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ABSTRACT

Nurturing students’ creative problem-solving (CPS) skills is key to helping them
develop important abilities such as critical thinking and adaptability in order to effec-
tively navigate current society. The study aims to identify college students’ capacity
to understand empathy, prosocial motivation, and cultural differences, and how these
traits relate to CPS. The study recruited 309 college students from three American
universities to participate in an online survey. The results confirmed that prosocial
motivation was significantly predicted in all dimensions of CPS: fluency, flexibility,
originality, and usefulness. Among the four CPS dimensions, usefulness was nega-
tively related to cognitive empathy and positively predicted collectivism. Cognitive
empathy was interrelated with both individualism and collectivism, whereas affective
empathy was associated with collectivism. Additionally, students with multicultural
experiences tended to consider others more often and to generate more useful solu-
tions. These findings help educators better understand the important roles played by
empathy, prosocial motivation, and cultural differences in influencing CPS in higher
education.

Keywords: Creative problem-solving, Cultural differences, Empathy, Prosocial motivation,
Higher education

INTRODUCTION

The teaching of creative problem-solving (CPS) has been required in higher
education to teach students to think critically, to use thinking skills, and to
apply creative strategies in diverse ways, thus leading students to become
creative problem solvers, and hence, to generate useful solutions (Kim et al.,
2022). Empathy, prosocial motivation, and cultural differences are partic-
ularly necessary to include in the curricula as they promote students’ CPS
abilities to solve complex social problems.

Both cognitive empathy and affective empathy influence one’s perspectives
of others (Davis, 1983). Accordingly, individuals with high empathy levels
better capture the needs and emotions of those from different backgrounds,
as well as become involved in highly productive problem-solving processes
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(Yoon et al., 2020). Furthermore, empathy and creativity share similar traits
such as personal openness, non-judgmentalism, and avoidance of setting
limitations (Demetriou & Nicholl, 2022). Therefore, in order for students
to become empathetic, they need to be innovative, creative, and effective
problem-solvers when confronted with diverse and complicated problems.

Prosocial motivation–benefitting others by advancing their sense of well-
being–can foster individuals’ creative idea generation ability as well as offer
encouragement to use creative problem-solving strategies (Park et al., 2023).
Previous empirical studies have confirmed that prosocially motivated indi-
viduals demonstrate the abilities to have keen creative idea generation, useful
solution selection, and acceptance of new problem-solving methods (Grant
& Berry, 2011). Within higher education, prosocial motivation helps students
develop solutions that are empathetic, inclusive, responsive, and creative in
order to both meet broader needs and to solve complicated problems (Kim
et al., 2022). Moreover, the inclusion of prosocial motivation in learning
environments promotes the acceptance of diverse cultural experiences and
the shared responsibility of addressing social challenges (Park et al., 2023).

Cultural differences is related to creative problem-solving and has been
studied across fields. Specifically, individualism, which focuses on personal
autonomy and self-reliance, is associated with unique and independent think-
ing that can lead to innovative solutions and collectivism, which pursuits
collaboration for group binding, adopts problem-solving approaches to pri-
oritize communal well-being (Germani et al., 2020; Tadmor et al., 2012).
Cultural differences constitute a significant consideration in higher education
since students’ cultural backgrounds can affect their CPS skills (McCance &
Blanchard, 2024). Students who interact with classmates from different cul-
tural backgrounds demonstrate a greater capacity for creative performance
and thinking styles, a better understanding of others’ perspectives and emo-
tions, and an advanced ability to solve complex social problems (Tadmor
et al., 2012). Accordingly, student diversity and understanding of cul-
tural differences in the classroom can enhance students’ thinking processes,
problem-posing, and academic achievement (Sulik et al., 2022).

This study aims to advance knowledge about the relationship between
empathy, prosocial motivation, and cultural differences to reinforce students’
CPS ability in higher education. To answer the question, three American
state universities participated in an online survey that included both multi-
ple answers and an open-ended question. The insights gained in this research
contribute to the understanding of how academics can develop student empa-
thy, prosocial motivation, and prosocial motivation that, in turn, advances
their CPS ability.

