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ABSTRACT

The problem and the aim of the study. Cultural literacy is an essential competency for students in multicultural
higher education contexts. However, valid, reliable, and contextually grounded instruments for measuring
students’ cultural literacy, particularly those integrated with local potential, remain limited. This study aims to
develop and validate an ethnochemistry-based cultural literacy instrument capable of measuring students’
cross-cultural knowledge, attitudes, and skills.

Research Methods. This study employed a research and development approach using a modified Borg
and Gall model, encompassing item formulation, instrument development, content validation, and construct
validation. Content validity was established through expert judgment using Aiken’s V, while construct validity
was examined through Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), and Partial
Least Squares—Structural Equation Modeling (PLS-SEM) using SmartPLS. Data were collected from 250
students selected through proportional stratified random sampling.

Results. The analysis revealed a five-factor structure comprising 23 valid indicators after eliminating two
items that did not meet the factor loading criteria. The data were suitable for factor analysis, as indicated by
a KMO value of 0.853 and Bartlett’s Test of Sphericity, x? = 1626.684, df = 300, p < .001. The CFA results
supported the five-factor model, with x? = 423.357, df = 265, p < .001. The Composite Reliability values
ranged from 0.718 to 0.765, while the Average Variance Extracted values ranged from 0.559 to 0.651,
indicating acceptable construct reliability and convergent validity. The Fornell-Larcker results also confirmed
discriminant validity, as the square roots of AVE exceeded inter-construct correlations.

Conclusion. Ethnochemistry-based cultural literacy constitutes a valid and reliable multidimensional
construct, and the validated five-factor model contributes to strengthening culturally contextualized science
education in higher education.
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INTRODUCTION

Twenty-first-century higher education is directed not only toward producing graduates with
strong academic mastery and professional skills, but also toward shaping individuals who are able
to live and contribute in a multicultural global society [1]. UNESCO emphasizes the importance of
education that promotes respect for cultural diversity and intercultural dialogue [2]. In the same
context, UNESCO also views global citizenship education as an effort to develop learners who are
able to think critically, respect differences, and act responsibly in a global society [3]. The Council
of Europe affirms that education needs to develop democratic and intercultural competences so that
learners are able to live together in culturally diverse societies [4]. In line with this, the Education
for Sustainable Development agenda positions education as a means of developing the knowledge,
skills, values, and attitudes needed for sustainable living [5]. The Sustainable Development
Goals agenda, particularly SDG 4, also emphasizes the importance of inclusive, equitable, and
quality education that supports lifelong learning [6]. In this context, cultural literacy needs to be
developed in higher education because it helps students understand cultural values, appreciate
differences, build cross-cultural communication, and reflect on the relationship between knowledge,
culture, and community sustainability [2].

In line with these international agendas, the relevance of developing cultural literacy in higher
education can be explained through three main considerations.

1. Cultural literacy is an essential competence for students in facing the complexity of intercultural
interactions [7]. Students are not only required to understand cultural differences but also to adapt,
communicate, and build tolerant social relationships in academic life and society [8]. Therefore,
higher education institutions have a strategic responsibility to equip students with socio-cultural
skills, appreciative attitudes, collaborative abilities, and contextual learning experiences [9].
Strengthening these competences supports the formation of critical and reflective global citizens
who are able to live harmoniously in multicultural societies [10]. In the Indonesian higher education
context, this effort is also in line with the Merdeka Belajar Kampus Merdeka policy, which emphasizes
the strengthening of soft skills and transformative learning experiences [11].

2. The integration of cultural literacy into higher education curricula promotes more inclusive
learning environments [12] and enhances students’ social awareness in understanding multicultural
societal dynamics [13]. Intercultural understanding becomes stronger when supported by campus
environments responsive to diversity [14]. Nevertheless, despite its strategic importance, assessment
frameworks for measuring students’ cultural literacy remain limited [15]. Existing instruments are
often not developed through comprehensive validation processes [16]. Most studies have focused on
other forms of literacy, such as digital literacy [17] and scientific literacy [18]. Available cultural literacy
instruments tend to be descriptive and frequently rely solely on basic reliability testing [19]. Such
methodological limitations may generate biased data [20], potentially affecting the effectiveness of
multicultural educational interventions and policy formulation in higher education [21].

3. From a methodological perspective, instrument validation is a fundamental prerequisite
to ensure accurate measurement of student competencies. Numerous studies have validated
general literacy instruments, such as scientific and digital literacy, using Exploratory Factor
Analysis (EFA) to identify factor structures [8], while Confirmatory Factor Analysis (CFA) has
been widely employed to confirm construct validity [22]. However, comprehensive development
of cultural literacy instruments remains scarce. Existing instruments often assess only knowledge
and attitudes [9], neglecting intercultural skills relevant to global challenges [10]. Some studies
emphasize students’ perceptions of cultural literacy [13], while others integrate it with civic literacy
[23], resulting in cultural literacy not being the primary focus. Moreover, most research has not
adequately incorporated local contexts [15], despite Indonesia’s cultural diversity necessitating
instruments aligned with national higher education realities [20]. This condition indicates that
cultural literacy in higher education remains underdeveloped and requires strengthening through
more relevant and comprehensive instrument development [24].

