
10.16920/jeet/2023/v37i2/23147

Exploring the Entrepreneurial Knowledge, Skills, 
and Mindset of Jordanian University Engineering 
Graduates to Enhance Career Prospects 

Abstract: This study examined the entrepreneurial 
knowledge and skills of engineering graduates and the 
entrepreneurial mindset of engineers. It also 
examined how entrepreneurial knowledge and skills 
affect the mindset of the entrepreneurial engineer. The 
study population consists of twenty-five Jordanian 
public and private universities that offer engineering 
programs. Based on the results of an overview of the 
engineering study plans of these universities, four 
universities were selected (The University of Jordan, 
Princess Sumaya University for Technology, Al-
Hussein Technical University, Al-Hussein Technical 
University, Al-Ahliyya Amman University). The total 
number of engineering graduates participating in this 
study and whose responses were valid for the analysis 
was 65 students who graduated between 2016 and 
2022. The results of this study indicated that the 
average entrepreneurial knowledge and skills of 
engineering graduates ranged between average and 
good. The findings also indicated that there is a 
statistically significant positive correlation between 
the entrepreneurial knowledge and skills of 
engineering graduates and their entrepreneurial 
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mindset. The study concluded that it is essential for 
undergraduate engineering students to acquire 
entrepreneurial knowledge and skills that support 
their engineering major, and lead them to think 
broadly about their future careers and opportunities. 
Thus, entrepreneurial knowledge and skills enhance 
their competitiveness in innovative and rapidly 
emerging engineering industries. The study 
recommended the inclusion of entrepreneurship 
knowledge and skills in all engineering curricula and 
courses in universities.

Keywords : Business Entrepreneurship; Engineering; 
Jordanian Universities.

1. Introduction

 Entrepreneurship provides job opportunities 
through the creation, design and operation of new 
businesses, especially with the scarcity of vacancies in 
the public and private sectors and the high 
unemployment rates. Entrepreneurship and 
engineering share the same purpose of serving people 
and solving their problems (Huang-Saad et al., 2019). 
Several indicators show that there is a great need for 
engineers to acquire entrepreneurial knowledge and 
skills because today's business environment faces 
significant competitive challenges (Duval-Couetil et 
al., 2012) making entrepreneurship and innovation 
key success factors in engineering (Rodriguez et al., 
2015).
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on how to increase undergraduate students' 
entrepreneurial knowledge and skills. This research 
seeks to address these gaps in the literature.

 This study examined the entrepreneurship courses 
offered by engineering students in their undergraduate 
curricula, in addition to examining the level of 
entrepreneurial knowledge and skills of engineering 
graduates, the level and extent of the entrepreneurial 
mindset of engineers. It also investigated the extent to 
which the entrepreneurial engineer mindset plays a 
role in expanding career opportunities and prospects. 

 Therefore, this study addressed the following 
questions:

1. What is the percentage of Jordanian universities 
that offer entrepreneurial courses for engineering 
students?

2. What is the level of entrepreneurial knowledge and 
skills of the selected Jordanian university's 
engineering graduates?

3. What are the key sources of entrepreneurial 
knowledge and skills of engineering graduates?

4. Are the entrepreneurship courses offered by 
universities effective in playing a significant role 
in building the graduates' entrepreneurial 
knowledge and skills?

5. Is there a relationship between the knowledge and 
s k i l l s  o f  t h e  e ng in ee r  i n  t he  f i e ld  o f 
entrepreneurship and the mindset of the 
entrepreneurial engineer? 

6. Does the entrepreneurial engineer mindset help 
expand job opportunities and prospects?

7. What do engineering graduates suggest as 
solutions to increase undergraduate students' 
entrepreneurial knowledge and skills?

2. Literature Review 

 Globalization and rapid technological changes 
have created significant challenges for the business 
sector. These critical changes require the need to 
create new paradigms to deal with the challenges. A 
solution that will play an important role in the 
economy, as an engine of innovation and job creation, 
is entrepreneurship education (Vodă and Florea, 
2019).

