
 

 

  
Abstract—New conceptualizations were introduced to address 

the emerging need to develop innovativeness and creativity attitudes 
in future engineering professional. Thus, entrepreneurial engineering 
education needs an environment where future engineers can be 
formed through practical learning and the interaction with forces, 
ideas and inspirations, in the final perspective of effectively 
identifying, acquiring, developing, and transferring technology into 
new business products and services. This paper aims to investigate 
the characteristics of a successful entrepreneur for engineering 
students. A questionnaire was used to measure the level of 
entrepreneurial competencies. The questionnaire was based on the 
Personal Entrepreneurial Competence Model, developed by 
McClelland Individual. Participants were recruited from the final 
year students of eight programs under the Faculty of Engineering. Of 
the 432 questionnaires distributed, 210 were collected back, giving a 
response rate of approximately 49%. Findings suggest that final year 
engineering students have respectable entrepreneurial attitudes and 
behaviors, and are competent to be engineerpreneur. The study also 
recommended that we need an environment that does not insist that 
engineers become entrepreneurs, but one where the two can meet, 
and business leaders can organize our nation effectively. 
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I. PARADIGM SHIFT ON ENTREPRENEURSHIP EDUCATION 
LOBAL development is entering a phase where 
entrepreneurship gradually plays a significant role in a 

country, in maintaining the economic vitality of that nation 
[1]. Entrepreneurship is a young developing field, with 
growing importance in a global business environment [2]. An 
old Chinese proverb says “Give a man a fish, and you feed him 
for a day; show him how to catch fish, and you feed him for a 
lifetime.” The metaphor from this proverb was wonderful for 
higher education, in acknowledging classical strategies to 
producing an entrepreneur in the 21st century. This leads to 
the demand for universities to manage themselves in ways that 
encourage their students to innovate and find new 
entrepreneurial solutions to economic and social development 
[3].  
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Innovation and entrepreneurship are vital for a flourishing 
economy [4]. This is with the assumption that 
entrepreneurship skills can be learned [5]. It involves a 
creative process in which individuals engage in some form of 
generative learning [6] and permits the acquisition of new 
knowledge [7], [8]. New knowledge, linked to the individual’s 
existing understanding and business experience, results in the 
generation of new ideas [9]. In discussing the importance of 
entrepreneurship in higher education, [10] acknowledge that 
“It’s not magic, it’s not mysterious, and it has nothing to do 
with the genes. It’s a discipline. And, like any other discipline, 
it can be learned.” However, [11] posits the theory that the 
entrepreneurial paradigm must be fundamental to survive in a 
globalized world. For this reason, the time is indeed ripe for 
higher education to develop a more entrepreneurial culture, 
and develop the necessary skills, attitudes, and behaviors to 
prepare young people to pursue opportunities as an 
entrepreneur” [12]. Hence, higher education institutions are 
expected to produce graduate students who are well equipped 
with entrepreneurial vision. 

II. ENGINEERPRENEUR: EMERGING ENTREPRENEURSHIP IN 
ENGINEERING IN HIGHER EDUCATION 

The entrepreneur has been defined as ‘an innovator or 
developer who recognizes and seizes opportunities, and 
converts these opportunities into workable and/or marketable 
ideas’ [13]. With this definition, engineering educators and 
policy makers agree that twenty-first century engineers need 
to be able to address societal problems through innovations 
and enhanced functionality; work in multicultural 
environments; understand the business context of engineering; 
work in interdisciplinary teams; and adapt to changing 
conditions [14]-[16]. There is no denying the fact that the 
current training mission for engineers in higher education is 
being continually reformed and developed. With the 
development of economic globalization, the contents of 
engineering education have been extended from the 
engineering sciences, technology, and management to the 
natural sciences, social sciences, etc. [17].  

