consistency and the ISR > 0.90 confirmed the item
hierarchy (Linacre, 2021).

Test information function

The concept of the test information function (TIF) reflects how
precisely a scale can measure the underlying trait, i.e. self-control (Wu et al.,
2016). More specifically, TIF provides an explanation of the range of abilities
for which the test provides the most precise measurement or produces the
lowest measurement error when reliability for each ability level, called
conditional reliability, can be calculated (DeMars, 2010). In the case of the
PCM TIF of the Indonesian BSCS, the estimation results showed that for an
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amount of information of 3.34, reliability was 0.70, while for 5.01, reliability
was 0.80 (see Figure 3).

Figure 3

Test Information Function Curve of the Indonesian BSCS
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Self-control levels

Based on the estimation of the conditional reliability of the Indonesian
BSCS, self-control was found to range from —-3.061 to -2.152 and from 0.432
to 2.446 (71.82% of our study sample was in this range), resulting in a
conditional reliability of 0.700-0.799. Furthermore, in the self-control range
of —2.143 t0 0.423 logits (21.47% of our study sample was within this range),
conditional reliability ranged from 0.800 to 0.844. Based on these findings,
we concluded that the Indonesian BSCS had optimal measurement precision
that covered a fairly wide area (-3.061 to 2.446 logits), with 93.3% of this
study’s sample being in this range (only 6.7% were outside the range of
optimal measurement precision).
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DIF Analysis

Differential item functioning exists when different groups of test takers
at the same ability level have significantly different chances of answering a
test item because the test interacts with off-trait characteristics (Wu et al.,
2016). To examine whether the items were of comparable difficulty for
different gender groups, we examined the presence of DIF depending on
gender. Rasch-based DIF analysis or the Rasch-Welch t-test was used
(Smith, 1994). The criterion of at least a 0.400 logit difference (DIF contrast)
with a p-value < 0.05 was used for detecting DIF (Linacre, 2013). The results
of the DIF analysis (Table 4) indicated that item Q5 (‘Fun and having fun
sometimes prevent me from finishing my work’) showed substantial DIF
because the DIF contrast of -0.429 was greater than the predefined criterion.
Thisfinding indicates that males have a higher chance of obtaining the highest
score (scored 5) on item Q5 compared to females, despite the two groups
having the same level of self-control. We suspect that the content of item Q5
(i.e., the phrase ‘having fun’) had different meanings for males and females,
leading to DIF of item Q5. Lastly, item Q9 has significant DIF (p = 0.028 <
0.050), but because the DIF contrast is relatively low at 0.200 (< 0.400), this
item is categorized as having negligible DIF.

Table 4

Results of the DIF Analysis (Male — Female)

ltem DIF contrast Joint S.E. t df p

Q1 0.000 0.000 0.01 879 1.000
Q2 0.115 0.094 1.23 872 0.218
Qs 0.053 0.112 0.47 894 0.637
Q4 0.094 0.101 0.93 880 0.350
Q5 -0.425 0.112 -3.80 890 0.000
Q6 -0.029 0.102 -0.28 887 0.776
Q7 -0.021 0.096 -0.22 887 0.826
Q8 0.022 0.090 0.24 883 0.807
Q9 0.200 0.091 2.20 883 0.028
Q10 -0.110 0.094 -1.16 887 0.245
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Discussion

The primary goal of this study was to assess the psychometric
properties of the Indonesian BSCS using Rasch polytomous models,
followed by DIF analysis to assess whether the Indonesian BSCS worked
equally well across different gender groups. Based on our initial analysis, we
compared the PCM and RSM and found that the PCM parameterisation fit
better than the RSM. Such a comparison between the models is in line with
previous studies (e.g. Gori et al., 2022; Youngerman et al., 2021). In addition,
the Wright Map showed that the step parameter structure of the PCM was
not uniform when there were large differences betweenitem Q5 and item Q1.
If the RSM were used, the differences in step parameters were forced to be
equal. Therefore, the RSM had a poorer fit compared to the PCM. These
findings are in line with Wu et al. (2016), who stated that the data rarely fit the
RSM due to the assumption of an equal (uniform) step parameter structure
for allitems.

Based on unidimensionality or internal structure, we confirm that the
Indonesian BSCS has a unidimensional factor structure. This factor structure
is in line with the first adaptation study (Arifin & Milla, 2020), the original
version of the scale (Tangney et al., 2004), and a recent study that also
employed the Rasch model for the BSCS in China (Chen et al., 2022).
However, this finding is not in line with the results of other studies that
applied multidimensional IRT to the BSCS (Manapat et al., 2021) or the
previous 10-item version of the BSCS (de Ridder et al, 2011). The
‘disagreement’ about the BSCS factor structure has been discussed in
previous studies (e.g. Manapat et al., 2021).

The Indonesian BSCS did not show local dependence in the local
independence test. This finding is in line with Chiesi et al.’s (2020) study that
found that almost no BSCS models were modified by freeing the residual
correlationinthe CFA model, as well as studies that used modern test theory
which did not find local dependence problemsin the BSCS (Chenetal., 2022;
Manapat et al., 2021). In addition, the Indonesian BSCS adaptation study did
not modify the model by freeing residual correlation to achieve a model with
a good fit (Arifin & Milla, 2020).
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We found that all items had step parameters with a monotonically
increasing pattern from lower to higher self-control levels. This finding
indicates that the monotonicity assumption was met as recommended by
previous studies (i.e., Tennant & Kuiglikdeveci, 2023). Therefore, the category
functioning of the Indonesian BSCS does not experience rating scale
malfunctioning (Wind, 2023) or disordered thresholds (Andrich, 2013),
indicating that all response categories are well-functioning.

However, fit statistics showed that one item, Q5 (‘Hal yang
menyenangkan dan bersenang-senang kadang menahan saya untuk
menyelesaikan pekerjaan’ [Pleasure and fun sometimes keep me from
getting work done]), did not fit the model. This item showed the greatest
difficulty in obtaining the highest score. The reason for the poor fit of this item
may be associated with random or aberrant responses (e.g., Karabatsos,
2000). We suspect that a number of respondents with a high level of self-
control obtained the lowest score (a score of 1) on this item. Conversely,
respondents with a low level of self-control may obtain the highest score (a
score of 5) on this item. This condition causes fit statistics to experience
strain (Outfit MNSQ > 1.5, PTMEA < 0.30) (Karabatsos, 2000). The procedure
that can be used to obtain statistical evidence for this is response pattern
analysis (Wright & Stone, 1999). In addition, we identified several flagged
misfits, i.e. persons whose response patterns were suspected of causing the
lack of fit of item Q5 (see Table S2 in Supplementary Materials). However, we
did not conduct any follow-up analyses (i.e., analyses after removing misfits)
because it was outside the focus of this study.

In the item hierarchy, the easiest item to agree with was Q10, ‘Saya
menolak hal-hal yang buruk untuk diri saya’ [l refuse things that are bad for
me]. The review of the item content showed that the behaviour measured
through this item was indeed very normative. However, because the
application of the Rasch model to the BSCS is not widely studied, we cannot
compare this level of difficulty with that of other studies. Finally, an ISR of
1.000 means that there is no problem with the item hierarchy or item spread
(Wright & Stone, 1999).

Furthermore, the DIF analysis showed a DIF of Q5, indicating that this
item tended to benefit males. This finding complements those of previous
studies that focused on gender differences in self-control (Gibson et al,,
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2010; Jo & Bouffard, 2014) but is inconsistent with the findings of other
studies that the BSCS is invariant across gender (Chiesi et al.,, 2020).
Although from a Rasch perspective, this method would help non-specialists
to use the raw-score-to-logit conversion table (Saggino et al., 2020), when
DIF is present, the raw score is no longer sufficient for the Rasch model
(Linacre, 1992). Therefore, we did not report the raw-score-to-logit
conversion table of the Indonesian BSCS. Further studies with other samples
are needed to decide whether the DIF of Q5 item occurs consistently; if so,
then dropping the Q5 item could be considered. The Indonesian BSCS had
good internal consistency (PSR = 0.71). Our findings align with the results of
other studies that applied the Rasch model to the BSCS (e.g. Chen et al.,
2022). Based on the TIF, we found that the Indonesian BSCS covered a wide
range of self-control levels classified as the optimal measurement precision
range (high conditional reliability); 93.3% of our study sample had measures
within the good measurement precision range. However, it should be noted
that conditional reliability has a different meaning for PSR (single score) and
should not be compared. Our finding also reflects the superiority of the Rasch
model over CTT or CFA because of the model generates a conditional
standard error of measurement for each level of trait levels (e.g. Andrich &
Marais, 2019; Rusch et al., 2017).