 The process of adapting to the new reality requires 
a deep understanding of the need for change in the 
traditional education system. Universities around the 
world are increasingly realizing that they must 
graduate engineers who not only understand science 
and technology, but who are also able to identify gaps 
in the market, start their own business, conduct 
financial analysis, market new products, and manage 
various innovative engineering or non-engineering 
projects (Duval-Couetil et al., 2012). This process of 
adaptation has greatly increased the availability of 
entrepreneurship training for engineering students 
through multilevel courses that provide a deep 
understanding of innovation and entrepreneurial 
potential, as well as courses that provide theories on 
how to manage and bring innovative potential to the 
economy. Some universities around the world such as 
the Massachusetts Institute of Technology (MIT) and 
Stanford University are making these adjustments. 
Universities in different countries of the world must 
adapt and reshape the curricula of their engineering 
programs (Duval-Couetil et al., 2012). 

 Changes must be made to traditional education 
systems to advance the progress of modernization and 
renewal in countries (Dao, 2018). Universities need to 
adapt by adjusting traditional engineering curricula, 
as students' lack of entrepreneurship education leads 
to fewer engineers with valuable skills such as seeking 
opportunities, effective communication, negotiation 
and understanding business (Rodriguez et al., 2015). 
The valuable skills that lead to developing an 
entrepreneurial engineer mindset are not limited to 
one engineering track or discipline. Developing 
mindset will create better value wherever it is applied 
to engineering roles and tasks. The literature gap that 
this research seeks to address is the lack of research on 
the effectiveness of entrepreneurship courses offered 
by Jordanian universities in developing the 
entrepreneurial knowledge and skills of engineering 
graduates. Despite the increasing importance of 
entrepreneurship in the Jordanian economy, there is a 
lack of research on the impact of entrepreneurship 
courses on engineering graduates' entrepreneurial 
knowledge and skills. Additionally, there is a lack of 
research on the sources of entrepreneurial knowledge 
and skills among engineering graduates, as well as the 
relationship between entrepreneurial knowledge and 
skills, and the entrepreneurial engineer mindset. 
Furthermore, there is a lack of research on the impact 
of the entrepreneurial engineer mindset on job 
opportunities and prospects. Finally, there is a lack of 
research on the suggestions of engineering graduates 
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It is now necessary to have creative minds who think 
with an entrepreneurial mindset that will help in 
creating new innovative entrepreneurial projects that 
contribute to promoting economic growth and 
creating new job opportunities (Vodă and Florea, 
2019). This means that immersion in entrepreneurship 
education around the world is not only beneficial to 
developing economies but also helps students become 
more involved in pressing real-world problems, 
develop their critical thinking as well as expand their 
life skills. The first entrepreneurship course was 
introduced by Harvard Business School in the 1940s, 
after the end of World War II accompanied by major 
economic changes (Vesper and Gartner, 1997). 
Further progress appeared in the 1970s when other 
universities began to adapt and switch to the new 
educational system (Huang-Saad et al., 2019).

 Today, top universities around the world are racing 
to offer their students the best entrepreneurship 
education systems, which include all the skills needed 
to help graduates launch their successful startups and 
think unconventionally before starting the business 
process. Courses can be categorized into basic 
business knowledge, entrepreneurship skills, business 
plan development and prototyping. These universities 
are known for their contribution to the startup scene. 
This encourages fresh undergraduate students to 
enroll in entrepreneurship universities when looking 
for knowledge and future growth opportunities. 

 Scientific research shows the importance and 
effectiveness of integrating university education with 
entrepreneurial skills, thus increasing the number of 
successful new venture capital. It is important to 
highlight the fact that university education should not 
be defined in the classroom only because the main 
goal is to develop an entrepreneurial mindset. 
Valuable educational content must be taught 
throughout the student's university life including 
workshops, labs, competitions, class projects, 
internships and practices. The main reason for all this 
is to maintain students' interest in entrepreneurship 
and to advance, develop and enhance their future 
career opportunities (Akpochafo and Alika, 2018).

 Engineers tend to have logical, analytical, 
structured, and quantitative thinking that leads to 
problem-solving skills. If this is based on traditional 
engineering education, engineers may not be 
encouraged to explore innovative solutions. This 
highlights the gap in identifying customer 
expectations and needs (Karim, 2016). For 

engineering skills, technical design skills are essential 
for building aircraft, cars, energy systems, 
biotechnology and cities. However, engineers still 
need to work with people from other disciplines with 
diverse backgrounds and perspectives to carry out 
jobs. The engineer must adapt an effective 
communication strategy to be able to interact with 
professionals to implement a successful engineering 
innovation (Wood et al., 2004). This highlights the 
communication and strategic leadership skills gap for 
engineers to pioneer and lead future engineering 
innovations. 

