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The impact of personal characteristics on entrepreneurial intention is a classic topic
in the field of entrepreneurship research. Previous research mostly used simple linear
models, leading to a gap in the study on the interrelationship among personal
characteristics and their systematic influence on entrepreneurial intention. This study
investigates the interrelationship among the four specific entrepreneurial characteristics
(i.e., need for achievement, locus of control, risk-taking propensity, and creativity) and
their systematic influence on the entrepreneurial intention of engineering students. The
research data is from 210 engineering students via a survey. Logistic regression and
path analysis were used for data analysis. The findings suggest that creativity and risk-
taking directly influence entrepreneurial intention while the need for achievement and
the locus of control influence it indirectly. Implications for entrepreneurship education
are finally discussed.

Keywords: personal characteristics, entrepreneurial intention, entrepreneurship education, need for
achievement, risk-taking propensity, locus of control, creativity

INTRODUCTION

The impact of personal characteristics on entrepreneurial intention is a classic topic in the field
of entrepreneurship research. Tremendous studies applied simple correlation, t-test, ANOVA,
or linear regression to investigate the subject. However, the results are so inconsistent that the
research nearly comes to an end. Coming into the 1980s and 1990s, scholars started to suspect
the relationship between the two variables (Gartner, 1988, 1990; Behave, 1994). There are even
references saying that no further research on personal characteristics is needed (Gartner, 1988,
1990). This background triggers the following research questions:

Do the findings on the influence of personal characteristics on entrepreneurial intention that
insisted for several decades have no more meaning?
Do the inconsistent results of the effect of characteristics on intention thoroughly cast down the
relationship between the two variables?
Do the behavioral models explain entrepreneurial intention perfectly?
Shall we continue to research the impact of personal characteristics in the period of
entrepreneurial education?
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There have been many studies on student entrepreneurial
intention (Tkachev and Kolvereid, 1999; Lüthje and Franke,
2003; Wilson et al., 2007; Sun et al., 2017). However, İrengün
and Arıkboğa (2015) suggest that education and training should
center itself much more in changing personal attitudes than
in knowledge. Personality is one of the factors that influence
people’s attitudes. Frank et al. (2007) conducted a comprehensive
study of different groups of people (e.g., secondary student
students, university students, potential business founders, and
successful business founders) and found different results for
these groups using regression analysis. For example, for
secondary school students, NACH and CA are significant
entrepreneurial characteristics, while for university students,
CA is not significant. For potential business founders and
successful business founders, only RT significantly influences the
entrepreneurial intention.

Therefore, it is timely research to re-consider the
impact of personality on entrepreneurial intention for the
following reasons.

Firstly, entrepreneurial individuals are the central part of
entrepreneurship. Without the person, the action will never
take place. However, not all people will become entrepreneurs
even when circumstances are comparable. There must be some
types of individual predisposition toward entrepreneurship,
such as personal characteristics (Stewart, 1996). Therefore,
personal characteristics are relevant for explaining the
disposition of entrepreneurs to act entrepreneurially and
why entrepreneurial behaviors differ under similar situations.
Recent years see a revival of personality research in many areas
such as performance, leadership, industrial, and organizational
psychology (Rauch and Frese, 2000; Judge et al., 2002).
Entrepreneurship is surely an active participant in this revival
stream (Rauch and Frese, 2007a,b). Meta-analytic evidence
(Collins et al., 2004; Stewart and Roth, 2004; Rauch and Frese,
2007b) suggests that personality does influence entrepreneurial
intention and there has been a call to action for psychology for
entrepreneurship research and practice (Hisrich et al., 2007),
especially in entrepreneurial education (Hansemark, 1998;
Frank et al., 2005; Hisrich et al., 2007) that aims at fostering
entrepreneurial spirits and intentions.

Secondly, though the number of studies is huge, scholars
have found incongruous results on the impact of personal
characteristics on entrepreneurial intention during past decades.
For example, some researchers reported a significant influence of
the need for achievement (Howell and Higgins, 1990; Langan-
Fox and Roth, 1995), while some did not (Bonnett and Furnham,
1991; Cromie et al., 1992; Ho and Koh, 1992; Koh, 1996).
Incongruous results were also found for other characteristics
such as locus of control, risk-taking propensity, and creativity.
It is perhaps a methodological issue. Majority of the studies
focused on the simple correlation of the characteristics and
intention or comparison of different groups (e.g., entrepreneurs
and non-entrepreneurs) (Robinson et al., 1991a,b; Cromie and
O’Donoghue, 1992; Cromie et al., 1992; Ho and Koh, 1992;
Carland et al., 1995; Green et al., 1996; Koh, 1996; Gurol and
Atsan, 2006). Very few studies emphasized the interrelationships
among the characteristics (Stewart, 1996). These types of

research did not consider causal relationships and the issue of
collinearity. Therefore some researchers claimed that the effect
of personal characteristics on entrepreneurship had not been
fully investigated (Johnson, 2003; Tett et al., 2003). Could there
be significant interrelationship among the characteristics beyond
their direct effect on intention? If the personal characteristics
are measuring different perspectives of an individual, they are
theoretically related to one another. This leads to another
question: Is it possible that the relationships of the characteristics
suppress their significant effect on intention? The influence
of some characteristics on entrepreneurial intention is likely
through the effect of others. This may help to illuminate the
systematic influence of the characteristics and contribute to
a better understanding of the impact. We clarify that the
present study is not opposed to the behavioral approaches
to entrepreneurship. Since neither personality nor behavioral
approach fully explains the phenomenon, a comprehensive
entrepreneurship model must consider a set of factors including
background factors, personalities (broad and specific), attitudes,
situational and contextual factors, and other factors that may
affect the entrepreneurial intention, process, and performance.
This study stresses the significance of personality, which is an
inherent part of entrepreneurship study (Cromie et al., 1992;
Stewart, 1996; Rauch and Frese, 2007a).

This study aims to investigate the empirical relationship
between personal characteristics and entrepreneurial intention
of engineering students. It focuses on two types of variables:
entrepreneurial characteristics and intention. This study will
contribute to (1) short-listing the most frequently cited
personal characteristics that are pertinent to entrepreneurial
intention, (2) exploring the interrelationship among these
personal characteristics, (3) identifying the systematic impact
of these personal characteristics on entrepreneurial intention,
and (4) offering advice for designing entrepreneurship education
programs in line with personal characteristics.

LITERATURE REVIEW AND
HYPOTHESES

Entrepreneurial Intention (EINT) and the
Theory of Planned Behavior
Psychologists have claimed that an assessment of current
intentions is the most obvious way of predicting the behavior
itself (Ajzen, 1991). In various situations, intentions are the most
effective predictor of behaviors such as job search activities and
career choice (Kolvereid, 1996). The underlying assumption is
that behaviors can be planned and under volitional control.
That means a person can decide to do or not to do at all.
This is called the Theory of Planned Behavior (Ajzen and
Fishbein, 1980) that has been applied in many intention studies.
The behaviors not planned or not under volitional control
will not necessarily be directly determined by intentions and
may thus result in a weak relation between intentions and
behavior. Entrepreneurship is obviously planned. Entrepreneurs
can decide to be involved in business creation or not. So it can
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be best predicted by the intention of the persons (Bird, 1988;
Krueger and Carsrud, 1993). Many studies on entrepreneurship
investigate entrepreneurial intention (Krueger et al., 2000; Carr
and Sequeira, 2007), especially those on students (Davidsson,
1995; Autio et al., 1997; Fayolle et al., 2006a,b; Sun et al., 2017). In
this study, entrepreneurial intention is defined as one’s judgments
and attitude toward the likelihood of developing one’s venture
and business (Grant, 1996). Before starting a new business,
intentions to turn an idea into an actual business venture have
been planned. The works by Bird (1988) and Krueger and Brazeal
(1994) have shown that entrepreneurial behavior is the result of
entrepreneurial intention. Studying intention gives us valuable
insights into new venture initiation. For most students who are
still on campus, the chance to start a new business is relatively
low. It is difficult to collect data about entrepreneurial actions.
So, the entrepreneurial intention is the most proper dependent
variable if students are the subject of study.

Personal Characteristics and the Trait
Theory of Entrepreneurship
According to the trait theory of entrepreneurship, people
who have entrepreneurial characteristics tend to have higher
intentions to be involved in entrepreneurial activities (Caird,
1991; Cromie and O’Donoghue, 1992; Gurol and Atsan, 2006).
The relationship will be elaborated in the following hypotheses.