Accordingly, the following practical needs emerge:

* the development of an integrated cultural literacy instrument measuring knowledge, attitudes,
and intercultural skills;
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* the development of contextually relevant instruments grounded in local potential-based
learning, particularly ethnochemistry;

* the implementation of rigorous validation approaches to ensure instrument validity and
reliability in higher education.

To address these needs, this study proposes a methodological framework combining factor
analysis and SmartPLS-based Structural Equation Modeling (SEM) to ensure instrument validity and
reliability [25]. Validation began with expert judgment to establish content validity [26], followed by
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) to identify and confirm the
factor structure. Construct validity (convergent and discriminant) and reliability were subsequently
tested using Partial Least Squares-Structural Equation Modeling (PLS-SEM) through Composite
Reliability, Cronbach’s Alpha, and Average Variance Extracted (AVE) indicators [27].

Therefore, this study aims to develop and validate an ethnochemistry-based cultural literacy
instrument for higher education students. The research hypothesis posits that the developed
instrument demonstrates adequate validity and reliability, evidenced by an appropriate factor
structure, fulfillment of construct validity criteria, and satisfactory internal reliability in accordance
with higher education measurement standards.

MATERIALS AND METHODS

This study was conducted using a research and development (R&D) approach aimed at developing
and validating an ethnochemistry-based cultural literacy instrument for higher education students.
The instrument development framework was adapted from the Borg and Gall model, modified to align
with the characteristics of higher education instrument research, particularly in the stages of indicator
formulation, item development, and validity and reliability testing [28].

Methodologically, the study integrated both theoretical and empirical approaches. The theoretical
approach was employed to examine the concepts of cultural literacy, intercultural competence, and
the integration of ethnochemistry into local wisdom-based learning. The empirical approach involved
field data collection and statistical analysis to ensure that the developed instrument constructs
corresponded with empirical evidence [15].

The study was implemented in four main stages: (1) item formulation, (2) initial instrument
development, (3) content validation, and (4) construct validation.

1. Item formulation was based on a conceptual framework of cultural literacy encompassing
knowledge, attitudes, and intercultural skills. These dimensions were operationalized into indicators
relevant to ethnochemistry learning contexts, particularly traditional Sasak natural dyeing practices.
Indicator development considered intercultural communication studies emphasizing students’
adaptive and interactive competencies [8], as well as contextual learning approaches integrating local
cultural values into higher education [22].

2. Instrument development involved constructing an initial draft in the form of a closed-ended
questionnaire using a five-point Likert scale. Items were developed through literature review, focus
group discussions with students, and input from course instructors. The instrument was administered in
printed format to ensure distribution consistency. Each item was clearly worded, contextually grounded,
and included both positively and negatively phrased statements to minimize response bias [29].

3. Content validation was conducted through expert judgment involving three experts in
education, culture, and research methodology. Experts assessed the alignment between indicators,
items, and the cultural literacy construct. Content validity was analyzed using Aiken’s V coefficient
[30], a widely used technique in educational instrument development research [31].

4. Construct validation was conducted using multivariate statistical analysis. Initially, Exploratory
Factor Analysis (EFA) was applied to identify the latent factor structure and determine the number
of retained factors [32]. The resulting structure was subsequently tested using Confirmatory Factor
Analysis (CFA) to assess model fit with empirical data [33]. CFA enabled rigorous examination of
relationships between observed indicators and latent constructs and ensured consistency with the
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conceptual framework [34]. To strengthen construct validation, Partial Least Squares Structural
Equation Modeling (PLS-SEM) was applied using SmartPLS version 4. This approach assessed
convergent validity, discriminant validity, and construct reliability through factor loadings, Composite
Reliability, and Average Variance Extracted (AVE) [35].

The study involved 250 higher education students selected through proportional stratified random
sampling to ensure representation across academic programs. Data were collected offline using
printed questionnaires to maintain response consistency and minimize misunderstanding [27].

Data analysis proceeded systematically according to the development and validation objectives.
Preliminary tests included Kaiser—-Meyer-0Olkin (KMO) and Bartlett’s Test of Sphericity to assess
data adequacy. EFA and CFA were sequentially applied to evaluate construct stability and clarity.
Reliability was assessed using Cronbach’s Alpha to determine internal consistency [35], while
Composite Reliability and AVE were used to confirm construct reliability and convergent validity [36].
Through these procedures, a valid, reliable, and contextually grounded instrument suitable for higher
education based on local wisdom was obtained.

RESEARCH RESULTS

This section presents the results of the development and validation of the ethnochemistry-
based cultural literacy instrument for higher education students, conducted using a research and
development approach, as described below.