 Recognition of the economic impact of innovation 
and entrepreneurship is constantly growing, and 
broad educational institutions in key areas such as 
science, technology, engineering, and mathematics 
( S T E M )  a r e  i n c r e a s i n g l y  i n f l u e n c e d  b y 
entrepreneurship educational programs (Shekhar and 
Huang-Saad, 2021). STEM is now working to move 
entrepreneurship beyond the business school model as 
well as immerse themselves in entrepreneurship in 
their educational systems to create a more 
entrepreneurial mental strength technical force with 
advanced business, social and personal skills to 
contribute effectively to their organizational 
environment (Wood et al., 2004).

 Engineering colleges have tried to apply 
innovation skills in engineering curricula (Duval-
Couetil et al., 2012; Blake Hylton et al., 2020). Some 
universities such as Aalborg University in Denmark 
have adapted a blended learning experience of 
academic and technological  knowledge of 
engineering, as well as various courses in project 
design and innovation.  

 The aspiration to professional freedom, to be a 
leader and a boss, and to become more respected is 
a l s o  a l w a y s  o n e  o f  t h e  i n f l u e n c e s  t h a t 
entrepreneurship courses give students. This drives 
students' energy towards a more diverse career path 
where they will be able to attract different innovative 
opportunities. This allows engineers to put all of their 
valuable skills and scientific and technological 
knowledge into practice. 

 Many authors have defined the entrepreneurial 
mindset. Entrepreneurial mindset is the inclination to 
discover, evaluate, and exploit opportunities. It is the 
habit of frequently using entrepreneurial thinking in 
your daily life, and constantly thinking about making 
a career out of starting businesses, both within 



existing organizations and as independent ventures 
(McGrath and MacMillan, 2000). People who have 
been described as having an entrepreneurial mindset 
share a set of personal characteristics that can be 
d ev elope d  over  t im e,  e xampl es  o f  t he se 
characteristics being a passion for looking for new 
oppor tunit ies,  a  discipl ine when pursuing 
opportunities and they are able to recognize and 
pursue the best opportunities with a strong focus on 
execution.

 Analysis of the engineering and commercial 
industries indicates that there is a demand when it 
comes to engineers with an entrepreneurial mindset. 
The world of engineering is fast emerging and it is no 
longer adequate for engineering graduates to be only 
technically qualified. In today's world, when a new 
engineer is  hired,  a  combination of  skills 
(communication, interpersonal, problem solving) are 
essential, and these skills are usually associated with 
an entrepreneurial mindset.

 As engineers are now expected to discover, 
evaluate, and exploit opportunities, they must learn 
how to work collaboratively with people with 
different experiences and backgrounds. Teamwork is 
essential to growing new innovative projects, and 
even if engineers are able to focus on product 
development and rely on other team members to work 
on turning the product into a viable business, they still 
need to understand the process and work together on a 
common goal by applying critical and creative 
thinking skills (Bosman and Fernhaber, 2018). This 
demand is  not  l imited to  the presence  of 
entrepreneurial engineers in a particular engineering 
discipline or career path. Instead, developing an 
entrepreneurial engineer mindset will allow engineers 
to create better value and benefit from their expertise 
no matter where it is applied. 

 It is important to develop the engineers of the 
future and widening their career opportunities and 
prospects, as well as improve their abilities to become 
great leaders in their field.

 Based on the literature review (e.g. Newport and 
Elms, 1997; Treanor, 2012; Rodrigues et al., 2012; 
Byers et al. 2013; KritiKoS, 2014; Barba-Sánchez and 
Atienza-Sahuquillo, 2018; Cheng et al., 2018; 
Holzmann et al., 2018; Saral and Alpkan, 2019; Roy et 
al., 2020; Baciu et al., 2020), there was a clear need for 
a study to investigate entrepreneurship education in 
Jordan. This study focused specifically on 

entrepreneurship education for undergraduate 
engineering students in Jordanian universities. 
Furthermore, it focused on how to develop 
entrepreneurial engineers and help them get more job 
opportunities.

3.  Methodology

 To study the impact of entrepreneurship education 
on engineering students in Jordanian universities, it is 
necessary to analyze  what universities offer in their 
engineering curricula. Examining the available 
entrepreneurship and innovation courses leads to a 
better understanding of the student's participation in 
entrepreneurship during the undergraduate 
engineering journey. This allows an understanding of 
the evolution of the “entrepreneurial engineer 
mindset” of engineering graduates in Jordan. 