Developing the entrepreneurial intention of engineering 
students is important for the emergence of high-tech 
businesses [18], [19]. Entrepreneurial engineers not only need 
a rigorous engineering education, but also need to understand 
the elements of entrepreneurship. Young entrepreneurial 
engineers must know how to take advantage of the knowledge 
in our market place, and how to create new value [20]. The 
development of entrepreneurial engineering talent’s ability has 
played an important role in the modern higher engineering 
educational reform, in building an innovative country, and 
enhancing overall national strength and competitiveness. 
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New conceptualizations were introduced to address the 
emerging need to develop innovativeness and creativity 
attitudes in future engineering professionals [21]. New 
generations of engineers are emerging, who tend to have a 
more autonomous approach to their careers [22]. The concepts 
of “entrepreneurial engineer” [23] and “global engineer” [24] 
high- light the great potential, existing in integrating technical 
and scientific backgrounds with business and value-creation 
skills, with the purpose of generating innovation. Engineering 
needs to realize an important paradigm shift, moving from the 
“simple” search of solutions to a proactive identification of 
market opportunities, driven by technology and scientific 
advancements. In other words, engineering graduates are 
expected to contribute to shaping their environment, and 
through numerous developments and entrepreneurial 
activities, generate a new demand for its products, whilst 
creating new clients [25]. Thus, entrepreneurial engineering 
education needs an environment where future engineers can be 
formed through practical learning and the interaction with 
forces, ideas and inspirations, in the final perspective of 
effectively identifying, acquiring, developing, and transferring 
technology into new business products and services. 
Therefore, with the use of personal entrepreneurial 
competencies [26], this paper aims to investigate the 
characteristics of a successful entrepreneur for engineering 
students. 

III. METHODOLOGY 
 For this study, a questionnaire was used to measure the 

level of entrepreneurial competencies. The questionnaire was 
based on the Personal Entrepreneurial Competence Model, 
developed by McClelland [27]. It was developed to measure 
the characteristics of successful engineerpreneur engineering 
students. All items were adapted from well-known scales, and 
were measured using a five-point Likert scale, ranging from 
one (strongly disagree) to five (strongly agree) [28].  

Data was collected through a survey questionnaire, 
administered to full-time undergraduate prospective 
engineering graduates, from the Faculty of Engineering, 
Universiti Putra Malaysia (UPM). Participants were recruited 
from the final year students of eight programs under the 
Faculty of Engineering, such as Civil Engineering, Mechanical 
and Manufacturing Engineering, Electrical and Electronic 
Engineering, Aeronautical Engineering, Process and Food 
Engineering, Biological and Agricultural Engineering, 
Chemical and Environmental Engineering, and Computer and 
Communication Engineering. The questionnaire was 
distributed to 432 prospective engineering graduate students. 
An intercept data collection procedure was employed in the 
study. Students were accessed in their classes and study 
rooms. They were requested to submit their completed 
questionnaire at a specific centre in faculty. Of the 432 
questionnaires distributed, 210 were collected back, giving a 
response rate of approximately 49%. 

IV. FINDING 

A. Demography 
Table I presents the distribution composition of respondents 

according to the age and program. 
 

TABLE I 
PROFILE OF RESPONDENTS 

Variable Frequency % 
Gender   
 Male 108 51.4 
 Female 102 48.6 
Age   
 20-22 171 81.4 
 23-25 131 14.8 
 More than 26 8 3.8 
Program   
 Civil Engineering 33 15.7 
 Mechanical and Manufacturing Engineering 26 12.4 
 Electrical and Electronic Engineering 37 17.6 
 Aeronautical Engineering 19 9 
 Biological and Agricultural Engineering 30 14.3 
 Chemical and Environmental Engineering 28 13.3 
 Computer and Commucation Engineering 18 8.6 
 Process and Food Engineering 19 9 

 
Table II provides an analysis of the mean score, standard 

deviation, and competency level, according to the cluster of 
entrepreneurial competency. The most striking result to 
emerge from the data was that the average competency level 
of engineering students was high. Although the respondents of 
this study did not receive a formal exposure to 
entrepreneurship as business and accounting students, the 
level of entrepreneurial competency attained from this 
research was positive.  