1. Item formulation

Item formulation was based on a conceptual framework of cultural literacy encompassing
three primary dimensions: knowledge, attitudes, and intercultural skills. These dimensions were
operationalized into indicators relevant to the ethnochemistry learning context, particularly traditional
Sasak natural dyeing practices. The knowledge dimension focused on students’ understanding of the
scientific principles underlying natural dyeing processes, including acid—base concepts, reaction rates,
chemical bonding, and the influence of pH and temperature on color stability. The attitude dimension
emphasized students’ awareness and commitment to preserving local culture, including appreciation
of the symbolic values and cultural identity embedded in traditional dyeing practices. Meanwhile,
the intercultural skills dimension included students’ ability to interact, adapt, and actively participate
in culturally grounded exploratory activities using scientific approaches, in line with intercultural
communication studies that highlight contextual adaptation and interaction [9]. The integration
of local cultural values into learning also considered contextual learning approaches relevant to
higher education [22]. Based on the mapping of these indicators, 25 initial Likert-scale items were
developed. All items were designed to proportionally represent the integration of scientific aspects
and cultural values. The outcome of this stage was the initial draft of the ethnochemistry-based
cultural literacy instrument consisting of 25 items.

2. Initial instrument development

The initial instrument was developed based on the previously formulated indicators in the form of
a closed-ended questionnaire using a five-point Likert scale (1 = strongly disagree to 5 = strongly
agree). The instrument was prepared in printed format to ensure ease of distribution and consistency
in responses. Item construction followed several systematic steps:

* a literature review on cultural literacy and contextual learning,

* limited focus group discussions with students to ensure clarity and comprehensibility of item
wording, and

* input from course lecturers to ensure alignment with academic context.

A total of 25 initial items were constructed by integrating natural dye chemistry concepts
with Sasak local cultural values. Each item was clearly and contextually worded and included
a combination of positively and negatively phrased statements to minimize response bias, as
recommended in educational instrument development [29]. To illustrate the scope of the instrument
content, a summary of dimensions and representative item examples is presented in Table 1.
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Table 1 Ethnochemistry-Based Cultural Literacy Instrument

Dimension Representative Statements

Students are able to explain the scientific relationship between traditional Sasak textile dyeing pro-
cesses and local culture; understand chemical principles (acid—base reactions, chemical bonding,
and reaction rates) involved in traditional dyeing; and explain the influence of pH and temperature on
the stability of natural dyes.

Scientific
Understanding of
Dyeing (SUoD)

Students understand the role of natural dyes as part of Sasak cultural identity, recognize the impor-
tance of preserving natural dyeing practices for cultural sustainability, and are able to analyze the
challenges of maintaining natural dye traditions in the modern era and global market.

Cultural Preservation
Awareness (CPA)

Exploration Interest Students demonstrate interest in directly learning traditional Sasak dyeing processes, conducting field
and Participation observations, testing color stability through scientific experiments, and participating in sustainable
(ElaP) natural dye training activities.

Students are able to critically evaluate the use of synthetic dyes compared to natural dyes, assess
the environmental impacts of traditional dyeing processes, and reflect on the role of chemistry in pre-
serving local cultural heritage.

Critical and Analytical
Reflection (CaAR)

Cultural Appreciation Students appreciate the diversity of traditional dyeing techniques in Indonesia and show willingness
and Promotion (CAaP) | to promote scientifically grounded traditional textile dyeing practices to the broader community.

3. Content validation

Content validation was conducted through expert judgment involving three specialists in
education, culture, and research methodology to assess the alignment among the indicators, item
statements, and the ethnochemistry-based cultural literacy construct. Analysis using Aiken’s V
coefficient indicated that all 25 items met the feasibility criteria, with values ranging from 0.83 to
0.95, reflecting a high level of expert agreement. Based on the validators’ feedback, several minor
revisions were made to improve clarity and cultural contextual accuracy. No items were eliminated
during the content validation stage.

4. Construct Validation

4.1 Data Adequacy Testing and Exploratory Factor Analysis (EFA). Data adequacy was examined
using the Kaiser—-Meyer-0lkin (KMO) measure and Bartlett’s Test of Sphericity. The results revealed
a KMO value of 0.853 and a Bartlett’s Test result of x2 = 1626.684, df = 300, p = 0.000 (Table 2).
These findings indicate significant inter-item correlations and confirm that the dataset was suitable
for further analysis using factor analysis, consistent with construct validation approaches described
by Ahmad et al. [37].