 The process of obtaining responses from study 
participants was divided into four steps as follows:

 Step 1: Analyzing the curricula of engineering 
programs in all Jordanian universities.

 Step 2: Identifying the universities into two 
groups; universities that offer entrepreneurship 
programs for engineering students (compulsory or 
elective courses), and universities that do not offer 
such courses for their students.

 Step 3: Selecting four universities that offer 
entrepreneurial courses for engineering students 
(public and private universities). These included 
universities that offer compulsory courses, as well as 
universities that offer elective courses. 

 Step 4: Distributing the developed questionnaire to 
the graduate engineers from the four selected 
universities. 

 The questionnaire was developed based on the 
literature. To ensure the validity of the measurement 
instrument and thereby measuring what are supposed 
to be measured, the draft questionnaire distributed to a 
number of experts and then developed based on the 
received feedback, comments and suggestions. This 
was to ensure a high validity of questionnaire. 
Reliability was also tested and found to be high 
(Cronbach's Alpha = 0.876). 

 The population of the study consisted of twenty-
five Jordanian public and private universities that 
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offer engineering programs. 92% of them (23 
universi t ies) offer  compulsory or  elective 
entrepreneurship courses for engineering students.

 Secondary data were collected through a review of 
engineering curricula in the twenty-five Jordanian 
universities, to obtain the necessary information to 
answer the first question of the study (What is the 
percentage of Jordanian universities who offer 
entrepreneurial courses for engineering students?). 
The study analyze d engineering program curricula in 
Jordanian universities and identified which 
universities offer entrepreneurship programs for 
engineering students.

 Based on the outcomes of the overview of the study 
plans for the twenty-five universities, four 
universities were selected for the purpose of survey. 
The reason for choosing the mentioned universities is 
that one of them (Al-Hussein Technical University) is 
the only university that offers the course as a 
compulsory course for engineering students while the 
other three universities selected (University of Jordan, 
Princess Sumaya University for Technology, and Al-
Ahliyya Amman University) offer entrepreneurship 
course for engineering students as an optional 
university requirement. It is noted that there is a 
university in the sample (the only university in the 
study population) that offers the course as 
compulsory, so it would be possible to take advantage 
of it being mandatory and to test whether there are 
differences in the average “entrepreneurial engineer 
mindset” between this university and the rest of the 
three universities.

 It is understood that a larger sample size would 
have been more representative of the population. 
Therefore, more than 200 questionnaires were 
distributed to engineering students who graduated 
between 2016 and 2022, but the responses did not 
exceed 100, of which 65 were valid for analysis. As 
well as taking into account the fact that, the sample 
size was large enough to provide meaningful results.

 Primary data was collected using questionnaires 
distributed to engineering graduates from the four 
selected universities, to measure the role of 
undergraduate engineering students' entrepreneurship 
courses in the development of the “entrepreneurial 
engineer mindset” and then broadening their career 
horizons and opportunities. The collected primary 
data from engineering graduates helped in obtaining 
the necessary information to answer the other 

questions of the study.

 The questionnaire included demographic 
questions (gender, university of undergraduate 
education, year of graduation, engineering major, and 
employment situation). It also included thirty-two 
questions to measure the knowledge and skills of 
entrepreneurship based on the entrepreneurial 
competencies identified in Bruce R. Barringer and R. 
Duane Ireland's book (Barringer & Ireland, 2018), 
perceptions of entrepreneurial engineering, and 
broadening job opportunities and prospects. The 
measurement scale consisted of a 5-point scale: “1” 
for very poor, “2” for poor, “3” for average and “4” for 
good, and “5” for very good. 

 The following hypotheses were developed and 
tested using appropriate statistical analysis 
techniques:

 The first hypothesis: The level of knowledge and 
entrepreneurial skills of engineering graduates ranges 
from average to good.

 The second hypothesis: There is a significant 
di fference in  the level  of  knowledge and 
entrepreneurial skills of engineering graduates 
between Al Hussein Technical University and the 
other three universities.

 The third hypothesis: The responses of the 
engineering graduates reveal the mindset of the 
entrepreneurial engineer.

 The fourth hypothesis: There is a statistically 
significant correlation between entrepreneurial 
knowledge and skills of engineering graduates and 
their entrepreneurial mindsets. 

 Data was collected and analyzed using the 
appropriate statistical analysis techniques. Data were 
analyzed using descriptive statistics (frequencies, 
mean and standard deviation). Hypotheses were 
tested using (t-test and correlation).

