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ABSTRACT

Online courses lower geographic barriers to educational access and
attract learners from around the world. The resulting cultural di-
versity in online courses has implications for learning preferences,
behaviors and outcomes, but established measures of culture are
not adapted to educational contexts. We adapted and tested a sur-
vey instrument of cultural dimensions of learning that is grounded
in cultural psychology research and spans four dimensions: knowl-
edge construction, pedagogical orientation, uncertainty tolerance,
and consensus building. We collected 600 responses in two online
courses, conducted an explanatory factor analysis, and compared
responses across five countries. We found that the instrument has
a clear factor structure with high internal consistency, and it can
distinguish cultures between countries. The instrument can be used
to better understand learners and their culture in the process of
course design and evaluation.
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1 INTRODUCTION

Massive Open Online Courses (MOOCs) attract learners from around
the world and the global demand for online education has further
accelerated during the COVID-19 pandemic [23]. The resulting
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levels of cultural diversity in these online course can offer valuable
opportunities for social learning and feedback [10, 10]. However,
gaps in learner persistence and achievement also tend to correlate
strongly with geographic and cultural characteristics of learners in
these courses [e.g., 8, 9, 17]. These gaps may be related to variation
in learner behavior. Several studies found behavioral heterogeneity
in MOQOCs between learners from different nations and cultures,
including differences in in-course navigation strategies [4], in the
distribution of learning activities that are used [13], and in self-
regulated learning strategies [7, 26]. These findings raise questions
about how current course design practices account for the geocul-
tural diversity of learners. Commonly adopted course designs in
MOOCs, including the choice of learning activities and assessments,
might be imbued with traditional Western values and epistemology,
as they originated in the US higher education system [1, 20, 24].
This could lead those who are unfamiliar with Western values and
epistemology to experience additional challenges to follow, com-
prehend, and master the learning content in MOOCs. The role of
culture in online education is important but has received relatively
little attention historically [28], inspiring recent work to argue for
adapting online course designs to fit diverse cultures [19, 29].

How culture is measured plays a critical role in efforts to under-
stand cultural differences between learners and how to respond
to them. Prior research on culture in educational contexts relies
on country-level measures that originate from large-scale surveys
conducted in countries around the world, most notably those by
Hofstede [5]. However, the measures used to gauge cultural differ-
ences that are relevant to education are often coarse (one score for
an entire nation) and frequently uni-dimensional (e.g., the episte-
mology belief inventory [22], the need for closure scale [21], and
self-construal scale [3]). This may overlook consequential variation
within a country [25], such as those found across different regions
in China [2, 25]. A uni-dimensional measures may be unable to
distinguish between several important sources of cultural variation
in learning that are relatively orthogonal to each other.

The current study presents a multi-dimensional survey instru-
ment that measures learners’ beliefs about learning practices. This
instrument is intended to capture the assumptions that educational
stakeholders, including students and instructors, make about which
pedagogical approaches maximize learning outcomes. Understand-
ing these assumptions can yield important insights for developing
online courses for a global audience. This research contributes to
advancing our understanding of cultural differences among learners
in online education.
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2 BACKGROUND

Cultural psychologists have argued that culture influences people’s
social cognition and preferences, as well as their epistemological
beliefs [5, 11, 15]. This has important implications in educational
contexts. To organize cultural differences in education, Parrish
and Linder-Vanberschot [16] proposed the Cultural Dimension of
Learning Framework (CDLF) grounded in cross-cultural psychol-
ogy research [e.g., 5, 11, 15]. The framework posits that culture
shapes three key aspects of learning: social relationships, epistemo-
logical beliefs, and temporal perception. The social relationships
component is about how students view themselves in relation to
instructors and peers in class. The epistemological beliefs compo-
nent is about what students believe about the nature of knowledge
and the acquisition of knowledge. Finally, the temporal perception
component is about how students perceive time and measure their
learning progress. Careful consideration of these three components
in the development of lessons can help provide effective learning
for a culturally diverse group of learners. The temporal perception
component may be less of a concern in online courses as they are
often shorter, asynchronous, and self-paced. That is why we focus
our research effort on cultural factors related to social relationships
and epistemological beliefs.

