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Work integrated learning (WIL) has increasingly been becoming an important part of engineering higher education. This
paper analyses the major research that has occurred primarily in the last decade in the area of engineering WIL. Research
studies have identiﬁed industry and community needs and revealed the shortage of skilled graduate engineers in the
Australian industry owing to the scarcity of industry-ready graduate engineers. This situation has resulted from a
mismatch between the requirements and the number of skilled engineering graduates from Australian universities. The
authors identify that the duration of WIL available for Bachelor of Engineering programs is very short. Thus, engineering
students are not receiving adequate workplace learning opportunities to develop industry-readiness. Current WIL for
engineering students is not eﬀectively coordinated due to the absence of an eﬀective framework. Students often need to
organise their placements because many universities provide minimal support to individual students. The authors explore
the research on WIL and its impact on engineering education quality, industrial productivity and graduate employability.
There is a substantial need to increase the weightage of WIL and improve the outcomes of engineering education via a
more eﬀective work integrated approach. This paper emphasises the necessity of appropriately structuring WIL in
empirical learning practice and propose an enhanced WIL (EWIL) framework to address the gaps in the eﬀectiveness and
quality outcomes of engineering education.
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1. Introduction
Ever since the budding phase of industry integrated
learning, eﬀorts to improve diﬀerent aspects of
WIL have been undertaken through research.
Gaining theoretical engineering knowledge without
creating any link to its industrial application has
become an outdated learning method in many
countries, including Australia. WIL has become a
critical pedagogical practice integrating theory and
practice through the academic and workplace
environments of students’ learning. ‘Exposure to
professional engineering practice’, which is a
requirement of accreditation by Engineers Australia, can be achieved through WIL in the relevant
ﬁeld. To produce work-ready graduates and maintain the relevance of engineering education, an
eﬀective partnership between industry and universities is vital. The knowledge, skills and attitudes
gained through a well-developed link between
theory and practice improve graduate employability. Due to the advancement in technology, universities and industries can collaborate through
diﬀerent modes, such as on-site workplace engagement, oﬀ-site workplace simulations and online
distance engagement. This paper examines major
research studies of engineering WIL around the last
decade and major contributions have been highlighted.
The review includes:
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 WIL for engineering students, especially in Australia
 WIL expectations, benefits and barriers
 Relationship between WIL and employability
 WIL research focussing on universities, industries/workplaces and students
 Curriculum and assessment frameworks
 Existing Australian WIL frameworks
 Key global WIL frameworks
The existing research ﬁndings are categorised,
and the possible research areas are identiﬁed.
Scope for possible further studies is also discussed
in the sub-sections. All the sections investigate the
interesting question that whether the current WIL
framework and practices are truly eﬀective in preparing future engineers for the workplace, especially in Australia. The discussion section includes
a summary of the research, suggestions from the
authors and a recommended WIL framework that
needs to be developed via further research.

