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In the middle of East and West, Saudi Arabia is a society that has been the object
of a socioeconomic plan to engineer a sustainable, knowledge-driven, and
market-based economy since before the pandemic. The plan, which heavily
relies on young college-educated women, requires a traditional collectivistic
ethos to adjust to an individualistic one. The pandemic has temporarily
interrupted the execution of the plan. The main aim of the present study is two-
fold: (a) determine whether female college students’ cultural dispositions and
conceptual organization habits (similarity-driven versus function-driven ways of
organizing information) have changed after the pandemic and (b) assess whether
dispositions and habits contribute to academic attainment (as measured by
GPA) differently before and after the pandemic. To this end, through a cross-
sectional design, this retrospective study examines the cultural dispositions and
conceptual organization habits of a sample of bilingual female college students
3years apart before and after the pandemic. It finds no differences in conceptual
organization habits as a function of time and no relationship between either
cultural dispositions or conceptual organization habits and academic attainment.
However, horizontal individualism is found to increase after the pandemic as well
as to be negatively related to function-driven conceptual organization habits.
Although these findings underlie the increasing individualism that accompanies
socioeconomic development globally, they question common assumptions of a
straightforward link between academic attainment and cultural differences.

categorical perception, culture, change, youth, disposition

1. Introduction

Cultural dispositions have been associated with differences in the way objects and events in
people’s world are organized (Kitayama et al., 2003; Miyamoto et al., 2006). For instance,
considerable evidence exists that the conceptual organization of Westerners and Easterners
differ. Westerners, who are assumed to be individualistic, categorize the objects and events of
their world based on similarities (e.g., bus and car). Meanwhile, Easterners, who are assumed to
be collectivistic, categorize objects and events based on functional relationships (e.g., bus and
driver; Chiu, 1972; Ji et al., 2000, 2004; Nisbett, 2003; Acar et al., 2011). In the middle of East
and West, Saudi Arabia has been a society in transition since before the pandemic. Its economy
is on the way to being reengineered to become sustainable, knowledge-driven, market-based,
and gender-equitable. Its social fabric is expected to change accordingly. As a result of
reengineering, which heavily relies on young college-educated women, its traditional
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collectivistic ethos is asked to adjust to an incoming individualistic
one. How is the adjustment realized? Before the COVID-19 pandemic,
Pilotti et al. (2022¢) asked whether Saudi female students were more
like Westerners or Easterners with regard to various cultural
disposition measures. They found that college students exhibited a
diverse mix of proclivities (Li and Aksoy, 2007). Students rejected
vertical individualism (VI; i.e., a view of oneself as an independent
entity who recognizes and accepts the idea that inequalities exist
among people). However, they endorsed horizontal individualism
(HL i.e., a view of oneself as an independent entity that believes that
all people are equal). Students also endorsed horizontal collectivism
(HG; i.e., a view of oneself as a member of a group who believes that
all people are equal), and vertical collectivism (VC; i.e., a view of
oneself as a member of a hierarchically organized group who
recognizes and accepts inequalities within the group). Notwithstanding
their self-reported mixture of cultural dispositions, students’
conceptual organization was largely similarity-based, thereby
replicating a preference found among Western students.