This study has some limitations, both theoretical and
methodological. The main theoretical limitation concerns the chosen BSCS
model from a group of models - the ‘Maloney model,’ ‘de Ridder model,’ and
‘Ferrari model’ (e.g. Chen et al., 2022; Chiesi et al., 2020). While testing
different models within a single study would be ideal, we only collected data
using the 10-item version (i.e., the de Ridder version). Future studies should
test various models using the 13-item version of the BSCS. The
methodological limitation concerns administering the BSCS simultaneously
with the pornography addiction test, which was the main focus of the broader
research project. We believe that social desirability or response faking
potentially had an impact on the Indonesian BSCS because respondents
might have assumed that the BSCS instrument was related to the
simultaneously administered pornography addiction instrument. Future
studies should focus specifically on measuring self-control with the BSCS so
that respondents are not distracted by other (negative) constructs.
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Conclusion

In conclusion, this study is the first to validate and evaluate the
psychometric properties of the Indonesian BSCS using the Rasch model. It
showed that nine of the 10 Indonesian BSCS items were valid for measuring
self-control. This study also showed that the basic assumptions of modern
test theory - unidimensionality, localindependence, and monotonicity - were
fulfilled for this instrument. Lastly, our study should be replicated with
different samples but applying the same method and same sample
characteristics (i.e., high school students) to confirm whether DIF and misfit
occurinitem Q5.
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Supplementary Materials

Table S1

Descriptive Statistics for all Indonesian BSCS Items

Items M SD Skewness Minimum Maximum
Q1 4.229 0.849 -1.103 1.000 5.000
Q2 4.206 0.841 -1.040 1.000 5.000
Q3 3.400 0.663 0.599 1.000 5.000
Q4 3.996 0.756 -0.535 1.000 5.000
Q5 2.820 0.666 0.017 1.000 5.000
Q6 3.033 0.740 -0.319 1.000 5.000
Q7 3.502 0.806 -0.177 1.000 5.000
Q8 3.594 0.876 -0.455 1.000 5.000
Q9 3.631 0.863 -0.213 1.000 5.000
Q10 4.061 0.817 -0.587 1.000 5.000
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Figure S1

Plot of proportion of respondents for all response categories in all items
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Table S2

Response pattern analysis for explaining misfit of Q5 (selected misfit persons)

Person Theta Response pattern Outfit  Outfit
ID MNSQ ZSTD
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

P0654 2385 5 5 3 5 1 5 4 5 4 5 3.22 41
P0293 1.828 5 3 4 4 1 5 4 4 5 5 2.88 27
P0832 2.099 5 5 3 5 1 4 5 4 4 5 3.05 29

Note. Table S1 shows three examples of our respondents who did not fit the partial credit
model. These respondents had high levels of self-control, but instead responded with the
lowest scores on ltem Q5. This response pattern is what mathematically causes: (1) Outfit
MNSQ of Q5 > 1.50 (underfit); (2) PTMEA low and negative.
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ABSTRACT

Contemporary society demands laypeople to articulate their attitudes towards
science. Whilst distrust in science undeniably has detrimental outcomes, we argue
that its opposite, uncritical trust in science and scientists (i.e., scientism) also leads
to potential unwarranted societal polarization. In Study 1, we observed that people
who endorsed scientistic beliefs supported discriminatory policies against people
who ignore scientific knowledge or promote anti-scientific views, ranging from
restrictions on their media appearance to imprisonment and denial of healthcare.
Study 2 replicated the effect and tested its potential mechanism: the tendency to
moralize rationality mediated the relationship between scientistic beliefs and
support for penalizing measures. Our findings demonstrate that unwarranted
beliefs, even if desirable in their moderate version, are associated with increased
support for unwarranted measures against dissenters.
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Introduction

“In science we trust.”
Sticker/Yard sign for sale on Amazon, 2024

The COVID-19 pandemic showcased that debates between people
who trust science (the believers) and those who ignore official
recommendations or even support non-scientific accounts (the skeptics)
can be quite heated. In November 2021, two groups of Australian citizens
protested: one vehemently opposing COVID-19 vaccines and the other
supporting compulsory vaccination with similar passion (Kelley, 2021).
Twitter exchanges on COVID-19 between believers and skeptics typically
contained offensive language (Liao et al.,, 2023). Despite inadequate
expertise, laypeople strongly advocated for or against medical
recommendations (e.g., wearing masks, vaccination), often accusing their
opponents of ignorance or worse. Heated debates about scientific issues
are, of course, not reserved for public health issues; Moernaut et al. (2022)
documented the exchange between global warming skeptics and believers,
in which they accused each other of lack of intelligence, irrationality, or
immorality.

Distrusting science may hinder societal progress and endanger the
safety of individuals, as well as society as a whole. For example, distrust in
science was found to be related to lower compliance with COVID-19 health
recommendations, such as wearing masks or vaccination (Hromatko et al.,
2021; Plohl & Musil, 2021). Climate change skepticism is also related to a
lower willingness to behave in a way that would mitigate the effects of
climate change (Huber et al., 2022; Liu et al., 2022; Spence et al.,, 2011). In
comparison, the consequences of unwarranted trust in science are not so
clear. We argue that understanding this mechanism may help in preventing
further societal divisions. In this paper, we examine how uncritical trust in
science and scientists relates to penalizing practices against science
skeptics. While we fully agree that laypeople should delegate their trust to
science and scientists and follow their recommendations, in light of their lack
of expertise, it is worth asking how they become so confident or even
radicalized that they argue for harsh treatment of science skeptics or even
deny them basic rights. It could be that both extremes of (dis)trustin science
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that lead to intolerance have a certain form of misunderstanding of the nature
of scientific enterprise at their core. This misunderstanding is closely related
to the philosophical concept of scientism.

Scientistic Beliefs

Scientism refers to the attribution of undisputed epistemic and moral
status to science, a belief that scientific knowledge has no boundaries and
can answer all relevant societal questions, including moral or existential
ones (Haack, 2012; Stenmark, 2018). Scientistic views can also incorporate
an idealized view of scientists, i.e., seeing them as absolutely truthful,
motivated solely by knowledge acquisition, and, in general, exceptionally
virtuous. These two aspects of scientistic views are conceptually separated:
we can imagine a person who believes science is an infallible and all-
powerful method for discovering the truth while also acknowledging that
scientists, as human beings, are susceptible to accidental or deliberate
mistakes. Empirically, uncritical trustin science and scientists are correlated
but separate factors, which suggests their potential independent predictive
value for various constructs (Luki¢ & ZeZelj, 2024).

Recently, research showed that scientistic beliefs are related to
dogmatism (Lukié¢ & ZeZelj, 2024), viewed as “a relatively closed cognitive
organization of beliefs and disbeliefs about reality, organized around a central
set of beliefs about absolute authority which, in turn, provides a framework
for patterns of intolerance and qualified tolerance toward others“ (Rokeach,
1954, p. 195). Such rigid organization of reality is typically related to
intolerance to the ones opposing it — we thus believe that unwarranted
idealization of science and scientists may carry the risk of blaming the
science skeptics for setbacks of scientifically driven policies.

Trustin Science and Penalization of Science Skeptics

Deviations from the group norms call for measures to regulate
behavior, such as ridicule, punishment, or even ostracism (Jetten & Hornsey,
2014; Schachter, 1951). Moreover, our need to regulate socially deviant
behavior is shown to be stronger when the behavior seems to negatively
affect our well-being, including our safety or health (Brauer & Chekroun,
2005). The norm of trusting science was especially prominent in the case of
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the COVID-19 pandemic (Bicchieri et al.,, 2021). Several recent papers
explored how science believers treat science skeptics, typically regarding
vaccination. For example, vaccinated people were more likely to endorse
fines for those who did not get vaccinated themselves or did not vaccinate
their children or even to advocate for taking away their childcare benefits
(Blanchard-Rohner et al., 2021). Similarly, in certain contexts, vaccinated
people supported restricting basic human rights to non-vaccinated ones - for
example, restricting healthcare for non-vaccinated people in case they get
infected (Kasper et al., 2022). Vaccinated people also felt a specific type of
pleasure (Schadenfreude) when presented with a scenario of an anti-vax
physician dying due to COVID-19 complications (Barlett & Meier, 2023),
which is in line with other similar findings about decreased levels of
compassion for those not vaccinated (Claudy et al., 2022; Hatchman et al.,
2024).

In addition to these penalizing actions being hurtful per se, advocating
for such harsh measures can prove inefficient or even backfire. That is, such
a way of communication might not be optimal for winning the skeptics over
to trust science as it may further alienate them and entrench their positions
(Henkel et al., 2023; Prosser et al., 2020).

Present Research

Across two studies, we tested whether support for penalizing
measures against science skeptics related to scientistic beliefs, i.e.,
uncritical trust in science and scientists. In Study 1, we explored the support
for penalizing measures against people who neglect scientific
recommendations and their relationship with scientistic beliefs. In Study 2,
we introduced the potential mechanism underlying this relationship,
assuming moralizing rationality as its mediator. The study design and data
collection were approved by the Institutional Review Board of the
Department of Psychology, University of Belgrade (Protocol no. ##2021-
100).
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Study 1

We expected that both Uncritical trust in science and Uncritical trustin
scientists would positively correlate with Support for penalization (H1.1). We
also expected that both Uncritical trust in science and Uncritical trust in
scientists would independently predict Support for penalization (H1.1a).

