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The effects of personality traits on
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industry 4.0/5.0
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Shanghai Jiao Tong University, Shanghai, China

Using samples of Chinese and African college students, this manuscript explored
the effect of personality traits on entrepreneurial intention and creativity from
the boundaryless career perspective. The empirical results showed that both
Chinese and African college students’ conscientiousness and openness had
significantly positive effects on entrepreneurial intention and creativity, respectively,
and boundaryless mindset had a mediating effect in the relationship between
conscientiousness, openness, entrepreneurial intention, and creativity. However, the
moderating effects of GPA were quite different. While Chinese college students’
GPA strengthened the positive effect of boundaryless mindset on entrepreneurial
intention and creativity respectively, African college students’” GPA weakened the
positive effect of boundaryless mindset on entrepreneurial intention and had no
significant moderating effect on the relationship between boundaryless mindset
and creativity. This study was based on the empirical research of Chinese and
African college students through a combination of contrastive and advance study
methodology. It has provided new perspectives for exploring influencing factors
and effects of employment performance in the context of Industry 4.0/5.0 and
it has made theoretical and practical contributions to promote creativity and
entrepreneurial intention.

conscientiousness, openness, boundaryless mindset, entrepreneurial intention, creativity

Introduction

Tracing back modern history, every industrial revolution was closely connected to
innovative experts that came from higher education. Industrial revolution requires ground-
breaking technology being invented and utilized by great experts, and higher education is the
incubator of these kinds of talents. Since intelligent manufacturing, information, biotechnology,
materials, and other technology have been booming in the 21st century, a new round of industrial
revolution has now lead us into the era of Industry 4.0/5.0. Industry 4.0/5.0 is characterized
by digitalization, networking, and intelligence, and these characteristics are mainly based on
high level scientific technology. Since innovation and entrepreneurship are important methods
of producing high level scientific technology (1, 2), many counties proposed innovation and
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entrepreneurship as important approaches to help business and
organizations to cope with the new era. China proposed the
concept of “mass entrepreneurship and innovation” in order to
maintain its fast-developing momentum in Industry 4.0/5.0 and this
strategy has gained increasing recognition, especially by developing
countries. The characteristics of Industry 4.0/5.0 require employees
to break free from mechanical and labor-intensive working style
and to become more creative, meaning to propose novel and useful
ideas (3) that range from creating new products to even new
companies. College students are important sources for employee
recruitment, and they also are one of the most creative groups of
people with entrepreneurship potential. The concept of creativity
and entrepreneurship are increasingly closely related in the field
of higher education (4). As the driving factor, entrepreneurial
intention is an important prerequisite and predictor for individuals
to exhibit entrepreneurial behaviors in the future (5), so it is
an important entry point for studying entrepreneurial behaviors.
In parallel, creativity is the basis for organizations to perform
innovative activities, like developing technology, providing services,
creating products and procedures (6, 7). Creative individuals
are the potential contributors for enterprise innovation and
entrepreneurship; therefore, implementing appropriate methods to
increase college students’ creativity and entrepreneurial intention can
foster talents for the society and Industry 4.0/5.0. Industry 4.0/5.0
has inevitably changed the job market and decreased the demand of
traditional labor force while the number of college graduates has been
increasing (8). Therefore, it is significant to explore the promoting
factors and the effects on college students’ entrepreneurial intention
and creativity to prepare students with more skills and capabilities to
cope with the employment uncertainty. This will also assist businesses
with recruitment and predicting future work performance, possibly
providing academics with new perspectives and methods to explore
factors that influence work performance.

Personality traits dominate individual attitudes and behaviors,
especially individuals’ work performance and mental health, and
many personality traits are formed in adolescence (9). Once formed,
these traits are relatively stable from changing. Therefore, we believe
college students’ personality traits may have a great influence over
their entrepreneurial intention and creativity. Because of its high
predictability and applicability, the Big Five personality model is
considered as an important method to study personality structure by
many scholars at home and abroad. Previous studies have pointed out
two dimensions in the Big Five personality model, conscientiousness
and openness, are more closely related to entrepreneurial intention
(10) and creativity (11). Therefore, this study was mainly focused
on the effect of conscientiousness and openness on college students’
entrepreneurial intention and creativity. In the meanwhile, existing
studies have pointed out that the Big Five personality traits affect
employees’ professional interests and career attitudes (12). As
Industry 4.0/5.0 continues to evolve, the platform for individual
career development is broader and employment opportunities are
more diversified. As a new career attitude, boundaryless mindset
has attracted increasing attention from researchers and managers.
This study will explore how conscientiousness, openness, and other
personality traits affect college students’ boundaryless mindset and
then further affect entrepreneurial intention and creativity.

In addition, this study focused on the different effects of
economic and cultural factors on the relationship between variables.
For example, under the influence of Industry 4.0/5.0, whether
college students in countries with large economic and cultural
differences will be affected differently? A comparative study can
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help us to better understand how personality traits directly affect
college students’ boundaryless mindset and further affect their
entrepreneurial intention and creativity. Therefore, this study took
Chinese and African college students as research objects, and it is
of great practical significance to compare and analyze the influence
of personality traits and boundaryless mindset on entrepreneurial
intention and creativity.