Relationship Between Personal Characteristics and
Entrepreneurial Intention (EINT)
Personal characteristics are significant factors in an
entrepreneurship model (Mueller and Thomas, 2000). They
are found associated with entrepreneurial motivation and
intentions (Grant, 1996). Characteristics that predispose
an individual to entrepreneurial intentions are called
entrepreneurial characteristics. From an extensive review of
nearly 80 publications on psychological entrepreneurship,
we identified four most frequently cited entrepreneurial
characteristics, namely, need for achievement (NACH, which
has been cited 42 times), risk-taking propensity (RT, 36 times),
locus of control (LOC, 33 times), and creativity (CA, 30 times).
Others were cited only a few times. The four characteristics are
also considered as the specific personalities which are proximal
to entrepreneurship (Johnson, 2003; Rauch and Frese, 2007a).
We extracted 21 most recent empirical studies covering one or
all of the four characteristics and summarized them in Table 1.

Different results exist regarding the impacts of the four
characteristics on entrepreneurial intention (EINT). Among
the 21 studies, only three studies (Caird, 1991; Cromie and
O’Donoghue, 1992; Gurol and Atsan, 2006) covered all four
entrepreneurial characteristics and found the same results that
all the four personal characteristics were significantly different
between entrepreneurs (or entrepreneurially inclined persons)
and non-entrepreneurs (or those who are non-entrepreneurially
inclined) based on their t-test results. However, using the
same data analysis method, Ho and Koh (1992) argued that
NACH did not have a significant impact on entrepreneurial
inclination. Considering only three of the characteristics (NACH,
RT, and CA), Howell and Higgins (1990); Stewart (1996),

and Stewart et al. (1999) used regression analysis or logit
analysis/logistic regression analysis and found that all the three
characteristics were significantly related to entrepreneurial
intention. However, using logit analysis or ANOVA, Cromie
et al. (1992) and Koh (1996) posited that among the four
characteristics, only two of them, RT and CA, exerted significant
influence on entrepreneurial intention. While Bonnett and
Furnham (1991) considered the effect of NACH and LOC and
reported that LOC was significantly related to entrepreneurial
intention, Langan-Fox and Roth (1995) found the opposite
results (i.e., LOC was not significant). On the other hand,
Hansemark (1998) using t-test and Entrialgo et al. (2000) using
regression contended that both NACH and LOC were significant.

Although all the above studies considered NACH, RT,
LOC, and CA as the independent variables and EINT as
the dependent, they had different results. Concerning these
inconsistent results as well as the relatively simple analysis
methods used, we see a need to study the four characteristics
with more sophisticated statistical tools such as SEM path
analysis, which can study the postulated causal relationship
considering all variables involved (Kline, 1998). Therefore, this
study will first adopt the same structure to investigate the
direct relationship between the entrepreneurial characteristics
and intention using SEM analysis and then go deeper to study
the inter-relationships among the characteristics. In this sense,
the first four hypotheses are related to the direct relationship of
NACH, RT, LOC, and CA to EINT.

NACH is the impetus that drives a person to struggle
for success and perfection (Sagie and Elizur, 1999). RT is
the propensity for risk-taking as the perceived probability
of receiving the rewards associated with success before the
potential entrepreneur actually subjects himself/herself to the
consequences associated with failure (Brockhaus, 1980). LOC
refers to an individual’s perceptions about the main underlying
causes of events in his/her life. Rotter (1966) reported that LOC
could be seen as either internal or external. Internals have higher
achievement motivation than externals because internals believe
their behavior is guided by their personal decisions and efforts,
whereas externals feel guided by fate, luck, or other external
circumstances. CA relates to perceiving and acting in new and
unique ways (Robinson et al., 1991b).

The four characteristics have been recognized as the core
elements that influence an entrepreneur’s decision making and
behaviors, and can be used to differentiate entrepreneurs from the
general people. For example, it has been found that entrepreneurs
who have high NACH are more desirable to be successful
and are subsequently more probably to behave creatively and
entrepreneurially (Langan-Fox and Roth, 1995; Koh, 1996). They
have also significantly higher than non-founders on RT because
they have risk preferences (Shaver and Scott, 1991; Stewart and
Roth, 2001; Raab et al., 2005) and have an internal locus of
control attributed to their high self-esteem or confidence to
control their lives (Entrialgo et al., 2000; Utsch and Rauch, 2000).
Further, entrepreneurs are significantly more creative than non-
entrepreneurs as they keep searching for new opportunities and
taking a creative attitude toward their businesses (Utsch and
Rauch, 2000). Based on the above discussions, we developed a
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TABLE 1 | Empirical studies on entrepreneurship testing the personal characteristics.

NACH RT LOC CA Sample Analysis method

1 Howell and Higgins (1990) v+ v+ v+ 25 pairs of champions and no-champions of
technological creativity

t-test, MANOVA, Pearson
correlation, Regression analysis

2 Bonnett and Furnham (1991) v v+ 190 secondary school and college students ANOVA

3 Caird (1991) v+ v+ v+ v+ 262 business owners-managers and other
occupation groups: teachers, nurses, civil
servants, clerical trainees and lectures and
trainers.

t-test

4 Robinson et al. (1991a) v+ v+ v+ Totally 189 subjects: 49 businessmen, 22
students started own businesses, 50
white-collar non-managers, 68 psychology
students

MANOVA, ANOVA

5 Robinson et al. (1991b) v+ v+ v+ 54 entrepreneurs and 57 non-entrepreneurs
(white-collar non-managers

MANOVA

6 Cromie et al. (1992) v v+ v v+ 194 managers ANOVA

7 Cromie and O’Donoghue (1992) v+ v+ v+ v+ 194 managers, 73 entrepreneurs and 661
undergraduates

t-test

8 Ho and Koh (1992) v v+ v+ v+ 158 B Acc. Graduates t-test

9 Carland et al. (1995) v+ Entrepreneurs (n = 114), small business owners
(n = 347), managers (n = 387)

t-test, ANOVA

10 Langan-Fox and Roth (1995) v+ v Female entrepreneurs Cluster analysis

11 Palich and Bagby (1995) v 35 entrepreneurs, 57 non-entrepreneurs ANOVA

12 Green et al. (1996) v+ v+ 99 junior and middle managers of state
enterprises and 108 first-generation small
business founders

t-test, correlation

13 Koh (1996) v v+ v v+ 54 MBA students t-test and Logit analysis

14 Stewart (1996) v+ v+ v+ 767 owner-managers of small business and
corporate managers.

Multinomial logit regression

15 Chen et al. (1998) v+ v v+ 100 business founders and 58 non-founders ANOVA, Logistic regression

16 Hansemark (1998) v+ v+ experimental groups (n = 19) and two control
groups (n = 50)

t-test

17 Stewart et al. (1999) v+ v+ v+ Entrepreneurs (n = 101), small business owners
(n = 324), managers (n = 342)

t-test, Logit regression

18 Entrialgo et al. (2000) v+ v+ 233 SME managers Regression analysis, Spearman
correlation

19 Stewart and Roth (2001) v+ Entrepreneurs and managers Meta-analysis

20 Gurol and Atsan (2006) v+ v+ v+ v+ 400 university students t-test

21 Frank et al. (2007) v+ v v v+ 875 secondary school students Regression analysis

v+ v+ v+ v 837 university students

v v+ v v 1,169 potential business founders

v v+ v v 754 successful business founders

Count (v +) 14 15 11 13

v, tested but not significant; v+, tested and significant.

foundation for proposing the following hypotheses concerning
the personal characteristics and entrepreneurial intention:

H1: Need for achievement positively relates to
entrepreneurial intention.

H2: Risk-taking propensity positively relates to
entrepreneurial intention.

H3: Locus of control positively relates to
entrepreneurial intention.

H4: Creativity positively relates to entrepreneurial intention.

Relationships Among the Four Personal
Characteristics
Beyond the direct relationships between entrepreneurial
characteristics and intention, this study goes deeper to explore
the hidden inter-relationship among them. Most of the studies
on entrepreneurial characteristics merely concentrated on the
simple relationship between the characteristics and intention,
and seldom touched upon the inter-relationship among the
characteristics. Although Stewart (1996) studied the interaction
between RT and NACH and between RT and CA, the author
did not indicate the direction of the relationships. As a result,
the previous studies seem to leave a gap for exploring how
the personal characteristics influence one another in the
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formation process of EINT. This is important because it can
bring in-depth insights into how the personal characteristics
contribute to EINT and hence helps to explain their weak
relationship obtained in previous studies. These will derive
implications for entrepreneurship education aimed at nurturing
the entrepreneurial spirits and intentions of students. If
entrepreneurial characteristics can be learned or changed
through education (Timmons et al., 1985; Hood and Young,
1993; Hansemark, 1998), understanding the relations among the
characteristics will help educators to design teaching activities
that nurture entrepreneurial characteristics more effectively.
Therefore, this study accounts for the inter-relationship among
the entrepreneurial characteristics.