LITERATURE REVIEW

CPS is typically measured with insight problems such as the “Aha!” experi-
ence that leads to restructuring a given problem with a new approach (He
& Wong, 2021). An individual’s CPS ability and creative strength can be
assessed using the Torrance Test of Creative Thinking (TTCT; Torrance,
1974) which is based on the divergent thinking concept (Demetriou &
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Nicholl, 2022). The TTCT-Verbal (TTCT-V), the focus of the present study,
includes four dimensions: fluency, which is the number of solutions iden-
tified; flexibility, which assesses the number of different types of solutions
identified; originality, which identifies the selected solution’s uniqueness com-
pared to the full sample; and usefulness, which considers how useful the
selected solution is for the stakeholder (Rubenstein et al., 2020).

The TTCT-V has been used in higher education to examine students’ cre-
ativity across disciplines. When Liu et al. (2020) used the TTCT-V to identify
nursing students’ creativity, creative personality, and innovation, a positive
correlation between creative innovation and curiosity was discovered. Joy
and Breed (2012) also demonstrated that the TTCT-V is an appropriate
method to explore the relationship between innovation motivation and cre-
ative story writing among psychology students. The finding revealed that
college students’ divergent thinking and creative product approaches were
closely interrelated in the creative thinking process.

Empathy is thought to have two components: cognitive which focuses
on others’ situations, and affective which emphasizes others’ emotions
(Alzayed et al., 2021; Davis, 1983). According to Davis (1983), each com-
ponent includes two tendencies: the fantasy scale which is the capacity to
imagine imaginary characters’ emotions and situations from novels, and the
perspective taking in which others’ perspectives and their situations are pro-
cessed. Affective empathy involves empathic concern–the ability to focus on
the emotions of others, particularly warmth and compassion–and personal
distress, one’s negative emotions such as anxiety and nervousness in response
to others’ negative experiences. In regard to empathy traits, individuals with
higher degrees of empathy tend to show better self-reflection, self-critique,
consideration of commonalities with others, and feelings with and for others,
all of which can affect thinking or taking action in behalf of others (McCurdy
et al., 2020).

Accordingly, the nurturing of student empathy increases the student’s CPS
ability, including potential problem recognition, problem identification, and
creative solution generation (Fila & Hess, 2016). Many empirical studies
have demonstrated the positive role of empathy in CPS attainment. Kim
et al. (2022) found a significant relationship between empathy and problem
identification during CPS, and focused on a user-centered approach through
design thinking. Furthermore, teamwork and group activity have been shown
to promote student empathy during CPS (David Carlson & Dobson, 2020;
Kim et al., 2022; Yoon et al., 2020). These empathy traits can also be sig-
nificantly extended to students’ motivation and increase their desire to help
others during CPS (Alzayed et al., 2021).

Prosocial motivation that is strongly other-oriented and concerned with
their wellness shares several traits with empathy (Grant, 2008). Individu-
als with high prosocial motivation levels tend to be highly compassionate
and generous, traits that significantly impact creativity (Tian et al., 2021).
In other words, prosocially motivated individuals tend to think of benefiting
others and understanding their perspectives–characteristics that allow them
to deeply engage in the CPS process and generate useful ideas help others
(Grant & Berry, 2011; Tian et al., 2021). These prosocial motivational traits
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are essential to arousing individuals’ creativity in the CPS process across dis-
ciplines (Forgeard, 2022; Tian et al., 2021). Previous empirical studies have
found that prosocial motivation plays an essential role in encouraging stu-
dent creativity engagement in the classroom. For example, Lorio et al. (2017)
reported that prosocial motivation traits can help students engage in their
research (Forgeard, 2022). Thus, it allows students to generate useful ideas,
both in quantity and quality; and by addressing social issues, they consider
others during creative processes to solve end-user problems (Forgeard, 2022).

An understanding of cultural differences is essential to better understand
the relationship between students’ cultural backgrounds and CPS ability.
Individualism and collectivism possess two models, each with a vertical (con-
sidering hierarchy) and a horizontal (considering equality) axis. Accordingly,
they involve four attributes: (1) Vertical Individualism (VI) that focuses on
distinguishing competition with others; (2) Horizontal Individualism (HI)
that recognizes uniqueness and distinctness from others, and involves higher
levels of self-reliance; (3) Vertical Collectivism (VC) that identifies individuals
who consider themselves as members of an in-group, but see themselves as
interdependent and different from others; and (4) Horizontal Collectivism
(HC) in which individuals can be similar to others and yet pursue com-
mon goals without authority present (Germani et al., 2020; Singelis et al.,
1995). Integration of these attributes can establish inclusive learning environ-
ments for students who wish to foster their academic success and personal
development (Kozleski & Waitoller, 2010).