Literature review and hypothesis
development

Conscientiousness, openness personality,
entrepreneurial intention, and creativity

The
personality extraversion,  agreeableness,
stability, conscientiousness, and openness (13). Among them,

Big Five personality model includes five main

traits: emotional
conscientiousness includes two main connotations: achievement
orientation and responsibility (14). Specifically, individuals with
high conscientiousness yearn for achievement that they have a
strong sense of purpose and willpower, hold responsibility, work
earnestly, exhibit self-control, and strive to achieve their goals
and aspirations (14). Openness describes individuals’ imagination,
curiosity, sensitivity to esthetics, independent thinking and the
acceptance level of novel ideas, new experiences, and non-traditional
views. Openness makes a clear distinction of individuals who are
willing to accept changes and new experiences and break routines,
from individuals who are comfortable with the status quo, adhere
to traditions, stick to routines, and follow rules (15). Individuals
with high openness are more likely to accept different feelings, ideas,
and opinions, adapt to the changing environment, challenge the
status quo, and be good at thinking and proposing new problem
solutions. On the contrary, individuals with low openness are more
conservative that they prefer a familiar environment and tend to
accept traditional ideas.

Entrepreneurial intention represents an individual’s desire and
behavior preference for independent entrepreneurship in the
future (16). Individuals with high conscientiousness tend to pay
more attention to self-control (17) and usually maintain high
independence. Through meta-analysis, Barrick and Mount (18)
concluded that individuals with high conscientiousness have high
achievement orientation, which is often manifested as ambitiousness
and perseverance. These high conscientiousness traits are considered
to be the core traits of entrepreneurs (19), in line with entrepreneurial
aspirations and preferences. We therefore propose:

Hypothesis 1la: Conscientiousness is positively related to

entrepreneurial intention.

Creativity refers to an individual’s ability to generate new and
useful ideas Zhou and George (6). In a workplace, ideas must be
suitable to solve problems to be innovative and implemented (20).
A few studies on the relationship between conscientiousness and
creativity have inconsistent results. Studies have found that the direct
relationship between conscientiousness and creative performance is
not significant (21); other studies have found that high conscientious
individuals show low levels of creative behaviors in certain situations
(22). If subordinates are closely monitored by supervisors or lack
support from colleagues, high conscientious subordinates tend to

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1098148
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

Xu

comply with the expectations of the supervisor or behave consistently
with colleagues, which will reduce individual creative behaviors (22).
Some studies have pointed out that high conscientiousness may result
in great creative performance even when individual creativity is not
very strong (23). Other studies indicated that high conscientiousness
not only strengthen the positive effects of work engagement on job
performance, but also promotes the impact of work engagement
on proactive learning (24). For college students, proactive learning
is particularly important. Proactive learning is closely related to
creativity, that individuals with this trait often can put forward new
ideas. Therefore, we propose:

Hypothesis 1b: Conscientiousness is
related to creativity.

positively

By using the meta-analysis method, Brandstatter found that
openness is significantly ’san related to entrepreneurial intention and
entrepreneurial performance (25). Individuals with high openness
tend to have three features critical among successful entrepreneurs:
strong curiosity, rich imagination, and high intelligence (26). Highly
open individuals are curious, more willing to accept new ideas, and
often good at capturing new resources and opportunities. Therefore,
we propose:

Hypothesis  2a: related  to

Openness is  positively

entrepreneurial intention.

Openness is an important factor in predicting creativity.
Creativity originates from curiosity and imagination, which are the
core of open personality traits. Individuals with high openness are
often not confined to tradition (27), and are more willing to put
forward and accept novel ideas and opinions that are not yet tested
or seemingly unrealistic (28). Therefore, we propose:

Hypothesis 2b: Openness is positively related to creativity.

Boundaryless mindset, entrepreneurial
intention, and creativity

The concept of borderless career was first proposed by
Defilippi and Arthur (29), and was defined as a series of work
opportunities not limited to a single employment environment.
Arthur and Rousseau pointed out that boundaryless career is
the pursuit of independence and autonomy from the traditional
organizational career arrangement, rather than completely relying
on the career arrangement proposed by organizations (30).
By reviewing the development of the concept of boundaryless
career, Sullivan and Arthur proposed that boundaryless career
should include two aspects: physical flow and psychological flow
(31). Based on Sullivan and Arthur’s point of view, Briscoe
et al. divided the psychological flow into boundaryless mindset
and organizational mobility preferences, and they developed the
corresponding scales. Boundaryless mindset refers to an individual’s
psychological preferences and the ability to proactively pursue
working relationships across boundaries (32, 33). Organizational
mobility preference refers to an individual’s psychological tendency
to cross the boundary of “real” and “physical” work flow (32).
Since the research objects of this paper are ungraduated college
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students, most of whom have not yet been involved in a working
department or organization, we mainly focus on the boundaryless
mindset of college students. Drawing on the views of Briscoe et al.
(32), we believed that if college students have the psychological
preference and ability to proactively pursue learning and working
relationships across professional boundaries, then they would have
the tendency, highlighted by the boundaryless mindset, to cooperate
and communicate across boundaries.

College students with boundaryless mindset like to pursue
cross-disciplinary learning, interact and cooperate with people
from different specialties, and seek learning opportunities outside
their own specialties, so they can be closely connected, and this
“small-circle” network helps to make sense of cross-disciplinary
knowledge, thereby further increases entrepreneurial intention (34)
and creativity (35).

The social network formed by people with high boundaryless
mindset increases the sources and channels of an individual’s
access to information. These individuals can identify and capture
more opportunities, enhancing their entrepreneurial intention. For
example, college students can increase the probability of finding
entrepreneurial opportunities by participating in entrepreneurial
training courses, entrepreneurial salons, and road shows. At the
same time, learning more about the risk and profit involved
in entrepreneurship from other entrepreneurs affects individual’s
awareness of entrepreneurship. When individuals learn more
methods to control risk and increase profit, they tend to be more
inclusive of the risk of entrepreneurship, thus more willing to
start a business. Individuals with boundaryless mindset also like to
make acquaintances widely, including cultivating relationships with
potential investors. The formation of these social networks helps to
improve the ability to obtain entrepreneurial resources. When college
students have both entrepreneurial opportunities and entrepreneurial
resource as their support, entrepreneurial intention will increase.
Therefore, we propose:

Hypothesis 3: Boundaryless mindset is positively related to
entrepreneurial intention.