Table 2 KMO and Bartlett’s Test

Statistic Value
Kaiser—Meyer—Olkin (KMO) Measure 0.853
Bartlett’s Test of Sphericity (Chi-square) 1626.684
Degrees of Freedom (df) 300
Significance (p-value) 0.000

The EFA results identified five factors with eigenvalues greater than 1.0. The scree plot (Figure
1) demonstrated a sharp decline up to the fifth factor, followed by a gradual leveling off, indicating
that five factors were retained as the latent structure of the students’ cultural literacy instrument.
The determination of the number of factors was based on the eigenvalue criterion and the scree
plot inflection point, both of which are widely employed in prior research [38]. This approach is
considered effective in identifying empirically stable factor structures [39] and is commonly applied
in educational and social instrument development studies [40]. The consistent application of these
procedures further strengthens the validity of the resulting factor structure [41].
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Figure 1 Scree Plot

The relationship between the number of extracted factors and the eigenvalues resulting
from the Exploratory Factor Analysis (EFA)

4.2 Confirmatory Factor Analysis. The model fit results (Table 3) indicate that the five-factor model
demonstrates a good fit to the data. The Chi-square value for the factor model (x2 = 423.357; df =
265; p < 0.001) was lower than that of the baseline model (x2 = 1056.244; df = 300), indicating an
improvement in model fit [37]. This finding is consistent with previous research suggesting that lower
Chi-square values reflect better model fit [34]. Model evaluation was further supported by additional
fit indices, including CFI = 0.95 [42] and RMSEA < 0.06 [43]. Based on these indicators, the five-
factor model demonstrates strong empirical and theoretical fit [36] and confirms the stability of the
developed construct structure [44].

Table 3 Model Fit (Chi-square Test)

Model X2 Df p-value
Baseline model 1056.244 300 -
Factor model 423.357 265 <.001

The model evaluation showed that the indicators generally met the required criteria. Nevertheless,
one item (C14) was eliminated because its factor loading was below 0.50. This refinement was
conducted to strengthen the measurement structure and improve the empirical quality of the CFA
model (Figure 2). This elimination was conducted to strengthen the Average Variance Extracted
(AVE) and Composite Reliability values, in accordance with SEM analysis recommendations [35] and
established CFA-based construct validation practices [34].

Covariance analysis revealed strong relationships among the five constructs, particularly
between SUoD and CPA, and between CPA and CAaP, reflecting the integration of cognitive and
affective dimensions in cultural literacy. This integration of scientific and cultural aspects aligns
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with the characteristics of interdisciplinary learning grounded in local contexts [45]. The findings

are consistent with prior studies emphasizing the importance of integrating conceptual dimensions
and cultural values to enhance model validity [46], the effectiveness of structural approaches in
constructing holistic literacy frameworks [47], and the cohesion among dimensions in cross-cultural
educational measurement models [48]. These results are further supported by other latent construct-
based instrument development and validation studies [49].
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Figure 2 CFA Model after the Elimination of One Item with a Factor Loading < 0.50

4.3 Reliability Testing. The reliability analysis yielded a Cronbach’s Alpha value of 0.749, with a
95% confidence interval ranging from 0.635 to 0.838, indicating stable internal consistency after
the refinement of items with inadequate factor loadings. This finding supports the use of Cronbach’s
Alpha as an effective measure for assessing the stability of educational instruments grounded in local
contexts [29]. The results are consistent with previous studies [40] and research on local potential-
based instrument development [50]. Accordingly, the ethnochemistry-based cultural literacy
instrument is considered reliable for consistently measuring the five principal dimensions: SUoD, CPA,
EIaP, CaAR, and CAaP [27].

4.4 PLS-SEM Analysis. To further strengthen construct validation, PLS-SEM analysis was conducted
using SmartPLS 4 as follows:

1. Convergent Validity. The outer model results indicated that most indicators had factor loadings
> 0.70. One additional item (Q19) was eliminated for failing to meet this criterion. The final model
consisted of 23 valid indicators. The Composite Reliability and Average Variance Extracted (AVE)
values for all constructs are presented in Table 4.

Table 4 Construct Reliability and Validity

Construct Composite Reliability Average Variance Extracted (AVE)
Scientific Understanding of Dyeing (SUoD) 0.747 0.629
Cultural Preservation Awareness (CPA) 0.731 0.608
Exploration Interest and Participation (ElaP) 0.746 0.590
Critical and Analytical Reflection (CaAR) 0.718 0.559
Cultural Appreciation and Promotion (CAaP) 0.765 0.651
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All constructs demonstrated Composite Reliability values > 0.70 and AVE values > 0.50, indicating
satisfactory reliability and convergent validity.

2. Discriminant Validity. The Fornell-Larcker criterion results showed that the square root of
AVE values (0.748-0.807) exceeded the inter-construct correlations (0.224-0.426). These findings
satisfy the discriminant validity criteria, indicating that each construct empirically measures distinct
aspects within the ethnochemistry-based cultural literacy model, consistent with latent construct
evaluation guidelines [35].