Social relationships are shaped by cultural factors related to
interdependence, power distance, and masculinity. First, people
in collectivist cultures tend to see themselves in relation to oth-
ers, whereas those in individualistic cultures see themselves as a
separate entity from a group [15]. The distinction between inter-
dependent and independent views of the self matters in classroom
settings. In collectivist cultures, the class is more likely to pursue
the group’s interest; for example, the instructor nudges students
become the best performing class in the school. In contrast, in in-
dividualistic cultures, there is an emphasis on individual students’
personal growth; for example, the instructor encourages students
to find their own passion for learning [12]. Second, cultures have
varying levels of power distance, defined as the extent to which
less powerful members of a group accept the uneven distribution of
power [5]. Instructors have power over student outcomes and in a
culture where hierarchical relationships are more pronounced, stu-
dents may perceive the instructor as having more authority, which
shapes their interactions. Third, culture also influences attitudes
towards competition. In a more masculine culture, competition is
more prevailing and ambition to succeed is more cherished [5]. This
cultural tendency can manifest in educational context, such that
competition between students is fostered and students desire to be
the best in their class.

Epistemological beliefs, or beliefs about knowledge and learning,
are shaped by cultural factors related to uncertainty avoidance, cate-
gorical thinking, and causal attribution. First, certain cultures toler-
ate uncertainty and ambiguity more than others [5]. Students from
a culture that is less tolerant of ambiguity may be more comfortable
with pursuing the right answer instead of trying to construct their
own argument and logic. Second, ways of processing information
systematically differs between cultures with categories. For exam-
ple, when grouping panda, monkey, and banana, children raised in
America, a Western culture, tend to group panda and monkey based
on their taxonomic category (animal); in contrast, children raised

in China would group monkey and banana based on their relation-
ship (monkeys eat bananas) [15]. Third, in addition to categorical
inferences, East Asians, compared to Americans, have been found
to accept seemingly contradictory information and apply multiple
criteria other than logical rules to evaluate information [15].

3 METHODS

We selected and revised statements from the Cultural Dimension
of Learning Framework (CDLF) questionnaire [16] to adapt it for
online education. We consulted with experienced instructors who
have been offering online courses to culturally diverse groups of
learners for many years. The adapted instrument consists of 25
items focusing on two high-order categories in the CDLF frame-
work: social relationships (12 items) and epistemological beliefs
(13 items). The response scale of the questionnaire is bi-directional
with two statements presented as two extremes for each item. Re-
spondents are asked, “do you agree more with the statement on
the left or with the statement on the right? 1 = strongly agree with
the left statement; 6 = strongly agree with the right statement” An
example item is shown in Figure 1.

Do you agree more with the statement on the left or with the statement on the right?
1 = strongly agree with left statement; 6 = strongly agree with right statement

1 2 3 4 5 6

Students should speak during
class discussions because it helps
them learn.

O0000O0 Students should primarily be

listeners when learning.

Figure 1: Example of Survey Format.

The survey was embedded at the end of two online courses, Net-
work Climate Action: Scaling Up Your Impact (NCA) and Environment-
Science Technology Engineering & Math Education (E-STEM). The
courses were offered in 2020 by a large university in North Amer-
ica, in English, to learners located worldwide via the EdX Edge
platform. A total of 600 course participants completed the survey
(NCA: 305, E-STEM: 295). According to the survey, participants
were from 48 countries (China: 312, 52%; USA: 105, 18%; Iran: 52,
Nigeria: 26, 9%; India: 11, 4%; all other countries had fewer than
10 participants each). The majority identified as women (420, 72%;
38% men) and were college educated (Bachelor: 258, 43%; Master:
207, 35%; PhD: 30, 5%; Associate: 26, 4%). Respondents’ average age
was 33.8 (SD=11.5).

We performed minimum residual factor analysis with varimax
rotation for factor extraction and item reduction, using the psych
R package [18]. We excluded items and reran factor analysis until
no item showed a factor loading less than 0.4. We selected the final
model based on three fit measures: standardized root mean square
of the residuals (SRMR), Tucker-Lewis index (TLI), and root mean
square error of approximation (RMSEA). We confirmed the inter-
item reliability for each factor by computing Cronbach’s alpha. We
labeled each factor based on the statements grouped together. To
test if the survey instrument yields cross-country differences in
scores, we performed a one-way ANOVA to compare scores of
course participants from the five most represented countries in the
sample: China, USA, Iran, Nigeria, and India (N = 505).



Table 1: Final Survey Items with Four Factors. Each item consists of two statements and participants choose where they stand
between the two on a 6-point scale, from the left end (1) to the right end (6).