The social network formed by high boundaryless mindset also
encourages individuals to acquire more information and knowledge.
Cross-disciplinary learning and interaction with students of different
specialties can stimulate students to put forward unique ideas in
learning and extracurricular activities. Individuals with boundaryless
mindset have strong willingness for cross-border communication
and cooperation. While actively building the network to share their
own knowledge, they also absorb the heterogeneous knowledge from
others, and building on this, they integrate and apply knowledge,
generating more new ideas (36). We therefore propose:

Hypothesis ~ 4: mindset  is

Boundaryless positively

related to creativity.

The mediating effect of boundaryless
mindset

Studies have shown that personality traits significantly affect
individual career attitudes and career choices (32, 37). High
conscientious individuals have a clear understanding of their
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FIGURE 1
Conceptual model.

role expectations. Such individuals with high self-control are
sensitive to various social cues, and are more likely to seek
new information and partner across borders (38). At the same
time, individuals with high conscientiousness are reliable, which
is not only reflected in being responsible for themselves, but
also in being responsible for others and collectives. Sullivan
and Arthur found that collectivism-oriented individuals are more
likely to be aware of the opportunities for career psychological
mobility and perceive their ability to move (31). Therefore,
we believe that if college students are highly conscientious,
they have relatively strong psychological preferences for cross-
border learning and cooperation, and have the characteristics of
boundaryless mindset.

Highly open individuals have strong curiosity, like to try
new things and experiences (28). This curiosity is an important
career adaptability (39), and Sullivan and Arthur believed that
individuals with strong professional competence may experience
more psychological flows (31). While low-openness individuals
prefer a familiar environment, high-openness individuals are less
comfortable with the status quo and prefer to explore unfamiliar
environment to obtain new experiences and ideas (40). Therefore,
high-openness individuals tend to learn and communicate with
others across borders.

Combined with the above arguments, we propose:

Hypothesis 5a: Boundaryless mindset plays a mediating role

between conscientiousness and entrepreneurial intention.

Hypothesis 5b: Boundaryless mindset plays a mediating role

between conscientiousness and creativity.

Hypothesis 6a: Boundaryless mindset plays a mediating role

between openness and entrepreneurial intention.

Hypothesis 6b: Boundaryless mindset plays a mediating role
between openness and creativity.

The moderating effect of GPA

Grade point average (GPA) reflects learning effectiveness and
the comprehensive learning ability of a college student, including
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the ability to understand, absorb, and apply knowledge. Students
with higher GPA usually have a larger knowledge base, higher
learning capacity and better ability to capture information and
opportunities. If their GPA is high, individuals who tend to learn
and communicate with others across borders may obtain more
opportunities, information, and knowledge, be encouraged to have
entrepreneurial intention, and generate new ideas. We therefore
propose:

Hypothesis 7a: GPA positively moderates the relationship
between boundaryless mindset and entrepreneurial intention,
that is, the higher the GPA, the greater the positive effect of

boundaryless mindset on entrepreneurial intention.

Hypothesis 7b: GPA positively moderates the relationship
between boundaryless mindset and creativity, that is, the
higher GPA, the greater the positive effect of boundaryless

mindset on creativity.

The model of this study is shown in Figure 1.

Materials and methods

Sample and data collection

This study chose Chinese and African college students as
research objects, and the data was collected from one college in
Shanghai and three universities in the Democratic Republic of
Congo. The general quality of higher education in Shanghai is
one of the highest in China, and Shanghai is a major gathering
place for entrepreneurs. The Democratic Republic of Congo
is the second largest country in Africa with the fourth largest
population.  Questionnaires completed and collected
electronically. After

were
eliminating invalid questionnaires, we
obtained 323 valid responses from Chinese college students
and 238 valid responses from African. In the Chinese sample,
males were accounted for 74.9%, females were 25.1%; 14.2% of
the Chinese sample had received career development guidance in
school, and 9% had taken entrepreneurship education courses
in school. In the sample of African college students, males
were accounted for 58.0%, females were 42.0%; 71.0% of the
African sample had received career development guidance
in school, and 56.3% had taken entrepreneurship education

courses in school.
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Measures

The scales used in this study are all mature scales, and Likert’s
five-point score was adopted.

The scales of conscientiousness and openness were referred
to Saucier’s Big Five Personality Scale (41), which included six
items. Exemplary items used for consciousness and openness
were “solid” and “imaginative,” respectively. The reliability
coefficient of the conscientiousness scale was 0.832 in Chinese
sample data and 0.706 in African. The reliability coefficient
of the openness scale was 0.765 in Chinese sample data and
0.784 in African.

The scale of boundaryless mindset was referred to the eight-
item scale developed by Briscoe et al. (32), and was modified
according to the characteristics of college students, for example:
“I am enjoy working with people from different specialties.” The
reliability coeflicient of the scale was 0.873 in Chinese sample data
and 0.910 in African.

The scale of entrepreneurial intention was adopted from the six-
item scale developed by Westhead and Solesvik (42), for example:
“My career goal is to become an entrepreneur.” The reliability
coefficient of the scale was 0.910 in Chinese sample data and
0.891 in African.

The scale of creativity was referred to the four-item scale
developed by Baer and Oldham (43), and was modified according to

TABLE 1 Confirmatory factor analysis results.