4. Findings

 This study collected secondary data from the 25 
Jordanian universities that offer engineering 
programs. It examined study plans and engineering 
curricula and found that 92% of Jordanian universities 
o f f e r  e l e c t i v e  o r  m a n d a t o r y  c o u r s e s  i n 
entrepreneurship for engineering students and only 



 The distribution of participants according to their 
employment status is shown in Table 5. The 
employment status question is very important to 
understand if the engineers who are answering the 
questions have working experiences and are able to 
answer the questions regarding the relationship 
between entrepreneurial knowledge and getting better 
job opportunities and having wider career prospects. 
Employed in their engineering major answers 
represented 44.6% of the study sample, which gives a 
better indication for the questions regarding engineers 
having extra skills (marketing, sales, management…) 
helps engineers get better job offers and positions. 
Having only 4% as self-employed gives an indication 
that engineering graduates do not have enough skills 
and knowledge to be able to start their own businesses, 
thinking that starting a business needs partners 
coming from business backgrounds to fill in their gap 
in business knowledge.

 About 67% of the participants enrolled in the 
entrepreneurship course offered by J ordanian 
universities as an optional requirement for all 
students. More than 86% of r espondents indicated that 
this course is not enough to build knowledge on how 
to be an e ntrepreneurial engineer. This leads to the 
conclusion that although engineers obtain some of 
 their knowledge from the courses offered, the courses 
offered are not sufficient to build a solid f oundation of 
the entrepreneurial knowledge needed to tackle the 

8% of universities do not offer any elective or 
mandatory  entrepreneurship programs for 
engineering students. 

 This research surveyed engineers to gain a better 
understanding of their demographic information. The 
results in Table 1 showed that there was an equal 
distribution of male and female participants.

 The distribution of participants by year of 
graduation shown in Table 3. The majority of 
engineering graduates (more than 75%) were recent 
graduates in 2020 and beyond. Therefore, their 
k n o w l e d g e ,  s k i l l s ,  a n d  p e r c e p t i o n s  o f 
entrepreneurship were new.  

The distribution of participants by engineering major 
is shown in Table 4. More than a third of the 
respondents were civil engineers and the remainder 
were from other engineering disciplines. 

Table 1 : Distribution of participants by gender

Table 2 : The distribution of participants according 
to the university from which they graduated

Table 3 : the distribution of 
participants by year of graduation

Table 4: The distribution of 
participants by engineering major
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rapidly emerging engineering i ndustry. About 99% of 
respondents agreed that having an entrepreneurship 
course for e ngineers, as a mandatory requirement for 
all engineering students would be of greater value.

 The set of entrepreneurial knowledge and skills 
included in the questionnaire was developed based on 
the literature. Participants' responses to these 
entrepreneurial knowledge and skills shown in Table6 
. As s hown in the table, most of entrepreneurial 
knowledge and skills ranged from poor to average for 
 the following relevant aspects: capturing market 
needs, feasibility analysis, writing a business plan, 
 entrepreneurial finance, and managing innovation 
projects. While most of them ranged from average to 
 good for the remaining relevant aspects. 

 Descriptive statistics related to the skills and 
knowledge of entrepreneurship are shown in T able 7. 
The mean of entrepreneurial knowledge and skills is 
closer to average than to good.  

 Outputs of one-sample t test shown in Table VIII. 
As shown in Table 8, sig. (2-tailed) = 0.099, which is 
not significant. This indicates that the mean of 
entrepreneurship knowledge and skills of engineering 
graduates ranged from average to good. Therefore, the 
first hypothesis is accepted.

 Independent samples t-test was used to test the 
second hypothesis in terms of the existence of 
statistically significant differences in the level of 
entrepreneurship knowledge and skills of engineering 
graduates between Al-Hussein Technical University 
(where the business entrepreneurship course is 
compulsory) and the other three universities (where 
the business entrepreneurship course is elective). 
Outputs of independent samples t-test shown in Table 
9. This indicates that there is s ignificant difference in 
the level of entrepreneurial knowledge and skills of 
engineering g raduates between Al Hussein Technical 
University and the other three universities. Therefore, 
 the second hypothesis is accepted. This result is 
expected and logical, as Al-Hussein Technical 
 University offers the entrepreneurship course as a 
mandatory course with a practical nature, w hile other 
universities offer it as an elective course. 

