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ABSTRACT: Limited job opportunities in industries result in the continually increasing number of graduates from
engineering educational institutions having difficulty finding a job. A viable strategy to develop is to encourage
entrepreneurship in the learning design for engineering education. It is expected that by undergoing practical learning in
combination with entrepreneurship, engineering students may gain practical experience and have an entrepreneurial
spirit, so that they can become great entrepreneurs. In this article, the author explains about entrepreneurial education,
entrepreneurial intention, and focuses on learning design, which develops entrepreneurial skills through practical
teaching in engineering education. This design involves student activeness and student-oriented learning in which
teachers serve as facilitators in motivating their students to accomplish learning purposes agreed on by both teachers
and students. The full support of leaders, faculty members, staff and stakeholders is instrumental in serving this
purpose.

INTRODUCTION
Learning processes in engineering education take place through two kinds of learning: theoretical and practical.
The former is done in classes in which students listen to teachers’ explanations and the latter is done in a laboratory.
Recently, practical learning in engineering education has developed products that command only a low selling price
[1][2]. Such products are left abandoned after the learning has finished, which imposes an onerous burden on the
institutions, due to the great expense incurred for practical learning, including budgets for materials, electricity
and supporting devices [3-5]. What is more, the products’ lack of a good quality standard worsens this condition.
This will badly influence students’ creativity, responsibility, motivation and competitiveness in making products during
their learning.
Given the poor conditions under which engineering education institutions find themselves motivated the author to draw
up a learning design by applying entrepreneurship. The aim of learning design by applying entrepreneurship is that the
engineering education students have entrepreneurial spirit with which to make products having a high sale price.
To achieve this aim, technical colleges may work in collaboration with industry. According to Sjøvoll, students’
entrepreneurial flair should be developed as soon as possible through learning processes [6]. This enables them to be
directly involved in creative processes [7][8] and to be equipped for independent life in the future [9][10].
It is expected that students should have practical experience of industrial processes, such as designing products,
estimating production costs, manufacturing goods, evaluating product quality, packing products and managing income
from selling products. In this learning design by applying entrepreneurship, the students play decisive roles in all
processes, whilst teachers play supporting roles as supervisors.
ENTREPRENEURSHIP EDUCATION IN ENGINEERING EDUCATION
Entrepreneurship education may be provided to engineering education students to improve and develop their
entrepreneurial skills [11-18] so that they can work independently [19]. It is ideally suited to providing the students with
personal entrepreneurial capacity to handle problems of uncertainty and complexity in their future work and personal
life [20-22]. They need personal entrepreneurial capacity, including skills in founding commercial organisations in
supporting effective entrepreneurial actions [23]. This focuses on the implication of the discussion and characteristics of
learning processes of engineering educational institutions [23-26].
The widely held view of entrepreneurial education stresses teaching contexts on pedagogy and the organisational
processes needed to support entrepreneurial skills, and attributes of various disciplines and multi-disciplines [27][28].
Entrepreneurial education in the term of intra-disciplines involves all staff, students and the university in learning
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processes [29]. This needs organisational structures to support the introduction of the entrepreneurship concept to the
institution [30], for it is not merely a model of conventional business schools [31].
Subsequently, good practice in entrepreneurial education to ensure that graduates can develop their entrepreneurship is
aided by developing students’ entrepreneurial behaviour, attitudes and skills, and providing them with key
entrepreneurial competencies [32]. This will motivate and help them to have professional careers or to be involved in
promoting new business enterprises. Gibb has mentioned four steps of entrepreneurial education leading to specific
results, explained as follows [33].
The first step is to develop entrepreneurial behaviour, attitudes and skills. The expected results from this step are
opportunity seeking, initiative taking, ownership of a development, commitment to see things through personal focus of
control (autonomy), intuitive decision making with limited information, networking capacity, strategic thinking,
negotiation capacity, selling/persuasive capacity, achievement orientation and calculated risk-taking.
The second is to generate motivation for an entrepreneurial career. This step is supposed to result in the understanding
of the benefits of an entrepreneurial career, a comparison with an employee career, some heroes as friends,
acquaintances and images of entrepreneurial people, just like them.
The third is to understand processes of venture creation with which it is expected that students and graduates can go
through the total process, know what challenges at each stage will be and know roughly how to handle them.