10.3389/fpsyt.2023.1098148

the characteristics of college students, for example: “I always take the
lead in trying new ideas or new methods in front of my classmates.”
The reliability coefficient of the scale was 0.863 in Chinese sample
data and 0.915 in African.

The control variables in this study were gender, whether
the individual received school career development guidance, and
whether they took entrepreneurship education courses.

Results

Common method variance test

The data of all variables in this study were collected from
the same subject. Homologous variance is difficult to avoid.
Therefore, the Harman’s single factor test was used to investigate
the homology deviation of the data. We used SPSS25.0 for
computation, and seven factors were precipitated in Chinese
and African sample data by principal component analysis
without rotation. In Chinese and African samples, 67.767 and
71.514% of the total variance were explained, and the first factor
explained 27.293 and 36.988%, respectively. The first factors were
lower than 50% of the judgment standard (44), indicating the
problem of homology deviation of each sample data was not
serious.

Sample source x2/Df RMSEA
China 204.765 94 2178 0.060 0.960 0.949 0.932
Africa 249.098 94 2650 0.083 0.942 0.926 0.885

TABLE 2 Mean, standard deviation, and correlation of variables.

Variables
1. Gender A 0.749 0.434
B 0.580 0.495
2. Career development guidance A 0.142 0.350 0.011
B 0.710 0.455 | —0.056
3. Entrepreneurship education curriculum A 0.090 0.286 | —0.043 0.120*
B 0.563 0.497 0.125 0.371**
4. Conscientiousness A 6.313 1.272 0.007 0.024 —0.013
B 6.504 1.376 0.187** 0.103 0.275**
5. Openness A 6.326 1.057 0.134* 0.162** | —0.017 0.335%*
B 6.180 1.457 0.140* 0.083 0.263** 0.637**
6. Boundaryless mindset A 4.161 0.589 | —0.019 0.131* 0.054 0.306** 0.301**
B 3.879 0.830 0.164* | —0.015 0.069 0.447** 0.458**
7. GPA A 3.393 1.099 0.084 —0.033 0.016 0.389** 0.165** 0.106
B 3.218 1.123 0.006 —0.032 —0.123 —0.092 —0.050 —0.082
8. Entrepreneurial intention A 1.939 0.784 0.026 0.024 0.025 0.220** 0.222** 0.207** 0.047
B 3.803 0.869 0.175** 0.069 0.121 0.418** 0.411** 0.696** | —0.058
9. Creativity A 3.659 0.700 0.205** 0.098 —0.052 0.394** 0.502** 0.455** 0.276** 0.288**
B 3.800 0.963 0.204** 0.089 0.137* 0.403** 0.353** 0.612** | —0.055 0.631**

*p < 0.05,**p < 0.01; A represents the Chinese sample, and B represents the African sample.
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TABLE 3 Hypothesis test results of Chinese samples.
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Confirmatory factor analysis

In this study, the confirmatory factor analysis (CFA) method was
used to test the suitability of the overall research model. The CFA
results after processing were shown in Table 1. The overall fitting
indexes of the model in each sample data were within the acceptable
range, indicating that the model in this study was well-adapted.

Hypothesis testing

The mean, standard deviation, and correlation coeflicient of the
main variables in this study are shown in Table 2.

Table 3 presents the results of hierarchical regression
analysis of Chinese college students sample. Table 3 shows
that conscientiousness (M4, f = 0.163, p < 0.01) and openness
(M4, B = 0.169, p < 0.01) had significantly positive effects on
entrepreneurial intention, so the Hypothesis 1a and 2a were verified.
Conscientiousness (M9, f = 0.262, p < 0.001) and openness (M9,
p = 0.388, p < 0.001) were found to have significantly positive
effects on creativity, so the Hypothesis 1b and 2b were verified.
Boundaryless mindset (M6, f = 0.208, p < 0.001) was found to have a
significantly positive effect on entrepreneurial intention; hypothesis
3 was verified. Boundaryless mindset (M11, p = 0.457, p < 0.001)
was found to have a significantly positive effect on creativity;
hypothesis 4 was verified. In addition, the regression analysis of
entrepreneurial intention included conscientiousness, openness and
boundaryless mindset. Conscientiousness (M5, § = 0.134, p < 0.05),
openness (M5, B = 0.142, p < 0.05), and boundaryless mindset
(M5, B = 0.125, p < 0.05) all had significantly positive effects on
entrepreneurial intention. However, comparing Model 5 with Model
4, the regression coefficients of conscientiousness (0.134 < 0.163) and
openness (0.142 < 0.169) were reduced, indicating that boundaryless
mindset played a partially mediating role between conscientiousness,
openness, and entrepreneurial intention; therefore, Hypotheses 5a
and 6a were verified. Similarly, creativity was analyzed by regression
analysis of conscientiousness, openness and boundaryless mindset.
Conscientiousness (M10, B = 0.191, p < 0.001), openness (M10,
p = 0.322, p < 0.001), and boundaryless mindset (M10, p = 0.304,
p < 0.001) all had significantly positive effects on creativity.
However, comparing with Model 4, the regression coefficients of
conscientiousness (0.191 < 0.262) and openness (0.322 < 0.388) in
Model 5 were reduced, indicating that boundaryless mindset played
a partially mediating role between conscientiousness, openness, and
creativity, so Hypotheses 5b and 6b were verified. Moreover, this
study used Bootstrapping method and repeated sampling 5,000 times
to further test the significance of indirect effects (45). The results
showed that conscientiousness had significantly indirect effects on
entrepreneurial intention (95% CI [0.009, 0.060]) and creativity
(95% CI [0.036, 0.095]) through boundaryless mindset; openness
had significantly indirect effects on entrepreneurial intention
(95% CI [0.012, 0.067]) and creativity (95% CI [0.041, 0.105]) via
boundaryless mindset.