 Engineers were asked about their source of 
entrepreneurial knowledge; they had the ability to 
choose multiple sources of knowledge. As shown in 
Figure 1, the main source of entrepreneurial 

Table 5 : The distribution of participants 
according to their employment status

Entrepreneurship 
Knowledge & Skills  

Very 
 

Poor  
Poor Avera

ge
Good Very 

Good
Entrepreneurship 
and innovation

 

1.5%

 

15.4%
47.7%

20.0% 15.4%

Capturing market 
needs

 

1.5%

 

29.2%
33.8% 24.6% 10.8%

Feasibility analysis

 

4.6%

 

24.6% 49.2% 16.9% 4.6%

Writing a business 
plan

 

0.0%

 

27.7%
43.1%

23.1%
6.2%

Teamwork and 
leadership skills

 

3.1%

 

9.2%
21.5% 41.5%

24.6%

Marketing

 

3.1%

 

20.0% 23.1% 33.8% 20.0%

Entrepreneurial 
finance

13.8% 26.2% 38.5% 18.5%
3.1%

Managing 
innovation projects

1.5%
30.8% 30.8% 21.5% 15.4%

Communication 
skills

4.6%
10.8% 20.0% 36.9% 27.7%

Problem-solving 4.6% 1.5% 20.0% 40.0% 33.8%

Planning and 
Strategic thinking

3.1%
4.6%

16.9%
43.1% 32.3%

Engineering 
technical skills

1.5% 1.5%
30.8% 47.7% 18.5%

Industry research 6.2% 12.3% 36.9% 27.7% 16.9%

Product 
development

9.2% 16.9% 40.0% 24.6%
9.2%

Strategic business 
development

10.8%
24.6% 33.8% 24.6% 6.2%

Table 6 : Participants' responses to 
entrepreneurial knowledge and skills

Table 7 :  Descriptive statistics 
(the skills and knowledge of entrepreneurship)

 Descriptive Statistics

N Mean Std. Deviation
Entrepreneurship Knowledge &                               
Skills

 

65 3.3600 0.67452

Valid N (list wise) 

 
65

Table 8 : Outputs of one-sample t-test 
(entrepreneurship knowledge & skills)

One-Sample Test Test Value = 3.5

t

 

df

 

Sig.
(2-tailed)

Mean 
Difference

95% Confidence 
Interval of the 

Difference

Lower Upper
Entrepreneurship 
Knowledge & 
Skills

 -
1.673

 
64

 

0.099 -0.14000 -0.3071 0.0271



Table 9 : Outputs of independent samples t-test

Table 10 : Perceptions of entrepreneurial 
engineering (self-designed questions) 

knowledge and skills for engineering graduates is 
university courses followed by entrepreneurship 
programs and workshops, then practical experience 
working with startups and finally participation in 
e n t r e p r e n e u r s h i p  c o m p e t i t i o n s .  H a v i n g 
undergraduate courses, as one of the main courses, is a 
positive indication of the potential that these courses 
can bring to undergraduate engineering students.

 The set of questions included in the questionnaire 
was developed based on the literature. Participants' 
responses to the perceptions of entrepreneurial 
engineering are shown in Table 10. As shown in the 
table, about 50% of them answered “yes” to the 
question “Do you have a business idea in 
engineering?” 60% to the question “Have you ever 
tried to start your own small business?” and more than 
80% for all remaining questions.

 Descriptive statistics related to the entrepreneurial 
engineer mindset are shown in Table 11. T he average 
mindset of an entrepreneurial engineer is closer to 
“yes” than to “no.” 

 Outputs of the one-sample t-test are shown in Table 
12. As shown in the table, sig. (2-tailed) = 0  .000, 
which is significant. This indicates that the responses 
of the engineering graduates did n ot reveal the 
mindset of the entrepreneurial engineer. Therefore, 
the third hypothesis is r ejected.