The last is to develop generic entrepreneurship competencies. It is expected from this step that students and graduates
will know how to find an idea, how to appraise an idea, how to see problems as opportunities, how to identify the key
people to be influenced in any development, how to build the know who, how to learn from relationships, how to assess
business development needs, where to look for answers, emotional self-awareness, how to manage and read emotions,
how to handle relationships, and how to constantly see yourself and the business through the eyes of stakeholders and
particularly customers.
Entrepreneurial education given in an institution may be through both intra-curricular and extracurricular activities and
competition-based business plans. Intra-curricular activities may involve guest speakers or professors, compulsory
modules or partial ones, carrying out projects of practical lessons, industry placement and business simulation games.
Extracurricular activities may constitute entrepreneur forums, commercial and mentoring programmes, weekly
business, student exchanges and workshops. In addition, the competition-based business plan can be implemented
through competition for students’ business, the involvement of engineering education in marketing processes,
the allocation of funds for engineering education to make innovation, to set up workshops and to develop initiatives
[32][34].
The entrepreneurial education programme should be carefully planned through identification of students’ skills and
field of knowledge considered to be important to be included the programme. The basic skills and field of knowledge
identified are creativity, innovation, communication skills, ability to find opportunities, develop business plans, assess
risks and profits of business, promote ideas and attract customers. In the first stage of the programme, students need to
be provided with skills and extensive knowledge of managing human resources and responding to business failure,
and knowledge of self-development, entrepreneurial roles and legal rules [32].
ENTREPRENEURIAL INTENTION
Intention is someone’s motivation to make an effort or take a conscious decision [35]. Entrepreneurial intention is
someone’s motivation to make a conscious decision to establish a business venture. Thompson defined entrepreneurial
intention as someone’s knowledge of his/her self-confidence to establish a commercial venture and intentionally plan to
do so in the future [36]. Therefore, it is related not to a question of what, but to a question of how. Business connection,
additionally, is highly instrumental in strengthening someone’s entrepreneurial intention [37], which functions as
a catalyst for an action [38].
According to research results, intention can make reliable predictions about actual actions as a form of control over
other actions and applications [39-41]. Some writers also stated that the decision to be an entrepreneur and establish
a profit-making organisation involves a thought process and a firm plan intentionally devised [42-45]. Entrepreneurship
is a good example of intentional actions which can be used as model intention [38][42][44][45]. Intention serves as the
best indicator of planned actions, especially, for the entrepreneurial education programme [46].
Given the explanation above, the concept of entrepreneurial intention is often used as a measure for entrepreneurial
programmes. Actually, it is not always practical for detecting how many students eventually establish a real business,
for this will take a long time. However, entrepreneurial intention can help measure direct effects of the programmes,
which concentrate students’ entrepreneurial intentions on the establishment of their own business ventures [47].
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ENTREPRENEURSHIP AS A LEARNING DESIGN
Making entrepreneurship a learning design is not so easy and every single process should be carefully planned.
The process includes designing syllabuses, learning activities and evaluation process. In order for this learning design to
work properly as planned, professors, administrative staff and stakeholders should be involved in it. As shown in Figure
1, the design is consecutively implemented by devising syllabuses and building up financial supports, making plans and
implementing them, encouraging reflection, completing final products, stimulating selling process, carrying out
evaluation and obtaining additional finance.

Figure 1: A learning design of engineering education encouraging entrepreneurship.
The syllabus for practical learning devised by teachers, includes: learning purposes, practical learning, lesson subjects,
reference sources, learning methods, tools of learning, devices and materials needed during the practical learning,
periods of practical learning, and the final result of the practical learning established for a semester. In addition, teachers
should develop the main themes in accordance with the programme materials and those in accordance with students’
creativities.
The next action is making a plan. The planning process is one of the first steps in this learning design by applying
entrepreneurship, which must involve students taking practical learning. It includes P1 - P4. P1, the forming of working
groups consisting of three or four students working in close partnership during the practical learning. Subsequently,
the groups discuss business matters, they will run subject to themes supervisory teachers developed (P2). Furthermore,
they make an analysis of market segmentation according to trends followed by customers (P3). After knowing what
products to manufacture, they continue designing products. The design created is discussed by all members of the group
under the supervision of teachers. They have to choose materials, tools and the equipment needed in the production
process thereafter.