Hypothesis 7a and 7b, respectively, assumed that GPA had
a moderating effect on the relationship between boundaryless
mindset and entrepreneurial intention and the relationship
between boundaryless mindset and creativity. Table 3 shows
that the interaction between boundaryless mindset and GPA had
a significantly positive effect on entrepreneurial intention (M7,
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The moderating effect of GPA on the relationship between boundaryless mindset and entrepreneurial intention in Chinese samples.
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The moderating effect of GPA on the relationship between boundaryless mindset and creativity in Chinese samples.

B = 0.210, p < 0.001) and creativity (M12, § = 0.134, p < 0.01).
Hypothesis 7a and 7b were verified, the moderating effect diagrams
were shown in Figures 2, 3, respectively.

Table 4 shows the results of hierarchical regression analysis
of African college students. It shows that conscientiousness (M4,
B =0.250, p < 0.001) and openness (M4, § = 0.245, p < 0.001) had
significantly positive effects on entrepreneurial intention; Hypothesis
la and 2a were verified. Conscientiousness (M9, B = 0.275,
p < 0.001) and openness (M9, f = 0.160, p < 0.05) had significantly
positive effects on creativity; Hypothesis 1b and 2b were verified.

Frontiers in Psychiatry

Boundaryless mindset (M6, B = 0.684, p < 0.001) had a significantly
positive effect on entrepreneurial intention; Hypothesis 3 was
verified. Boundaryless mindset (M11, f = 0.593, p < 0.001) had a
significantly positive effect on creativity; Hypothesis 4 was verified.
In addition, the regression analysis of entrepreneurial intention
included conscientiousness, openness and boundaryless mindset
showed that boundaryless mindset (M5, B = 0.624, p < 0.001)
had a significantly positive effect on entrepreneurial intention;
however, the respective effect of conscientiousness and openness on
entrepreneurial intention was no longer significant, indicating that
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boundaryless mindset played a complete mediating role between
conscientiousness, openness and entrepreneurial intention, so . ¥ t
Hypothesis 5a and 6a were verified. Similarly, creativity was analyzed E ES E § g § % § g
using the regression analysis which included conscientiousness, i B R 2 e
openness and boundaryless mindset. Boundaryless mindset (M10,
p =0.539, p < 0.001) had a significantly positive effect on creativity, ol el (Eﬂ %ﬁ ol
but the effect of conscientiousness and openness on creativity was E § E E E i i
no longer significant, indicating that boundaryless mindset played -
a complete mediating role between conscientiousness, and both 2
openness and creativity. Hypothesis 5b and 6b were verified. In = S R I I g i |-
addition, this study further used Bootstrapping method repeated § § § § E § E § i §
sampling 5,000 times to test the significance of indirect effects O ! o
Preacher and Hayes (45). The results showed that conscientiousness
had a significant indirect effect on entrepreneurial intention (95% Elgl s é 5 é 2 2
CI [0.129, 0.240]) and creativity (95% CI [0.119, 0.234]) through 2SS 2z Tz 2
boundaryless mindset; openness had a significant indirect effect on ‘ -
entrepreneurial intention (95% CI [0.124, 0.234]) and creativity (95%
CI [0.121, 0.235]) through boundaryless mindset. § 25 é ® | %
Hypothesis 7a and 7b, respectively, assumed that GPA has S| S| S ol = =
a moderating effect on the relationship between boundaryless
mindset and entrepreneurial intention and the relationship between s "
boundaryless mindset and creativity. As seen from Table 4, the Rg 3 % 2 5:\ % 2|2
interaction between boundaryless mindset and GPA had a significant s|s| <= sie|lg| g~
negative impact on entrepreneurial intention (M7, f = 0.210,
p < 0.001), so Hypothesis 7a was verified; the moderating effect - : :
diagram was shown in Figure 4. However, interaction had no = e 'g 5 3 § 5 3
significant effect on creativity, so Hypothesis 7b was not supported. 5 °le| e < e °
B
c
s : 5
. . 5 Z/ 3228 3 S s g
Discussion : " HHEHHHE Z1Z|8
2
This study chose Chinese and African college students as research g’- o | s ;
objects, and empirically tested the effect of conscientiousness and o alo 380 olale
open personality traits on entrepreneurial intention and creativity S 3 g‘ S 2 “ S| 2
from the perspective of boundaryless mindset under the context
of Industry 4.0/5.0. The results showed that: (1) In the samples
of Chinese and African college students, both conscientiousness *[“:’ 2 g T;'Dl 2 g
and openness had significantly positive effects on entrepreneurial s|s| = “| S|
intention and creativity, respectively. (2) Boundaryless mindset W
served as a mediator in the relationship between conscientiousness, g . .
openness and entrepreneurial intention and creativity of college é =l o= f\g é f: 0w
students. In the Chinese and African college students sample, this > I 2| Z‘ I|a ; 38
mediating effects are slightly different. In the Chinese sample, O
boundaryless mindset played a partial mediating role; in the African ;
sample, boundaryless mindset played a complete mediating role. v 2 ol o ol ol o
(3) The moderating effects of GPA were quite different in Chinese - 3 el S SRR
and African samples. In the Chinese sample, GPA strengthened § STc N
the effect of boundaryless mindset on entrepreneurial intention § f;
and creativity. In African samples, GPA weakened the influence £ :i_j
of boundaryless mindset on entrepreneurial intention and had no E %
significant influence on creativity. This may mainly be due to the § é
differences in economic development and educational levels between £ 8 = g
China and Africa. Since Chinas economic reform and opening- 8 T§ g o bt
up, international trading and the economic development has been 'ﬁ 28 . g ;‘% &
increasing steadily, and entrepreneurship has been encouraged with z g 'é* g E g §
many opportunities. At the same time, many college students in :% 8 3 é 2 ki ki v
China are the only child in their family. These families have + K 5 < z g gfa g g 5
relatively less financial burden than families with multiple children, E % “é’ § % é “2 § = E o X =
. . < P Ol 0o |lm| 0|0 || 0| w|%| <V
so more money and resources can be saved up and invested in the F A
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The moderating effect of GPA on the relationship between boundaryless mindset and entrepreneurial intention in African samples.