Method

Open science practices

The study is part of the first author’'s PhD thesis, and its design,
hypotheses, and analyses were preregistered
(https://aspredicted.org/V37_JPQ). All data and supplemental materials are
available at https://osf.io/a9g7x/.

Sample

From the initial database of 272 entries, 67 participants were excluded
(17 entries were incomplete, 34 participants failed attention checks, and 16
completed the questionnaires too quickly). Thus, a final sample of 205
psychology and sociology students (171 females, 33 males, one undeclared,
Mauce= 20.90, SDace= 3.45) was retained. The planned sample size allowed
us to detect correlations of r=.20 (80% power and p =.05).

Variables and instruments

Scientific beliefs

To measure scientistic beliefs we used the 20-topic Scientistic
Beliefs Questionnaire (Luki¢ & ZeZelj, 2024) containing a 12-topic Uncritical
trust in science subscale (a = .65) and 8-topic Uncritical trust in scientists
subscale (a =.67). Each topic represents a five-option Thurstone-type scale
ranked from extremely scientistic, through moderately scientistic, balanced
view of science/scientists, moderately antiscientific, to extremely
antiscientific. For example, one of the topics is “The Possibility of Reaching
the Truth,” where the extremely scientistic claim is “Science can reach the
absolute truth about everything that exists”, and the extremely antiscientific
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claim is “Science can never truly reach any truth.” The respondents were
instructed to choose the option that captures their opinion best. To capture
scientistic beliefs only, we awarded participants two points for each
extremely scientistic answer and one point for each moderately scientistic
answer; all other answers were scored zero, meaning the mean score range
for both subscales was 0 to 2. We opted for the Thurstone-type scale to
ensure we have grounds to claim there is a mid-score reflecting a balanced
view towards science, and to make a finer distinction between unwarranted
trust, balanced view, and distrust in science and scientists. To make sure
these were truly reflected in the options we offered participants, the scale
had gone through a five-stage expert validation process that included
philosophers of science and psychometricians (for details on the
construction procedure, consult Lukié¢ & ZeZelj, 2024). The full questionnaire
is available at https://osf.io/tznk5.

Support for penalization

To measure Support for penalization, we constructed a novel 20-item
guestionnaire with a 5-point Likert-type scale. Items (Table 1) were related
to topics such as healthcare restrictions (e.g., “Companies should not give
paid sick leave to those who deliberately did not get vaccinated and then got
sick”), traditional media and social media visibility restrictions (e.g., “People
who question scientific facts should be restricted from appearing in the
media”), and fines or prison sentencing (e.g., "Dissemination of information
that is contrary to scientific evidence should be punishable by a prison
sentence”). Based on face validity, before the items were administered to
participants, the initial pool of 25 items was shortened to 20 to avoid content
overlap. The scale's internal consistency was high (a = .93). To test the
structure of the instrument, we conducted principal component analysis; the
loadings on the first component ranged from .37 to .81 (for details, consult
Supplementalfiles). Additionally, confirmatory factor analysis showed single
factor solution had excellentfitindices (CFI=.975, TLI=.972, NFI = .966, GFI
=.972) except for x2 (x2(170) =631.15, p <.001) and RMSEA (RMSEA = .11
[95% CI .11 - .13]) which slightly exceeded values for acceptable fit with all
items loadings significant on the level of p < .001 (for details, consult
Supplemental files). This is why we proceeded to calculate a single score on
the Support for penalization scale (fully available at https://osf.io/a9g7x).
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Results

Distributions of responses showed a significant portion of
respondents were supportive of penalizing measures towards science
skeptics, ranging from 4.9% for the most radical ones aimed directly at
people (denying healthcare) to 50.3% for the ones aimed at media that
platform the skeptical views (additional taxing) (Table 1). The average
support for penalization across measures was 2.53 (SD = 0.83). As for the
scientistic views, their average endorsement on a scale ranging from 0 to 2
was 0.37 (SD = 0.24) for Uncritical trust in science and 0.38 (SD = 0.30) for
Uncritical trust in scientists.

Inline with H1.1, both Uncritical trustin science (r=.46, p<.001) and
Uncritical trust in scientists (r = .18, p = .012) were positively related to
Support for penalization. As in the previous studies (Luki¢ & Zezelj, 2024),
Uncritical trust in science and Uncritical trust in scientists were positively
related (r=.30, p <.001).

To test if Uncritical trust in scientists predicted Support for
penalization independently of Uncritical trust in science, we set Support for
penalization as the dependent variable and introduced Uncritical trust in
science in the first block and Uncritical trust in scientists in the second. The
model was significant (F(2,202) = 27.6), explaining 21% of the total variance.
Contrary to our expectations (H1.1a), only Uncritical trust in science proved
to be a significant predictor (B =.45, p <.001); Uncritical trust in scientists did
not independently contribute to the prediction (B =.04, p =.52).

We further examined relations between scientistic beliefs and
specific penalizing measures. All but one behavior (i.e., denying medical care
to unvaccinated people) listed in the Support for penalization questionnaire
positively correlated with Uncritical trust in science, while around half of the
behaviors positively correlated with Uncritical trust in scientists (Table 1).
Both Uncritical trust in science (r = .43) and Uncritical trust in scientists (r =
.28) correlated the most with the endorsement of the immediate deletion of
anti-scientific internet comments.
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Table 1

The Distribution of Answers to Penalizing Behaviors and Their Correlations with

Scientistic Beliefs - Study 1

Answers Correlation (r)
Item 1 2 3 4 5 M SD Uncritical  Uncritical
Extremely Extremely trgst in tl_'ust_ln

Antiscientific Scientistic science scientists
Newspapers,
magazines, and
books promoting
anti-scientific views 15.1% 18.0% 16.6% 28.8% 21.5% 323 137 26%* .15*
and pseudoscience
should be
additionally taxed.

This society should

be much less

tolerant of people 14.6% 15.1% 22.0% 32.7% 15.6% 320 1.29 N A7
who spread anti-

scientific views.

It should be

prohibited by law to

organize protests

against scientifically

proven practices, 25.4% 15.6% 22.4%  22.0% 14.6% 285 1.40 R 16
such as protests

against compulsory

vaccination of

children.

People who do not

vaccinate their

children simply

because they do not

believe in the

effectiveness and

safety of vaccines 25.4% 17.6% 19.5% 22.4% 15.1% 284 1.42 22+ .03
should be seriously

financially

sanctioned.

Persons who bring

disrepute to science

should not go 19.5% 23.4% 24.4% 24.4% 8.3% 279 1.25 31 A7
without some kind of

sanction.
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People who treat
their children with
homeopathy or other
pseudoscientific
means should be
severely sanctioned.

24.9% 23.4% 17.1%  23.9% 10.7% 272 135 33+ .05

Comments on the

Internet written by

people with anti-

scientific views 23.4% 224% 26.8% 16.6%  10.7% 269 129 .43 28%%
should be deleted

without hesitation.

Parents who do not
believe in the safety
of vaccines should
not be allowed to
send their children to
kindergarten.

30.2% 17.6% 224% 12.2% 17.6% 269 1.46 .35%* .01

It would be good if
there were some
system of
sanctioning people
who advocate anti-
scientific views.

24.4% 23.4% 21.0% 22.9% 8.3% 267 1.29 347> 14>

Those who write
comments with anti-
scientific content on
the Internet should
somehow be
restricted from
accessing public
platforms such as
Facebook, Twitter,
YouTube, or online
newspapers.

26.3% 249% 17.1% 21.5% 10.2% 264 135 34> .20%

Persons who
advocate anti-
scientific views
deserve the public
condemnation of the
entire society.

25.9% 20.0% 27.8%  20.0% 6.3% 261 1.24 327 .06

People who criticize

science should be

restricted from 25.4% 27.3% 19.0% 21.5% 6.8% 257 1.27 33+ .20*
appearing in the

media.

People who criticize

scientists should not

be given space in the 28.3% 31.2% 21.5% 15.6% 3.4% 235 1.15 39H* 18*
media.
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People who do not
getvaccinated
despite the doctor's

recommendation 32.2% 28.3% 19.5% 14.1% 5.9% 233 1.23 25%* .07
should be fined.
Dissemination of
information that is
contrary to scientific
36.1% 28.3% 21.0% 10.2% 4.4% 219 1.16 37+ 2%

evidence should be
punishable by a fine.

Dissemination of

information that is

contrary to scientific

evidence should be 36.1% 28.3% 21.0% 10.2% 4.4% 219 116 .30 .09
punishable by a

prison sentence.

People who question

scientific facts

should be restricted 36.6% 29.8% 18.5%  9.8% 5.4% 218 1.18 .38x** .15*
from appearing in the

media.

People who do not

vaccinate their

children just

because they do not

believe in the 46.3% 25.4% 15.1% 9.8% 3.4% 199 1.15 13 -.01
effectiveness and

safety of vaccines

should be punished

with prison.

Companies should
not give paid sick
leave to those who
got sick and
deliberately did not
getvaccinated.