According to McClelland (1987), high need achievers
demonstrate a higher performance in challenging tasks (RT), look
for tasks involving personal responsibility and display high self-
esteem and confidence (LOC), and are creative in the sense of
looking for new and better ways to improve their performance
(CA). Therefore, the four characteristics measure different
perspectives of an entrepreneur and influence one another.

NACH is highly related to a strong task, goal orientation, and
an obsession with a task to be done (McClelland, 1985). People
with high NACH are desirable to assume personal responsibility
for performing a task, incline to set difficult goals, and are
more eager to receive feedback (Cherrington, 1991). Since higher
confidence will result in desirable outcomes, a high level of
NACH is assumed. Thus, those who have internal LOC are likely
to have a high level of NACH (Spector, 1982; McClelland, 1985).
This relation is explained by the theories of intrinsic motivation
(Deci and Ryan, 1985; Amabile and Hennessey, 1992) that
internal locus of causality will contribute to intrinsic motivation.
NACH, with its properties of need for competence and self-
determination, is considered as a conceptualization of intrinsic
motivation (Deci and Ryan, 1985). In accordance with the
theoretical consistency between LOC and NACH, some studies
have indicated that internal LOC positively influences NACH
(Yukl and Latham, 1978; Abdel-Halim, 1980).

Although conversely, achievement motivation may enhance
internal control belief based on the high achievement motivation,
entrepreneurs will insist on taking personal responsibility for
their performance. Scholars generally appear convinced that
LOC results in achievement motivation (Colin, 1998; Reeve,
2001). Believing in one’s active influence, internals have higher
motivation to reach success. In contrast, externally controlled
people may be more passive. If one believes that he/she is not able
to control business outcomes, he/she has no reason to actively
change one’s environment (Rauch and Frese, 2007a). Therefore,
we propose the following hypothesis:

H5: Locus of control positively relates to the need
for achievement.

Control beliefs are energized by a need for control over
meaningful life and business situations. People with internal
LOC believe in their abilities to control their actions. Thus
they are more tolerant of the risks when starting a business
(Hillson and Murray-Webster, 2007). Internal LOC presupposes

personal responsibility that drives individuals to pursue a high
achievement in challenging environments. Entrepreneurs are
thought to perform best in situations where they have personal
responsibility for venture outcomes (Petrakis, 2007). Moreover,
entrepreneurs are also confident in their abilities and exhibit
resilience in the face of setbacks and can start over again
when disappointments happen. They will pursue value creativity
and do things not generally done in the ordinary course, and
typically considered as innovators as well (Schumpeter, 2000;
Drucker, 2007). Thus, internal LOC beliefs drive individuals to
take risks and perform in creative ways. The evidence supports
this belief that individuals with greater internal beliefs are more
creative, risk-taking, and more entrepreneurial (Miller et al.,
1982; Caird, 1991; Cromie and O’Donoghue, 1992; Chen et al.,
1998). Therefore, we proposed that:

H6: Locus of control positively relates to
risk-taking propensity.

H7: Locus of control positively relates to creativity.

People with a high level of needs tend to prefer challenging
tasks (McClelland, 1985). In Atkinson’s (1957) formulation of
risk-taking, NACH and fear of failure (i.e., anxiety about failing)
have been considered as the operative and competing motives.
The role of achievement motive in risk-taking was further
explored by McClelland (1985) in relation to entrepreneurship.
The individual’s needs and motives have been found to influence
moderately risky and challenging tasks. McClelland believes that
persons with high NACH have moderate RT. According to
Atkinson (1957), a subjective probability of success of 50 percent
is moderate risk and would generate the most achievement
motivation. Stewart (1996) tested the relationship between RT
and NACH and found a significant relationship between these
two variables. However, the author did not specify the direction
of the relationship. Hillson and Murray-Webster (2007) have
posited that NACH enhances RT. They claimed that the level
of achievement motivation affects an individual’s attitude toward
the outcomes of risky situations, and therefore, the individual’s
attitude toward risk. They also argued that high achievers are
individuals who have a stronger motive to achieve relative to
the motive to avoid failure, while low achievers have a stronger
motive to avoid failure relative to their motive to achieve.

CA is another factor that is significantly influenced by NACH
(Howell and Higgins, 1990). McClelland (1985) reviewed two
decades of research and found that achievement-motivated
individuals tend to move risk-taking like moving to another
place to start a business and be more creative. “This is why
entrepreneurial groups high in NACH are so fixated on finding
a short cut to the goal that they may not be too particular about
the means they use to reach it” (McClelland, 1985, p. 250). Utsch
and Rauch’s (2000) study also stressed the positive relationship
between the two variables. Thus, those with higher achievement
motivation tend to be more creative. So the following two
hypotheses are proposed.

H8: Need for achievement positively relates to
risk-taking propensity.
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H9: Need for achievement positively relates to creativity.

Finally, entrepreneurs explicitly see new and unusual solutions
to problems, and they are expected to exhibit a greater degree of
risk-taking (Cromie et al., 1992; Gurol and Atsan, 2006; Hillson
and Murray-Webster, 2007). A significant relation between RT
and CA was identified by Stewart (1996). Goldsmith (1994) and
Howell and Higgins (1990) indicated that individuals who are
willing to take risks tend to be more creative. Based on the
discussion above, we postulate that:

H10: Risk-taking positively relates to creativity.

The Conceptual Model
The preceding discussion leads to the research model presented
in Figure 1. In this model, we employ the concepts of both
entrepreneurial characteristics and intention. As specified in the
entrepreneurial literature, the four characteristics have a direct
impact on entrepreneurial intention, respectively. Particularly,
LOC predisposes individuals to risk-taking, achievement
motivation, and creativity. NACH exerts a positive effect on both
RT and CA. Lastly, RT is positively related to CA. This model
has two basic features. Firstly, it comprises the characteristics
of a typical trait model of entrepreneurship, demonstrating the
specific impact of the personal characteristics on entrepreneurial
intention. Secondly, it expands the inter-relations among
the characteristics, providing a complete picture of how the
entrepreneurial characteristics influence intention. That is, the
model offers an in-depth and systematic approach to explain the
influence of the characteristics on intention.

MATERIALS AND METHODS

Survey Design
This study applied a cross-sectional survey design. This approach
has been widely used in entrepreneurship studies (Krueger
et al., 2000; Autio et al., 2001; Lüthje and Franke, 2003;
Kristiansen and Indarti, 2004).

Questionnaires were sent to 300 students in engineering
management courses (majored in manufacturing engineering
and engineering management, and engineering management)
in a university in Hong Kong. All questions were randomly
printed without a logical sequence in versions that we distributed
to the respondents. Also, there was no title for each section

LOC

RT

CA

EINT

H3

H1

H4

H10

H9

H8
H6

H5

H7

H2

NAC H

FIGURE 1 | The conceptual model and hypotheses. LOC, locus of control;
NACH, Need for achievement; RT, Risk-taking; CA, Creativity; EINT,
Entrepreneurial intention.

such that the students did not know the managerial content.
Hence, the priming effects, item-context-induced mood states,
and other biases related to the question context could be reduced
(Podsakoff et al., 2003). Items measuring each of the constructs
have been widely studied in entrepreneurship research (Rotter,
1966; Jackson, 1994) and have been considered valid and reliable
with proven psychometric properties, which suggest that they
are likely resistant to common method variance (Spector, 1987).
Further, the items for each construct were different and no
common items existed among the constructs. Hence it might help
reduce confusion and ambiguity. Before the survey, a pilot study
was also conducted among 10 engineering students to ensure
clarity of all questions.

At the beginning of the survey, the respondents were told that
the answers provided for selection did not mean the higher the
better or the lower the better, and there was no right or wrong
answers. All questions were anonymous. The survey was not a
part of an exam or a form of evaluation and had nothing to
do with the students’ performance. The students were told to
answer the questions according to their true feelings about the
questions, and the reliability of the completed questionnaires
would be finally checked and that the improper ones would
be screened out. These procedures help the respondents try to
avoid providing similar answers to all questions, or providing
answers on the basis to get social approval and acceptance, hence
to reduce errors due to consistency motif and social desirability
(Podsakoff et al., 2003).

Leniency bias (refers to the tendency for raters to rate
their friends higher or better) was not relevant to our
survey since the questions were not good or bad type,
and they were about measuring the personalities of the
students themselves. Implicit theory and illusion correlation
(which refers to the rater’s assumption of co-occurrence and
correlation of variables) was not concerned much in the study.
The respondents were engineering students, not professional
researchers in management. Further, they did not receive training
in management correlation and management research. Moreover,
the measure of personal characteristics (independent variables)
and that of entrepreneurial intention (dependent variable) were
different. The former was measure by 1–5 scale and the
latter was categorical scale (Y/N). It seems difficult for those
students to make consistency or implicit answers. Thus, the
influence of implicit or explicit correlation was not problematic
in this research.