child’s personal development, and even entrepreneurial aspirations.
Previous studies have pointed out that more resources and financial
support can help promote individuals’ creativity and entrepreneurial
intention (46, 47). Furthermore, high GPA means a college student
is better at learning and handling information. Studies have shown
that learning capability and information disposition capability
can positively influence individuals' creativity and the ability to
identify entrepreneurial opportunities (3, 48). Under the influence of
multiple factors, Chinese college students are more likely to pursuit
entrepreneurial opportunities or innovative activities. In contrast,
many African countries have relatively poorly developed economies
which offer less entrepreneurial opportunities and resources. Some
regions are even deprived of the most basic living needs. Students
with excellent academic performances are usually favored by stable,
high-paying jobs from established firms. These students facing the
depressed situation and high economic uncertainty may prefer these
firms over entrepreneurship since good jobs can also ease the
financial burden in their families. In addition, in African samples,
GPA did not significantly strengthen the effect of boundaryless
mindset on creativity. This may be due to the relatively poor
economic development in Africa, resulting in a poorer quality of
higher education. It is also difficult to ascertain if the GPA of African
college students truly reflected their comprehensive learning ability
and quality. This provides a potential explanation to why it had no
obvious influence on the relationship between boundaryless mindset
and creativity in our study.

The theoretical contribution of this study is mainly presented in
two aspects. First of all, different from the traditional bounded career,
this study focused on the emerging boundaryless career from the
perspective of individuals’ boundaryless career attitude. It explored
the effect of college students’ conscientiousness and open personality
traits on entrepreneurial intention and creativity, and expanded
the theoretical research on the career development of modern
college students in the context of Industry 4.0/5.0. Secondly, this
study took college students in China and Africa as research objects
to study the relationship between personality traits, boundaryless
mindset, academic performance (GPA), entrepreneurial intention

Frontiers in Psychiatry

and creativity. This is an empirical study of college students trained
by different level of higher education quality under different cultural
and economic backgrounds, which expanded the theoretical research
on the influencing factors of entrepreneurial intention and creativity
of college students from different background situations.

This study also has important implications on how higher
education can foster students to adapt to the employment
environment under the background of Industry 4.0/5.0. Firstly,
Industry 4.0/5.0 has brought us into a digitized, intelligent and
networking age and employment has become more diverse and
flexible, the path and form of individual career development is more
diversified. Younger generations increasingly favor the boundaryless
career development mode over the traditional boundary career
development mode (49). Both Chinese or African countries are
developing countries, and they need to continuously develop more
cutting-edge technology or change industry forms in the era of
Industry 4.0/5.0, which requires more creative and entrepreneurial
organizations or employees. Higher education should pay more
attention at developing college students’ boundaryless mindset
to help them adapt to future employment environment, further
increasing their creativity and entrepreneurial intention and even
better work performance. For example, colleges should provide
more courses and opportunities for cross-disciplinary studies, in
addition to the required courses, for students to learn knowledge
and skills from different professional fields, interact with students
from different majors, and improve their comprehensive capabilities.
Secondly, during the process of encouraging and guiding college
students’ innovation and entrepreneurship, it is necessary to
focus on students’ academic performances and the shaping of
their personalities. We need to pay close attention both to the
cultivation of open personality traits, as well as their responsible and
conscientious personality traits, which further promotes students’
creativity and entrepreneurial intention. Modern higher education
has paid more attention on its influences over students’ personality,
and many scholars believed that is very important to talent
cultivation (50). This research validated that shaping personality
traits can improve students’ capability and even their future
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performances and achievement. Thirdly, from the moderating
effects of GPA, we have discovered that GPA levels from different
countries can reflect different capability levels. China has a relatively
higher level of education quality that GPA can reflect students’
comprehensive capabilities more accurately, but not in Africa.
Therefore, international society should send more experts and
teachers to Africa to launch aid projects, provide more training
to teachers in African higher education and share educational
experiences to implement better curriculum design and educational
management. These efforts may improve the quality and effectiveness
of the evaluation of college students’ academic performance, thus
to better reflect African college students’ comprehensive learning
capability and quality via GPA.

Despite these important implications from this comparative
study, there are some limitations that should be addressed in future
research. First, this was a cross-sectional study in which the data
was collected from a common source. Although the data deviation
test showed that the results were in an acceptable range, it might
not completely reflect the dynamic causal relationship between
variables. Future research can use time series data to collect data of
different variables in stages, providing more powerful data support
for the causal relationship between variables. Secondly, this study
had constraints on sample size and representativeness. The Chinese
samples came from a single college in Shanghai, while the African
samples are mainly from universities in the Democratic Republic of
the Congo. Expanding the number and regional sources of samples
would greatly improve the representativeness of this research topic.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

References

1. Wang K, Yuan L. The empirical analysis of the relationship between venture capital
and technology innovation. Indust Eng Manage. (2006) 2006:72-6. doi: 10.19495/j.cnki.
1007-5429.2006.01.016

2.Li Y, Zhang Y. Study on the assessment and application of the urban technology
innovation output capability. Proceeding of the management innovation and industrial
engineering for the rise of central china(volume c)-the proceedings of the 15th international
conference on industrial engineering and engineering management. (2008). p. 106-9.