59.0% 17.6% 13.7% 8.3% 1.5% 1.76  1.07 9% .05

The state should not
medically treat those
people who got sick
and who deliberately
did not get
vaccinated.

70.2% 16.6% 8.3% 4.4% 0.5% 1.48 0.86 .07 .06

Note. The items are ordered by the average endorsement from the highest to the lowest.

*p<.05,* p<.01,**p<.001.
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Discussion

As expected, individuals with stronger scientistic beliefs were more
inclined to express support for penalization of science skeptics. This was
consistently observed across different penalizing measures - from additional
taxing the media that promote anti-science, through restricting the right to
protest against science-based practices, banning skeptics from the media,
or even fining or imprisoning them for promoting anti-science, to fining and
imprisoning people for disregarding official medical practices. On the other
hand, we only found the hypothesized contribution of uncritical trust in
science, not in scientists, indicating the former to be more crucial for
understanding the support for penalization.

We may expect people uncritically trusting science to be more likely
to deem rationality (well represented by scientific thinking) morally virtuous
and thus more likely to penalize those who think or behave anti-scientifically,
which is often considered irrational. There is some experimental evidence for
this assumption: Stahl et al. (2016) found that individuals prone to moralizing
rationality are more likely to punish a fictional religious doctor for advising
prayer to a patient who later died.

Study 2

In this study, we aimed to replicate the observed relationship
between uncritical trust in science and support for discriminatory measures
against skeptics in a more diverse sample. We also aimed to examine
moralizing rationality as a potential underlying mechanism.

We expected that both Uncritical trust in science and Uncritical trust
in scientists would correlate positively with the Support for penalization
(H2.1). We also expected that moralizing rationality would mediate (Figure 1)
the previously documented relationship between Uncritical trust in science
and the Support for penalization (H2.2).
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Figure 1

Mediation model

Moralizing
rationality
> b
C f
[ Scientistic beliefs } g [ s::;?zr;tig\ J

Method

Open science practices

The design of Study 2, hypotheses, and analyses were preregistered
(https://aspredicted.org/3M5_HZW). All data and supplemental files are
available at https://osf.io/a9g7x.

Sample

From the initial pool of 472 entries, after preregistered exclusions
(231 entries were incomplete, 19 failed attention checks, and 5 completed
the questionnaires too quickly), we were left with a total of N = 217
participants (142 females, 75 males, Mace= 39.13, SDace=11.79). They were
recruited via posts on social media (i.e., Facebook and Instagram) and
snowballing techniques. The sample was composed mostly of highly
educated participants — 52.1% held an MA degree or higher, 27.2% had a
university/college degree, 8.8% were students, and 13.0% had only a high
school education.

Variable and instruments

To assess scientistic beliefs and the support for penalizing measures
against skeptics, we used the same instruments as in Study 1. Uncritical trust
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in science (a = .82), Uncritical trust in scientists (a = .77), and Support for
penalization (a = .95) showed satisfactory internal consistencies.

We also used the 9-item Moralized rationality scale by Stahl et al.
(2016) with a 7-point (1- Completely disagree, 7 - Completely agree) Likert
scale (e.g., “Being skeptical about claims that are not backed up by evidence
is a moralvirtue”), translated and adapted to Serbian via a parallel translation
with consultations (a =.79).

Results

The frequencies of answers to Support for penalization items showed
an even stronger endorsement of penalizing measures toward science
skeptics than in Study 1. The average support for penalization was 3.09 (SD
=0.98). The average endorsement for Uncritical trustin science was 0.52 (SD
=0.37)and 0.43 (SD = 0.37) for Uncritical trust in scientists, both higher than
in Study 1. Finally, people were moderately prone to moralize rationality (M =
4.02,SD =1.13 0n a scale from 1to 7).

Table 2

The Distribution of Answers to Penalizing Behaviors and Their Correlations with

Scientistic Beliefs - Study 2

Answers Correlations (r)
Item 1 2 3 4 5 M SD Uncritical Uncritical
Extremely Extremely trljlst in tl.'ustlm
Antiscientific Scientistic science scientists

Newspapers,

magazines, and books

promoting anti-

scientific views and 13.4% 11.1% 124% 19.8% 43.3% 369 1.45 ABF** 36%*
pseudoscience

should be additionally

taxed.

This society should be

much less tolerant of

people who spread 13.8% 9.7% 15.2%  25.8% 35.5% 359 141 AQ* 38**
anti-scientific views.
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Persons who bring

disrepute to science

should not go without 14.3% 9.7%  26.3%  20.7% 29.0% 341 137 .33* 27
some kind of sanction.

Dissemination of
information that is
contrary to scientific
evidence should be
punishable by a fine.

13.4% 15.7% 19.8% 22.6% 28.6% 3.37 1.39 45** AT

It would be good if
there were some
system of sanctioning
people who advocate
anti-scientific views.

16.1% 14.3% 19.4% 22.1% 28.1% 3.32 143 .39%* 37

Persons who
advocate anti-
scientific views
deserve the public
condemnation of the
entire society.

16.1% 15.7% 18.4%  23.0% 26.7% 329 1.42 A2%* 37

Parents who do not

believe in the safety of

vaccines should not

be allowed to send 19.8% 14.3% 19.4% 18.4%  28.1% 321 149 .34 26+
their children to

kindergarten.

People who do not

vaccinate their

children simply

because they do not

believe in the 21.7% 10.6% 22.1% 18.9% 26.7% 3.18 149 R ol 34%**
effectiveness and

safety of vaccines

should be seriously

financially sanctioned.

It should be prohibited

by law to organize

protests against

scientifically proven

practices, such as

protests against 21.2% 14.8% 18.0% 18.0% 28.1% 3.17 1.51 37 .30%**
compulsory

vaccination of

children.
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People who criticize
science should be
restricted from
appearing in the
media.

17.5% 17.5% 19.4% 26.3% 19.4% 312 1.38 37 .26%*

Those who write
comments with anti-
scientific content on
the Internet should
somehow be
restricted from
accessing public
platforms such as
Facebook, Twitter,
YouTube, or online
newspapers.

20.7% 17.5% 21.2% 18.9% 21.7% 3.03 144 .35%+* .36**

Comments on the

Internet written by

people with anti-

scientific views 20.7% 18.0% 24.0% 16.6%  20.7% 299 142  .36** 36+
should be deleted

without hesitation.

People who treat their

children with

homeopathy or other

pseudoscientific 23.5% 18.4% 17.5%  18.0% 22.6% 298 149 37 25%x
means should be

severely sanctioned.

People who do not get
vaccinated despite
the doctor's
recommendation
should be fined.

29.0% 13.8% 20.7% 19.8% 16.6% 281 146 27 .30***

Dissemination of

information that is

contrary to scientific

evidence should be 25.4% 18.4% 24.4% 152%  16.6% 279 1.41 AZFe 33xex
punishable by a prison

sentence.

People who criticize

scientists should not

be given space in the 24.4% 18.9% 249% 18.4% 13.4% 277 1.36 34*** 28***
media.
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People who question
scientific facts should
be restricted from
appearing in the
media.

28.6% 21.2% 23.0% 13.8% 13.4% 262 1.38 34%* .30%**

People who do not

vaccinate their

children just because

they do not believe in

the effectiveness and 39.6% 175% 212% 10.6%  11.1% 236 138 25" 9%
safety of vaccines

should be punished

with prison.

Companies should
not give paid sick
leave to those who got
sick and deliberately
did not get vaccinated.

43.8% 16.6% 18.0% 10.6% 11.1% 229 1.40 33%* AL

The state should not

medically treat those

people who got sick 56.2% 17.1% 14.8% 4.6% 7.4% 190 1.25 .20** A3
and who deliberately

did not get vaccinated.

Note. The items are ordered by the average endorsement from the highest to the lowest.

*p<.05,** p<.01,**p<.001.

As expected, the correlation between Uncritical trust in science and
Uncritical trust in scientists was high (r = .41, p < .001). Support for
penalization correlated positively with both Uncritical trustin science (r=.49,
p <.001) and Uncritical trust in scientists (r=.41, p <.001), in line with H2.1.
Moralized rationality correlated positively with all three other variables, more
strongly with Support for penalization (r=.43, p <.001) and Uncritical trustin
science (r=.42, p <.001) than with Uncritical trust in scientists (r=.27, p <
.001).

An exploratory regression analysis (specified in the same way as in
Study 1) now showed both Uncritical trust in science (B = .39, p <.001) and
Uncritical trust in scientists (B = .25, p < .001) to independently predict
Support for penalization (F(2,214) = 44.6), explaining 29% of its total
variance.
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Mediation analysis

The mediation analysis was conducted in the R lavaan package (R
Core Team, 2021; Rosseel, 2012). The analysis (ML as an estimator) was
conducted with 5,000 bootstrapped samples to estimate the indirect effect
and its confidence intervals. The results revealed a significant positive effect
of Uncritical trust in science on Support for penalization (¢ =.49, SE=.06, t =
8.34, p <.001). When Moralized rationality was introduced in the model, the
direct effect of Uncritical trust in science on Support for penalization
remained significant but was reduced (¢’ = .38, SE =.06, t =6.82, p <.001).
As expected (H2.2), the indirect path from Uncritical trust in science to
Support for penalization through Moralized rationality was significant (ab =
.11, SE=.03,t=23.46, p <.001), with a 95% bootstrapped confidence interval
[0.05, 0.18], indicating partial mediation. The model explained 30% of the
variance of Support for penalization. For the complete set of regression
coefficients, consult the Supplemental files.