Then, the COVID-19 pandemic struck. The pandemic met the
definition of a disruptive event due to its magnitude, and its being
sudden, and unexpected. Such properties made it capable of drastically
changing lives both individually and collectively (Mutch, 2014;
Burchard, 2019). Not surprisingly, evidence exists that the pandemic
has led to social isolation and altered social interactions so profoundly
to be reflected in changes in brain functioning (Bzdok and Dunbar,
2022). Other relevant features of this disruptive event include the
uncertainty experienced in everyday life and the helplessness
generated by the sudden and unexpected loss of significant others
(Panther et al., 2021), thereby increasing stress levels. In this regard, it
is important to note that learning and memory under stress are less
than optimal (Vogel and Schwabe, 2016). Although stress may
enhance memory formation, leading to durable memories, stress
markedly impairs memory retrieval, potentially lowering test
performance. Stress may also hinder the updating of memory records
in response to new information as well as induce a shift from a flexible
form of learning to a rigid, habit-like behavior. Excessive worrying
impairs executive functioning, slows the speed at which information
processing is performed, and limits the amount of information
concurrently available by depleting the cognitive resources of a
person’s working memory (da Silva Castanheira et al., 2021). Working
memory allows one to maintain and manipulate information for
several seconds for planning, decision-making, and task execution. As
such, it is not surprising that changes in processing speed are often
related to performance changes on tasks that rely on working memory
(Beckwé et al., 2014; da Silva Castanheira et al., 2021). Deficiencies in
the functioning of working memory may become worse over time and
be associated with fatigue (Trezise and Reeve, 2016). One question
that evidence of the pandemic having changed brain functioning
(Bzdok and Dunbar, 2022) raises is whether the pattern uncovered by
Pilotti et al. (2022¢) would be different after the pandemic in a cross-
section of students from the same population. Indeed, their task
required students to briefly retain information in working memory to
make a selection.

Potential information processing changes brought about by the
pandemic are of interest due to the relevance of conceptual
organization to students’ learning. When presented with materials and
activities to be learned, students extract information based on its
perceived relevance, organize information into meaningful conceptual
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units, and then rely on such units for recall and elaboration (Neisser,
1976). Conceptual units are coherent entities to the extent that they
match students’ background knowledge or naive theories about the
world (Murphy and Medin, 1985). As such, conceptual units are
informative and valuable to the users. The term learning styles was
specifically coined to refer to stable individual habits in the conceptual
organization and representation of the external environment
(Riding, 2001).

The notion of learning styles is based on a theory of human
information processing according to which thinking is defined by two
qualitatively different types of cognitive strategies for information
processing (Norenzayan et al., 2002; Kastanakis and Voyer, 2014):
holistic and analytical. Among the main feature of the holistic
computational mode is that it involves attention to the context or field
where an object or event is situated, and is thereby concerned with the
relationships that may exist among objects or events and their
contexts. Instead, the main feature of the analytic mode is that objects
and events in the environment are decoupled from their context, and
are assigned to categories based on necessary and sufficient features.
Across all cultures, people are likely to possess both of these cognitive
strategies. However, cultural differences may exist in the relative
accessibility and use of each strategy depending on the relative value
that it holds within a given societal and educational environment.
Accordingly, the analytic mode of thought has been reported to
prevail among Western populations, whereas the holistic mode has
been reported to prevail in East Asian populations (Masuda and
Nisbett, 2001).

Not surprisingly, cultural dispositions, such as individualism
and collectivism, have been reported to shape students’ learning
styles. For instance, in his seminal work, Chiu (1972) found that
US children, as representatives of an individualistic culture,
categorized objects in their world by their similarity. In contrast,
Chinese children, as representatives of a collectivistic culture,
preferred to categorize the same objects by their function. Thus,
when asked to choose two items that go together in an array of
three, such as a man, a woman, and a baby, US children chose
“man” and “woman” because they are both adults, whereas Chinese
children chose “woman” and “baby” because a mother takes care
of her child. Similarly, Ji et al. (2004) asked Chinese and European
American college students to select two words from an array of
three presented in random order (monkey, panda, banana), and
explain their selection. European Americans showed a clear
preference for grouping items by their shared features or category
memberships (e.g., monkey and panda are both animals). The
Chinese students showed a preference for relationships, irrespective
of whether they were tested in Chinese or English (e.g., monkeys
eat bananas). Similar results were reported by Lacko et al. (2020)
for map reading by Chinese/Taiwanese and Czech college students,
who differed in their preferences for collectivism and
individualism. Chinese/Taiwanese, who favored collectivism,
categorized maps more holistically, whereas Czech participants,
who preferred individualism, categorized them more analytically.
Earlier, Masuda and Nisbett (2001) found that East Asian
participants, compared to Westerners, devoted more attention to
background information. They also found that East Asian
participants exhibited relatively longer times for the detection of
changes in focal targets and faster times for contextual changes
(Masuda and Nisbett, 2006). Cohen (1969) calls the latter
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“splitters,” who think that the characteristics of an object or event
stand alone, and the former “lumpers,” who think that such
characteristics are relevant only in relation to a whole (including
the context in which an object or event is embedded). However,
findings inconsistent with this dichotomy were reported by
Alotaibi et al. (2017) who predicted cultural differences in how
information is scanned in visual scenes between English
participants (as representative of the analytical processing mode
typical of an individualist culture) and Saudi Arabian participants
(as representative of the holistic processing mode typical of a
collectivist culture). They found both British and Saudi participants
were faster at finding focal targets. Irrespective of the location of
the target, the search times of Saudi Arabian participants were
slower than those of British participants.