3. Amabile TM. Creativity in context. Boulder, CO: Westview Press (1996).

4. Wang ]. Innovation and entrepreneurship and university paradigm revolution.
Higher Educ Res. (2020) 41:9-16. doi: 10.1111/sjop.12751

5. Tang Y, Zhang Y. Research on the influence of university students’ creative personality
on entrepreneurial intention-based on the mediating effect of entrepreneurial self-
efficacy. Higher Educ Exp. (2018) 4:89-98.

6. Zhou J, George JM. Awakening employee creativity: the role of leader emotional
intelligence. Lead Quart. (2003) 14:545-68.

7. Shin SJ, Zhou J. Transformational leadership, conservation, and creativity: evidence
from korea. Acad Manage J. (2003) 46:703-14.

8. Rafi MA, Mamun MA, Hsan K, Hossain M, Gozal D. Psychological implications of
unemployment among bangladesh civil serviec job seekers: a pilot study. Front Psychiatry.
(2019) 10:578. doi: 10.3389/fpsyt.2019.00578

9. Staw B, Bell N, Clausen J. The dispositional approach to job attitudes: a lifetime
longitudinal test. Admin Sci Quart. (1986) 31:56-77.

10. Zhao H, Seibert SE. The big five personality dimensions and entrepreneurial status: a
meta-analytical review. ] Appl Psychol. (2006) 91:259-71. doi: 10.1037/0021-9010.91.2.259

11. Feist GJ. A meta-analysis of personality in scientific and artistic creativity. Personal
Soc Psychol Rev. (1998) 4:290-309.

Frontiers in Psychiatry

10.3389/fpsyt.2023.1098148

Ethics statement

The studies involving human participants were reviewed and
approved by Ethics Committee of Shanghai Jiao Tong University.
The patients/participants provided their written informed consent to
participate in this study.

Author contributions

MX conceived the structure of the manuscript, wrote the
manuscript, collected the data, analyzed the data, and approved the
submitted version.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by the
publisher.

12. Kelly WE. Correlates of the ausburg multidimensional personality
instrument (AMPI) among university students: the big five, vocational interests,
approach to the academic environment, and creativity. ] Instruc Psychol. (2014)
41:10-5.

13. McCrae RR. Why I advocate the five-factor model: joint factor analyses of the neo-
pi with other instruments. In: Buss DM, Cantor N editors. Personality psychology: recent
trends and emerging directions. New York, NY: Springer-Verlag (1989).

14. Brice J. The role of personality dimensions on the formation of entrepreneurial
intentions. Arkansas: University of Central Arkansas (2004). 2004 p.

15. McCrae RR. Social consequences of experiential openness. Psychol Bull. (1996)
120:323-37. doi: 10.1037/0033-2909.120.3.323

16. Fan W, Wang C. Confirmatory factor analysis of entrepreneurial intention
dimension structure. Hum Ergon. (2006) 12:14-6. doi: 10.3389/fpsyg.2022.85
9210

17. Judge T, Higgins C, Thoresen C. The big five personality traits, general mental
ability, and career success across the life span. Personnel Psychol. (1999) 52:621-53.

18. Barrick M, Mount M. The big five personality dimensions and job performance: a
meta-analysis. Personnel Psychol. (1991) 44:1-26.

19. McClelland D. The achieving society. Princeton, NJ: Van Nostrand (1961).

20. Yeh C, Hung S, Chang C. The influence of natural environments on creativity. Front
Psychiatry. (2022) 13:895213. doi: 10.3389/fpsyt.2022.895213

21.Sun Y, Jin N. Do big five personality factors affect individual creativity? The
moderating role of extrinsic motivation. Social Behav Personal. (2009) 37:941-56.

22. George JM, Zhou J. When openness to experience and conscientiousness are related
to creative behav: an interactional approach. J. Appl. Psychol. (2001) 86:513-24. doi:
10.1037/0021-9010.86.3.513

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1098148
https://doi.org/10.19495/j.cnki.1007-5429.2006.01.016
https://doi.org/10.19495/j.cnki.1007-5429.2006.01.016
https://doi.org/10.1111/sjop.12751
https://doi.org/10.3389/fpsyt.2019.00578
https://doi.org/10.1037/0021-9010.91.2.259
https://doi.org/10.1037/0033-2909.120.3.323
https://doi.org/10.3389/fpsyg.2022.859210
https://doi.org/10.3389/fpsyg.2022.859210
https://doi.org/10.3389/fpsyt.2022.895213
https://doi.org/10.1037/0021-9010.86.3.513
https://doi.org/10.1037/0021-9010.86.3.513
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

Xu

23. King LA, Walker MK, Broyles S]. Creativity and the five-factor model. ] Resear
Personal. (1996) 30:189-203.

24. Arnold B, Bakker ED, Lieke L, Ten B. Work engagement, performance, and active
learning: the role of conscientiousness. ] Vocat Behav. (2012) 80:555-64.

25. Brandstatter H. Personality aspects of entrepreneurship: a look at five meta-analyses.
Personal Indiv Differ. (2011) 51:222-30.

26. Knight FH. Risk, uncertainty and profit. New York: Houghton Mifflin (1921).

27. Mount MK, Barrick MR. The big five personality dimensions: implications for
theory and practice in human resource management. Res Personnel Hum Res Manage.
(1995) 13:153-200.