Finally, this research does not aim at personality evaluation
and is unlikely to seduce common method bias. Further, a set of
procedural remedies have been applied to minimize the method
biases. Therefore, the problem of common method bias may
not seem to be a concern in this research. This was further
confirmed by a Harmon one-factor test (Podsakoff and Organ,
1986), a widely used method to test the common method bias
(Andersson and Bateman, 1997; Aulakh and Geneturk, 2000;
Iverson and Maguire, 2000). If a single factor emerges from the
factor analysis or one general factor that accounts for the majority
of the covariance among the measure, common method bias
is a problem. Results of the test suggested the presence of five
factors, indicating that common method bias was not a pervasive
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problem in this study (Podsakoff and Organ, 1986; Andersson
and Bateman, 1997; Aulakh and Geneturk, 2000) as well as the
updated method (Tan et al., 2018; Loh et al., 2019).

Profile of the Respondents
One hundred and forty-three usable questionnaires were
returned with a 48 percent of usable response rate. Non-response
bias was investigated by comparing the first 25 percent of the
response with the last 25 percent of the response. No significant
differences were found for several demographic characteristics
such as age, education level, work experience, and average
academic performance, suggesting that non-response bias was
probably not an issue in the sample (Armstrong and Overton,
1977). One hundred and twenty-four of the samples were male
students and 19 were female students. The students were in
their bachelor’s (46.85%) or master’s (53.15%) study when they
joined the survey. The respondents have an average age of
27. The average work experience was 4.7 years. Eighty-two
respondents had entrepreneurial intention to establish their
businesses soon, while 61 respondents lacked the intention to
start their businesses.

Measures
The questionnaires were developed based on five constructs:
NACH, RT, LOC, CA, and EINT. Eight items measured each of
the four characteristics. Respondents would indicate the extent
to which they agreed or disagreed with each statement using a
seven-point Likert scale, ranging from 1 (strongly disagree) to 7
(strongly agree). The higher scores they chose, the higher level of
NACH, RT, internal LOC, and CA they perceived.

NACH was measured by a subset of items extracted from
King (1985), while LOC was measured by Rotter’s (1966) scale
used by Mueller and Thomas (2000). Items for RT and CA
were adapted from the Jackson Personality Inventory (Jackson,
1994). The measurement was analyzed through factor analysis
and reliability test. These data showed a subjects-to-variables
ratio of 7.5:1, which is considered adequate for factor analysis
(MacCallum et al., 1999; Hair et al., 2006). The data also showed
an appropriate correlation matrix with substantial number of
correlations greater than 0.30 (Flynn et al., 1994; Hair et al.,
2006). Further, the Bartlett test of sphericity was significant
and the Kaiser-Meyerr-Olkin measure of sampling adequacy was
0.807, which is far greater than the cut-off value of 0.6. In
addition, measures of sampling adequacy (MSA) values were
also well above the acceptable level of 0.5 (Coakes and Steed,
1999; Hair et al., 2006). Therefore, the data was appropriate
to perform factor analysis. The remaining items of each of
the entrepreneurial characteristics were exactly converged into
their belonging factors, with loadings of 0.54 or above, which
is practically significant (Hair et al., 2006). The total variance
explained was 55 percent, which is higher than the acceptable
level of 0.5 (Merenda, 1997). The values of Cronbach’s alpha were
from 0.68 or above, indicating adequate internal reliability of the
measurements (Nunnaly, 1978).

The measure of entrepreneurial intention was developed
based on the item used in Krueger et al.’s (2000) study, in which a
single-item variable was used. This study is interested in a general

measure of intention to start up in the future rather than a specific
measure (covering, such as specific kind of business to be created,
or specific activities related to entrepreneurship to be performed).
According to Nagy (2002) and Wanous et al. (1997), a single-item
measure of a general construct is appropriate. Further single-
item scales are less time-consuming and are not monotonous
for the respondents to complete (Gardner et al., 1998), as many
potential respondents are not willing to spend time to complete
an extensive survey (Pomeroy et al., 2001).

Despite its inherent limitation, the single-item measure has
been used in many different disciplines, including business
(Nagy, 2002), education (Wanous and Hudy, 2001), and
psychology (Killgore, 1999; Robins et al., 2001). These authors
noted several advantages of single-item measures, such as
increased face validity and flexibility, good reliability, and
adequacy. In entrepreneurship, single-item scales measuring
entrepreneurial intention have also been verified by researches.
For example, Koh (1996); Krueger et al. (2000), and Peterman
and Kennedy (2003) used a single item to measure of the
entrepreneurial intention of respondents by asking if they
have entrepreneurial intention. Similarly, in our study, the
students were asked if they had intention to establish their own
business in the future.

Demographic information was also collected to develop
a profile of the sample and verify that respondents who
had entrepreneurial intention and those who had not been
homogeneous with respect to demographic factors. This helped
ensure that such factors did not confound the results. For
this purpose, questions on age, gender, education level, work
experience, and academic performance were included in the
questionnaire. The questionnaire is listed in Appendix.

Data Analysis Methods
A set of statistical methods (using SPSS and Amos) was
employed. The first step of the analysis involved a chi-square
test, which was used to verify that the respondents who
had entrepreneurial intention and those who had not in the
sample were homogeneous with respect to their demographic
characteristics. Secondly, t-tests were conducted to test if
significant differences regarding the four characteristics existed
between the two subgroups. Then binary logistic regression and
SEM path analysis were used to evaluate the conceptual model
and to test the 10 null hypotheses specified in the study. Binary
logistic regression (logistic model or logit model) was employed
because it is useful to describe the relationship between one or
more factors and an outcome (which only takes two possible
values: yes or no) (Agresti, 2002). Thus, it is suitable to analyze
the direct effect of the four characteristics on entrepreneurial
intention, which is a dichotomy in nature (i.e., H1–H4). The
sample size of 143 of this study satisfies the requirement of logistic
regression analysis, where the ratio of 20 observations for each
predictor variable is suggested (Hair et al., 1998). In the logistic
regression model, the intention was the dependent variable, and
the four characteristics were independent.

The relationships among the characteristics (i.e., H5–H10)
were tested by path analysis, a subset of Structural Equation
Modeling (SEM). In the path model, LOC was exogenous
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variable, while the other three characteristics were endogenous
variables. The SEM path analysis used in this study has two
advantages: (1) It simultaneously tests all relationships within the
model; and (2) It tests the goodness of fit for different nested
models (Anderson and Gerbing, 1988). The relationship among
the characteristics can be tested simultaneously with path analysis
[using Amos 16.0 with maximum likelihood estimation (MLE)].
The sample size of this study just fulfilled the requirement that
a sample size of 100–200 is recommended to have confidence
in the goodness of fit test (Hoyle, 1995). In terms of model
fit, the following indices were used: Chi-square (x∧2) statistics,
Chi-square statistics divided by the degree of freedom (x∧2/df);
Goodness-of-fit index (GFI), Adjusted goodness of fit index
(AGFI), Comparative fit index (CFI), Normed fit index (NFI),
Tucker-Lewis coefficient (TLI), and Root mean square error of
approximation (RMSEA). As suggested in the literature (Kline,
1998), the following criteria of the indices were used to assess
the model-fitting: x∧2 statistic is not significant (p > 0.05);
x∧2/df ratio is recommended to be less than 3; the values of
GFI, AGFI, CFI, NFI, and TLI are recommended to be greater
than 0.90; and RMSEA is recommended to be up to 0.05, and
acceptable up to 0.08.

ANALYSIS AND RESULTS

Demographic Factors
The objective of this study is to investigate the systematic
influence of personal characteristics on entrepreneurial intention
of engineering students. Chi-square tests of independence were
performed to investigate the impact of the demographic factors
on the decision of the students on performing entrepreneurial
acts to ensure factors such as demographic variables did not
confound the results. Thus, the differences with respect to
the age, gender, education level, work experience, and average
academic performance between those who had entrepreneurial
intention and those who had not were tested. The results
are reported in Table 2. None of the demographic factors
was significantly different between the two groups at the 0.05
significance level. Accordingly, these demographic factors had
no significant impact on entrepreneurial intention. That is, the
two groups of respondents could be considered homogeneous
concerning their backgrounds. Given the results, it was possible
to test if entrepreneurial intention was significantly associated
with the four characteristics without the confounding effects of
demographic variables.

TABLE 2 | Effect of demographic factors.