Yet, within-culture investigations have seldom been undertaken,
even though in-group differences exist. For instance, Ji et al. (2004)
found that Mainland Chinese exhibited a greater preference for
relationships than Hong Kong Chinese. Peng et al. (2018) also found
in-group differences in the extent to which information processing is
more or less independent of contextual information. They examined
regional-level differences in individualism/collectivism within the
allegedly collectivistic Chinese culture. They found that southern
Chinese participants, who were assumed to possess a collectivistic
orientation, displayed a field-dependent style, whereby perception is
highly influenced by the surrounding context. Instead, northern
Chinese participants, who were assumed to be more individualistic,
exhibited a field independent-style, whereby what matters is the object
upon which attention is focused.

It has often been argued that to be effective instruction is to adjust
to learning styles (Lemke-Westcott and Johnson, 2013). If learning in
everyday contexts, which shape styles, both precedes and underlies
conceptual knowledge in academic endeavors (Cohen, 1969; Graulich,
2015), conceptual organization habits arising from cultural
dispositions can be expected to reflect differences in academic
performance. Yet, mixed evidence exists as to whether differences in
conceptual organization and the purported cultural dispositions that
lie beneath translate into differences in academic performance. In
principle, conceptual organization enhances performance in selected
academic domains. For instance, Turan-Oluk and Ekmekci (2018)
reported that instruction that changed students’ conceptual
organization was related to improved problem-solving skills and
ensuing performance in chemistry. Pawl (2014) found that conceptual
organization instruction promoted a problem-solving approach in
physics by reducing students’ equation-hunting approach. Differences
in information processing, attributable to culturally defined
conceptual organization habits, have been reported as well. Cohen
(1969), for example, found function-based organization (also called
field-dependent) in children to be associated with enhanced sensitivity
to the effect of interfering stimuli (such as in the Stroop task;
Kalanthroff et al., 2018), and to parts of objects (rather than the whole)
and their context. He also reported flexible re-organization of objects,
preference for social integration, and belief in learning as a social
experience. However, Young and Ley (1997) found that such
conceptual organization differences did not relate to admission rates
in college. Instead, others reported function-based organization to
be associated with lower grade point average (GPA; Cano, 1999),
American College Test scores (ACT; Griffin and Franklin, 1996), or
performance in mathematical word problems (Alamolhodaei, 2009).
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2. The present study: structure,
research questions, and hypotheses

Our study is a within-culture investigation that takes place in
Saudi Arabia. Of course, in the middle of the East and West,
Saudi Arabian youth may not fit the isomorphism reported between
collectivism and function-driven organization observed in Easterners,
and between individualism and similarity-driven organization observed
in Westerners. Isomorphism may be particularly deficient in Saudi
bilingual students who are exposed to two cultures through their use of
both Arabic and English and their living in a society that is attempting
to emulate a Western economic model of individualistic drives (Pilotti
et al,, 2022¢). Indeed, in an earlier study, Pilotti et al. (2022¢) found
bilingual Saudi students to display a mixed cultural orientation with the
endorsement of both collectivism and individualism. The impact of
changes in one’s sociocultural environment was also reported by Ji et al.
(2004) who found Chinese participants from China to display a stronger
preference for relationships than Chinese participants who temporarily
resided in the United States.

