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Abstract. Malaysian Engineering Accreditation (Engineering Programme Accreditation
Manual, 2007) requires all bachelor degree in engineering programmes to incorporate a
minimum of two months industrial training in order for the programme to be accredited
by the council. The industrial training has the objective to provide students on the insights
of being an engineer at the workplace hence increasing their knowledge in employability
skills prior to graduation. However the current structure of industrial training is not able
to inculcate good leadership ability and prepare students with sustainability competencies
needed in the era of Sustainable Development (SD). This paper aims to study project
management methodology as a framework to create a training pathway in industrial
training for students in engineering programs using Green Project Management (GPM) P5
standard for sustainability in project management. The framework involves students as
interns, supervisors from both university and industry and also participation from Non-
Profit Organisation (NPO). The framework focus on the development of the student’s
competency in employability skills, lean leadership and sustainability competencies using
experiential learning approach. Deliverables of the framework include internship report,
professional sustainability report using GPM PS5 standard and competency assessment.
The post-industrial phase of the framework is constructed for students to be assessed
collaboratively by the university, industry and the sustainability practitioner in the
country. The ability for the interns to act as a change agent in sustainability practices is
measured by the competency assessment and the quality of the sustainability report. The
framework support the call for developing holistic students based on Malaysian Education
Blueprint (Higher Education) 2015-2025 and address the gap between the statuses of
engineering qualification to the sustainability competencies in the 21% century in
particular by achieving the Sustainability Graduates (SG) attributes outlined in the
framework.

1. Introduction

Industrial Training refers to work experience done during the program of study that is relevant to
professional development prior to graduation. All engineering programs accredited by Board of
Engineers Malaysia (BEM) require a completion of at least 60 working days of approved
industrial training prior to graduation [1]. The fundamental objective of industrial training is to
prepare students for future employment in their chosen engineering discipline. Industrial training
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enhances the academic material studied at University by allowing students to practice what they
have learned and to develop key professional attributes. Soft skills such as team working and
ability to make decisions based on critical thinking are most sought after skills for learning during
the internship [2]. Based on literature employers and students both have positive perceptions on
the programmes in terms of getting students in ‘work ready’ mode for employment [3]. However,
study shows employers are still not satisfied with student’s leadership ability [4]

One of the objectives in industrial training programme is for students to experience the
discipline of working in a professional engineering organisation. In this era of sustainability,
organization functions within large and complex interdependent networks and no more operating
within a fairly predictable, stable system like before [5]. Businesses around the world is retooling
their talent management systems to reflect the new competency imperatives to position their firms
for future success. Fueled by globalization, technological change, population growth and shifting
demographics, sustainability mega-forces will affect the ability of business to succeed and thrive
over the next 30 years [6]. This need for knowledge and competency in sustainability practices is
stated by United Nations (UN) General Assembly in its 57th meeting in December 2002, where it
proclaimed the UN Decade of Education for Sustainable Development 2005- 2014 (DESD) and
emphasize that education is an indispensable element for achieving sustainable development. It
also designated UNESCO as the lead agency to promote and implement the DESD proclamation
[7]

In industrial training programs, students will gain new competencies because they will
experience the life as an employee i.e. engineer in real situation if they receive good supervision
from both the industry and faculty supervisors [8]. Since competencies can be defined as a cluster
of related knowledge, skills and abilities that affects a major part of one’s job that correlates with
performance of the job, the framework includes assessment plans and deliverables based on
sustainability education from both parties i.e. University and industry [9]. Action or experiential
learning is the recommended approach since this method requires student to apply knowledge and
competencies, such as research, problem solving and critical thinking to solve real-life problems
[10]. Therefore, industrial training is the platform for students to experience sustainability
practices in real world as it is a practical course of which the important stakeholders of education
are involved i.e. university and industry [11]

Higher education institution (HEI) plays a role in two kinds of growth i.e endogeneous growth
and catching-up growth. Endogeneous growth is economic growth based on new technological
breakthroughs and catching-up growth is adaptation of technologies from abroad. HEI also play a
critical role in basic activity , helping society to identify and solve local problems of sustainable
development [12]. Inevitably, in 21% century where sustainability is the new norm for looking
into our world in the perspective of Triple Bottom Line (TBL) principles universities are vital to
prepare workforce for the country and its students are the most highly suitable candidates to act as
change agents with regard to Sustainable Development (SD) [13]. It is crucial for students to see
the impact of sustainable develoment in industries of which they are attached to during the
internship so that they can understand the reality or the consequences of not having sustainability-
oriented thinking in the engineers mind upon graduation. This change of paradigm is extremely
important because in order to be sustainable, the world and its citizen cannot afford to operate in
process-based approach anymore [14]. Therefore, the paradigm shift must be introduced already
in industrial training to realize the teaching under the experiential learning methodology.