Demographic factors Value df Asymp. Sig (2-sided)

Age 0.410 3 0.938

Gender 0.303 1 0.582

Education Level 1.389 2 0.499

Work Experience 0.705 2 0.703

Average Academic Performance 1.365 2 0.505

The mean scores shown in Table 3 were consistent with
expectations reflected in the literature review and indicated
that those who with entrepreneurial intention had greater
need for achievement and higher propensity to take risk, and
were more internally controlled and creative. To investigate
the differences statistically at the univariate level, t-tests were
conducted (Table 3). At a 0.05 significance level, the results
showed that the entrepreneurially intended had significantly
higher NACH (p = 0.005) and propensity to take risk (p = 0.000),
and were more internally controlled (p = 0.001) and creative
(p = 0.000). These imply that the characteristics were related
to entrepreneurial intention and provide evidence for further
investigation of their systematic impact.

Tests of Hypotheses
Direct Effect of the Personal Characteristics on
Entrepreneurial Intention (H1–H4)
Performing a logistic regression analysis to test H1–H4. Table 4
summarizes the results. The Hosmer-Lemeshow (H-L) Chi-
square test for the logistic regression model yielded a p-value
of 0.279, thus suggesting a good fit. The holdout accuracy rates
of the logistic regression model are presented in the upper part
of the table. When the four characteristics enter into the model
equation simultaneously, the overall accuracy rate of the final
model was good at 81.1 percent, which is much higher than
blindly estimating the most frequent category (entrepreneurial
intention) for all cases at 57.3 percent. This accuracy rate is
acceptably high compared with the figure reported by Robinson
et al. (1991b), 77 percent, using NACH, LOC, CA, and self-
confidence to predict entrepreneurial intention. Therefore, the
four characteristics respectively had a significant effect on
EINT of the engineering students. The importance of specific
parameters of the model is reflected in the lower part of
Table 4. Using p = 0.05 as a cutoff criterion for not including
variables in the equation, it appears that RT (H2) and CA
(H4) are important predictors of entrepreneurial intention,
while NACH (H1) and LOC (H3) did not appear to be
important. Thus, H2 and H4 were supported while H1 and
H3 were rejected.

The Relations Among the Four Personal
Characteristics (H5–H10)
H5 to H10 postulating the relationships among the four
characteristics were tested with path analysis. Since the

TABLE 3 | Differences of the four characteristics between the two subgroups.

Entrepreneurial intention

Yes No t-test

Variables Mean Sd Mean Sd n t-value Sig. (2-tailed)

NACH 5.45 1.11 5.04 1.29 112 −2.854 0.005

RT 4.86 1.16 3.74 1.30 141 −8.369 0.000

LOC 5.29 1.15 4.78 1.26 141 −3.473 0.001

CA 5.25 1.07 4.72 1.36 141 −4.083 0.000
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TABLE 4 | Direct relationship between the personal characters and intention (H1–H4)*.

Classification summary Predicted

Observed Without entrepreneurial intention With entrepreneurial intention % Correct

Without entrepreneurial intention 49 (0) 12 (61) 80.3 (0)

With entrepreneurial intention 15 (0) 67 (82) 81.7 (100)

Overall percentage 81.1 (57.3)

Parameters summary B S.E. Wald df Sig. Exp(B) 95.0% C.I. for EXP(B)

Lower Upper

NACH (H1) 0.028 0.281 0.010 1 0.920 1.028 0.593 1.782

RT (H2) 1.700 0.328 26.86 1 0.000 5.475 2.878 10.413

LOC (H3) 0.117 0.275 0.181 1 0.671 1.124 0.655 1.928

CA (H4) 0.592 0.266 4.956 1 0.026 1.808 1.073 3.046

Constant 0.484 0.225 4.627 1 0.031 1.622

H-L test X2 8 0.279

( ) only constant was included in the model. *Logistic regression models: variables entered NACH, RT, LOC, CA and the cut value was 0.500.

TABLE 5 | Relationship among the four personal characteristics (H5–H10).

Path Estimate S.E. C.R. P Std direct effect Std indirect effect Std total effect

H5 LOC→ NACH 0.581 0.068 8.499 *** 0.581 0.000 0.581

H6 LOC→ RT 0.252 0.096 2.633 0.008 0.252 0.095 0.347

H7 LOC→ CA 0.183 0.091 2.005 0.045 0.183 0.197 0.380

H8 NACH→ RT 0.164 0.096 1.710 0.087 0.164 0.000 0.164

H9 NACH→ CA 0.339 0.091 3.728 *** 0.339 0.000 0.339

Goodness of fit summary

X2 df X2/df P GFI AGFI CFI NFI TLI RMSEA

1.235 1 1.235 0.267 0.996 0.957 0.998 0.989 0.987 0.041

***p-value < 0.001.

hypothesized path model was saturated, perfect model fit
was obtained (i.e., GFI = NFI = CFI = 1.0), but the path
coefficient from RT to CA was not significant (H10). This
path was eliminated and the modified model was tested again.
The results are shown in Table 5. As can be seen in the
new model, all relationships hypothesized were significant
(path LOC → NACH and NACH → CA were significant
at p = 0.001; LOC → CA and LOC → RT at p = 0.05;
NACH → RT was marginally significant at p = 0.1). A chi-
square of 1.235 (df = 1; p = 0.267), x∧2/df ratio (1.235),
other goodness-of-fit statistics greater than 0.9 (GFI = 0.996;
AGFI = 0.957; CFI = 0.998; NFI = 0.989; TLI = 0.987)
and REMSEA (0.041) indicated good model fit. In general,
the model explained 34 percent of NACH, 14 percent of
RT, and 22 percent of CA. Therefore, H5, 6, 7, 8, and 9
were supported. LOC had a positive effect on NACH, RT,
and CA, respectively; NACH was positively related to RT and
CA. However, RT was failed to relate to CA. Thus, H10
was not supported.

In sum, the test results (significant relationships) are
summarized in Figure 2. It can be seen that the four
characteristics influenced entrepreneurial intention in a holistic
way. LOC positively affected the other three characteristics and

NACH had a positive impact on RT and CA, which exerted a
direct effect on the intention.

DISCUSSION AND IMPLICATIONS

Research Method Implications
This study investigated the systematic influence of the four
specific entrepreneurial characteristics (NACH, RT, LOC, and
CA) on EINT through examining their inter-relationships. Most

LOC NACH

RT

CA

E INT

FIGURE 2 | Influence of the personal characteristics on entrepreneurial
intention. LOC, locus of control; NACH, Need for achievement; RT,
Risk-taking; CA, Creativity; EINT, Entrepreneurial intention.
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of the existing studies on the relationship between personal
characteristics and intention focused on examining the responses
of entrepreneurs and non-entrepreneurs (Robinson et al., 1991b;
Carland et al., 1995; Palich and Bagby, 1995; Chen et al.,
1998), those who were entrepreneurial oriented/inclined and
those who were not (Koh, 1996; Gurol and Atsan, 2006),
business-owners/managers and other occupation groups (Caird,
1991), and students, entrepreneurs, and managers (Cromie and
O’Donoghue, 1992). These results relied on the analysis of t-test,
Pearson correlation, ANOVA, or simple linear model (Bonnett
and Furnham, 1991; Cromie and O’Donoghue, 1992; Cromie
et al., 1992; Ho and Koh, 1992; Green et al., 1996; Gurol and
Atsan, 2006). It seems challenging to reveal the comprehensive
influence of the personality characteristics on intention based on
the simple correlations of the characteristics and the comparison
results of different groups. Therefore, as highly emphasized
in the review study of Dean et al. (2007), more sophisticated
research designs are needed for hypothesis testing in the field
of entrepreneurship. This study investigated the systematic effect
of entrepreneurial characteristics on EINT using SEM path
analysis, a sophisticated statistical method which is appropriate to
understand the critical aspects of entrepreneurship (Brush et al.,
2003; Dean et al., 2007).

Theoretical Implications
Results of the current study (in Table 4) indicated that
collectively, the four characteristics could distinguish those
who had entrepreneurial intention from those who had not
at an overall holdout accuracy rate of 81.1 percent, which
could be considered adequate. The results showed that the
engineering students who had a higher chance to take risk
and were more creative tended to create their businesses.
The findings supported the literature on trait model that
people who possess the entrepreneurial characteristics tend
to have higher intention to perform entrepreneurial acts and
are consistent with the findings of Caird (1991); Cromie
and O’Donoghue (1992), and Gurol and Atsan (2006). The
findings were also in line with the logit analysis results of Koh
(1996), where risk-taking and creativity were the predictors of
entrepreneurial inclination.