While we did not preregister our hypothesis regarding the effect of
Uncritical trust in scientists on Support for penalization through Moralized
rationality, the effect was significant (ab = .09, SE = .03, t = 3.45, p <.001),
with a 95% bootstrapped confidence interval [0.05, 0.15]. The direct effect
was significant before (c = .41, SE = .06, t = 6.62, p < .001) and after the
inclusion of Moralized rationality (¢’ = .32, SE = .05, t = 6.13, p <.001). This
model explained 28% of the variance of Support for penalization.

Discussion

Study 2 corroborated the relationships between scientistic beliefs
and support for penalizing measures against science skeptics. The
correlations were even stronger than in Study 1, especially the one between
Uncritical trust in scientists and Support for penalization. Moreover, the
endorsement of penalizing measures was higher than in the previous study,
which may be attributed to the increased diversity of the sample in terms of
gender, age, and education. Participants agreed the most with the item
suggesting that media promoting anti-scientific views and pseudoscience
should be additionally taxed (63%). As in Study 1, participants agreed the
least with denying medical care to people who deliberately did not get
vaccinated but got ill (12.0%). On this micro level, we also observed stronger
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correlations than in Study 1, as Uncritical trust in science correlated
positively with all specific penalizing measures, and Uncritical trust in
scientists with all but one (In Study 1, it only correlated with around half of
these measures).

We further revealed individuals who uncritically trusted science and
scientists more were also more likely to moralize rationality (i.e., to perceive
scientific thought and rationality as a moralimperative). Thus, trustin science
and scientists seems to have transcended from the domain of evidence and
rationality to the domain of values, so violating these moral values further
calls for sanctions. The proposed mediation effect, however, was only
partial, leaving a significant direct path from scientistic beliefs to penalizing
measures. Since no causal relations could be inferred, this suggests that
broader beliefs about the moral value of being rational could explain the
relationship between scientistic beliefs and the support for penalization of
science skeptics, but that there is still a remaining shared variance specific
to the relationship between beliefs about science and penalization.

Our results suggest that uncritical trust in science plays a more
central role in driving support for the penalization of science skeptics than
uncritical trust in scientists. This could be partially due to the fact that the
former correlates with moralizing rationality more strongly than the latter. It
suggests that scientific thought is held as more “sacred” than its actual
practitioners, i.e., violations of scientific thought are more likely to elicit
penalization than distrust in scientists themselves. We have also observed
an incremental contribution of Uncritical trust in scientists to the prediction
of penalization only in Study 2 and not in Study 1. One possible explanation
is that the distribution of this measure was better in the community sample,
compared to the student sample in Study 1, in which its range was more
restricted.

General Discussion

Across two studies, we compellingly showed that people who
deemed science and scientists supreme were also more prone to endorse
different penalizing measures against people who ignore scientific
recommendations or advocate for anti-scientific views.
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We found that a significant portion of respondents in both studies
supported each of the penalization items. Even very harsh sanctions, such as
imprisonment or denying state-funded medical treatment, were endorsed by
more than 10% of the respondents in the online community sample in Study
2. Around 46% of these respondents, the majority of whom are highly
educated, agreed that skeptics should be prohibited from protesting, while
around one-third thought that people who question scientific facts or criticize
scientists should be prohibited from appearing in the media.

This nuanced look at the type of behaviors being penalized and the
harshness of penalizing measures also revealed that scientistic beliefs
related primarily to lighter forms of penalization, such as restricting their
appearances in the media and heavy moderation of unscientific comments
in digital space. Scientistic beliefs appeared to be less strongly related to
more radical measures with health-related consequences, such as denying
medical care to unvaccinated people and prison sentences to parents of
unvaccinated children.

Our results, thus, show that extreme views of science are related to
extreme views about how citizens should be legally regulated in the context
of science-related societal issues. While it may seem reasonable to call for
sanctions against some of these serious anti-scientific behaviors as they may
seriously endanger our own and the well-being of others, the matter of
considering and imposing sanctions would be a complex task for
policymakers. For example, before introducing any sanctions against those
spreading anti-scientific information, the notions of the right to free speech
and the knowledge of the speaker (i.e., the differentiation between ignorance
and false advertising, fraud, or hoax) should be considered (Gielow Jacobs,
2022). Also, due to civil rights, criminal law measures should only be used as
the last option - when all other measures prove ineffective (Husak, 2004).
Finally, legal sanctions do not necessarily prove efficient, as they often
undermine the intentions to curb the consequences of anti-scientific
behavior (Sun et al., 2022).

Adherence to science-based recommendations was previously
shown to be moralized (e.g., Bor et al., 2023; Rozin & Singh, 1999; Salomon
et al.,, 2017). This implies that non-adherence would consequently call for
appropriate sanction. We thus hypothesized moralizing rationality might play
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a role in the relationship between scientistic beliefs and the support for
penalization of science skeptics. Moralizing rationality indeed partially
explained the relationship between scientistic beliefs and the support for
penalizing measures, suggesting a possible mechanism behind this
relationship. However, other concepts could also be at the root of both
scientistic beliefs and proneness to punish science skeptics. Clearly, this
issue is not politics- or ideology-free, so political orientation probably plays a
significant role in these relationships. The likely trait-like candidates could be
dogmatism (Rokeach, 1954) and social dominance orientation — support for
societal hierarchy (Pratto et al., 1994). For example, dogmatism could bridge
scientistic beliefs and support for penalization by providing a wider mental
framework characterized by intolerance against those who disobey the
authority of science. Likewise, individuals who support social hierarchies
may be more inclined to accept policies that limit the power and privileges of
certain groups, especially if they view those groups' positions as unwarranted
or morally wrong. However, an abundance of research shows science
skepticism is stronger for those with right-leaning political attitudes
(Gauchat, 2012; Hamilton et al., 2015; Mann & Schleifer, 2020). To prevent
potential ideological confounds, one would thus need to use as ideology-free
measures as possible, which is why we suggested trait-like ones, such as
dogmatism. Finally, as these psychological processes do not happen in a
vacuum, the associations we demonstrated could be even exacerbated if the
context is perceived as threatening (as, for example, during the recent
COVID-19 pandemic).

Limitations and Further Research

As this was the first look into the relationship between scientistic
beliefs and penalization, we collected data on convenience samples. To
assess the prevalence of endorsement of penalizing measures, a
representative sample is needed. Next, as both the PCA and CFA were
conducted on the same sample, future research should seek to validate the
latent structure using independent samples to ensure the robustness and
generalizability of the findings. The robustness of the observed correlations,
however, is very promising, and we expect them to be replicated
independently. Next, due to the correlational design, we cannot speak to the
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direction of the effect. Future experimental studies should thus target
scientistic beliefs and look at their subsequent effects. Other potential paths
that lead to support for penalization could also be tested, for example, those
originating from personality traits; the role of contextual moderators, such as
a feeling of threat, might also help us better understand the observed
relationships. Finally, we opted to measure policy endorsement; however,
penalizing behaviors could also manifest themselves on an interpersonal
level and may be measured either through self-reported (e.g., social distance
towards science skeptics) or observed behavior (e.g., readiness to help,
physical distancing, etc.).

Conclusion

While one cannot dispute that science skepticism endangers public
health and erodes global efforts to transition to a more sustainable lifestyle,
we argue that its opposite pole — idealizing science and being unaware of its
limits — could backfire so that it deepens societal divisions and further
alienates skeptics, making them even harder to reach. This finding adds to the
existing literature showing that, even when socially desirable in its moderate
form, any belief that becomes dogmatic and extreme may lead to detrimental
societal consequences.
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ABSTRACT

The article uses China as an example to demonstrate the importance and
possibility of taking big data into account when studying intergenerational
relationships during a period of great change. The aims of the study were to
examine the importance of nurturing tolerance in children in Chinese families. To
ensure representativeness, different generations of adults who live in diverse
socio-economic conditions were included in the study. The study used the
World Values Survey (WVS) database (China’s participation from 1990 to 2018),
and the sample included 14,489 respondents. According to the results of the
frequency analysis, tolerance ranks 2-5 (depending on the year of the study)
among the qualities important for nurturing in a Chinese family. The qualities that
Chinese respondents rate as more important for raising children than tolerance
include independence and diligence. The highest value for the importance of
nurturing tolerance in the family was recorded in 2001, but since 2007, a
statistically significant downward trend has been established. Respondents
under 29 often rate tolerance higher than respondents aged 30-49 and over 50.
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Introduction

Tolerance is one of the most relevant and complex concepts of our
time and is studied from the standpoint of various sciences. Tolerance is a
consequence of living in conditions of diversity, which is an essential
attribute of human existence. However, tolerance does not involve
appreciating this diversity but rather recognizing the right of "others" (e.g.,
cultures, countries, and people who differ in religion, values, opinions, and
behavior) to exist in the world. It is the right of other people to have different
beliefs and customs as long as they do not violate common moral values,
which may vary across cultures and societies. A significant number of works
has been devoted to the connection between morality and tolerance
(Armstrong & Wronski, 2019; Song, 2018), as well as the dependence of the
latter on the norms of human existence (universal values; Hamer et al., 2019;
Verkuyten & Killen, 2021).