Generally there is an assumption that a country has available professionals who are capable to
lead changes that support the transition to sustainability [15]. Studies have shown that the number
of sustainability practitioners and scientists is still insufficient and may be due to limitations in
current higher education framework [16]. Sustainability competencies may be developed by
adapting cross-cultural and real world experience as it can be accounted for local nuances of
sustainability problems and solutions [17]. In the context of multi-cultural business landscape in
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Malaysia and the significance of industrial training in developing employability skills in the
education system, the framework aim to address these following questions:

e How can the industrial training act as a learning platform in higher education landscape
to provide a real world experience to prepare graduates to learn about the workplace
skills needed by engineers of the 21st century

e Does the industrial training provide the basic knowledge and competencies on
sustainability practices for engineering students to grow as competitive professionals
with sustainability practice mind-set in the era of sustainable development (SD)?

e How can the stakeholders of HEI i.e. students, industries, universities and communities
work collaboratively in educating the graduates as future change agent in sustainability
practices in Malaysia?

2. Methodology
The development framework of proposed approach is as depicted in Figure 1.
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Figure 1. General framework of proposed approach
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2.1. Pre-Industrial Training Phase

This is the initial phase to educate students with the awareness of being a reflective practitioner
[18]. Students are also introduced to Lean Leadership as the fundamental of leadership training
[19]. In this phase students will have learning experiences in sustainability competencies during
Green Project Management (GPM) sustainability in Project Management course [20].

2.1.1. Reflective practitioner

Reflective practice may be regarded as a process of professional development [21]. A briefing on
reflective practice to the internship candidates can be viewed as a baseline in setting the right
learning attitude during the industrial training. Students will learn that they must come to an
understanding of their own behavior; they must develop a conscious awareness of their own
actions and effects and the ideas or theories-in-use that shape their action strategies. Within the
context of experiential learning, this briefing session will benefit the millennial generation who
learn effectively under experiential learning and collaborative mode [22]

2.1.2. Lean Leadership

This introductory course has the objective to educate students on the difference of Management
by Objective (MBO) and Lean Management (LM). In order to be a change agent, the student
must be able to understand that effective leaders must spend their time at the ‘gemba’ or working
place [23]. In Lean Leadership course the students will have exposure to leadership skills in LM
which is highly practiced in industries around the world.

2.1.3. Green Project Management (GPM) P5 Standard
The knowledge in GPM will enable the students to produce a professional sustainability report in
accordance to United Nations Sustainable Development Goals (UN SDGs) which is a
measureable tool in assessing sustainability performance [24]. The P5 concept integration matrix
is described in the following paragraph:

a) Product impacts — objectives and efforts, lifespan and servicing

b) Process impacts — maturity and efficiency

c) Society (People) — labor practices and decent work, society and customers, human rights,

ethical behavior
d) Environment (Planet) — transport, energy, water, waste
e) Financial (Profit) — return on investment, business agility, economic simulation

2.2. Industrial Training Phase

This phase is the real world experience where students apply the knowledge on sustainability in
GPM course. The framework suggest that both the faculty and industry supervisors vet the
industrial attachment evaluation form with elements of sustainability practices thus promoting the
students to contribute to the industry as change agents during their attachment. Students are
required to identify a problem and solve it with solutions based on sustainability-oriented critical
thinking and knowledge. Students must present a business case with milestones in order to
understand the industry process and organisational behaviour and use the GPM P5 assessment
checklist to analyse the sustainability performance observed at the internship sites.

2.3. Post-Industrial Training Phase

In this phase, students are to deliver final internship report, sustainability report, poster
presentation and competency assessment as the measurable for Sustainability Graduates (SG)
attribute. In this study SG is defined as an engineering graduate who has good employability
skills and sustainability competencies. The sustainability report produced in this framework is
using the GPM approach which is in accordance to Global Reporting Initiative (GRI)
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sustainability reporting standards [25]. The knowledge of producing such report will benefit the
graduates in becoming the change agent in SD as it supports the directive of Bursa Malaysia to
industry players in Malaysia [26].

Non-Profit Organisation (NPO) is required to participate in this phase to act as the subject
matter expert or ‘endorser’ i.e. sustainability practitioners. This collaborative assessment between
the stakeholders (university-industry-NPO) is thought to be conducive in providing students a
social-environmental-technical problems in real life situation which is highly required for
sustainability education.

Conclusion

This new framework has the objective in providing learning experiences in employability skills
with high focus in lean leadership skills and sustainability competencies. Both the deliverables
can be measured and collaboratively assessed by the university, industry and the practitioners in
sustainability development. It provides a formal and constructed measureables in the current
industrial training teaching and learning plan in the context of engineering programs in Malaysia.
It further supports the development of Sustainability Graduate (SG) attributes in this framework
as the evaluation can be made based on students’ achievement in the competency assessment and
the quality of the sustainability report. In view of the current awareness level in sustainability
professional practices in Malaysia it is foreseen that the implementation of such framework is yet
to be made effective and may face challenges. Validation of the outcome from the framework
shall answer the call of the nation to produce ‘holistic graduates’ as documented in the Shift 1 of
Malaysian Education Development Plan (Higher Education) 2015-2025.
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