3. Structural Model. The final PLS-SEM model consisted of 23 indicators after the elimination of
two items (C14 during the CFA stage and Q19 during the PLS-SEM stage) due to factor loadings
< 0.70. All retained indicators demonstrated loadings ranging from 0.75 to 0.85. The R2 values
of endogenous constructs ranged from 0.049 to 0.221, indicating modest explanatory power.
The relationships among constructs were positive and consistent with the theoretical framework
of ethnochemistry-based cultural literacy. The structural relationships among constructs are
presented in Figure 3. The indicator purification and model evaluation procedures followed the
recommendations of Hair et al. [35] and Ghomi and Hussein [47].
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Figure 3 PLS-SEM Structural Model of Cultural Literacy

DISCUSSION

The findings of this study demonstrate that the ethnochemistry-based cultural literacy instrument
possesses a stable and empirically consistent multidimensional structure. The five factors identified
through EFA and CFA, Scientific Understanding of Dyeing, Cultural Preservation Awareness,
Exploration Interest and Participation, Critical and Analytical Reflection, and Cultural Appreciation and
Promotion, confirm that students’ cultural literacy is not unidimensional but is constructed through
the interaction between scientific knowledge and local cultural values [50]. This structure allows
the present study to propose a variant of cultural literacy instrument development grounded in the
integration of scientific understanding and local wisdom through an ethnochemistry approach.

The identified five-factor structure further indicates that students’ cultural literacy reflects a
staged internalization process. Each dimension represents a distinct yet interconnected phase:
conceptual understanding of scientific principles, awareness of cultural sustainability, experiential
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engagement, reflective evaluation, and socially oriented cultural promotion. This finding reinforces
the view that cultural literacy extends beyond attitudinal dispositions and instead emerges from
the dynamic interaction among knowledge, experience, and critical reflection within locally
contextualized learning environments [49].

The strong relationship between scientific understanding of natural dyeing processes and cultural
preservation awareness suggests that mastery of chemical concepts functions as an epistemological
foundation for the development of cultural attitudes. Students who understand acid-base principles,
reaction rates, and the influence of pH and temperature on color stability tend to exhibit stronger
awareness of the importance of preserving traditional practices. This finding indicates that the
integration of science and culture is not merely symbolic but forms a causal linkage within the
structure of students’ cultural literacy [45].

Moreover, the association between cultural preservation awareness and the dimensions of
cultural appreciation and promotion reveals a transformation from internal consciousness to
broader communicative and social orientation. Cultural literacy thus progresses from conceptual
understanding to reflective engagement and social action, supporting the perspective that literacy
development involves stages of comprehension, evaluation, and value-based action [46].

The dimensions of exploratory participation and critical reflection occupy a strategic position
as bridges between cognitive and affective components. Active engagement in traditional dyeing
exploration, field observation, and scientific experimentation facilitates evidence-based reflection
while strengthening awareness of environmental sustainability and cultural relevance in contemporary
contexts. This integration supports structural approaches that combine scientific reasoning and
reflective inquiry in constructing holistic literacy frameworks [47].

From a methodological standpoint, the stability of the measurement model following item
elimination indicates that instrument refinement enhanced rather than diminished conceptual clarity.
The purification process conducted during CFA and PLS-SEM strengthened construct validity and
improved model quality, consistent with best practices in educational instrument development [35].
The fulfillment of discriminant validity criteria further confirms that the five dimensions measure
distinct yet complementary aspects within the ethnochemistry-based cultural literacy framework [36].

Overall, the developed instrument contributes both theoretically and pedagogically. Theoretically, it
advances the conceptualization of cultural literacy as an integrated system linking cognitive, affective, and
reflective dimensions within science education. Pedagogically, it provides educators with a comprehensive
tool to assess how students understand, reflect upon, and internalize cultural values through scientific
inquiry. In this sense, cultural literacy is repositioned not as an auxiliary competency but as an integral
component of locally grounded, sustainability-oriented science learning in higher education.

CONCLUSION

This study confirms that students’ cultural literacy in higher education constitutes a
multidimensional construct integrating scientific understanding, cultural value awareness, exploratory
participation, critical reflection, and appreciative and promotional orientations toward local culture.
The ethnochemistry-based approach enables a systematic integration of scientific and cultural
domains through the context of traditional Sasak natural dyeing practices.

The results of Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), and PLS-
SEM demonstrate that the developed five-dimensional structure exhibits satisfactory validity and
reliability. The indicator refinement process resulted in a stable and consistent measurement model,
indicating that the ethnochemistry-based cultural literacy instrument is appropriate for application in
higher education contexts.

The resulting instrument functions not only as an assessment tool but also as an integrative
conceptual model linking scientific knowledge with cultural values and sustainability. Methodologically,
this study contributes to the development of contextually grounded cultural literacy instruments.
Pedagogically, the findings support the implementation of science learning rooted in local wisdom and
oriented toward strengthening students’ cultural competence.