Although NACH (H1) and internal LOC (H3) were not found
to influence the students’ entrepreneurial intention directly, they
had a significant indirect effect. For example, LOC affected
ENIT through its effect on the other three characteristics (H5–
H7), and NACH affected ENIT through RT and CA (H8–H9)
(Table 5). That is, the students who had internal control beliefs
would have higher achievement motivation, higher propensity to
take risk, and be more creative. Further, those who had higher
entrepreneurial motivation would have stronger desire to take
risk and adopt creative ideas. The current results concurred with
the previous findings that internal locus of control leads to high
motivation (Colin, 1998; Reeve, 2001), thus predicts preference
for risky and challenging tasks (Hillson and Murray-Webster,
2007) and turns individuals to be less conforming and do things
not generally done in the ordinary course of business routine
(Schumpeter, 2000; Drucker, 2007).

RT and CA (H10) has no significant relationship. This finding
could be thought of as the consequence of the study environment
focusing on learning of theories, which lacked actual practice.
For engineering students, they had few opportunities to take
risky business actions in their studies, particularly related to
creating a new venture. Thus the students might not comprehend
risk-taking in relation to entrepreneurship. In this case, CA
and RT could be considered as two independent concepts for
the students as their creative mind was not attributed to their
RT. In short, in the context of engineering students, CA was
not affected by RT.

Finally, the most important theoretical implication is about
the adoption of the theoretical model in intention research. This
research indicated that no matter if based on the trait theory
or behavior theory, the model should include the systematic
impact of personal characteristics in their models. In recent years,
intention-based models, such as the theory of planned behavior
(TPB) (Ajzen, 1991), Shapero’s entrepreneurial event model
(Shapero and Sokol, 1982), and Bird’s intention model (Bird,
1988), have been used in the field of entrepreneurship to capture
the link between an individual and his or her actions. Particularly,
TPB has received more attention from scholars to explain the
planned behavior of starting a business, which is best predicted
by intentions (Krueger and Carsrud, 1993). These models take
into account the impact of factors such as attitudes (Ajzen, 1991),
social pressure (Shapero and Sokol, 1982; Ajzen, 1991), perceived
behavioral control (Shapero and Sokol, 1982; Ajzen, 1991), and
goals of starting a business (Bird, 1988), little concern about
personal characteristics is considered in these models. According
to Ajzen (2005), personality traits are one of the background
factors that influences attitudes of the TPB model.

Practical Implications for
Entrepreneurship Education
The findings of the current study bear practical implications
for entrepreneurship education that aims at enhancing
entrepreneurial intention of engineering students. Researchers
have suggested that entrepreneurs are not born; they are made
(Gorman et al., 1997; Fiet, 2001a,b). The trait model can be
applied to entrepreneurship education (Koh, 1996; Hansemark,
1998) and the psychological attributes have been recognized
as important for entrepreneurial activity and economic
growth (Singh, 1989; Shaver and Scott, 1991). Although
personality characteristics are generally stable and not subject
to cursory change, some researchers have provided evidence
that some characteristics (specific personal characteristics
to entrepreneurship such as NACH, RT, LOC, and CA) can
be learned or enhanced through entrepreneurial training and
education (McClelland and Winter, 1969; Miron and McClelland,
1979; Timmons et al., 1985; Hood and Young, 1993; Hansemark,
1998). Rotter (1966) recognized that internal LOC beliefs
could be learned through training and education experiences.
McClelland and Winter (1969) and Miron and McClelland
(1979) showed that NACH could be developed, although
the training programs were for under-achieving students,
minorities, or in under-developed areas. On the other hand,
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Heckhausen and Krug (1982) found that NACH is learnable.
Studying the effect of a formal entrepreneurship program (aimed
at developing abilities, knowledge, skills, attitudes, and personal
attributes which are important for entrepreneurial activities)
on personal characteristics, Hansemark (1998) found that
participation in an entrepreneurship education program would
lead to a higher level of NACH and increase internal orientation
of LOC. Although his study did not explicitly explain which
elements of the program caused the results, it clearly indicated
that personal characteristics, which are related to entrepreneurial
action, could be developed and that this could be done through
entrepreneurship education. Further, in Hood and Young’s
(1993) research, the importance of “teaching” the personal
characteristics such as RT and CA in entrepreneurship education
to train successful entrepreneurs was also emphasized.

Working on these premises, the contents of entrepreneurship
education should enhance or facilitate the development of
entrepreneurial characteristics. Educators that seek ways in
which to foster entrepreneurial intention of students need
to recognize the holistic influences of these factors. This
research provides a sequence in personal development via
entrepreneurship education. The findings suggest that internal
LOC is the elementary part of the influencing chain. It will
facilitate the development of NACH, RT, and CA. Educators can
develop LOC focusing on confidence building, commitment, and
personal responsibility for the goals they set. The purpose is to
help students to exhibit self-confidence in showing their abilities
to perform tasks and insist on taking personal responsibilities
for their performance. The next step is to develop students’
desire for achievement by practicing challenging tasks or games
(from easy to difficult levels) or set different levels of goals
of achievement during the entrepreneurship program/course
(e.g., short-term and long-term realistic goals). According to
Hansemark (1998), when developing internal LOC and NACH,
the students must believe in their ability to bring about change
and to control their own lives. Those who with more internal
locus of control feel more confident and capable of performing
entrepreneurial acts, thus facilitating their RT and CA, which
will finally lead to the formation of entrepreneurial intention.
Based on Hood and Young’s (1993) research, RT can be effectively
trained by business experience, class discussion, discussion with
business people/leaders, mentoring and seminars, while CA
can be trained through class experiential exercises (including
creativity games and exercises), discussion groups, case studies,
mentoring, simulation, and game theory, which are effective
pedagogical vehicles for inspiring students’ innovative thinking,
changing their mentalities or learning new ones.

CONCLUSION AND FUTURE RESEARCH

This study explores the systematic influence of personal
characteristics (NACH, RT, LOC, and CA) on EINT by examining
the inter-relationships among the personal characteristics. This
is perhaps the first research to reveal how the characteristics,
directly and indirectly, influence entrepreneurial intention.
Sophisticated statistical methods (logistic regression and SEM

path analysis) were used for data analysis. The results showed
that RT and CA were the dominant direct predictors of
EINT of the engineering students, while LOC and NACH had
indirect influences. For example, LOC facilitated the other three
characteristics, and NACH facilitated both RT and CA. The
findings support the proposition that the four characteristics
influence EINT holistically, instead of individually. This confirms
the value of personal characteristics in the traditional trait model
and provides new insights into understanding their impact on
EINT. The contributions of this research include (1) filling
in the literature gap on the interrelationship among personal
characteristics; (2) filling in the literature gap on the holistic
influence of personal characteristics on EINT; (3) removing
the doubt on whether personal characteristics are worthwhile
to be studied; (4) applying SEM path analysis to examine the
interdependent effect of personal characteristic on EINT; and
(5) exploring a few new areas for future research on personal
characteristics as well as their combination with education and
behavior models.

There are a few limitations in this study which may lead to
future research. Firstly, this study focuses on engineering students
in Hong Kong. Future research can be expanded to students of
different disciplines, in different years of study, or from other
countries. It can also be conducted in secondary students as
researcher conducted (Paço et al., 2011) or extend the research
from intention to activities (Raposo and Paço, 2011).

Secondly, this study is based on a cross-section survey.
A longitudinal study in the future on entrepreneurship
programs/courses could help us measure the effects of education
on students’ personal characteristics and the effect of intentions
on actual entrepreneurial behaviors. Thirdly, the sample size
of this study fulfills the requirement of factor analysis, logistic
regression analysis, and achieves the minimum requirement
of SEM path analysis. Larger sample size is suggested to get
more stable results (Hair et al., 1998). Fourthly, the model was
tested separately by two different methods, logistic regression
and SEM path analysis, that the general analysis of the entire
model was hidden due to the dichotomous nature of the
dependent variable. This research can be repeated by modifying
the dependent variable into a numerical scale (such as a 5-point
Likert scale). Hence, the whole model can be analyzed altogether
by SEM path analysis and more statistically convincing results
can be obtained.

Finally, we suggest that future models consider the systematic
influence of the personal characteristics on EINT or on
the intention models. Background factors and contextual
factors may also be included to have a complete model.
Since personal characteristics can be developed or enhanced
through education, such integration is particularly important
to develop an entrepreneurship education model that explains
how education fosters the entrepreneurial intention of students
through developing their entrepreneurial characteristics as
well as acquiring relevant knowledge and skills. With its
strong flux of renewed interest, entrepreneurial characteristics
are set to be an even more important area for academic
and professional research in the future rather than being a
label of convenience.