In Saudi Arabia, the implementation of the economic plan
labeled Vision 2030 started before the pandemic. The plan promotes
neoliberalism, which endorses entrepreneurial and competition-
seeking practices under the umbrella of de-regularization of the
marketplace (Le Ha and Barnawi, 2015). Both women and men are
expected to contribute to the economy, thereby fostering a gender
equity realignment along with the introduction of more English
education to internationalize the country’s education system. Young
women have been the primary beneficiary of the changes envisioned
by the plan. Women have now access to academic programs (e.g.,
engineering, law, etc.), have been given responsibilities, and are
expected to perform tasks and enter professions previously the sole
domain of men. Amid the promotion of neoliberal policies, which
underscores individualism, religious and tribal customs, which
predate such policies, continue to sustain collectivism (Awass, 2019).

Cultures are dynamic systems. They emerge from a particular
context and may change as that context varies over time. Thus, as a
disruptive event, the pandemic might have temporarily interrupted
the movement toward this model advocated at the top, thereby
questioning the current status of cultural dispositions and conceptual
organization habits of Saudi students. To examine conceptual
organization habits and related cultural dispositions before and after
the pandemic, we relied on a cross-sectional sample of female students
of a Saudi University that has adopted US curricula, English as the
primary mode of communication, and student-centered pedagogy for
instruction. Female students were selected as they represent the main
target of the societal reengineering advocated from the top. The study
asked the following questions, each accompanied by hypotheses based
on the extant literature:

a. Are conceptual organization habits and cultural dispositions
different following a disruptive event such as the pandemic? On
the one hand, stability may be predicted if cultural dispositions
and conceptual organization habits are conceptualized as
unbending habits that have developed over time through
socialization practices (Graulich, 2015). On the other hand,
change may be predicted if the pandemic has altered the way
students conceptualize themselves, objects, and events within
their society (Bzdok and Dunbar, 2022).
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b.Do female Saudi students’ cultural dispositions relate to
conceptual organization habits differently after this disruptive
event? Before the pandemic, Pilotti et al. (2022¢) found that Saudi
participants not only displayed mixed cultural dispositions but
also made choices mostly based on similarity (e.g., car and bus)
instead of function (e.g., bus and driver), thereby emulating the
Westerners’ similarity-driven approach to perception. The extent
to which the pandemic has altered the way students conceptualize
themselves, objects, and events within their society will indicate
whether the same pattern will be replicated.

(o]

. Do cultural dispositions contribute to academic attainment?
Cultural differences are particularly relevant among students and
educators if they contribute to academic performance. The extent
to which cultural dispositions or conceptual organization habits
specifically contribute to performance before and after the
pandemic may be expected to be similar if students have been
capable of quickly adjusting to a return to face-to-face- classes
(Pilotti et al., 2022b). The extent of the selected factors’
contribution at each of these times is difficult to forecast for the
simple reason that the results of the extant literature are unclear.

3. Method
3.1. Participants

Convenience sampling was adopted to recruit 505 participants
from a communication course of the general education curriculum of
a Saudi university that has embraced US curricula and pedagogy. In
this retrospective study, sampling occurred at two points in time 3
years apart: before the pandemic (n=267) and after the pandemic
(n=238). Students were freshmen with a semester of completed
courses. They were females of Saudi nationality whose age range was
18-32. The University classified them as Arabic-English bilingual
speakers whose proficiency in the English language had been assessed
at enrollment. Students lived in urban centers in the Eastern Province
of Saudi Arabia. The participation rate was 96.42%.

3.2. Materials and procedure

At the selected university, entirely face-to-face classes defined the
semester preceding the pandemic and the semester ending it. Thus,
toward the end of the fall semester preceding the pandemic and the
fall semester following it, students were invited to participate in a
study on how people organize their world. Following informed
consent, students were presented with a sheet of paper on which 46
word-triplets (e.g., bus, car, driver) were displayed, each word of a
triplet presented on a separate row. There were four lists of triplets,
each with a different order in which the words were displayed in the
triplets and in the way the triplets were listed. Randomization was
used to create the stimulus lists and to assign students to the lists. The
instruction of the sorting task required participants to think of the
meaning of each of the words in a triplet. Then, they were to select two
meanings in each triplet that would go best together. They were told
that there was no right or wrong answer and were encouraged to make
their choices quickly. A practice session was administered with four
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triplets to ensure that students understood the instructions. The
guidelines of Pilotti et al. (2022¢) were followed to develop the
stimulus material for the sorting task.