28. Luo N, Xin X, Li H, Yu X. Regulatory focus, boundaryless mindset, and creativity
among chinese college students: a trait activation perspective. Front Psychol. (2021)
12:670394. doi: 10.3389/fpsyg.2021.670394

29. Defilippi RJ, Arthur MB. The boundaryless career: a new perspective for
organizational inquiry. ] Organ Behav. (1994) 15:307-24. doi: 10.3389/fpsyg.2021.759920

30. Arthur MB, Rousseau DM. The boundaryless career: a new employment principle for
a new organizational era. Oxford: Oxford University Press (1996).

31. Sullivan SE, Arthur MB. The evolution of the boundaryless career concept:
examining physical and psychological mobility. ] Vocat Behav. (2006) 69:19-29.

32. Briscoe JP, Hall DT, Demuth RL. Protean and boundaryless careers: an empirical
exploration. ] Vocat Behav. (2006) 69:30-47. doi: 10.3389/fpsyg.2017.01556

33. Gerli G, Bonesso S, Pizzi C. Boundaryless career and career success: the impact
of emothional and social competencies. Front Psychol. (2015) 6:1304. doi: 10.3389/fpsyg.
2015.01304

34. Gelard P. Impact of some contextual factors on entrepreneurial intention of
university students. African ] Bus Manage. (2011) 5:10707-17.

35. Perry-Smith JE. Social yet creative: the role of social relationships in facilitating
individual creativity. Acad Manage J. (2006) 49:85-101.

36. Zhang Q. Knowledge application and innovation ability training - university
curriculum reform based on the concept of innovative education. Higher Educ Res. (2016)
37:62-7. doi: 10.1371/journal.pone.0194194

37. Wang Z, Wen L, Long L. Boundaryless career resear. : 20 years of review and
outlook. Psychol Sci. (2015) 38:243-8.

Frontiers in Psychiatry

11

10.3389/fpsyt.2023.1098148

38. Kilduff M, Day DV. Do chameleons get ahead? The effects of self-monitoring on
managerial careers. Acad Manage J. (1994) 37:1047-60.

39. Hou ZJ, Leung SA, Li X. Career adapt-abilities scale—China form: construction and
initial validation. J Vocat Behav. (2012) 80:686-91.

40. Goldberg LR. An alternative description of personality: the big five factor structure.
] Personal Soc Psychol. (1990) 59:1216-29. doi: 10.1037//0022-3514.59.6.1216

41. Saucier G. Mini-markers: a brief version of goldberg’s unipolar big-five markers. J
Personal Assess. (1995) 63:506-16. doi: 10.1207/s15327752jpa6303_8

42. Westhead P, Solesvik MZ. Entrepreneurship education and entrepreneurial
intention: do female students benefit? Int Small Bus J. (2016) 34:979-1003. doi: 10.1186/
s12913-016-1423-5

43. Baer M, Oldham GR. The curvilinear relation between experienced creative time
pressure and creativity: moderating effects of openness to experience and support for
creativity. J Appl Psychol. (2006) 91:963. doi: 10.1037/0021-9010.91.4.963

44. Hair JE, Anderson RE, Tatham RL. Multivariate data analysis. London: Prentice Hall
(1998).

45. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behav Resear Methods. (2008)
40:879-91.

46. Tiago T, Faria S, Couto ], Tiago F. Fostering innovation by promoting
entrepreneurship: from education to intention. Proc Soc Behav Sci. (2015)
175:154-61.

47. Zhang X, Bartol KM. Linking empowering leadership and employee creativity:
the influence of psychological empowerment, intrinsic motivation, and creative process
engagement. Acad Manage J. (2010) 53:107-28.

48. Tang J, Kacmar KMM, Busenitz L. Entrepreneurial alertness in the pursuit of new
opportunities. ] Bus Vent. (2012) 27:77-94.

49. Zhao S, Liu Y, Zhou L. How does a boundaryless mindset enhance expatriate
job performance? The mediating role of proactive resource acquisition tactics and the
moderating role of behavioural cultural intelligence. Int ] Hum Res Manage. (2020)
31:1333-57.

50. Doodman P, Edalati A, Imanifar HR. The relationship between, five factor of
personality (NEO), and life satisfaction among iranian student (case study: payame noor
university, lamerd, iran). J Life Sci. (2012) 9:3.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1098148
https://doi.org/10.3389/fpsyg.2021.670394
https://doi.org/10.3389/fpsyg.2021.759920
https://doi.org/10.3389/fpsyg.2017.01556
https://doi.org/10.3389/fpsyg.2015.01304
https://doi.org/10.3389/fpsyg.2015.01304
https://doi.org/10.1371/journal.pone.0194194
https://doi.org/10.1037//0022-3514.59.6.1216
https://doi.org/10.1207/s15327752jpa6303_8
https://doi.org/10.1186/s12913-016-1423-5
https://doi.org/10.1186/s12913-016-1423-5
https://doi.org/10.1037/0021-9010.91.4.963
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

	The effects of personality traits on entrepreneurial intention and creativity among Chinese and African college students in era of industry 4.0/5.0
	Introduction
	Literature review and hypothesis development
	Conscientiousness, openness personality, entrepreneurial intention, and creativity
	Boundaryless mindset, entrepreneurial intention, and creativity
	The mediating effect of boundaryless mindset
	The moderating effect of GPA

	Materials and methods
	Sample and data collection
	Measures

	Results
	Common method variance test
	Confirmatory factor analysis
	Hypothesis testing

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