Frontiers in Psychology | www.frontiersin.org 11 June 2020 | Volume 11 | Article 1072

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-01072 June 1, 2020 Time: 18:15 # 12

Sun et al. Personal Characteristics on Entrepreneurial Intentions

DATA AVAILABILITY STATEMENT

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

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation

and institutional requirements. Written informed consent
from the participants was not required to participate in this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

HS: writing. WN: conceptualization and writing. P-LT:
writing – review and editing. CL: data collection
and analysis.

REFERENCES
Abdel-Halim, A. (1980). Effect of person-job compatibility on managerial reactions

to role ambiguity. Organ. Behav. Hum. Perform. 26, 193–211. doi: 10.1016/
0030-5073(80)90054-9

Agresti, A. (2002). Categorical Data Analysis. New York, NY: Wiley-Interscience.
Ajzen, I. (1991). The theory of planned behaviour. Organ. Behav Hum. Decis.

Process. 50, 179–211.
Ajzen, I. (2005). Attitudes, Personality and Behavior. New York: Open University

Press.
Ajzen, I., and Fishbein, M. (1980). Understanding Attitudes and Predicting Social

Behavior. Upper Saddle River, NJ: Prentice Hall.
Amabile, T., and Hennessey, B. (1992). “The motivation for creativity in

children,” in Achievement and Motivation: A Social-Developmental Perspective,
eds A. Boggiano and T. Pittman (New York: Cambridge University Press),
54–74.

Anderson, J., and Gerbing, D. (1988). Structural equation modeling in practice:
a review and recommended two-step approach. Psychol. Bull. 103, 411–423.
doi: 10.1037/0033-2909.103.3.411

Andersson, L., and Bateman, T. (1997). Cynicism in the workplace: some causes
and effects. J. Organ. Behav. 18, 449–469. doi: 10.1002/(sici)1099-1379(199709)
18:5<449::aid-job808>3.0.co;2-o

Armstrong, J., and Overton, T. (1977). Estimating nonresponse bias in mail
surveys. J. Mark. Res. 14, 396–402. doi: 10.1177/002224377701400320

Atkinson, J. (1957). Motivational determinants of risk-taking behavior. Psychol.
Rev. 64, 359–372. doi: 10.1037/h0043445

Aulakh, P., and Geneturk, E. (2000). International principal-agent relationships-
control, governance and performance. Ind. Mark. Manage. 29, 521–538.

Autio, E., Keeley, R., Klofsten, M., and Ulfstedt, T. (1997). Entrepreneurial intent
among students: testing and intent model in Asia, Scandinavia, and USA. Paper
Presented at the 17th Babson College, Kauffman Foundation Enterpreneurial
Research Coference. Babson Park, MA: Babson College, 145–160.

Autio, E., Keeley, R., Klofsten, M., Parker, G., and Hay, M. (2001). Entrepreneurial
intent among students in Scandinavia and in the USA. Enterp. Innov. Manage.
Stud. 2, 145–160. doi: 10.1080/14632440110094632

Behave, M. (1994). A process model of entrepreneurial venture creation. J. Bus.
Ventur. 9, 223–242. doi: 10.1016/0883-9026(94)90031-0

Bird, B. (1988). Implementing entrepreneurial ideas: the case for intention. Acad.
Manage. Rev. 13, 442–453. doi: 10.5465/amr.1988.4306970

Bonnett, C., and Furnham, A. (1991). Who wants to be an entrepreneur? a study
of adolescents interested in a young enterprise scheme. J. Econ. Psychol. 12,
465–478. doi: 10.1016/0167-4870(91)90027-q

Brockhaus, R. (1980). Risk taking propensity of entrepreneurs. Acad. Manage. J. 23,
509–520. doi: 10.5465/255515

Brush, C., Duhaime, I., Gartner, W., Stewart, A., Katz, J., and Hitt, M. E. (2003).
Doctoral education in the field of entrepreneurship. J. Manag. 29, 309–331.
doi: 10.1002/biot.201800002

Caird, S. (1991). Testing enterprising tendency in occupational groups. Br. J.
Manage. 2, 177–186. doi: 10.1111/j.1467-8551.1991.tb00025.x

Carland, J., Carland, J., and Pearce, J. (1995). Risk taking propensity among
entrepreneurs,small business owners, and managers. J. Bus. Entrep. 7,
15–23.

Carr, J., and Sequeira, J. (2007). Prior family business exposure as intergenerational
influence and entrepreneurial intent: a theory of planned behavior approach.
J. Bus. Res. 60, 1090–1098. doi: 10.1016/j.jbusres.2006.12.016

Chen, P., Greene, P., and Crick, A. (1998). Does entrepreneurial self efficacy
distinguish entrepreneurs from managers? J. Bus. Ventur. 13, 295–316. doi:
10.1016/s0883-9026(97)00029-3

Cherrington, D. (1991). “Need theories of motivation,” in Motivation and Work
Behavior, eds R. Steers and L. Porter (New York: McGraw-Hill).

Coakes, S., and Steed, L. (1999). SPSS: Analysis without Anguish. Singapore: John
Wiley & Sons.

Colin, G. (1998). Enterprise and Culture. London: Routledge.
Collins, C., Hanges, P., and Locke, E. (2004). The relationship of achievement

motivation to entrepreneurial behavior: a meta-analysis. Hum. Perform. 17,
95–117. doi: 10.1207/s15327043hup1701_5

Cromie, S., and O’Donoghue, J. (1992). Assessing entrepreneurial inclinations. Int.
Small Bus. J. 10, 66–72.

Cromie, S., Callaghan, I., and Jansen, M. (1992). The entrepreneurial tendencies of
mangers: a research note. Br. J. Manage. 3, 1–5. doi: 10.1111/j.1467-8551.1992.
tb00031.x

Davidsson, P. (1995). Culture, structure and regional levels of
entrepreneurship. Entrep. Reg. Dev. 7, 41–62. doi: 10.1080/0898562950000
0003

Dean, M., Shook, C., and Payne, G. (2007). The past, present, and future of
entrepreneurship research: data analytic trends and training. Entrep. Theory
Pract. 31, 601–618. doi: 10.1111/j.1540-6520.2007.00190.x

Deci, E., and Ryan, R. (1985). Intrinsic Motivation and Self-Determination in
Human Behavior. New York: Springer.

Drucker, P. (2007). Innovation and Entrepreneurship: Practice and Principles.
London: Butterworth-Heinemann.

Entrialgo, M., Fernandez, E., and Vazquez, C. (2000). Characters of managers as
determinants of entrepreneurial orientation: some Spanish evidence. Enterp.
Creat. Manag. Stud. 1, 187–205. doi: 10.1080/14632440050119596

Fayolle, A., Gailly, B., and Lassas-Clerc, N. (2006a). Assessing the impact of
entrepreneurship education programs: a new methodology. J. Eur. Ind. Train.
30, 701–720. doi: 10.1108/03090590610715022

Fayolle, A., Gailly, B., and Lassas-Clerc, N. (2006b). Effect and counter-effect of
entrepreneurship education and social context on students’ intentions. Estudios
De Econ. Aplicada 24, 509–523.

Fiet, J. O. (2001a). The theoretical side of teaching entrepreneurship. J. Bus. Ventur.
16, 1–24. doi: 10.1016/S0883-9026(99)00041-5

Fiet, J. O. (2001b). The pedagogical side of entrepreneurship theory. J. Bus. Ventur.
16, 101–117. doi: 10.1016/S0883-9026(99)00042-7

Flynn, B., Schroeder, R., and Sakakibara, S. (1994). A framework for quality
management research and an associated measurement instrument. J. Oper.
Manag. 11, 339–366. doi: 10.1016/s0272-6963(97)90004-8

Frank, H., Korunka, C., Lueger, M., and Mugler, J. (2005). Entrepreneurial
orientation and education in Austrian secondary schools: status quo and
recommendations. J. Small Bus. Enterp. Dev. 12, 259–273. doi: 10.1108/
14626000510594647

Frank, H., Lueger, M., and Korunka, C. (2007). The significance of personality in
business start-up intentions, start-up realization and business success. Entrep.
Reg. Dev. 19, 227–251. doi: 10.1080/08985620701218387