After participants completed the conceptual categorization task,
they were asked to fill out the Culture Orientation scale of Triandis
and Gelfand (1998). The scale consisted of 16 statements designed to
measure four dispositions that could define the cultural orientation of
an individual: HI, VI, HC, and VC. Participants were asked to indicate
for each item of the scale the extent to which it applied to them.
Answers were to be produced on a 9-point scale ranging from “never
or definitely no” (—4) to “always or definitely yes” (+4) with 0 as the
neutral point. Cronbach’s alpha was 0.69.

All materials were in English. At the end of the session, which
lasted approximately 15 min, debriefing was offered. Students’ GPA for
the semester during which the questionnaires were administered,
educational level, nationality, and age were then collected from the
Office of the Registrar. All identifying information was deleted
immediately after the records were matched with students’
completed questionnaires.

4. Results

4.1. Do habits in conceptual organization,
cultural dispositions, and academic
performance vary as a function of time?

Table 1 illustrates the mean and standard deviation of participants’
function-driven and similarity-driven choices, their academic
performance (as measured by GPA), and their cultural disposition
scores (as measured by four dimensions: VC, VI, HC, and HI) as a
function of time (before and after the pandemic). For each participant,
a preference score was computed (function-driven minus similarity-
driven). Thus, a negative score illustrated a preference for similarity-
driven choices.

To determine whether there were changes over time, all dependent
variables were submitted to a Mann-Whitney U test, a non-parametric
statistic, with time (before and after) as the independent variable. This
analysis yielded no differences in organizational habits [U = 30260.00,

TABLE 1 Mean (M) and standard deviation (SD) of participants’ behavior
and cultural dispositions as a function of time.

e o ™50 i 0

Behavior

Function-driven choice 26.63% 16.50 28.38% 24.92
Similarity-driven choice 73.37% 16.50 71.62% 24.92
Preference —46.74% —43.24%

GPA (0-4) 3.71 0.54 3.30 0.46
Cultural dispositions (-4 — +4)

HI * 2.13 1.13 2.70 0.94
VI 0.78 1.63 1.06 1.45
HC 2.25 1.31 2.13 1.25
vC 233 1.38 2.49 1.25

Significant differences (p <0.05) between before and after the pandemic are marked with an
asterisk.
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ns]. Similarity-driven choices simply prevailed both before and after
the pandemic. Among the four cultural disposition scores (VC, VI,
HC, and HI), only HI increased after the pandemic [U= 41369.00,
p<0.001]. No significant change was detected in VI, HC, and VC
[U<34205.50, ns]. Similarly, there were no recorded changes in
students” performance (GPA) as a function of time [U=30403.59, #s].

4.2. Do self-reported cultural disposition or
conceptual organization habits predict
academic performance?

To determine whether there was a relationship between
participants’ individual differences and academic performance
before and after the pandemic, a non-parametric test, Spearman
correlation analysis (two-tailed test), was carried out. In this test,
cultural dispositions (VC, VI, HC, and HI) or function-driven
habits served as predictors, whereas academic performance served
as the outcome variable (Table 2). Neither cultural dispositions nor
conceptual organization habits contributed to academic
performance as measured by the GPA obtained at the end of the
semester during which the questionnaires were administered. In
contrast, HI was inversely related to function-driven habits in
conceptual organization after the pandemic. It is important to note
though that the coeflicient of determination was rather minor,
indicating that HI accounted for approximately 2% of the variance

in function-driven habits.

5. Discussion

The results of the present study can be summarized in four
points: First, after the pandemic, HI increased. Santos et al. (2017)
reported a global surge in individualism linked to socioeconomic
development (including urbanization). Saudi Arabia’s economic and
social changes include widespread urbanization (Abou-Korin and
Al-Shihri, 2015; Alqahtany and Aravindakshan, 2022) as one of the

TABLE 2 Spearman correlation analyses including cultural dispositions as
predictors of academic performance.