Currently, interethnic tolerance is being studied the most (Park et al.,
2022). Such an interest in this type of tolerance is due to globalization, which
caused migration in the modern world, as well as the aggravation of the issue
of terrorism and the increase in the number of refugees — also relevant at
present. However, tolerance as a social phenomenon is an integral part of
any human communication. At all its levels (intergroup and interpersonal), it
affects how communication proceeds and how it ends: with understanding
and acceptance or conflict.

In a social context, tolerance is a person's willingness to allow other
people to choose their own lifestyle and behavior in the absence of negative
(aggressive and violent) manifestations. Social tolerance is a non-violent,
respectful relationship between different social groups (i.e., groups of people
of different ages, financial situations, social statuses, subcultures, etc.).
Tolerance in interpersonal relationships is a conscious, tolerant attitude
toward a communication partner, which implies the recognition and respect
of their right to manifest individuality. Thus, the manifestation of a tolerant
attitude towards another person contributes to a free and open dialogue,
often leading to agreement.

As it becomes clear, tolerance is a value necessary for constructive
interaction in the human realm. Therefore, itis no coincidence that scientists
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in all countries pay so much attention to its formation. The literature review
showed that the development of tolerance was considered in numerous
studies. Most of these studies examined the development of tolerance in
public institutions (Miklikowska, Bohman & Titzmann, 2019): factors and
conditions that help schools and teachers promote mutual understanding
(Rjumshina, 2000; Ryumshina, Berdyanskaya et al., 2022; Shestakova et al.,
2022) and tolerance in a globalized world (Bayram Ozdemir & Ozdemir, 2020;
Brenik et al., 2019; Sandoval-Hernandez et al., 2018; Taft et al., 2020).
Therefore, most studies focus on students (58.25%), teachers (25.24%),
employees (8.74%), and believers of different religions (7.77%; Sakall et al.,
2021).

However, tolerance/intolerance, as a personality trait, can manifest
itself as early as the age of 4, so its development depends primarily on family
upbringing (Miklikowska, Thijs & Hjerm, 2019; Odenweller & Harris, 2018;
Verkuyten & Killen, 2021). Since one's life and familiarity with diversity begin
in the family, one should note the importance of tolerance for mutual
understanding between close relatives, especially in parent-child
relationships. Family upbringing is crucial for the formation of tolerance in
children, who, once they become parents themselves, could teach it to their
children. However, the nurturing of tolerance in children (within their families)
is poorly studied.

Tolerance in parent-child relationships is of particular importance in
collectivistic cultures, where awareness of oneself as “we” and maintaining
relationships with loved ones, primarily family, is extremely important, as it
forms the basis of a person’s emotional and personal well-being. Many
psychological phenomena are associated with this dimension of culture.
Collectivism-individualism affects the experiences of representatives of
these cultures (Namcoong et al, 2021), and there is evidence of
neurophysiological differences in the perception of reality among
collectivists and individualists (Ng et al., 2010).

Thus, increased attention to cross-cultural research can expand the
possibilities of social psychology (Triandis, 1983) and become the key to the
success of the development and implementation of psychological, socio-
psychological, and pedagogical programs for the formation of tolerance,
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taking into account its significance for different generations, different social,
gender and other groups.

In order to identify the significance of tolerance in parent-child
relationships and between social groups within the same culture, the article
uses the analysis of large international data which has become widespread
not only in sociology but also in other sciences (Devellennes & Loveless,
2022; Hildebrandt et al., 2018; Ryumshina, Zinchenko et al., 2022). The
advantages of such an analysis lie in the fact that it allows taking into account
the representations of a particular psychological phenomenon by a large
number of respondents with different socio-demographic characteristics, as
well as identifying differences between them, including sociocultural ones.
Thus, the conducted study is interdisciplinary in nature, combining the ideas
of psychological science with rigorous methods of quantitative comparative
analysis.

Chinain an era of change

China may be the most convenient model for analyzing this topic
because, although it has regional differences in collectivism (Ren et al,,
2021), it is a type of collectivist culture characteristic of many Asian (e.g.,
Japan, Korea, Uzbekistan, Tajikistan) and non-Asian countries (e.g., Russia).

The culture of Chinese society is family-oriented (Yang & Zhang,
2020). At the same time, the formation of the Chinese social structure is
significantly influenced by Confucian culture, where the family is seen as the
ideal embodiment of social relations, and the emotional interaction between
its members contributes to harmony and well-being within it (Chuang, 2005).
Relationships between parents and children are more significant than the
relationships between husband and wife and between brothers and sisters,
and intergenerational relationships are of great importance as well (Goh &
Kuczynski, 2009; Yang et al., 2020).

As in many other collectivist cultures, Chinese children, growing up,
are still functionally dependent on their parents. Thus, family members at all
stages of life play a special role in the life of the Chinese. Various studies
indicate the importance of parental support for the younger generation (Yang
et al,, 2020). For example, adolescents’ anxiety, when they find themselves
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faced with serious stressful situations, decreases if their relationship with
their parents is close and increases if itis not (Yang & Yeh, 2006).

The second important reason for choosing China for the analysis of
the stated topic is related to the fact that China has experienced significant
economic growth associated with industrialization, urbanization, and
globalization over the past few decades. Naturally, this led to serious social
changes, which were also facilitated by the "one child" policy, the expansion
of education, and the widespread use of the Internet (Li, 2020). The gap in
socio-economic conditions led to the emergence of generations of the 80s,
90s, and 2000s, whose personal characteristics were formed in a different
social environment; therefore, it is reasonable to assume that their views,
values, interests, behavior, etc., differ from previous generations, which
reasonably causes concern for scientists (Li, 2020).

The "one child" policy has led to increased focus on children. They
became so valuable that the older members of the family began to
subordinate their own interests, aspirations, and desires to the only child.
Thus, the children began to exert a dominant position between generations
(Yang et al., 2020), and, at the same time, the authority of the elder in the
family was called into question (Zhou, 2001). The styles of upbringing in
Chinese families and traditional family relations between generations have
changed - from respect for the elderly to care for the youth (Yang et al., 2020).

The new generation grew up in a more comfortable economic climate
and a more tolerant and liberal social environment. It is more open,
characterized by independent views, self-confidence, and greater
willingness to participate in public and political affairs compared to previous
generations, and it becomes the main force that plays animportantrole in the
main social transformations of the country (Li, 2020; Zhou, 2016). However,
the new generation is not homogeneous; its socio-economic stratification is
observed in various aspects of public life, and there is a significant difference
between urban and rural youth of the second generation (Zhang et al., 2003).
According to a number of researchers, this intragenerational stratification is
no less significant than the stratification between generations (Li, 2020).

According to some researchers, relationships between generations
are becoming more equal and close, and relationships between parents and
children are more democratic (Xiao, 2016; Yang et al., 2020). However, it
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should be noted that, due to cultural traditions, a different educational
environment is created for boys and girls in Chinese families. The upbringing
of a boy takes place in conditions of rigorous requirements for behavior, as he
is the bearer of the family name, traditions, and customs. Girls are the home
keepers. Therefore, parents pay more attention to their psychological
education. A girl should be tolerant, respectful, and sociable. At the same
time, filial piety, the central concept of Confucianism, is deeply rooted in
Chinese culture and the subjective consciousness of the Chinese, giving
them a sense of subjective security and belonging to their culture (Zheng & Li,
2022). Thus, mutualfilial piety, as a high-quality interaction between children
and parents, can enhance young people’s ability to control and use their
emotions, which, in turn, increases their life satisfaction (Chen et al., 2018)
and reduces psychological stress (Wu & Chen, 2020). In other words, filial
piety is still central to intergenerational bonds and commitments and
continues to be an important cultural ideal that defines intergenerational
caregiving responsibilities for many Chinese families.

At the same time, we can talk about the contradictory conclusions of
scientists regarding whether filial piety is useful or harmful for individual
development (Yeh & Bedford, 2003), and some studies show that faith in filial
piety is weakening (Zhang et al., 2019). In order to prevent conflicts between
parents and the younger generation and gain an understanding of how beliefs
in filial piety affect the life satisfaction of young people and the loneliness of
their parents (Chen et al., 2018), a more thorough study of this aspect of
relationships in Chinese families is necessary (Zhang et al., 2019).