The aim of the involvement of students in the planning process is not only to encourage students to explore their
creative ideas and transform them into product designs, but also to help them have commitment to the teamwork and
competitive spirit against any other groups shown by their level of motivation. These are all aimed at developing the
creativity they will need to be entrepreneurs in the future [7-10].
The ready-made plans are later implemented through three steps (I1-I3), through which all group members have to
manufacture selling goods as planned. I1 is the preparatory process in which all raw industrial materials are gathered.
I2 is the manufacturing process. I3, meanwhile, is a process in which they have to impose quality control over the
manufacturing process. In practice, there are many obstacles in the way of the processes, from the poor condition of
devices and equipment to human errors. Such obstacles must be encountered by all group members, and herein good
teamwork is needed most, so that the groups may have good products to promote. Brilliant teamwork is one of the main
characteristics of future entrepreneurs [7][8][10]. Additionally, this process helps students to have responsibility and
creativity in solving possibly occurring problems.
The next step will be the reflection through quality assessment in which the manufactured products must be presented
before advisory teachers and any other groups. Internal assessment (R1) is aimed at receiving constructive feedback
about the products, which helps with the decision about whether the products are good enough to be marketed. If so,
the group members arrange for prepublication promotion of the products (R2) in the university or in general public,
but if not, they should remanufacture the products and make them better according to the feedback received.
This assessment, in which the products will be provided with immediate feedback from potential users and customers, is
carried out in order to know whether they can satisfy consumers’ desires and needs as planned. R3 is the summary of R1
and R2, which is usually used in the evaluation process before the products are manufactured on a massive scale.
Feedback from teachers, other groups and customers prepares students to be open to any suggestion and criticism about
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their works. This will also encourage them to display good sportsmanship and to be aware of their own shortcomings,
to be better in the future [48].
After the products are modified as suggested by the feedback, the group members should impose quality control over
the final products under the supervision of the teachers who have the authority to determine whether a product is good
enough to be marketed or if it needs modifying. Products considered to be of good quality can be marketed and
distributed. All the group members must be involved in the selling action, the financial income of which is divided into
capital and profits. The former will be used in manufacturing products in the next practical learning process. In Figure 1,
evaluation is not only done at the end of the steps, but each step is always to be evaluated. P5 (evaluation in the planning
process), I4 (evaluation in the production process) and R4 (evaluation in reflection process) are evaluations made in the
overall learning processes by applying entrepreneurial attitudes. Considering the urgency to enhance the quality of the
learning result, an evaluation of the learning process of each step must be undertaken, because it is a very important part
of the learning process that can be used to improve the quality of these learning outcomes [49-50].
CONCLUSIONS
Engineering education must provide students not only with technical skills, but also with professional entrepreneurial
expertise. The learning design by entrepreneurship implementation is formulated for engineering students by
implementing it in the practical learning of production in engineering education. The learning design includes devising
syllabi and building up financial support for the production process, making plans and implementing them, encouraging
reflection, imposing quality control, stimulating the selling process, and carrying out evaluations of every process for
feedback to improve the quality of products and each step of the learning processes.
The implementation of this learning design stresses student-oriented learning and intensive supervision by teachers.
The support of leaders, faculty members, staff and stakeholders is instrumental in ensuring the success of this
implementation programme. The involvement of all mentioned here shows strong commitment to the importance of
practical learning, because it provides students with real entrepreneurial skills in the general public. This will help
engineering graduates to respond to international demands that they be equipped with professional competencies,
especially for being entrepreneurs. Also, they will benefit from the learning design, for they will be completely prepared
both to be potential workers and to offer job opportunities to other people.
REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.
13.
14.
15.
16.
17.

Mahmud, J.O., Ismail, M.S.M. and Taib, J.M., Engineering education and product design: Nigeria’s challenge.
Procedia - Social and Behavioral Sciences, 56, 679-84 (2012).
Kremer, M., Pharmaceuticals and the developing world. J. of Eco. Perspectives, 16, 4, 67-90 (2002).
Felder, R.M., Woods, D.R., Stice, J.E. and Rugarcia, A., The future of engineering education II: teaching methods
that work. Chemical Engng. Educ., 34, 1, 26-39 (2000).
Felder, R. M., Engineering Education: a Tale of Two Paradigms. In: McCabe, B., Pantazidou, M. and Phillips, D.,
(Eds), Shaking the Foundations of Geo-engineering Education. Leiden: CRC Press, 9-14 (2012).