Independent Samples Test  

Levene's Test 
for Equality of 

Variances  t-test for Equality of Means  

F Sig.  t  df  
Sig. (2-
tailed)  

Mean 
Difference  

Std. Error 
Difference  

95% Confidence 
Interval of the 

Difference  

Lower  Upper  
Entreprene
urship 
Skills 

Equal variances 
assumed 

4.224 0.044  -0.231  63  0.818  -0.04622  0.20006  -0.44600  0.35356  

Equal variances 
not assumed   -0.291  36.395  0.772  -0.04622  0.15864  -0.36784  0.27540  

Table 9. Outputs of independent samples t-test

Table 11 : Descriptive statistics related to 
the entrepreneurial engineer mindset

Descriptive Statistics

N Mean Std. Deviation
Entrepreneurial Engineer 
Mindset

 

65 1.8000 0.17139

Valid N (list wise)

 
65

Table 12 : Outputs of one-sample t-test 
(entrepreneurial engineer mindset)

One-Sample Test Test Value = 2

t df
Sig. (2-
tailed)

Mean 
Difference

95% Confidence 
Interval of the 

Difference

Lower Upper
Entrepreneurial 
Engineer 
Mindset

-9.408 64 0.000
-

0.20000
-0.2425 -0.1575
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 About 94% of the participants think that having 
entrepreneurial skills as an addition to your 
engineering knowledge will broaden their career 
horizons and opportunities.  They also think that 
engineering graduates with additional skills 
(management, marketing, sales....) can get better job 
offers. More than 92% of respondents believe that 
adding an entrepreneurship course for engineers as a 
mandatory requirement will help graduates get more 
career opportunities and broader career prospects.

 Correlation test results are shown in Table 13. 
Correlation coefficient = 0.314 and the sig. (2-tailed) 
= 0.011, which indicates that there is a statistically 
significant positive correlation between the 
knowledge and skills of entrepreneurship and 
entrepreneurial engineer mindset. Therefore, the 
fourth hypothesis is accepted.

5. Discussion

 Based on the findings of this research, 92% of 
Jordanian universities offer courses related to 
entrepreneurship. Only 4% offer compulsory and 
intensive entrepreneurship program for engineering 
students, while 88% offer elective courses related to 
entrepreneurship, offered for all undergraduate 
students. This study gives a positive indicator about 
the level of the entrepreneurial knowledge and skills 
the engineering graduates have. Level of knowledge 
and skills in entrepreneurship is explored to be 
between average and good, which led to accepting the 
first hypothesis.

 The research also sheds light on the relationship 
between knowledge of entrepreneurship, getting more 
career opportunities and having broader career 
prospects. This study leaves us with an important 
conclusion that engineering graduates need a 
foundation of entrepreneurial knowledge and skills. 

Not only does this foundation of knowledge help 
engineers deal with the ever-growing industry, but it 
has also been proven through this study that it helps in 
getting a better job opportunity that expands job 
horizons and that engineering graduates need the 
knowledge and skills in entrepreneurship to get 
broader career prospects, and to get more of 
employment opportunities. 

 The study sample of 65 engineers agreed that 
having an “engineering entrepreneurship course” 
would be a positive addition to their undergraduate 
engineer ing learning journey.  Developing 
entrepreneurial knowledge, skills, and motivation is 
considered as the key factor to paving new career 
paths for engineers. The research focused on 
identifying the impact of blended programs or 
e n g i n e e r i n g  c u r r i c u l a  r e i n f o r c e d  w i t h 
entrepreneurship education, on graduates and on their 
future choices and opportunities. The main impact 
examined was the change in attitude in considering 
entrepreneurship as a career path. The survey showed 
how students who did not participate in their 
undergraduate years in any entrepreneurial courses or 
programs prefer to work in government jobs or in 
large companies because they specialize only in their 
specific engineering field.

 The students who participated in the programs and 
courses were more motivated to start and lead their 
own businesses as well as to work in small or medium 
enterprises where they can learn a lot about different 
d isc ip l ines and  ro les ,  making them more 
knowledgeable and well-prepared to lead various 
innovative engineering projects.

 Exposure to such education helps in exploring the 
mindset of creating something new, flexibility, and 
independence when it comes to opening a small 
business to meet a need in the market (Duval-Couetil 
et al., 2012). Integrating entrepreneurship education 
into engineering curricula can contribute to creating a 
creative learning environment where students learn 
about business, finance, marketing, and many other 
valuable knowledge. Hence, this helps the students to 
bridge the gap in business knowledge, which they feel 
may be their weakness and the reason for their lack of 
confidence in starting their own business.