Cultural differences can affect empathy and prosocial motivation. Accord-
ing to Duan et al. (2008), students in a collectivist culture tend to have
cognitive empathy for their clients and frequently accept others’ perspectives
and situations. Liao et al. (2022) stated that individuals who are part of a col-
lectivist culture are more prosocially motivated since they desire to generate
public goals and consider others’ welfare more than those from individualist
cultural backgrounds. Associated with individualism and empathy, individu-
als’ empathic ability increases when external support does not conflict with
individualism and vice versa (Feldman et al., 2020). However, Heinke and
Louis (2009) failed to find significant differences in college students’ empa-
thy between collectivism and individualism. Luria et al. (2015) explored
the relationships between prosocial motivation and cultural differences in
66 countries and discovered that individualists positively correlated with
prosocial behavior when they donated money to charity, as opposed to volun-
teering or helping others. Lampridis and Papastylianou (2017) demonstrated
a positive interrelation between individualism and prosocial motivation when
individualists desired other’ respect.

Many empirical studies have demonstrated that student’s cultural differ-
ences are related to creativity. More specifically, individualism, focusing on
personal goals and self-expression, has been shown to positively enhance cre-
ativity and CPS. Sadd et al. (2015) revealed that individualists positively relate
to the quantity of creative ideation in problem-solving, original thinking, and
a willingness to explore novel solutions (Gorodnichenko & Roland, 2017). In
contrast, Saad et al. (2017) concluded that students from collectivist cultures
focus on the quality and originality of ideas rather than merely generating
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high quantity ideas. Regarding student’s experience with diverse cultures and
its effect on their creativity, Maddux and Galinsky (2009) reported that stu-
dents who possess multicultural learning experiences show a higher level of
CPS, creative performance, self-perceived creativity (Leung & Chiu, 2010),
and idea fluency and flexibility (Leung & Chiu, 2008). Similarly, Tadmor
et al. (2012) revealed that Asians’ and Caucasians’ multiculturalism signif-
icantly impacts students’ creative fluency, flexibility, and novelty. However,
there are contradictory results related to culture and creativity. Nouri et al.
(2013) found that cultural diversity in the classroom decreases team creativ-
ity, and that there are no significant creativity differences between students
who do and do not live abroad (Maddux et al., 2010). Together, the inter-
play between empathy, prosocial motivation, and cultural differences should
be further studied to identify their effect on college students’ CPS ability.

METHODS

The online survey was conducted using the Qualtrics platform, ensuring
efficient and accessible participant data collection from diverse regions of
the United States from November 8 to December 10, 2023. A total of 309
college students participated at three US universities. Among the 309 respon-
dents, 35.1% were male, 63.2% were female, and 1.7% did not indicate
their gender. Of the student groups, 33% were international and 67% were
domestic. Among the 309 students, 68.7% were undergraduate students,
30.9% were graduate students; 0.3% of the students did not indicate their
academic standing. Approximately 55.7% of the students were 18–21 years
old, followed by 17.2% aged 22–25 years, and 14.8% aged over 31 years.