Katz, M.J., Understanding the costs of experiential legal education. J. of Experiential Learning, 1, 1, 28-59 (2015).
Sjøvoll, J., Entrepreneurial mindsets in entrepreneurial schools. European Scientific J., Special Edition, 1, 18-29
(2014).
Kommula, V.P., Uziak, J. and Oladiran, M.T., Peer and self-assessment in engineering students’ group work.
World Trans. on Engng. and Technol. Educ., 8, 1, 56-60 (2010).
Lynch, D., Preparing Teachers in Times of Change. Primrose Hall Publishing Group (2012).
Kamberidou, I., Women entrepreneurs: we cannot have change unless we have men in the room. J. of Innovation
and Entrepreneurship, 2, 1, 1-8 (2013).
Shepherd, D.A., A Psychological Approach to Entrepreneurship. Selected Essays of Dean A. Shepherd. UK:
Edward Elgar Publishing (2014).
Maresch, D., Harms, R., Kailer, N. and Wimmer-Wurm, B., The impact of entrepreneurship education on the
entrepreneurial intention of students in science and engineering versus business studies university programs.
Technological Forecasting and Social Change, 104, 172-179 (2016).
Hannon, P., Teaching pigeons to dance: sense and meaning in entrepreneurship education. Educ. and Learning,
48, 5, 296-308 (2006).
Jack, S.L. and Anderson, A.R., Entrepreneurship education within the enterprise culture. Inter. J. of
Entrepreneurial Behaviour and Research, 5, 3, 110-125 (1999).
Klofsten, M., Learning entrepreneurship at universities: a Swedish case. J. of European Indust. Learning, 24, 6,
337-344 (2000).
Kneale, P., Imaginative Curriculum Guide. Enterprise in the Higher Education Curriculum. UK: Higher
Education Academy (2005).
Miclea, M., Learning to do as a pillar of education and its links to entrepreneurial studies in higher education:
European contexts and approaches. Higher Educ. in Europe, 29, 2, 221-231(2004)
Rae, D. and Carswell, M., Towards a conceptual understanding of entrepreneurial learning. J. of Small Business
and Enterprise Develop., 8, 2, 150-158 (2000).

413

18. Quality Assurance Agency for Higher Education. Enterprise and Entrepreneurship Education - Guidance for UK
Enterprise Education Providers. London, UK: QAA (2012).
19. Green, F.J. and Saridakis, G., The role of higher education skills and support in graduate self-employment. Studies
in Higher Educ., 33, 6, 653-672 (2008).
20. Gibb, A.A., Entrepreneurship: unique solutions for unique environments. Is it possible to achieve this with the
existing paradigm?. Inter. J. of Entrepreneurship Educ., 5, 93-142 (2007).
21. Fatt, J.P.T. and Ang, T.H., Enhancing entrepreneurial spirit: a resolve for university graduates. Manage. Research
News, 18, 1/2, 31-52 (1995).
22. Ravasi, D. and Turati, C., Exploring entrepreneurial learning: a comparative study of technology development
projects. J. of Business Venturing, 20, 137-164 (2005).
23. Barrie, S.C., A conceptual framework for the teaching and learning of generic graduate attributes. Studies in
Higher Educ., 32, 4, 439-458 (2007).
24. Haggis, T., Pedagogies for diversity: retaining critical challenges amidst fears of dumbing down. Studies in Higher
Educ., 1, 5, 521-535 (2006).
25. Kinchin, I.M., Lygo-Baker, S. and Hay, D.B., Universities as centres of non-learning. Studies in Higher Educ., 33,
1, 89-103 (2008).
26. Pusca, D. and Northwood, D., O., How to engage students in the context of outcome-based teaching and learning.
World Trans. on Engng. and Technol. Educ., 13, 3, 268-273 (2015).
27. Volkmann, C., Entrepreneurial studies in higher education. Higher Educ. in Europe, 29, 2, 177-185 (2004).
28. Politis, D., The process of entrepreneurial learning: a conceptual framework. Entrepreneurship in Theory and
Practice, 29, 4, 399-424 (2005).
29. Roman, S., Cuestas, P.J. and Fenollar, P., An examination of the interrelationships between self-esteem, others’
expectations, family support, learning approaches and academic achievement. Studies in Higher Educ., 33, 2, 127138 (2008).