218



REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

UNESCO. Rethinking Education: Towards a Global Common Good? Paris, UNESCO Publ., 2015. DOI:
10.54675/MDZL5552

UNESCO. Investing in Cultural Diversity and Intercultural Dialogue. Executive Summary. Paris, UNESCO
Publ., 2009. Available at: https://unesdoc.unesco.org/ark:/48223/pf0000184755 (accessed 29 April 2026).
UNESCO. Global Citizenship Education: Topics and Learning Objectives. Paris, UNESCO Publ., 2015. DOI:
10.54675/DRHC3544

Council of Europe. Review of the Implementation of the Council of Europe Reference Framework of
Competences for Democratic Culture (RFCDC) 2023. Strasbourg, Council of Europe Publ., 2024. 62

p. Available at: https://rm.coe.int/review-of-the-implementation-of-the-council-of-europe-reference-
framework/1680b315ba (accessed 29 April 2026).

UNESCO. Education for Sustainable Development Goals: Learning Objectives. Paris, UNESCO Publ., 2017.
Available at: https://unesdoc.unesco.org/ark:/48223/pf0000247444 (accessed 29 April 2026).

United Nations. Sustainable Development Goal 4: Ensure Inclusive and Equitable Quality Education and
Promote Lifelong Learning Opportunities for All. Available at: https://sdgs.un.org/goals/goal4 (accessed 29
April 2026).

Preksha, Kaur K. Analyzing the role of cultural literacy in shaping pragmatic language use across diverse
cultures. International Journal of Language, Literature and Culture, 2024, vol. 4, no. 6, pp. 7-13. DOI:
10.22161/ijllc.4.6.2

Zhu Y. Promoting cross-cultural communication in EFL classes in China. Frontiers in Educational Research,
2023, vol. 6, no. 30. DOI: 10.25236/fer.2023.063008

Grosskopf S., Barmeyer C. Learning from multi-paradigmatic sensitivity in cross-cultural management:
empirical and theoretical considerations. International Journal of Cross-Cultural Management, 2021, vol. 21,
no. 2, pp. 181-202. DOI: 10.1177/14705958211019437

Chen R., Chen X. Cultural sustainability through social networks: a moderated mediation model exploring the
psychological dimensions of cultural dissemination. Frontiers in Psychology, 2025, vol. 15. DOI: 10.3389/
fpsyg.2024.1514693

Owusu-Agyeman Y. The relationship between supportive campus environment and cultural diversity in
enhancing students’ sense of belonging in higher education. Journal of Multicultural Education, 2021, vol. 15,
no. 4, pp. 429-444. DOI: 10.1108/JME-06-2021-0089

Rizal A., Dollah S., Abduh A., Jabu B., Basri M., Mustikawati Y., Usman A. H. Students’ perception of cultural
literacy development in higher education. International Journal of Recent Educational Research, 2024, vol. 5,
no. 3, pp. 748-764. DOI: 10.46245/ijorer.v5i3.608

Abdulahi A., Andishmand V., Bahreinizadeh A., Zeinaddiny Meymand Z. Examining the components of a
curriculum based on cultural literacy in education. Iranian Journal of Educational Sociology, 2024, vol. 7, no.
4, pp. 21-30. DOI: 10.61838/kman.ijes.7.4.3

Akintayo O., Eden C., Ayeni 0., Onyebuchi N. Cross-cultural instructional design: a framework for
multilingual and interdisciplinary education. International Journal of Applied Research in Social Sciences,
2024, vol. 6, no. 5, pp. 785-800. DOI: 10.51594/ijarss.v6i5.1101

Medina M. S., Maerten-Rivera J., Zhao Y., Henson B. A systematic review of assessment tools measuring
cultural competence outcomes relevant to pharmacy education. American Journal of Pharmaceutical
Education, 2022, vol. 86, no. 3, article 8672. DOI: 10.5688/ajpe8672

Kucherepa U., O’Connell M. B. Self-assessment of cultural competence and social determinants of health
within a first-year required pharmacy course. Pharmacy, 2022, vol. 10, no. 1, p. 6. DOI: 10.3390/
pharmacy10010006

Shinta V., Johan R., Halimah L. Literacy class: instructional design at high school. Record and Library Journal,
2023, vol. 9, no. 1, pp. 56-65. DOI: 10.20473/rlj.v9-i1.2023.56-65

Lim F., Chia A., Nguyen T. Teachers’ perceptions and practices in teaching multiliteracies. English Teaching
Practice and Critique, 2022, vol. 21, no. 4, pp. 379-396. DOI: 10.1108/etpc-04-2021-0025

Arumita P. Analysis of cross-cultural communication using the DEMATEL method. Cross-Linguistic and
Literary Research in Multiculturalism, 2023, vol. 5, no. 1, pp. 16-27. DOI: 10.46632/cllrm/5/1/3

Peng G. The role of cross-cultural leadership and leader-member exchange in enhancing organizational
performance in the era of big data and artificial intelligence integration: a study of Chinese companies’
investments in South Korea. Journal of Information Systems Engineering and Management, 2024, vol. 9, no.
2, p. 24617. DOI: 10.55267/iadt.07.14675

Rohmah H., Rena S., Pahrurraji P., Syarif F. Implementation of multicultural education values in senior high
school. At-Tadzkir, 2023, vol. 2, no. 2, pp. 78-94. DOI: 10.59373/attadzkir.v2i2.29