Thus, the combination of tradition, modernization, and the infiltration
of Western individualism has resulted in a complex social psychology of
Chinese youth. Although youth have become more individualistic,
collectivism is still a stronger predictor of their values (Weng et al., 2021). In
any case, interpersonal tolerance is extremely important for the mutual
understanding between generations whose personal characteristics were
formed under the influence of various social values. A rather revealing study
in this respect, conducted in 2019 (Cheung et al.,, 2019), showed that
adolescents and their parents and the parents of their parents all have
different ideas of harmony in relationships with each other.
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According to the World Values Survey, organized by Inglehart on the
basis of his theory of socio-cultural changes in the conditions of
modernization, we can talk about two post-modernization shifts: from
traditional to industrial and from industrial to post-industrial (Inglehart,
1997). These shifts often lead to dramatic conflicts between generations of
people who have been socialized in different social settings (traditional and
transitional societies). The industrialization of society, which gives more
opportunities to meet basic needs, leads to the formation of secular-rational
values, in connection with which authority, order, and security are highly
valued. The post-modernization shift in values led to the formation of post-
materialistic values, such as tolerance, self-knowledge, self-expression, and
increased civic activity. In Inglehart's theory, along with a change of
generations and changes in values, the degree of tolerance in a society serves
as an important indicator for measuring the transition from a traditional value
system to a modern one (Inglehart, 1997). Thus, social tolerance (i.e.,
tolerance to certain social phenomena, such as behaviors and lifestyles of
other individuals and groups that are legal and do not harm the interests of
other people) is a kind of criterion for this transition.

Will the values of generations that grew up in China in different socio-
economic conditions coincide? What place will tolerance take among these
values, and for which social groups is it more important? Will the importance
of tolerance for new generations grow with globalization, the growth of
economic well-being, and internationalization, taking into account their
socio-economic stratification? These are the questions that this empirical
study aims to answer.

Thus, the aim of the present study was to examine the importance of
nurturing tolerance in children within Chinese families. To ensure
representativeness, we studied the views of adult respondents, who belong
to different generations and live in different socio-economic conditions.

Method

The study used big data from the World Values Survey. The World
Values Survey (WVS) questionnaire includes questions on various aspects of
human life (religion, politics, participation in public organizations, gender
relations, subjective well-being, etc.), as well as an extensive survey related
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to socio-demographic data. Depending on the global geopolitical situation,
different waves of data collection may include some additional questions.
However, some questions are constant across waves, for example,
questions about family and family upbringing.

The study used statistical analysis of data from the World Values
Survey, in which China participated six times: in 1990 (second wave), 1995
(third wave), 2001 (fourth wave), 2007 (fifth wave), 2012/13 (sixth wave),
2018 (seventh wave) (Inglehart et al., 1990, 1995, 2001, 2007, 2012/13,
2018). As for the number of respondents, 1000 people took part in the
second wave, 1500 in the third, 1000 in the fourth, 1991 in the fifth, 2299 in
the sixth, and 6699 in the seventh. Thus, our sample included 14489 people
with different educational backgrounds and social classes, aged 16 to 50 and
over.

The following statistical methods were used for data analysis:
frequency analysis, logistic regression, Kruskal-Wallis test, Conover test,
and confidence intervals. All calculations were performed using the R
programming language R within RStudio interface (Kupriyanov & Yavna,
2016).

Results

To address our research aim, we selected the answers of Chinese
respondents from various social groups regarding the significance of
nurturing certain personal qualities within the family. The question was
formulated as follows: "In front of you on the card, there is a list of qualities
that can be nurtured in children in the family. Which of them, if any, do you
think are the most important?". Answering this question, respondents could
choose 5 qualities out of 11, including tolerance (Table 1).

Table 1

Important Qualities for Upbringing in the Family (%)

Qualities 2" wave 3 wave 4" wave Shwave 6"wave 7% wave
(1990) (1995) (2001) (2006)  (2011) (2017)

Good manners 47.3 66.8 NA NA NA 83.7

Independence 84.0 50.1 74.1 69.8 69.7 78.2
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Diligence 64.6 72.7 85.8 83.4 75.3 70.4
Responsibility 66.9 34.5 63.6 67.2 65.9 78.4
Imagination 26.7 22.1 35.3 25.3 17.0 21.6
Tolerance 61.7 43.0 72.6 64.7 52.2 60.5
Thrift 55.6 62.2 57.2 61.6 50.7 40.3
Ej::;;':‘aa:g;” 45.0 36.3 16.0 24.0 260 205
Religious faith 1.2 3.3 NA 2.4 1.2 1.1

Unselfishness 30.9 28.2 37.0 30.8 29.2 28.7
Obedience 8.5 29.3 14.8 13.8 7.5 5.7

As one can see, among the distinguished qualities important for
family upbringing, tolerance is a fairly significant quality, taking the 2nd-5th
rank, depending on the wave (i.e., year). The qualities consistently assessed
as more significant for the upbringing of the younger generation than
tolerance are independence, diligence, and, possibly, good manners (data on
good manners are not available in all waves, preventing us from drawing any
definitive conclusions).

When looking into the significance of nurturing tolerance within each
wave separately, the wave in which the highest percentage of respondents
ranked confidence as important was the fourth (2001); in the third wave
(1995), the lowest percentage ranked it as important (Table 2).

Table 2

The Significance Tolerance across Waves (%)

Important child qualities: tolerance and respect for

Wave other people

Important Not mentioned
The seventh wave, 2018 60.5% 39.0%
The sixth wave, 2012/13 52.2% 47.8%
The fifth wave, 2007 64.7% 35.3%
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The fourth wave, 2001 72.6% 27.03%
The third wave, 1995 43.0% 57.0%
The second wave, 1990 61.7% 38.3%

The results of the logistic regression confirm the previously presented
data (Figure 1).

Figure 1

The Dynamics of Tolerance Across Waves (Logistic Regression)
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A comparative analysis of the sample (N = 10827) was conducted
using the Kruskal-Wallis test. Six waves act as independent samples; the
wave of the study, which allowed us to identify year-to-year changes in
variables (i.e., tolerance, gender, age, level of education, social class), was
chosen as a grouping variable. According to the results, most variables show
a high level of reliability of changes (p < 0.001) with an insignificant effect size.
Then, using the Conover test, the direction of changes was determined, and
a tendency towards a decrease in the level of tolerance was identified (p <
0.001). We note that, in 1995, there was a sharp decrease in the significance
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of the development of several qualities that were important for respondents
who took the survey in other years.. In addition to tolerance, these qualities
include responsibility, independence, and unselfishness. At the same time,
the significance of not only religious devoutness, but also obedience,
frugality, and diligence sharply increased (Figure 2).

Figure 2

Qualities Important to be Developed within a Family (Waves 2-7)

All waves
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The distribution of the significance of qualities important for
development in different age groups is presented in Table 3. Respondents
under the age of 29 in the second wave had the highest endorsement of
independence (89.8%) - higher than the endorsement of this quality in other
age groups and higher than the endorsement of any other qualities in any
other wave. Diligence was found important to participants in all waves and
age groups and most important for respondents in the fourth wave,
particularly those aged 30-49. Responsibility (78.9%) was particularly highly
endorsed by respondents in the seventh wave —relatively equally across age
groups The highest value of tolerance was observed in the fourth wave,
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among respondents under the age of 29 and respondents aged 30 to 49. If we
look at the younger generation, it was only in the second wave that they
appreciated tolerance to a somewhat lesser extent than older age groups.
From the third wave onwards, the importance of tolerance development for
respondents under 30 exceeded its importance for older generations. As for
the respondents aged 30-49, starting from the fourth wave, the significance
of tolerance either exceeded or was equal to its significance among persons

aged 50 and over.

Table 3

The Importance of Particular Qualities across Age Groups

Qualities 2“wave 39wave 4"wave 5hwave ~ 6"wave 7t wave
(1990) (1995) (2001) (2006) (2011) (2017)
upto29y.0. 89.8% 53.2%  78.4% 76.8% 75.1% 84.1%
(N=303) (N=432) (N=194) (N=564) (N=501) (N=679)
ind J 30-49y.0. 83.1% 49.4%  77.1% 72.8% 71.3% 81.0%
naepenaence
P (N=443) (N=755) (N=572) (N=895) (N=1,063) (N=1,348)
50y.0.and  78.7% 47.6%  63.2% 57.3% 63.8% 70.6%
more (N=254) (N=313) (N=234) (N=532) (N=735) (N=1,010)
upto29y.0. 51.2% 67.6%  80.9% 80.9% 68.8% 62.1%
(N=303) (N=432) (N=194) (N=564) (N=501) (N=679)
Dil 30-49y.0.  65.2% 74.7%  89.2% 86.8% 77.3% 71.1%
iigence
¢ (N=443) (N=755) (N=572) (N=895) (N=1,063) (N=1,348)
50y.0.and  79.5% 74.8%  81.6% 80.4% 76.8% 75.1%
more (N=254) (N=313) (N=234) (N=532) (N=735) (N=1,010)
upto29y.0. 67.0% 326%  72.2% 73.7% 66.0% 78.9%
(N=303) (N=432) (N=194) (N=564) (N=501) (N=679)
_ 30-49y.0.  65.5% 33.9%  62.6% 67.9% 65.8% 79.7%
Responsibility
(N=443) (N=755) (N=572) (N=895) (N=1,063) (N=1,348)
50y.0.and  69.3% 38.3%  59.0% 58.9% 66.0% 76.3%
more (N=254) (N=313) (N=234) (N=532) (N=735) (N=1,010)
Tol upto29y.0. 58.4% 491%  74.7% 73.7% 56.3% 65.6%
olerance
(N=303) (N=432) (N=194) (N=564) (N=501) (N=679)
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30-49y.0. 63.2%  39.9%  74.3% 65.5% 51.0%  63.3%
(N=443) (N=755) (N=572) (N=895) (N=1,063) (N=1,348)

50y.0.and  63.0%  422%  66.7% 53.8% 51.1%  53.4%
more  (N=254) (N=313) (N=234) (N=532) (N=735) (N=1,010)

Note. N is the total number of respondents of a particular age, participating in a
particular wave.