 Recently, entrepreneurship education has 
gradually begun t o develop in Jordanian u niversities. 
Elite universities started a dding such courses as a 
potential complement to business e  ducation, followed 

Table 13 : Correlation test results (entrepreneurship 
knowledge & skills, entrepreneurial engineer mindset)

Correlations

Entrepreneurship 
Knowledge & 

Skills

Entrepreneurial 
Engineer 
Mindset

Entrepreneurship 
Skills

Pearson Correlation 1 0.314*

Sig. (2-tailed) 0.011

N

 

65 65

Entrepreneurial 
Engineer 
Mindset

 

Pearson Correlation 0.314* 1

Sig. (2-tailed)

 

0.011

N

 

65 65

*. Correlation is significant at the 0.05 level (2 -tailed).



by the rest of the universities, adding e ntrepreneurship 
courses as an option i n the university's e lective 
requirements. When these adjustments started to take 
 place in the  Jordanian universities, it was still unclear 
 whether these programs will increase student's actual 
  entrepreneurship knowledge and skills, and if it is 
going to c hange the economy or the jobs p rovided by 
companies for f resh graduates.

 The findings of this research suggest that 
universities should consider offering more intensive 
and compulsory entrepreneurship courses for 
engineering students in order to equip them with the 
necessary knowledge and skills to become successful 
entrepreneurs. Furthermore, universities should also 
f o cu s  on  de ve lop ing  t he  m ind se t  o f  t h e 
entrepreneurial engineer in order to help engineering 
graduates expand their job opportunities and 
prospects. Finally, universities should also consider 
providing more resources and support for engineering 
graduates to help them develop their entrepreneurial 
knowledge and skills.

6. Conclusion And Recommendations

 This study focused on a series of analyze s to find 
out if there is a relationship between providing 
e n t rep reneur ia l  educ at ion ,  exp lor ing  t he 
'entrepreneurial engineer mindset,' and thereby 
widening engineers' job opportunities and career 
prospects. The conclusion reached by the analysis 
series is that there is a positive relationship between 
entrepreneurial skills and mindset.

 Although engineering graduates have highlighted 
undergraduate courses as one of their main sources of 
knowledge, there are some pieces missing for 
engineers during their undergraduate years in regards 
to the courses offered. These available classes are 
incompatible with today's engineering world's needs 
for entrepreneurial knowledge.

 Collectively, these findings begin to get an idea of 
  how closely the two fields (entrepreneurship and 
engineering) are related. This idea is supported by 
many researchers with previous research conducted 
globally, and this study comes to support the idea of 
  the rela t ionship between engineering and 
entrepreneurship to build new and innovative 
engineering projects in Jordan as well as around the 
world.

 Improve existing courses and change them into 

mandatory requirements, to get to the point where 
they form the well-built foundation of entrepreneurial 
knowledge and develop the entrepreneurial engineer 
mindset needed to think freely and outside the box 
when it comes to an engineer's career opportunities 
and prospects. As well as starting contacts and 
directions with engineering professors about the link 
between the two fields and the importance of 
consolidating the concept of entrepreneurship in all 
engineering courses and topics. Educating future 
engineers with a solid engineering education and the 
right entrepreneurial knowledge, will benefit them 
and put them ahead of the engineering game today.

 Several indicators show that there is a dire need for 
engineers with skills and knowledge in the field of 
entrepreneurship because today 's  growing 
environment is full of market competitiveness and 
business  pressure,  making innovat ion and 
entrepreneurship among the key factors of today's 
engineering world.

 The study concluded that it is necessary for 
engineering undergraduates to get the proper 
entrepreneurial education to be able to correlate it 
with their engineering major, which results in thinking 
wider towards their engineering career and future 
opportunities, as well as being able to compete in 
today's innovative and fast emerging engineering 
industry.

 Finally, suggesting a general framework for 
engineering curricula in Jordanian universities, 
providing a new, practically useful approach to how to 
set up engineering curricula when combined with the 
concept of entrepreneurship and the mindset of the 
entrepreneurial engineer.

7.  Study Limitations And Future Research

 One of the limitations of this study is that it relied 
on the perceptions of university graduates engineers 
during recent years about entrepreneurial knowledge 
and skills. In addition to the relatively small size of the 
sample that was analyze d, although it is statistically 
appropriate and its results can be generalized to the 
study population. The real challenge was in 
distributing questionnaires during the period of the 
Corona epidemic. This is in addition to the fact that the 
subject of entrepreneurship is relatively new to 
Jordanian universities. Study plans in the vast 
majority of universities classify it as elective subjects, 
and only one university classifies it as compulsory.
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It is suggested that studies be conducted on the extent 
to which entrepreneurship concepts, practices and 
skills are included in the curricula of academic 
programs and courses in universities at the graduate 
and undergraduate levels.  
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