This study utilized several measurements to assess student empathy, proso-
cial motivation, cultural differences, and CPS ability rated on a 5-point
Likert scale (1 is strongly disagree, and 5 is strongly agree). The Interper-
sonal Reactivity Index (IRI; Davis, 1983) was employed to measure cognitive
and affective empathy. The IRI contains 28 items (Fantasy scale: M = 20.99,
SD = 2.60; perspective taking: M = 19.80, SD = 3.23; empathic concern:
M = 24.19, SD = 3.26; personal distress: M = 23.80, SD = 2.34) and pre-
sented the acceptable internal consistency reliability of empathy was α = 0.65
for this study. A prosocial motivation measurement proposed by Grant
(2008) was used to assess participants’ prosocial motivation (M = 17.46,
SD = 2.70). This section consisted of four statements and showed excel-
lent reliability (α = 0.90). Participants’ cultural differences were evaluated
using a Triandis and Gelfand (1998) instrument focused on 16 items (HI:
M = 15.54, SD = 2.79; VI: M = 11.75, SD = 2.97; HC: M = 15.82,
SD = 2.24; VC: M = 14.38, SD = 3.07) that showed acceptable internal
consistency (α = 0.69). One open-ended question related to the creation of
a positive and supportive work environment between younger and old gen-
erations and was provided to evaluate participants’ CPS ability. Using this
scenario, three judges examined their own subjective interpretations of how
empathy and prosocial motivation could be engaged to generate creative solu-
tions based on cultural differences. The TTCT-V (Rubenstein et al., 2020)
was used to measure participants’ CPS ability, including fluency (M = 2.50,
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SD = 2.00), flexibility (M = 1.90, SD = 1.82), originality (M = 1.49,
SD = 1.75), and usefulness (M = 3.93, SD = 3.37). It showed good reli-
ability, α = 0.84 using a 2 and 3-point scale ranging from 0 to 2, but not
good fluency using a 2-point scale ranging from 0 (no ideas or duplicated
ideas) to 1 (including ideas). Three judges trained to use the TTCT-V evalu-
ated the written solutions independently and subsequently engaged in several
discussions to cross-check their scores. Lastly, students were asked to provide
their demographic information.

Participants were recruited via three state universities’ recruitment emails.
Survey participation was voluntary, and a digital version of the informed con-
sent form constituted the first page of the survey. After participants agreed
to participate and confirmed they were at least 18 years of age, they moved
on to the main questionnaire. Participants were asked to provide their email
address if they wanted to be included in a $50 Amazon e-gift card draw-
ing in which 20 participants would be awarded. They were made aware
that their email address would be deleted following the e-gift cards draw-
ing. All statistical analyses were performed using IBM SPSS version 29. The
present study conducted a descriptive analysis, an independent sample t-test,
and a Pearson Correlation Coefficient analysis to identify participant’s level
of empathy, prosocial motivation, cultural differences, CPS ability, and to
compare international and domestic student differences.

RESULTS

The t-test results showed student group differences in CPS skills, empathy,
motivation, and cultural background. Among variables, fluency (t = 1.963,
p = 0.052), perspective taking (t = 1.718, p = 0.088), personal distress
(t = −4.312, p = 0.075), and vertical collectivism (t = −3.549, p = <0.001)
indicated statistically significant international and domestic student differ-
ences. The international student group had higher levels of fluency (M= 2.87,
SD = 2.45), perspective taking (M = 3.49, SD = 0.68), and vertical collec-
tivism (M = 15.38, SD = 3.35) than the domestic student group (fluency:
M = 2.32, SD = 1.71; perspective taking: M = 19.55, SD = 2.83; vertical
collectivism: M = 13.88, SD = 2.80). However, the domestic student group
exhibited higher levels of personal distress (M = 23.98, SD = 2.11) than the
international student group (M = 23.43, SD = 2.72).

A Pearson Correlation Coefficient was performed to examine relation-
ships among study variables. All four CPS variables positively correlated
with prosocial motivation. In particular, fluency showed the highest rela-
tionship (r = 0.199, p <0.001), while originality (r = 0.139, p = 0.02)
presented the lowest. Among the four CPS variables, only usefulness was
shown to be significant, but it was negatively related to the fantasy scale
of empathy (r = −0.125, p = 0.036) and positively related to horizontal
collectivism (r = 0.157, p = 0.009). Cognitive empathy was not related to
prosocial motivation, whereas perspective taking was positively interrelated
to individualism (horizontal individualism: r = 0.125, p = 0.028; vertical
individualism: r = 0.117, p = 0.04) and vertical collectivism (r = 0.173,
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p = 0.002). Affective empathy significantly correlated with prosocial moti-
vation (empathic concern: r = 0.375, p <0.001; personal distress: r = 0.238,
p <0.001) and horizontal collectivism (r = 0.209, p = 0.008). Empathic con-
cern was negatively related to vertical individualism (r = −0.150, p <0.001),
indicating that individuals with a high degree of empathic concern would
likely be less engaged in individualism.

DISCUSSION AND CONCLUSION

This study aimed to examine whether empathy, prosocial motivation, and
cultural differences contribute to students’ CPS ability. Through an empirical
analysis of 309 college students’ data, relationships among three variables
associated with CPS were examined. Several key findings were extracted
from the data and helped describe key components of college students’ CPS
development.