2. Engineering WIL and Expectations
WIL integrates academic education with workplace
practical application and has become a mandatory
requirement for Bachelor of Engineering degree
programs in many countries including Australia.
Combining academic and work-related activities,
WIL equips students with the ability to apply the
knowledge gained on campus and provide oppor1743
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tunities of experiencing discipline-speciﬁc workplace issues. This will empower students by recognising their contribution to the workplace and help
them in developing problem identiﬁcation, problem-solving and decision-making skills. Students
earn credit points by participating in WIL because
it is a formal component.
To prepare students to be industry-ready, universities need to establish partnerships with industries and maintain collaboration to implement
WIL. On-site work placements are the traditional
WIL method [1]. Project works and workplace
simulations are employed currently on-campus or
in remote facilities [2]. Students receive the opportunity to gain real-world experience by completing
WIL, including work placement, internship or a
project, which provide a plethora of transferable
skills. WIL is intended to help graduates to become
industry-ready professionals [3]. WIL is an education arrangement that is delivered out of the classroom and campus and provides improved practical
outcomes regardless of the mode utilised.
Universities are increasingly adopting WIL as an
important element of academic education based on
the concept that authentic work-based participation will have a positive impact. Graduate employability needs to be developed by university
education via strong partnerships between universities and industry. When universities adopt a
highly deliberate and enterprising approach to
WIL, all stakeholders receive beneﬁts through the
mature reciprocal partnerships with industries and
risks are mitigated [4]. To transform their learning
experiences into practical knowledge, universities
also need to provide students with the opportunities
to share and review their workplace experiences.
This factor has not gained due attention and
curriculum space. To succeed in competitive job
markets, WIL needs to equip students with the
skills and knowledge required, which is enabled
by fostering relationships among students, universities, employers and non-government organisations. In this research, the aim was to address
some signiﬁcant questions concerning the eﬀectiveness of current WIL methods.
Some of the main expected outcomes of WIL for
the three major stakeholders are listed below:
Students: Opportunities for hands-on work experience, increased employability skills, improved
industry-readiness, smooth campus-to-industry
transition, higher chances for employment in
the area of study.
Universities: Increased quality of education,
improved industry collaborations, higher
research funding from industries, opportunities
to stay up to date with technology and process
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advancements, higher possibilities for developing
and maintaining academics’ industry-currency,
increased attraction for students and innovative
industrial organisations, higher reputation.
Workplaces/Industries: Availability of industryready graduate engineers, opportunities for
active collaboration with universities, possibilities for more innovative research participations,
cost-savings in recruitments, possibilities for
increasing functional outputs due to the extra
support from the students undertaking WIL,
increased popularity via students and universities.
Do the existing WIL frameworks help produce
industry-ready engineering graduates resulting in
optimum beneﬁts to universities, workplaces and
graduating engineers simultaneously? Is there a
need for further research to develop a WIL framework that can eﬀectively address the requirements
to achieve the expected WIL outcomes for all the
three major stakeholders? The following sections
attempt to answer these questions.

3. Studies on WIL Frameworks
This section will discuss the major WIL and assessment frameworks, focussing on their eﬀectiveness
in providing the expected beneﬁts to key stakeholders. The studies analysed here include skill
expectations in industry, gaps in the skills required
in the labour market and the eﬀectiveness of current
WIL to achieve competencies to meet these expectations. This section will explore the eﬀorts to build
systemic graduate conﬁdence in higher education in
a competency-based work-integrated system via
learning, teamwork and co-operation and multidisciplinary initiatives. The WIL assessment framework with an employability focus and validity and
reliability issues will also be discussed in this section.
3.1 Male and King’s Engineering Practice Model
Students need to be exposed to engineering practice
for the accreditation of engineering programs by
Engineers Australia. This is usually met by shortterm engineering related placements. Students ﬁnd
it diﬃcult to secure placements due to increasing
student numbers, employment downturns and
changes in engineering employment practices. To
develop WIL modules via the virtual environment,
module requirements were identiﬁed via the reviews
of hypothetical modules and consultation with
other stakeholders. Currently, most engineering
students complete their job placements after the
third year of their studies. Male and King [5]
suggested that to improve their transition into
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Fig. 1. Model of eﬀective exposure to practice in an engineering degree [5].

professional engineering, students need exposure to
practical engineering from earlier stages in their
studies, which can be achieved by exposing students
to the virtual work environment from the ﬁrst year.
Students are unlikely to be aware of engineering
roles, which has been identiﬁed as a threshold for
the readiness of students to study engineering [6].
Fig. 1 shows this model for eﬀective exposure to
engineering practice.
This model introduces the requirements and
learning outcomes for the modules providing the
vision, theoretical framework and planning phase.
The developing suite of modules, student transitions and future research supported by the modules
are outlined. The module will bring the intended
student outcomes such as understanding engineering roles and the value of engineering, development
contributing to the achievement of Stage 1 competencies, self-eﬃcacy required for engineering profession, identity development as a student engineer
and motivation towards engineering studies. It will
also develop an improved capability to secure or
create engineering work, understand the employment market in the student’s discipline, and provide
the capability to plan the navigation of the employment market and an expanded engineering network
and ownership of responsibility for learning. The
model in Fig. 1 outlines the motivational experiences without actual engineering work placement,
which may develop more realistic perceptions of
practice [6].
As they progress through their studies, engineering students develop a less realistic perception of
engineering practice due to the immense emphasis
on engineering science [7]. When graduates enter the
workplace, the misperception that engineering is
purely technical can lead to identity crises [8].
Students can be motivated by recognising the relevance of their education to future engineering roles
[9]. Engineering work experience will motivate students by helping them to recognise the relevance of
engineering practice during engineering education