30. Gibb, A., Haskins, G., Hannon, P. and Robertson, I., Leading the Entrepreneurial University - Meeting the
Entrepreneurial Development Needs of Higher Education Institutions. UK: National Centre for Entrepreneurship
in Education (2012).
31. Gibb, A., In pursuit of a new enterprise and entrepreneurship paradigm for learning: creative destruction, new
values, new ways of doing things and new combinations of knowledge. Inter. J. of Manage. Reviews, 4, 3, 233269 (2002).
32. Chou, C-M., Shen, C-H., Hsiao, H-C. and Chen, S-C., A study on constructing entrepreneurial competence
indicators for business department students of vocational and technical colleges in Taiwan. World Trans. on
Engng and Technol. Educ., 8, 3, 316-320 (2010).
33. Gibb, A., Entrepreneurship and small business management: can we afford to neglect them in the twenty-first
business school?. British J. of Manage., 7, 4, 309-321 (1996).
34. Tan, M., Yang, Y. and Yu, P., The influence of the maker movement on engineering and technology education.
World Trans. on Engng and Technol. Educ., 14, 1, 89-94 (2016).
35. Conner, M. and Armitage, C.J., Extending the theory of planned behavior: a review and avenues for further
research. J. of Applied Sociology and Psychology, 28, 15, 1429-1464 (1998).
36. Thompson, E.R., Individual entrepreneurial intent: construct clarification and development of an internationally
reliable metric. Entrepreneurship: Theory and Practice, 33, 3, 669-694 (2009).
37. Ajzen, I., The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50, 2: 179211 (1991).
38. Fayolle, A., Gailly, B.T. and Lassas-Clerc, N., Assessing the impact of entrepreneurship education programmes:
a new methodology. J. of European Indust. Learning, 30, 8/9, 701-720 (2006).
39. Armitage, C.J., and Conner, M., Efficacy of the theory of planned behaviour: A meta-analytic review. British J. of
Social and Psychology, 40, 471-499 (2001).
40. van Gelderen, M., Brand M, van Praag, M., Bodewes, W., Poutsma, E. and van Gils, A., Explaining entrepreneurial
intentions by means of the theory of planned behaviour. Career Develop. Inter., 13, 6, 538-559 (2008).
41. Sutton, S., Predicting and explaining intentions and behavior: how well are we doing?. J. of Applied Social
Psychology, 28, 15, 1317-1338 (1998).
42. Autio, E., Keeley, R.H., Klofsten, M., Parker, G.G.C. and Hay, M., Entrepreneurial intent among students in
Scandinavia and in the USA. Enterprise and Innovation Manage. Studies, 2, 2, 145-160 (2001).
43. Bird, B., Implementing entrepreneurial ideas: the case for intention. Acad. of Manage. Review, 13, 3, 442-453
(1988).
44. Krueger, N., The impact of prior entrepreneurial exposure on perceptions of new venture feasibility and
desirability. Entrepreneurship: Theory and Practice, 18, 1, 5-21 (1993).
45. Tkachev, A. and Kolvereid, L., Self-employment intentions among Russian students. Entrepreneurship and
Regional Develop., 11, 3, 269-280 (1999).
46. Krueger, N. and Carsrud, A., Entrepreneurial intentions: applying the theory of planned behaviour.
Entrepreneurship and Regional Develop., 5, 4, 315-330 (1993).
47. Hytti, U. and Kuopusjarvi, P., Evaluating and Measuring Entrepreneurship and Enterprise Education: Methods,
Tolls and Practices. Turku: Turku School of Economics and Business Administration, 1-65 (2004).
48. Bligh, M.C., Kohles, J.C. and Pillai, R., Romancing leadership: past, present, and future. The Leadership
Quarterly, 22, 6, 1058-77 (2011).

414

49. Astra, I., Wahyuni, C. and Nasbey, H., Improvement of learning process and learning outcomes in physics
learning by using collaborative learning model of group investigation at high school (grade X, SMAN 14 Jakarta).
J. of Educ. and Practice, 6, 11, 75-79 (2015).
50. Reich, A.Z., Collins, G.R., and DeFranco, A. L., Is the road to effective assessment of learning outcomes paved
with good intentions? Understanding the roadblocks to improving hospitality education. J. of Hospitality, Leisure,
Sport and Tourism Educ., 18, 21-32 (2016).

415