The current study confirmed that among individuals with relatively high
levels of prosocial motivation, fluency, flexibility and originality employed
in their CPS are significantly enhanced, as well as their solutions’ useful-
ness. These results are supported by previous studies. According to Grant
and Berry (2011), prosocial motivation helps individuals understand others’
problems and needs, and they gather information that generates useful and
realistic solutions (Park et al., 2023). Building on that finding, the present
study demonstrated that prosocial motivation can positively impact stu-
dents’ ability to generate a greater number of different solution types, and
to determine their solutions uniqueness and usefulness when applied to oth-
ers’ needs. Therefore, since prosocial motivation is an important predictor
of CPS ability with diverse perspectives, strategies such as watching docu-
mentaries and sharing students’ stories with their classroom peers (Oxford
& Gkonou, 2018), should be included in the college curricula to promote
prosocial motivation.

Among the four dimensions of CPS, usefulness was the only indicator
related to cognitive empathy and collectivism. Importantly, usefulness was
negatively correlated with the fantasy scale in cognitive empathy, indicating
that individuals who score high on the fantasy scale will generate fewer use-
ful solutions. This result contradicts those found in previous studies. Weibel
et al. (2018) stated that fantasy is referred to as goal-oriented, and it pro-
motes helpful decisions that can generate alternative solutions related to
future empathetic behavior during the problem-solving stage of the creative
process (Ganiev & Tashev, 2021). The present study assumes that since most
participants were young adults aged 18–21 and in the process of develop-
ing empathy and CPS ability, the results might show a negative relationship.
Since empathy and creative ability can be nurtured through education (David
Carlson & Dobson, 2020; Çubukcu & Dündar, 2007), upper-level students
(seniors and graduates) may show a positive correlation between empathy
and CPS. Usefulness was positively associated with HC in the present study.
That finding can be interpreted to mean that students with HC are more
likely to be concerned with other-focused and non-hierarchical cultures, thus
driving them to be prosocially motivated and to focus on finding solutions
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that help others (Tian et al., 2021; Triandis & Gelfand, 1998). Therefore,
the current study presumes that students with a higher degree of HC tend to
generate more high-quality and useful solutions focused on helping others.

Additionally, while addressing the relationship between empathy and
cultural differences, the current study found that perspective taking was sig-
nificantly related to individualism and VC, while affective empathy correlated
with HC. Perhaps those possessing individualist and vertical collectivist traits
consider themselves independent with high self-focus, and therefore tend to
be less motivated to take on others’ perspectives (Yang & Hung, 2021). Since
affective empathy is related to the ability to feel others’ emotions, it can
be linked to the HC trait–they consider themselves similar to others (Davis,
1983; Germani et al., 2020).

When studying the differences between international and domestic stu-
dents, it became clear that the two groups exhibited significant differ-
ences in fluency, cognitive and affective empathy, and vertical collectivism
while engaged in creative problem-solving. The international student group
reported higher values of fluency, perspective taking, and vertical collectivism
than the domestic student group, a result that can be added to the body
of knowledge provided by previous investigators. Students who have had
multicultural experiences appear better able to identify with others and their
perspectives, generating a greater number of creative solutions which benefit
others (Leung & Chiu, 2008, 2010; Maddux et al., 2010). Domestic stu-
dents displayed a higher level of personal distress. The current study assumes
that since the personal distress trait is related to self-oriented emotions from
others rather than other-oriented ones, it is likely to be related to the individ-
ualism of domestic students who have a Western cultural background (Sharif,
2019). Overall, these results shed light on how to implement college students’
CPS ability based on empathy, prosocial motivation, and cultural differences
in higher education.

Although the current study reported meaningful findings, there were sev-
eral limitations that deserve acknowledgment. Firstly, the study had a small
number of international student participants compared to domestic stu-
dents, and this imbalance may have affected the results. Secondly, when
the three judges evaluated participants’ written answers for a CPS task, sev-
eral responses suggested that ChatGPT had been used to complete the task.
Accordingly, the answers provided by participants suspected of using AI were
removed; however, they might have been included in the analysis. Therefore,
it must be emphasized that participants cannot use AI-generated answers
for written tasks in future studies. Lastly, the present study used a quan-
titative method that used a single-time online survey. In future studies, a
mixed method should be considered to discover a deeper understanding of the
relationships among empathy, prosocial motivation, and cultural differences
in CPS.
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