and the application of workplace learning, receiving
aﬃrmation from their co-workers including peers,
colleagues and supervisors and recognising that they
have experienced professional growth [10].
3.2 Competency-based WIL Frameworks
In the South-African framework (Fig. 2), modular
WIL programs with compulsory and optional practical combined subjects have been introduced [11].
The processes of monitoring, evaluation and progression of students are focussed within the modular WIL program, which aims to give room to
adjustments between compulsory courses and fulltime or part-time placements. The system permits
follow up on the students’ progress on the job
related to the logbook requirement. The WIL
coordinators from the universities and the mentors
from the company are expected to work together to
assess the technical development of the students.
In WIL training, the grouping of students and
rotation regardless of their engineering disciplines
will be performed for exposure to various manual
skills (Fig. 3).
In WIL training, students need to complete
compulsory and other short courses with varying
weight credits in diﬀerent ﬁeld backgrounds. The
framework has a ﬂexible design in the respective
paths and ﬁeld backgrounds, enabling the students
to move from one modular course to the next. The
ﬂexibility regarding the time is the innovation of
this framework. The students can undertake short
courses in a part-time format. In this framework,
the courses are aligned to logbooks and the performance of the students is measured via formal
assessments and moderations. This generic framework is expected to be applied to any engineering
course [11]. The limitation of this framework is that
it was developed for small-scale applications and
has not yet been tested or validated. The framework
does not provide a guideline stating at what stage of
the engineering program the WIL will commence
and the duration of the WIL.
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Fig. 2. Layout of the WIL training at resolution circle in South Africa [11].

Fig. 3. Modular short course for WIL [11].

There are some unique features in the competency-based work-integrated system [12]. The preapproved registration system needs to be agreed
upon by all parties in the tri-party system and the
competencies developed in the industry by the
trainees. The WIL trainees undertake industrial
training and complete an academic portfolio consisting of reports of their developed competencies.
To produce equitable outcomes, training reports
are assessed academically as per academic standards, proportional to a one-year industrial project.
The program facilitates a permanent cognitive
mindset, which is perceptive to ingenuity and innovation, in the trainee into a professional engineer.
To facilitate the establishment of a portfolio of
learning, the program facilitates appropriate
reporting structures for future professional registration. The program is dynamic to support logical
updates based on industrial changes and the profes-

sional education literature. The correlation and
eﬀectiveness of the developed competencies in
aligning with workplace expectations in the industry may be gauged via data analysis. Engineering
competence may be developed locally via innovative competency-based engineering education programs.
Because of the absence in the adequate structures
for WIL learning and assessment, the gap between
the required skills in the industry and those being
developed in young graduates is diﬃcult to measure. A need exists to verify the skill expectations
from employers and whether the achieved competencies of graduates meet those expectations. In
competitive economic environments, contemporary workplace speciﬁcations require knowledge,
skills and attitudes that can respond to the need
addressed by the educational institutes. In collaboration between the training institution and indus-
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try, WIL and other placement programs may meet
this requirement. Further focussed research is
needed to explore the issues surrounding the assessment of the developed competencies of engineering
students. To facilitate measurable competencybased outcomes against a known standard, an
innovative WIL framework needs to be developed
to suit most engineering academic programs.
3.3 WIL Assessment Models
For the successful delivery of WIL programs, some
common concerns include maintaining academic
standards, consistently meeting relevance and
assessment processes, and identifying the responsibility for assessment. The student portfolio
approach by Dunn, Schier and Fonseca in 2012
for assessing student learning in a WIL placement
attempts to address these issues for multi-disciplinary workplace settings. In the portfolio approach
to WIL assessments, a combination of performance-based measures is part of the assessment
practices involved. In this approach, the student
prepares the portfolio and the employer, or
mentor, authenticates it. The ﬁrst application of
this approach was trialled in 2010 and documented
greater evidence of graduate attribute development. A SWOT analysis identifying the strengths,
weakness, opportunities and threats of this
approach is given in Table 1 [13].
An assessment of soft skills for the practical
application of theoretical principles and the behavioural development of the student mapped the
competencies and reﬂective written reports [14].
Student portfolio assessment activities involve
representing the professional discipline area,
based on a range of activities or topic areas, writing
a series of structured reports concerning these
activities, developing learning objectives, showing
Table 1. SWOT analysis of changing the student industry-based
learning report to a portfolio structure [13]
Strengths

Single document.
De facto portfolio status.
Some use of reﬂective statements.