Factor Item Left End Right End
1 Students should help decide what is discussed and what = The instructor’s syllabus should be followed without
Knowledge activities occur in class. deviating.
construc- 2 Discussions are more important for learning. Lectures and readings are more important for learning.
tion (KC) 3 Students should speak during class discussions because ~ Students should primarily be listeners when learning.
it helps them learn.
4 Learning how to solve problems and how to learn on  Learning content knowledge is the most important out-
one’s own are the most important outcomes of educa- come of education.
tion.
5 Learning how to express one’s thoughts is the most Understanding what experts have to say is the most
important part of the learning process. important part of the learning process.
Pedagogical 1 Improving oneself is more important than being the Being the best student is most important.
orientation be.st. . . . .
2 Failure is an opportunity to learn. Failure represents wasted time.
(PO) . .
3 Students learn more when they work collaboratively. ~ Students learn more when they work competitively.
4 Praise is good for every student, at any level of learning To demonstrate expectations, only the top students
development. should be praised.
1 There is always a correct or best answer, and students Correct answers are less important than critical think-
Uncertainty should be expected to know it. ing and problem-solving processes.
tolerance 2 It is best to avoid conflicting information in learning. ~ Multiple resources of information are useful to provide
(UT) different perspectives.
3 The instructor’s role is to answer students’ questions.  The instructor’s role is to help students to answer their
own questions.
4 Students should answer questions only when they are  Students should always attempt to answer questions. It
confident that the answer is correct. is OK to be wrong if they learn as an outcome.
5 Students need structure and direct guidance from the = Students need room to explore and make their own

instructor.

decisions.

Consensus 1

Students should challenge others if they feel that they

Good working relationships are more critical than being

building know a better answer or course of action. correct.
(CB) 2 Debating various perspectives is more useful for learn- Building harmony and trust with others is more useful
ing. for learning.
3 If there is a contradiction, students should argue their If there is a contradiction, dialogue should be used to
case to arrive at the right answer. come to consensus on an acceptable answer.
4 RESULTS relationships) and whether individualistic or collectivist values pre-

The minimum residual factor analysis suggested a four-factor struc-
ture, indicating four dimensions. We excluded 8 items in total, 3
items from the social relationships component and 5 items from the
epistemological beliefs component, which left 17 items in the model.
The final model achieved SRMR = 0.02, TLI = 0.97, and RMSEA =
0.04, which indicates that the model was a good fit for the data [14].
Items for each factor in this model also reached inter-item reliability
(o) above 0.7 (Figure 2). The final set of items is shown in Table 1.
We labeled the four factors after reviewing the items: knowledge
construction, pedagogical orientation, uncertainty tolerance, and
consensus building. We describe each factor in more detail.
Knowledge construction explains the role of instructors and peers
in the learning process. It consists of survey items that were origi-
nally proposed in the social relationship category from the CDLF.
The items address how inequality is handled (e.g., instructor-student

vail (e.g., pursuing individual vs. group interests) in the learning
context. Some students believe that knowledge is co-constructed
with peers and instructors (left end of the item). In contrast, other
students believe that knowledge is handed down from experts and
instructors (right end of the item).

Pedagogical orientation is concerned with which students’ learn-
ing attitudes are fostered. For example, should students aim to
become the best student or pursue personal goals? How much
achievement is valued? All items came from the social relationships
category in the framework. In our adaptation, the items compare
two pedagogical environments, one in which students learn in
a nurturing manner for individual growth (left end of the item)
and the other in which students learn in a disciplined manner for
selection as the best among others (right end of the item).

Uncertainty tolerance measures beliefs about learning, especially
about how ambiguity is addressed in the learning process. It assesses
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Figure 2: Final Factor Analysis: factor loadings shown on ar-
rows; numbers on the arches between factors indicate corre-
lations between them; inter-item reliability shown in paren-
theses.

if students believe knowledge is flexible or fixed, and what learning
activities should be provided accordingly. It is comprised of items
from the epistemological beliefs category in the CDLF. The items
contrast two trends of beliefs, learning as mastering established
knowledge (left end of the item) and learning as exploring alterable
knowledge (right end of the item).

Consensus building is about the process of developing knowledge
as a group. The items address the preferred way to manage disagree-
ment, such as which value is more important, logical reasoning
or relationship maintenance. The construct compares two values,
achieving rigor (left end of the item) and maintaining harmonious
relationships (right end of the item) in group-based learning.
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Knowledge

construction

Pedagogical
orientation

Uncertainty
tolerance
Consensus
building
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Figure 3: Mean Scores in Five Countries For Each Factor with
Standard Errors.