 
TABLE II 

THE MEAN SCORE, STANDARD DEVIATION AND ENTREPRENEUR 
COMPETENCIES LEVEL ACCORDING TO THE CLUSTER 

CLUSTER MEAN 
SCORE S.D COMPETENC

Y LEVEL 
Information Seeking 3.9857 0.7497 High 
Concern for High Quality of 
Work 

3.9286 0.7277 High 

Persistence 3.8798 0.7967 High 
Commitment to the Work 
Contract 

3.8619 0.7822 High 

Systematic Planning and 
Monitoring 

3.8441 0.8149 High 

Sees and Acts on Opportunities 3.8238 0.7353 High 
Problem solving 3.7893 0.7353 High 
Self-confidence 3.7619 0.7707 High 
Determination 3.7262 0.8086 High 
Assertiveness 3.5845 0.8326 Average 
Initiative 3.5404 0.9531 Average 
Use of Influence Strategies 3.4365 0.8880 Average 
Average 3.7636 0.8000 High 

 
This shows that final year engineering students have 

respectable entrepreneurial attitudes and behaviors, and are 
competent to be engineerpreneurs. This also shows that the 
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current engineering curriculum already supports students to 
become engineerpreneurs.  

Therefore, higher education institutions need more effort to 
stimulate the entrepreneurs amongst this group, to encourage 
innovative business start-ups and foster a culture that is 
friendlier towards engineerpreneurs. 

The level of entrepreneurial competencies for final year 
engineering students is moderately high, where the highest 
mean score was for information seeking (3.9857). This shows 
that engineering students are competent to be entrepreneurs in 
search of new ideas and information from various sources, to 
help them reach objectives or clarify problems. They are also 
personally able to undertake research, analysis, or 
investigation on their own, in order to obtain information and 
realize their goals as entrepreneurs. Average scores (less than 
3.5 mean) were obtained for assertiveness, initiative, and use 
of influence strategies. A possible explanation for this might 
be because engineering students still don’t know the path to 
being an entrepreneur. To be a successful entrepreneur, they 
must be assertive in nature, so that they can assert their issues 
with others for the promotion of interest in their enterprises. 
However, the initiation of any business activity should come 
from the entrepreneur, and entrepreneurs should believe in 
systematic planning and its proper execution to reach goals. 
Therefore, these are three important elements towards 
becoming a good engineerpreneur. 

V. CONCLUSION 
Can engineers be entrepreneurs? Being a specialist is not a 

prerequisite for business success; nor does it make you an 
entrepreneur. The study has gone some way towards 
enhancing our understanding of the elements that are 
important to becoming a good engineerpreneur. A good 
entrepreneur embraces risk as an opportunity, whereas most 
engineers are risk averse and cautious. Engineering challenges 
can be extremely interesting and the mind-set required to 
successfully meet them is not naturally focused on risks, 
opportunities, and commercial value creation. Thus, with a 
rebounding economy, our nation needs more engineerpreneurs 
to accomplish current demands and solve future problems. 
Hence, it is time for more engineering students to take that 
first big step. We need an environment that does not insist that 
engineers become entrepreneurs, but one where the two can 
meet, and business leaders can organize our nation effectively 

VI. RECOMMENDATION 
Further research in this field would be of great help to the 

faculty of engineering and higher education institutions, in 
enhancing their quality towards creating a nation of 
entrepreneurial engineers. The findings of this research have a 
number of important implications for future practices. 
Therefore, several suggestions were put forward for further 
research: 
1) This study involved engineering students at Universiti 

Putra Malaysia. Future research should involve more 
engineering students at other universities. Moreover, this 

should produce a more interesting comparison of findings 
with the involvement of other universities. 

2) Further research should be carried out in other 
institutions, such as in schools, matriculation centres, 
polytechnics, and Universities or Colleges.  

3) This study uses a descriptive survey method to identify 
the level of students' entrepreneurial competency. Further 
studies need to use different approaches to obtain more 
analyses from different perspectives 
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