Weaknesses

Unfocussed document.
Inconsistent standard.
Learning outcomes unclear.
Lack of skill and experience
documentation.
Lack of consistent reﬂective process.
Lack of coherence (covers 1 year).
Variable quality in assessment.

Opportunities

Expansion of reﬂective processes.
Smaller manageable sections.
Redirect eﬀort to portfolio.
Clearly tabulated experience and skills.

Threats

Poor student and academic engagement.
Potential loss of employment
opportunities.
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evidence of involvement and then reporting on
whether the students met the learning objectives
and providing experience reﬂective summaries. To
provide evidence of the completion of observed
discipline-speciﬁc tasks, the student develops an
experience record sheet and, in consultation with
the academic and workplace supervisor, maps the
graduate attribute development by completing preand post-learning benchmarks. On completion, the
student submits the portfolio containing the cumulative collection of their work. The portfolio gets
authenticated by the employer or mentor to
increase the authenticity of this approach [15].
This model is an attempt to develop the graduate
attributes and employability of students by providing greater workplace assessment evidence and
establishing more consistency and clarity among
industry partners and academics. For application in
multi-disciplinary workplace settings, this assessment model requires further evaluation and reﬁnement [13].
WIL assessment has been a diﬃcult task because
although the authenticity in learning relates to realworld experience, according to the contemporary
perspectives of higher education, it is a challenge to
link strategically and diﬀerentiate WIL provision,
assessment task facilitation and authentic student
evidence collation. Assessment is authentic if the
evidence shows that the knowledge and skills
gained by the student are realistic, exhibit judgement and innovation and tested in real-life or under
simulated contexts. The maximal or minimal
authenticity of an assessment needs to be better
understood, regardless of whether the authentic
learning tasks are performed in education or workplace settings. Curtin University was concerned
about the comprehensive course review of higher
degree courses as these did not use a structured
framework to analyse WIL assessments in the
curriculum. The parameters for assessments are
not clearly described in the literature. To assist
this gap in comprehensive course review and
enable a consistent approach across programs and
disciplines, Curtin University designed the Authentic Assessment Framework (AAF) and tested it. To
enable a critical and constructive interrogation of
how and where work-readiness skills are developed
and the authenticity and relevance of the course
experience, the assessment framework promotes
staﬀ engagement and decision-making [16]. The
AAF provides the opportunity to solve the WIL
in curricula issues creatively, demonstrates the
range of completed WIL assessments in academic
and professional settings and demonstrates the
depth and breadth of the authentic assessments of
a program.
Universities are accountable for the quality and
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proﬁciency of their outgoing graduates. Ideally,
graduates should have acquired the necessary
skills to contribute to the Australian economy as
expected by the government, industry and students.
To address this requirement, a quality curriculum
that integrates WIL experiences across a program is
mandatory. An evidence-based approach where the
staﬀ engage and analyse the authenticity of an
assessment proﬁle and the eﬀectiveness of graduate
employability capabilities can achieve this to some
extent. AAF supports comprehensive course review
and helps to evidence student learning and developing skills. This framework is ﬂexible and can be
applied to diverse disciplines and contexts after
further reﬁnement. During the comprehensive
course review process, the framework can address
the WIL agenda and staﬀ are exposed to authentic
assessment opportunities. A ﬂexible approach to
embedding WIL in the curriculum is essential owing
to the dynamic global change in higher education
[17].
The scope for a WIL framework can be identiﬁed
that outlines WIL delivery and assessments from
the commencement to the completion of the Bachelor of Engineering program. A EWIL framework
needs to be designed to provide more weight to
workplace learning in engineering education, so
there is ample scope for incorporating a broad
range of WIL assessments. Such a framework
would ensure more eﬀective beneﬁts to the universities, workplaces and graduating engineers.
3.4 WIL Assessment Validity and Reliability
Integrative learning must be designed into curriculum activities and assessments to achieve and certify
the learning objectives. According to Dewey [18],
‘‘We never educate directly, but indirectly by means
of the environment. Whether we permit chance
environments to do the work, or whether we
design environments for the purpose makes a
great diﬀerence. Any environment is a chance
environment so far as its educative inﬂuence is
concerned unless it has been deliberately regulated
with reference to its educative eﬀect’’. Assessing the
development and reﬁnement of workplace skills
and experience has better validity and reliability
than campus-based assessments. Three factors (predictions about possible future action scenarios and
the impacts, setting interpretations and action
choices) can develop the application element of
disciplinary knowledge in a work context. The
generic rubric developed for WIL curriculum
designers and assessors justiﬁed by these three
factors ensures that students have successfully integrated theory and practice [19].
The learning outcomes of WIL assessment integration need to focus attention on interpretation,
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prediction and action. Most assessment methods
evaluate the domains in isolation, although curricular design increasingly integrates core knowledge
and skills [20]. The turning-point is in two respects
in the current state of play. First, in some disciplines, success implies aligning the goals of integrative learning with the workplace experience.
Second, where integrative learning outcomes are
to be incorporated, assessment needs to follow valid
and reliable assessments. Clarity in articulating the
learning goals of the WIL curriculum is the ﬁrst step
in assessing the outcomes of WIL. Work-world
experience, professional ability development and
canonical knowledge application are the three
classes of WIL curricula learning outcomes that
require diﬀerent assessment strategies. The ability
of students to interpret a situation, the possible
range of actions and consequences and the ultimate
decision made are ways to integrate canonical
knowledge with practice in the work context. Validity depends on the assessment protocol and pedagogical outcome. Varying degrees of validity and
reliability have been exhibited by protocols developed for work-world experience and practice skill
development [19].
Thus, there has been major eﬀort taken in speciﬁc
areas to improve the competency-based WIL and
WIL assessments. However, there are no enhanced
WIL frameworks available for delivering and assessing WIL, which is embedded from the commencement to graduation of Bachelor of Engineering
education. A EWIL needs to be designed to provide
greater workplace assessment evidence and establish more consistency and clarity among industry
partners and academics to develop the attributes
and employability of student graduates.