‘ GPA ‘ Preference
Before
Function-driven preference +0.09
HI +0.04 —0.03
VI +0.04 +0.11
HC —0.00 +0.05
vC —0.04 —0.03
After
Function-driven preference —0.00
HI * —0.02 —0.13
VI —0.06 —0.02
HC +0.03 +0.02
vC +0.02 —0.11

* indicates a significant correlation (p <0.05).
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outcomes of the drive to build a sustainable, knowledge-driven, and
market-based economy to which both women and men are to
contribute (Pilotti et al., 2022a). Thus, our finding of increased HI
confirms a global trend in individualism. Yet, it suggests that the
traditional Saudi culture, which mixes tribal networks and Islamic
egalitarianism, may have fostered a predilection for the horizontal
dimension in the participants of our study. Second, HI was found to
be negatively correlated with a preference for function-driven
choices, thereby underscoring the findings of earlier studies about
the isomorphism between conceptual organization styles and
cultural dispositions (Kitayama et al., 2003; Miyamoto et al., 2006).
Third, there were no differences before and after the pandemic in
conceptual organization habits, academic attainment, and the
remaining cultural dispositions. These findings suggest that the
changes brought about by the pandemic may not have altered habits
and dispositions acquired through socialization processes.
Concerning attainment, the lack of differences speaks of students’
resilience in adjusting to a return to face-to-face classes, as reported
in an earlier study (Pilotti et al., 2022b). Fourth, cultural dispositions
and conceptual organization habits did not account for academic
performance before or after the pandemic. One way to account for
this finding is to recognize that GPA, which aggregates scores across
several disciplines, may not be sufficiently sensitive to such variables.
Sensitivity may be linked to particular class activities and related
scores (e.g., teamwork as promoted by collectivism, and
understanding of physics laws as promoted by a function-driven
preference in students’ conceptual organization). However, the
complexity of academic demands makes assignments and tests
reliant on a range of processes, thereby diluting the contribution of
individual processes, such as those shaped by cultural dispositions
and habits, to academic performance. As such, our finding questions
the notion that culturally shaped dispositions and habits have
straightforward relationships with academic attainment. As such,
they are consistent with a warning expressed by Deng et al. (2022)
who have argued that inventories that assess different, culturally-
defined ways in which students process information may exhibit
limited utility in guiding teaching and learning in
educational settings.

The findings of the present study contribute to the extant
literature on education by offering a window into the conceptual
organization habits or cultural dispositions of an understudied
student population. They suggest caution in assuming that such
individual difference variables substantially bias information
processing during learning (Rayner et al., 2009) to the point of visibly
shaping academic attainment in college. Caution is particularly
required when college students do not fall unambiguously into
separate styles but rather exhibit a mixed makeup of dispositions. In
a globalized world, mixed cultural mindsets, whereby one tendency
coexists with a divergent other in a subdued form, are not an
aberration but rather the inevitable byproducts of increased human
contact. Such mindsets make understanding the viewpoint of people
from other cultures easier. The reason is that their way of seeing and
being is often the less preferred alternative in one’s repertoire of
choices (Rozin, 2003).

Among the limitations of our study, one may find its exclusive
reliance on female college students who are urban dwellers. Although
in a globalized world, the cultural makeup of an individual may
be markedly mixed, especially among the educated youth, it may
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be less so among the members of older generations. Another limitation
of our study is its reliance on self-reports of cultural dispositions,
which questions the extent to which participants’ self-awareness of
their dispositions or mere willingness to be transparent may have
affected their reports. The impact of the language of assessment
besides cultural differences may also have impacted the results of the
current study (Ji et al., 2004). Of course, a longitudinal design is
known to be more sensitive to changes in research participants than
the cross-sectional design upon which we relied. Thus, future research
will attempt to examine the link between cultural dispositions and
academic attainment over time in the same participants. Human
relations in Saudi Arabian society are being reshaped by the
undergoing restructuring of its economic engine. Thus, even without
an unpredictable and potentially catastrophic event, such as the
pandemic, a longitudinal design reliant on a sizeable sample of young
participants may be able to detect even minor fluctuations in the
variables of interest.
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