One-way ANOVA revealed significant differences between coun-
tries in knowledge construction (F[4,500] = 3.40,p = 0.01), ped-
agogical orientation (F[4,500] = 2.94,p = 0.02), and uncertainty
tolerance (F[4,500] = 2.83,p = 0.02), but not in consensus build-
ing (F[4,500] = 0.49,p = 0.75). Tukey’s HSD test showed that

participants in the USA and in Iran were significantly different
in knowledge construction (adj.p = 0.01) and pedagogical ori-
entation (adj.p = 0.04). Those from Iran and China also differed
significantly in knowledge construction (adj.p = 0.01). No other dif-
ferences found between countries in other factors were statistically
significant at p=0.05.

5 DISCUSSION

This research developed and tested a multi-dimensional survey in-
strument that measures cultural dimensions of learning. Our survey
items were based on the Cultural Dimension of Learning Frame-
work (CDLF) [16], a framework that was proposed based on theories
and empirical studies in the literature of cultural psychology.

We found small amounts of variation in the scores between
countries (Figure 3), though the measure was sensitive enough to
capture some national differences between participants. We con-
sider this to be a conservative test of the instrument due to the
nature of our sample. All participants took courses about the same
topic, environmental education and action, which itself emphasizes
learning as a community and adapting practices to local contexts.
Moreover, the survey was distributed at the end of the course and
therefore reached only 40% of registrants who managed to complete
the course. We therefore expect to find higher levels of variation in
responses to our instrument in courses that attract a more diverse
audience of learners, such as entry-level course on a popular topic
in programming, statistics, social science.

The instrument requires further validation to test its psychomet-
ric properties and validity in larger samples. First, a confirmatory
factor analysis needs to be conducted on a separate data set to
verify the four-factor structure. Second, additional validity testing
is required to assess if each factor is correlated with conceptually
similar constructs. We plan to pursue these steps going forward.

Once the instrument has undergone formal validation, future
research can start to identify connections between the assumptions
that learners make in different cultures and course design charac-
teristics. For example, in our study, course participants from the
United States and Iran showed a difference in pedagogical orienta-
tion. The US-based participants assumed a preference for personal
growth, a nurturing learning environment, and collaboration. This
difference potentially affects a degree of preference for collaborative
learning activities such as group projects and motivational (as op-
posed to evaluative) feedback on the learning progress. Parrish and
Linder-Vanberschot [16] suggest providing alternative pedagogi-
cal choices for learning activities and assessments in multicultural
classrooms to address differences among students from different
cultural backgrounds. Similarly, online course designs could provide
alternatives, possibly taking advantage of technology that enables
adaptive learning environments and personalization of learning
content delivery [e.g., 6, 27].

REFERENCES

[1] Gloria Dall’Alba and Robyn Barnacle. 2005. Embodied knowing in online envi-
ronments. Educational Philosophy and Theory 37, 5 (2005), 719-744.

[2] Michele J Gelfand. 2019. Universal and culture-specific patterns of tightness-

looseness across the 31 Chinese provinces. Proceedings of the National Academy

of Sciences 116, 14 (2019), 6522-6524.

Igor Grossmann and Nickta Jowhari. 2018. Cognition and the self: Attempt of an

independent close replication of the effects of self-construal priming on spatial

[3



[10

(1

[12

(13

[14

[15

]

]

]

memory recall. Journal of Experimental Social Psychology 74 (2018), 65-73.
Philip J Guo and Katharina Reinecke. 2014. Demographic differences in how
students navigate through MOOCs. In Proceedings of the first ACM conference on
Learning@ scale conference. 21-30.

Geert Hofstede. 2011. Dimensionalizing cultures: The Hofstede model in context.
Online readings in psychology and culture 2, 1 (2011), 2307-0919.

Boris Kiselev and Vyacheslav Yakutenko. 2020. An overview of massive open
online course platforms: personalization and semantic web technologies and
standards. Procedia Computer Science 169 (2020), 373-379.

René F Kizilcec and Geoffrey L Cohen. 2017. Eight-minute self-regulation inter-
vention raises educational attainment at scale in individualist but not collectivist
cultures. Proceedings of the National Academy of Sciences 114, 17 (2017), 4348—
4353.

René F Kizilcec, Chris Piech, and Emily Schneider. 2013. Deconstructing disen-
gagement: analyzing learner subpopulations in massive open online courses. In
Proceedings of the third international conference on learning analytics and knowl-
edge. 170-179.