4. WIL and Universities
The current WIL practices and studies focussing on
WIL in the engineering curricula, and its beneﬁts
and barriers will be investigated in this section.
Major academic curriculum developed for the success of WIL perceiving collaborative industry-university research and the re-engagement of teachingfocussed academics with industry is presented here.
The eﬀectiveness of the existing curricula related to
WIL, WIL objectives, pedagogical aspects, curriculum change, and implication of WIL on academics, including the workload changes, faculty
attitudes, possibility of industry exposure to academics, clarity of goals and pedagogical tools will
also be discussed. The challenging barriers of the
current WIL frameworks and the elimination of
WIL by some educational institutes due to current
complications in its implementation and possible
aftereﬀects are discussed.
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4.1 Engineering WIL Arrangements in Australian
Universities
Universities in Australia have employed diﬀerent
models for WIL in an eﬀort to improve the employability skills of their graduate engineers. This section provides a synopsis of the WIL arrangements
in some Australian universities.
Queensland University of Technology (QUT)
practices a project-based WIL model with an industry partner contracted for a set of deliverables. The
project duration is one semester (half year) or two
semesters (full year). Academic and industry supervisors oversee the project, which credits two to four
academic units. QUT also oﬀers short-term work
placements of 30–60 days duration. Work-readiness skills and enhanced employability critical outcomes are achieved via integrating academic and
workplace learning [21–23].
At Monash University, engineering students are
expected to develop employability skills such as soft
skills including teamwork, inter-personal skills and
ﬂexibility, interview techniques and professional
communication for the workplace. The applicants
are screened and matched to workplace opportunities by the WIL team. Before commencing their
internships, student candidates are introduced to
host organisations and need to pass face-to-face
interviews. The project provided by the host organisations must be approved by the academic coordinator and the host will provide mentoring and
supervision to the interns. The duration is around
80–100 hours of work placement [24].
The IBL program at Deakin University allows
students to engage with one of the partnering
organisations for a three-month paid full-time
work placement. IBL is designed to help students
utilise key skills and knowledge from their engineering degree by exploring the graduate environment
and reﬁning the attributes that will enhance future
employment. IBL helps to explore the graduate
environment and reﬁne attributes such as selfmanagement, eﬀective communication skills, ethical behaviour and the ability to implement their
knowledge in the discipline in a professional setting
[25, 26].
To increase employability and provide key career
development opportunities to their students, Grifﬁth University’s Industrial Aﬃliates Program oﬀers
the opportunity to participate in a range of WIL
experiences such as a trimester-long industry-led
capstone project, experiential learning, communityfocussed workplace simulations, virtual internships, career development courses and study tours
[27, 28].
Victoria University’s WIL includes activities that
engage students in authentic professional practice,
such as practice integrated learning client-driven
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projects, placements, practicum, industry-focussed
research, laboratories, ﬁeldwork, cadetships and
internships and simulations [29, 30].
RMIT University oﬀers work placements such as
industry placements, internships, vocational and
professional practices, cooperative and ﬁeld education, industry and community projects and oﬀshore and online activities. Engineering students
in some disciplines undertake Engineering Capstone Project Part A and Part B with 12 credit
points each. This project may be industry based
and focusses on discipline speciﬁc or cross-disciplinary engineering problems, producing well-managed practical and pertinent solutions via
established engineering design processes [31].
At the Australian National University (ANU),
the internship programs are often elective units in
the program of study included in the second semester of the third year or the ﬁrst semester of the