Yousef K. Exploring the impact of cultural diversity in global projects: a comparative analysis of virtual and
face-to-face teamwork. International Journal of Cross-Cultural Management, 2024, vol. 24, no. 2, pp. 411-
430. DOI: 10.1177/14705958241253754

Ramadhany E., Darmayanti M., Kurniasih K., Syaripudin T. Development of digital comic media based on
education for sustainable development to improve cultural and citizenship literacy of elementary students.
Jurnal Kependidikan, 2024, vol. 10, no. 1, p. 353. DOI: 10.33394/jk.v10i1.10866

219



24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Amalia R., Taufig M. Cultural literacy in academic-related documents of English subject in junior high school.
Lingua Didaktika: Jurnal Bahasa dan Pembelajaran Bahasa, 2023, vol. 17, no. 1, pp. 1-12. DOI: 10.24036/
Id.v17i1.119604

Tagwiem A., Arpianto Y., Faradina F., Luthfiyanti L., Susanti P. Cross-cultural leadership models in global
education systems: implications for policy and practice. International Journal of Religion, 2024, vol. 5, no.
11, pp. 7343-7353. DOI: 10.61707/1zwc2a56

Nurhidayati S., Susantini E., Safnowandi, Rachmadiarti F., Khaeruman, Sukri A. Development of local
potential-based environmental care instrument and its ability to reveal students’ caring attitudes at genders
and grades. International Journal of Instruction, 2022, vol. 15, no. 4, pp. 613-628. DOI: 10.29333/
iji.2022.15433a

Nurhidayati S., Safnowandi, Sanapiah, Khaeruman, Sukri A. Validation of students’ green behavior
instrument based on local potential using structural equation modeling with smart partial least squares.
European Journal of Educational Research, 2025, vol. 14, no. 1, pp. 213-228. DOI: 10.12973/
eu-jer.14.1.215

Borg W. R., Gall M. D. Educational Research: An Introduction. 5th ed. New York, Longman Publ., 1989.
Andita S., Tirtoni F. Analysis of cultural literacy learning based on local wisdom to strengthen the profile of
Pancasila students. Jurnal Paedagogy, 2024, vol. 11, no. 1, p. 102. DOI: 10.33394/jp.v11i1.9616

Aiken L. V. Content validity and reliability of single items or questionnaires. Educational and Psychological
Measurement, 1980, vol. 40, no. 4, pp. 955-959.

Fatchurrahman M., Azam B., Azam M., Hartono M., Hidayah T., Rivan S., et al. Content validity of a web-
based petanque sports management system. Journal of Hunan University Natural Sciences, 2024, vol. 51,
no. 2. DOI: 10.55463/issn.1674-2974.51.2.4.

Barmeyer C., Grosskopf S. Cross-cultural sensitivity in higher education. International Journal of Cross
Cultural Management, 2021, vol. 21, no. 2, pp. 181-202.

Masalee N., Ariratana W., Sirisooksilp S. Developing factors and indicators of growth mindset for school
administrators in Thailand. International Education Research, 2021, vol. 4, no. 1, p. 61. DOI: 10.30560/ier.v4n1p61
Vargas-Merino J., Vicente J., Lozano M., Davalos M. Entrepreneurial profile: a confirmatory factor analysis

of entrepreneurial attitude orientation scale in Peruvian university students. WSEAS Transactions on
Environment and Development, 2022, vol. 18, pp. 595-603. DOI: 10.37394/232015.2022.18.58

Hair J. F,, Hult G. T. M., Ringle C., Sarstedt M. A Primer on Partial Least Squares Structural Equation Modeling
(PLS-SEM). 3rd ed. Thousand Oaks, Sage Publ., 2022.

Setiawan R., Wagiran W., Alsamiri Y. Construction of an instrument for evaluating the teaching process in
higher education: content and construct validity. Research and Evaluation in Education, 2024, vol. 10, no. 1,
pp. 50-63. DOI: 10.21831/reid.v10i1.63483

Ahmad S., Sultana N., Jamil S. The reliability and validity study of the scale measuring high school students’
attitude towards biology using factor analysis. Journal of Reliability and Statistical Studies, 2021. DOI:
10.13052/jrss0974-8024.14114

Sahar N., Badlishah-Sham S., Ramli A. Adaptation and psychometric validation of the empower-sustain
usability questionnaire among patients with metabolic syndrome in primary care. International Journal of
Environmental Research and Public Health, 2021, vol. 18, no. 17, p. 9405. DOI: 10.3390/ijerph18179405
Cosemans T., Rosseel Y., Gelper S. Exploratory graph analysis for factor retention: simulation results for
continuous and binary data. Educational and Psychological Measurement, 2021, vol. 82, no. 5, pp. 880-910.
DOI: 10.1177/00131644211059089