According to logistic regression data, in the third wave (1995), the
group under 29 had a higher tolerance than those aged 30-49, and they did
not differ significantly from those aged 50 and over (Figure 3). There were no
significant differences between age groups in terms of the significance of
nurturing tolerance in the fourth wave (Figure 4).

Figure 3

Differences in the Importance of Tolerance among Different Age Groups in the 3rd
Wave (1995)

Wave 3

’
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Figure 4

Differences in the Importance of Tolerance among Different Age Groups in the 4th
Wave (20017)
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In the fifth wave, tolerance was most significant among those under 29,
followed by the group aged 30-49; it was the least significant in the group
aged 50 and over (Figure 5). In the sixth wave, no significant differences were
found (Figure 6).
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Figure 5

Differences in the Importance of Tolerance among Different Age Groups in the 5th
Wave (2007)
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Figure 6

Differences in the Importance of Tolerance among Different Age Groups in the 6th
Wave (2012/13)
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In the seventh wave, there were no significant differences between the
groups under 29 and aged 30-49; respondents aged 50 and over had the
lowest significance of tolerance (Figure 7).

Figure 7

Differences in the Importance of Tolerance among Different Age Groups in the 7th

Wave (2018)
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The work also reviewed statistically (using the confidence interval)
the issue of socio-demographic indicators of respondents who consider it
important to develop tolerance in the family. All waves were used, except for
the second (1990), for which there were no accurate data.

The number of men from the third to the sixth waves (1995, 2001,
2007, 2012/13) fluctuated statistically insignificantly; in the seventh wave
(2018), it decreased (Figure 8).
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Figure 8

Gender Differences among Respondents in 1995 (Third Wave), 2001 (Fourth Wave),
2007 (Fifth Wave), 2012/13 (Sixth Wave), 2018 (Seventh Wave)
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In the group of respondents aged 30-49, from the third to the fifth wave
(from 1995 to 2007), there were statistically insignificant variations (37.8-
39.5whenrounded, aged 38-40); in the sixth (2012/13) and the seventh wave
(2018), the age of respondents increased (43 years old; Figure 9).
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Figure 9

Age Differences Among Respondents in 1995 (Third Wave), 2001 (Fourth Wave),
2007 (Fifth Wave), 2012/13 (Sixth Wave), 2018 (Seventh Wave)
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The level of education of respondents also did not change significantly
from the third to the fifth wave; in the sixth (2012/13), it increased; in the
seventh (2018), it became lower than it had been in the earlier waves. Thus,
the level of education among respondents who considered it important to
develop tolerance has become lower (Figure 10).
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Figure 10

Differences in the Level of Education among Respondents in 1995 (Third Wave),
2001 (Fourth Wave), 2007 (Fifth Wave), 2012/13 (Sixth Wave), 2018 (Seventh
Wave)
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The indicator of the social class of respondents in the fourth wave
(2001) increased compared to the third (1995); in the fifth (2007), it returned
to its previous level. However, in the sixth (2012/13) and seventh (2018)
waves, it increased significantly (Figure 11).
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Figure 11

Differences in Social Class among Respondents in 1995 (Third Wave), 2001 (Fourth
Wave), 2007 (Fifth Wave), 2012/13 (Sixth Wave), 2018 (Seventh Wave)
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Discussion

As Hofstede wrote, a researcher who analyzes cultural dimensions, to
a certain extent, acts as a representative of his culture (Hofstede, 2007).
Agreeing with this, we note that the purpose of the article was not a thorough
analysis of the relationship between Chinese parents and children, as well as
generations. Using the example of this unique ancient culture, the authors
wanted to show the possibility and significance of using big data while
analyzing and forecasting intergenerational relationships in a period of great
change.

The inclusion of tolerance in the list of important qualities for the
younger generations indicates that it is of great value (Devellennes &
Loveless, 2022; Inglehart, 1997). At present, for many collectivist cultures in
the East (e.g., countries that used to be part of the USSR), experiencing a

! 301



Ryumshina et al. PP (2025) 18(2), 281-309

rapid economic and political boom, it is important to study tolerance
between parents and children, as well as generations that grew up in the
context of different social values more generally. Some researchers studying
tolerance take into account not only age, social status, education, and place
of birth, but also the number of children and the order of birth (Abidova,
2016).

Is tolerance considered important in modern China? According to the
opinion of Chinese respondents in our study, the younger generation needs
to develop, first of all, diligence, and independence. "Diligence" - the most
significant quality since 1995- lost its first place by the seventh wave, giving
way to "independence" and "responsibility." Nevertheless, it must be
assumed that “independence” and “diligence” (rather than tolerance) are the
“cementing” values of generations, which is consistent with studies of
Chinese proverbs, in which a large place is given to “diligence,” “free spirit”
(Weng et al., 2021), and dedication (Yue & Ng, 1999). Unfortunately, not all
the waves had data on the significance of the development of “good
manners.” Therefore, one can only assume that this quality is also
considered important, as it was in the seventh wave, where it came to the
fore. Tolerance, which can promote mutual understanding in parent-child
relationships and relationships between generations, was also important for
respondents, although not as important as diligence and independence. Of
greatest interest are the respondents participating in the survey after 2001
(waves 5-7), who represent the new generations of the 1980s, 1990s, and
2000s. Our results showed that tolerance is indeed highly valued by these
generations (especially those born in the 1980s), which is in line with a
number of previous studies and the CSS data (Li, 2020).

Of course, the socio-economic environment affects the importance of
developing tolerance in the family (Li, 2020; Zhang et al., 2003; Zhou, 2016).
This can explain the surge in its significance in the wave of 2001, where the
highest indicator of the significance of tolerance was recorded among
respondents under 29. However, starting from 1995 and on, the importance
of tolerance development for young respondents (under 30), although not a
leading value, exceeded the importance of this quality for older generations.
Importance of tolerance may also be related to age (i.e., young people are
usually more tolerant than older generations). Moreover, the respondents
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who took part in the survey in 1990 reported approximately the same
importance of developing tolerance within the family as those who
participated in the seventh wave (2018) - a finding that requires additional
research. Similarly, while remaining a fairly important quality, in 2011, the
significance of tolerance decreased.

By 2018, the social class among respondents who consider it
important to develop tolerance in the family significantly increased, but their
level of education became lower. Perhaps this can be explained by the
number of men among the respondents in this wave (which has decreased),
as women are less educated than men. The question of filial piety also
remains open, although the fears of some Chinese scholars about its change,
in our opinion, are not groundless.

Limitations and future directions

The lack of data on the place of residence prevented us from
considering regional variations and potential differences in the significance of
nurturing tolerance between rural and urban residents. Due to incorrect
socio-demographic characteristics in the second wave and the lack of data
on gender and the importance of nurturing good manners and piety, it was not
possible to fully compare the importance of nurturing these qualities versus
nurturing tolerance within the family. Thus, these limitations of the present
study may serve as prospects for future research. Further research may also
assess whether and how a broader set of socio-economic and socio-
psychological factors influence the importance of nurturing tolerance within
the family.

Conclusion

According to the results, tolerance is quite important for Chinese
respondents; still, its significance varied depending on the time the survey
was administered (i.e., the wave) and was lower than the significance of
"diligence" and "independence." The increasing importance of nurturing
"independence," "responsibility," and "good manners" in the family by 2018
is the most striking manifestation of the influence of the new socio-economic
situation on the representation of the qualities that the younger generations
should possess. In line with this is that there were more respondents who
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considered itimportant to form tolerance in the family in the generation of the
1980s than among other generations. The highest indicator of the
significance of tolerance was recorded in 2001 among respondents under
29. Thus, the obtained results allow us to conclude that the importance of
nurturing tolerance in the family will differ depending on the age of the
respondents. New socio-economic conditions have led to the formation of a
more tolerant generation.

Among other socio-demographic characteristics, one can note the
influence of social class on the assessment of the significance of nurturing
tolerance within the family (the higher the social class, the more significant
the tolerance is) and the level of education of the respondents. The level of
education is lower in 2018 compared to earlier years. Finally, several
questions require further research, including whether there are gender
differences in the significance of tolerance for Chinese respondents.
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