René F Kizilcec, Andrew J Saltarelli, Justin Reich, and Geoffrey L Cohen. 2017.
Closing global achievement gaps in MOOCs. Science 355, 6322 (2017), 251-252.
Chinmay Kulkarni, Koh Pang Wei, Huy Le, Daniel Chia, Kathryn Papadopoulos,
Justin Cheng, Daphne Koller, and Scott R Klemmer. 2013. Peer and self assessment
in massive online classes. ACM Transactions on Computer-Human Interaction
(TOCHI) 20, 6 (2013), 1-31.

Richard Lewis. 2010. When cultures collide: Leading across cultures. Nicholas
Brealey International.

Xingyu Li, Miaozhe Han, Geoffrey L Cohen, and Hazel Rose Markus. 2021. Pas-
sion matters but not equally everywhere: Predicting achievement from interest,
enjoyment, and efficacy in 59 societies. Proceedings of the National Academy of
Sciences 118, 11 (2021).

Zhongxiu Liu, Rebecca Brown, Collin F Lynch, Tiffany Barnes, Ryan Baker, Yoav
Bergner, and Danielle McNamara. 2016. MOOC Learner Behaviors by Country
and Culture; an Exploratory Analysis. International Educational Data Mining
Society (2016).

Amanda K Montoya and Michael C Edwards. 2021. The poor fit of model fit for
selecting number of factors in exploratory factor analysis for scale evaluation.
Educational and psychological measurement 81, 3 (2021), 413-440.

Richard Nisbett. 2004. The geography of thought: How Asians and Westerners think
differently... and why. Simon and Schuster.

Patrick Parrish and Jennifer Linder-VanBerschot. 2010. Cultural dimensions of
learning: Addressing the challenges of multicultural instruction. The International

[17

[18

(19]

[20]

[
-

[22

[23

[24

[25

™
2

[27

[28

[29

Review of Research in Open and Distributed Learning 11, 2 (2010), 1-19.

Rachel Pollack Ichou. 2018. Can MOOCsS reduce global inequality in education?
Australasian Marketing Journal 26, 2 (2018), 116-120.

William Revelle and Maintainer William Revelle. 2015. Package ‘psych’. The
comprehensive R archive network 337 (2015), 338.

Saman Rizvi, Bart Rienties, Jekaterina Rogaten, and René Kizilcec. 2022. Culturally
adaptive learning design. Open World Learning (2022), 103.

Saman Rizvi, Bart Rienties, Jekaterina Rogaten, and René F Kizilcec. 2022. Be-
yond one-size-fits-all in MOOCs: Variation in learning design and persistence of
learners in different cultural and socioeconomic contexts. Computers in Human
Behavior 126 (2022), 106973.

Arne Roets and Alain Van Hiel. 2011. Item selection and validation of a brief, 15-
item version of the Need for Closure Scale. Personality and individual differences
50, 1 (2011), 90-94.

Marlene Schommer-Aikins and Marilyn Easter. 2006. Ways of knowing and
epistemological beliefs: Combined effect on academic performance. Educational
Psychology 26, 3 (2006), 411-423.

Dhawal Shah. 2021. By the numbers: Moocs in 2021 - class central.
//www.classcentral.com/report/mooc-stats-2021/

Sharon Stein. 2017. The persistent challenges of addressing epistemic dominance
in higher education: Considering the case of curriculum internationalization.
Comparative Education Review 61, S1 (2017), S25-S50.

Thomas Talhelm, Xiao Zhang, Shige Oishi, Chen Shimin, Dechao Duan, Xiaoli
Lan, and Shinobu Kitayama. 2014. Large-scale psychological differences within
China explained by rice versus wheat agriculture. Science 344, 6184 (2014),
603-608.

Hengtao Tang. 2021. Person-centered analysis of self-regulated learner pro-
files in MOOCs: A cultural perspective. Educational Technology Research and
Development 69, 2 (2021), 1247-1269.

Han Yu, Chunyan Miao, Cyril Leung, and Timothy John White. 2017. Towards
Al-powered personalization in MOOC learning. npj Science of Learning 2, 1 (2017),
1-5.

Olaf Zawacki-Richter. 2009. Research areas in distance education: A Delphi study.
International Review of Research in Open and Distributed Learning 10, 3 (2009).
Meina Zhu, Sabir Najia, Annisa Sari, Shuya Xu, and Minkyoung Kim. 2021.
Addressing learner cultural diversity in MOOC design and delivery: Strategies
and practices of experts. Turkish Online Journal of Distance Education 22, 2 (2021),
1-25.

https:


https://www.classcentral.com/report/mooc-stats-2021/
https://www.classcentral.com/report/mooc-stats-2021/

	Abstract
	1 Introduction
	2 Background
	3 Methods
	4 Results
	5 Discussion
	References