Praharaj S., Salagre S., Sharma S. Factor structure of the Jefferson scale for empathy among medical
undergraduates from South India. Indian Journal of Psychiatry, 2023, vol. 65, no. 7, pp. 755-759. DOI:
10.4103/indianjpsychiatry.indianjpsychiatry_385_23

Mekonnen F., Biks G., Azale T., Mengistu N. Development and validation of a nutrition assessment
guestionnaire based on the social and behavior change model for adolescents in Ethiopia. Frontiers in Public
Health, 2025, vol. 13. DOI: 10.3389/fpubh.2025.1474815

Mattayakorn K., Sudhinont J. A causal relationship model of factors affecting tourist loyalty to sports tourism
in Thailand. Kasetsart Journal of Social Sciences, 2023, vol. 44, no. 1. DOI: 10.34044/j.kjss.2023.44.1.12
Koufaki M., Siamoglou S., Patrinos G., Vasileiou K. Examining key factors impact on health science students’
intentions to adopt genetic and pharmacogenomics testing: a comparative path analysis in two different
healthcare settings. Human Genomics, 2022, vol. 16, no. 1. DOI: 10.1186/s40246-022-00382-3

Moriarity D., Ellman L., Coe C., Olino T., Alloy L. A physiometric investigation of inflammatory composites:
comparison of a priori aggregates, empirically identified factors, and individual proteins. Brain, Behavior, and
Immunity - Health, 2021, vol. 18, p. 100391. DOI: 10.1016/j.bbih.2021.100391

Tan E., Weerd J., Stoyanov S. Supporting interdisciplinary collaborative concept mapping with individual
preparation phase. Educational Technology Research and Development, 2021, vol. 69, no. 2, pp. 607-626.
DOI: 10.1007/s11423-021-09963-w

Xu J., Ye M., Lu W., Bao Z., Webster C. A four-quadrant conceptual framework for analyzing extended
producer responsibility in offshore prefabrication construction. Journal of Cleaner Production, 2021, vol. 282,
p. 124540. DOI: 10.1016/j.jclepro.2020.124540

Ghomi H., Hussein M. Analyzing the safety consequences of pedestrian spatial violation at mid-blocks: a

220



Bayesian structural equation modeling approach. Transportation Research Record, 2022, vol. 2677, no. 1,
pp. 1-13. DOI: 10.1177/03611981221097964

48. Sikorska I., Pendenza M., Goncharenko M., Myroshnychenko N., Rtyshchev S. Intercultural dimension of
internationalisation of higher education and intercultural learning in formal and non-formal education:
experts’ views from Italy and Ukraine. Acta Paedagogica Vilnensia, 2024, vol. 51, pp. 63-83. DOI:
10.15388/actpaed.2023.51.4

49. Sarkis L., Camargo J., Gibbs H., Nakano E., Ginani V., Aguiar A., et al. The nutrition literacy assessment
instrument for Brazilians: an exploratory cross-cultural validity study. Nutrients, 2022, vol. 14, no. 22, p.
4914. DOI: 10.3390/nul4224914

50. Nurhidayati S., Safnowandi, Khaeruman, Sukri A. The design of project-based learning model based on local
potential and social constructive investigation and its impact on students’ green behavior. Perspectives of
Science and Education, 2024, vol. 67, no. 1, pp. 201-216. DOI: 10.32744/pse.2024.1.11

Authors
Khaeruman | Wayan Suastra
[Corresponding Author] (Indonesia, Bali)
(Indonesia, West Nusa Tenggara) Professor, Doctor of Science Education
Doctoral Student in Educational Sciences Educational Sciences Program, Postgraduate Program
Postgraduate Program Universitas Pendidikan Ganesha
Universitas Pendidikan Ganesha Email: wayan.suastra@undiksha.ac.id
Email: khaeruman@student.undiksha.ac.id ORCID ID: 0000-0003-4985-216X
ORCID ID: 0000-0003-0055-3310
Siti Maryam
Ketut Suma (Indonesia, Bali)
(Indonesia, Bali) Professor, Doctor of Health Sciences
Professor, Doctor of Philosophy in Physics Education Department of Chemistry Education
Postgraduate Program Faculty of Mathematics and Natural Sciences
Universitas Pendidikan Ganesha Universitas Pendidikan Ganesha
Email: ketut.suma@undiksha.ac.id Email: siti.maryam@undiksha.ac.id

ORCID ID: 0000-0001-8333-4767

Authors contribution

Khaeruman: Conceptualization, Methodology, Investigation, Formal Analysis, Data Curation, Writing — Original Draft, Visualization
Ketut Suma: Methodology, Supervision, and Writing — Review & Editing.
| Wayan Suastra: Conceptualization, Supervision, and Writing — Review & Editing.
Siti Maryam: Methodology, Validation, Supervision, and Writing — Review & Editing.

© Khaeruman, Ketut Suma, | Wayan Suastra, Siti Maryam, 2026
The authors declared no conflicts of interest

221