Frontiers in Psychology | www.frontiersin.org 12 June 2020 | Volume 11 | Article 1072

https://doi.org/10.1016/0030-5073(80)90054-9
https://doi.org/10.1016/0030-5073(80)90054-9
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.1002/(sici)1099-1379(199709)18:5<449::aid-job808>3.0.co;2-o
https://doi.org/10.1002/(sici)1099-1379(199709)18:5<449::aid-job808>3.0.co;2-o
https://doi.org/10.1177/002224377701400320
https://doi.org/10.1037/h0043445
https://doi.org/10.1080/14632440110094632
https://doi.org/10.1016/0883-9026(94)90031-0
https://doi.org/10.5465/amr.1988.4306970
https://doi.org/10.1016/0167-4870(91)90027-q
https://doi.org/10.5465/255515
https://doi.org/10.1002/biot.201800002
https://doi.org/10.1111/j.1467-8551.1991.tb00025.x
https://doi.org/10.1016/j.jbusres.2006.12.016
https://doi.org/10.1016/s0883-9026(97)00029-3
https://doi.org/10.1016/s0883-9026(97)00029-3
https://doi.org/10.1207/s15327043hup1701_5
https://doi.org/10.1111/j.1467-8551.1992.tb00031.x
https://doi.org/10.1111/j.1467-8551.1992.tb00031.x
https://doi.org/10.1080/08985629500000003
https://doi.org/10.1080/08985629500000003
https://doi.org/10.1111/j.1540-6520.2007.00190.x
https://doi.org/10.1080/14632440050119596
https://doi.org/10.1108/03090590610715022
https://doi.org/10.1016/S0883-9026(99)00041-5
https://doi.org/10.1016/S0883-9026(99)00042-7
https://doi.org/10.1016/s0272-6963(97)90004-8
https://doi.org/10.1108/14626000510594647
https://doi.org/10.1108/14626000510594647
https://doi.org/10.1080/08985620701218387
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-01072 June 1, 2020 Time: 18:15 # 13

Sun et al. Personal Characteristics on Entrepreneurial Intentions

Gardner, D., Cummings, L., Dunham, R., and Pierce, J. (1998). Single-item versus
multiple item measurement scales: an empirical comparison. Educ. Psychol.
Meas. 58, 898–915. doi: 10.1177/0013164498058006003

Gartner, W. (1988). Who is an entrepreneur? Is the wrong question. Am. J. Small
Bus. 20, 11–32. doi: 10.1177/104225878801200401

Gartner, W. (1990). What are we talking about when we talk about
entrepreneurship? J. Bus. Ventur. 5, 15–28.

Goldsmith, R. (1994). “Creativity style and personality theory,” in Adaptors and
Innovators: Styles of Creativity and Problem Solving, ed. M. Kirton (London:
Routledge), 34–50.

Gorman, G., Hanlon, D., and King, W. (1997). Some research perspectives on
entrepreneurship education, enterprise education and education for small
business management: a ten-year literature review. Int. Small Bus. J. 15, 59–77.

Grant, J. (1996). The proactive personality scale as a predictor of entrepreneurial
intentions. Int. Small Bus. Manag. 34, 42–49.

Green, R., David, R., and Dent, M. (1996). The Russian entrepreneur: a study of
personalit characters. Int. J. Entrep. Behav. Res. 2, 49–58.

Gurol, Y., and Atsan, N. (2006). Entrepreneurial characters amongst university
students: some insights for entrepreneurship education and training in Turkey.
Educ. Train. 48, 25–38. doi: 10.1108/00400910610645716

Hair, J., Black, B., Babin, B., Anderson, R., and Tatham, R. (2006). Multivariate Data
Analysis, 6 Edn. Upper Saddle River, N.J: Prentice-Hall.

Hair, J., Tatham, R., Anderson, R., and William, B. (1998). Multivariate Data
Analysis, 5 Edn. Upper Saddle River, NJ: Prentice Hall.

Hansemark, O. (1998). The effects of an entrepreneurship program on need for
achievement. Int. J. Entrep. Behav. 14, 28–50. doi: 10.1108/1355255981020
3957

Heckhausen, H., and Krug, S. (1982). “Motive modification,” in Motivation and
Society, ed. S. Stewart (San Franscisco, CA: Jossey-Bass), 274–318.

Hillson, D., and Murray-Webster, R. (2007). Understanding and Managing Risk
Attitude, 2nd Edn. Aldershot: Burlington.

Hisrich, R., Langan-Fox, J., and Grant, S. (2007). Entrepreneurship research and
practice: a call to action for psychology. Am. Psychol. 62, 575–589. doi: 10.1037/
0003-066x.62.6.575

Ho, T., and Koh, H. (1992). Differences in psychological characters between
entrepreneurially inclined and non-entrepreneurially inclined accounting
graduates in Singapore. Entrep. Creat. Change Inte. J. 1, 243–354.

Hood, J., and Young, J. (1993). Entrepreneurship’s requisite areas of development:
a survey of top executives in successful entrepreneurial firms. J. Bus. Ventur. 8,
115–135. doi: 10.1016/0883-9026(93)90015-w

Howell, J., and Higgins, C. (1990). Champions of technological innovation. Adm.
Sci. Q. 35, 317–341.

Hoyle, R. (1995). Structural Equation Modeling. Thousand Oaks, CA: SAGE
Publications, Inc.
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APPENDIX | THE QUESTIONNAIRE

Section 1: Your personal information (tick or circle only one choice).

a. Age: <25:___, 25–30:___, 31–35:___, >35:___.
b. Gender: Male: ___, Female: ___.
c. Education: High diploma: ___, Bachelor: ___, Master: ___, PhD: ___.
d. Years of working experiences: <5:___, 5–10:___, >10:___.
e. Your estimated average performance for all education: A:___, B:___, C:___.
f. Do you have the intention of establishing your own business in the future: Yes:___, No:___.

Section 2: Personal characteristics.
Strongly disagree = 1 2 3 4 5 6 7 = Strongly agree

Alpha (loading) Code Questions Measure scale

0.77 NACH

(0.72) NA1 My aim in life is to make a long record of successful achievements. 1 2 3 4 5 6 7

(0.65) NA2 I like to do my best in whatever work I undertake. 1 2 3 4 5 6 7

(0.85) NA3 I frequently desire to do something of great significance. 1 2 3 4 5 6 7

(0.79) NA4 I often desire to be successful in doing something very significant. 1 2 3 4 5 6 7

(0.64) NA5 For pleasure and happiness one must enrich the record of one’s achievements. 1 2 3 4 5 6 7

deleted NA6 I have a great need for performance feedback. 1 2 3 4 5 6 7

deleted NA7 I am happiest when I am successful in my work. 1 2 3 4 5 6 7

deleted NA8 Achievements motivate me more than anything else. 1 2 3 4 5 6 7

0.82 RT

deleted RT1 I will sometimes stretch out on a limb to get the things I want. 1 2 3 4 5 6 7

deleted RT2 I would enjoy bluffing my way into an exclusive club or private party. 1 2 3 4 5 6 7

(0.73) RT3 If the possible award was very high, I would not be hesitating putting my money
into a new business that could fail.

1 2 3 4 5 6 7

(0.78) RT4 People have told me that I seem to enjoy taking chances. 1 2 3 4 5 6 7

(0.72) RT5 The thought of investing in stock excites me. 1 2 3 4 5 6 7

(0.77) RT6 I enjoy taking risks. 1 2 3 4 5 6 7

(0.74) RT7 Taking risks does not bother me if the gains involved are high 1 2 3 4 5 6 7

(0.63) RT8 I would enjoy the challenge of a project that could mean either a promotion or
loss of a job

1 2 3 4 5 6 7

0.69 LOC

(0.80) LC1 Whether or not I get to be a leader depends mostly on my ability. 1 2 3 4 5 6 7

deleted LC2 Whether or not I get into a car accident depends mostly on how good a driver I
am.

1 2 3 4 5 6 7

deleted LC3 When I make plans, I am almost certain to make them work. 1 2 3 4 5 6 7

deleted LC4 How many friends I have depends on how nice a person I am. 1 2 3 4 5 6 7

deleted LC5 I can pretty much determine what will happen in my life. 1 2 3 4 5 6 7

(0.54) LC6 I am usually able to protect my personal interest. 1 2 3 4 5 6 7

(0.84) LC7 When I get what I want, it is usually because I work hard for it. 1 2 3 4 5 6 7

(0.69) LC8 My life is determined by my own action. 1 2 3 4 5 6 7

0.68 CA

deleted CA1 I prefer work that requires original thinking. 1 2 3 4 5 6 7

(0.73) CA 2 I am always seeking new ways to look at things. 1 2 3 4 5 6 7

deleted CA 3 Original ideas have occurred to me at almost any time of the day. 1 2 3 4 5 6 7

deleted CA 4 I enjoy thinking of original plans on which to work. 1 2 3 4 5 6 7

(0.54) CA 5 I often surprise people with my novel ideas. 1 2 3 4 5 6 7

deleted CA 6 People often ask me for help in creative activities. 1 2 3 4 5 6 7

(0.77) CA 7 I hope to develop new techniques in my field of work. 1 2 3 4 5 6 7

(0.77) CA 8 I like to experiment with various ways of doing the same thing. 1 2 3 4 5 6 7
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