fourth year of study. ANU guide the employer
organisation in suitable internship projects and
the duration of the degree remains unaﬀected by
the internship. WIL students at ANU are mentored
by a chartered engineer who is employed by the
university [32, 33].
University of Southern Queensland (USQ) and
Central Queensland University (CQU) incorporate
more WIL in engineering degrees by oﬀering ‘combined’ degrees or higher-level programs that award
speciﬁc qualiﬁcations in engineering practice alongside a standard engineering degree. From this WIL
program, students are awarded a Diploma of
Professional Practice with a strong problem-based
learning emphasis and an engineering bachelor’s
degree [34–37].
Engineering students at Curtin University can
work at major engineering companies on part/s of
design projects devised and supervised by practising
engineers. Curtin University also provides opportunities for ﬁeldwork, service learning, co-curricular work experience and placements [38].
The University of Tasmania oﬀers a Co-operative Education Engineering Degree Program in
collaboration with the National Centre for Maritime Engineering and Hydrodynamics at the Australian Maritime College. The program provides
signiﬁcant exposure for the students to industry.
The university also oﬀers a dedicated WIL unit in
the College of Sciences and Engineering with 12.5
credit points [39].
The University of Technology based in Sydney,
attempts to equip students for careers in the professional practice of engineering by oﬀering a combined degree in engineering and a diploma of
engineering practice. The program includes two
authentic, professionally focussed and practicebased internships of at least 22 weeks, each in a
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real workplace setting. The course aims to equip
graduates through themes of academic development, personal development and professional formation and develop the attributes and skills needed
for professional practice and leadership. The course
provides strong foundations in engineering theory,
technical expertise, professional practice knowledge and development of advocacy skills, academic
literacy and social awareness [33, 40].
All the above universities provide WIL opportunities to their engineering students. However, the
durations of the current WIL opportunities are
short and limited to the ﬁnal semesters of the
engineering bachelor program. Thus, there is good
scope for restructuring WIL for better graduate
employability outcomes.
4.2 WIL in the Engineering Curricula
WIL and related issues in engineering education
have been an interesting area of study. Based on the
available literature, academics generally have a
positive approach to WIL-based curriculum. They
welcome integrating more industry-based activities
using their professional research contacts. Three
important factors that increase work-related learning in engineering curricula are clear goals, pedagogical tools and the opportunity to work outside
academia. Employability and the need to contextualise what is learned are required to prepare
industry-ready graduates [41, 42]. Programs with
extensive connections to industry oﬀer more integrated activities and faculties favour work integrated activities. They stress the importance of
keeping the professional focus of engineering education [41, 43]. To integrate more WIL activities,
institutional strategies need to be developed that
include objectives and pedagogical aspects.
Another aspect to consider in the institutional
strategies is the need for informing academics
about implementation means [44]. Academics
require clear goals and pedagogical tools to increase
work-related learning in engineering curricula.
Oﬀering academics the opportunity to work outside
academia is another option to increase workrelated learning. The more connections to industry
the programs have, the more integrated activities
and professional contacts are established. Providing academics with the opportunity to work outside
academia, the curriculum will increase work-related
materials. Increasing the number of professional
contacts will help identify more projects and cases
and create opportunities for academics to draw on
examples from their own industry experience.
One concern with this model is that academics
may experience an increased workload. Navigating
between academia and the workplace may risk an
imbalance with becoming too instrumentally
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focussed, theoretical and disconnected. Academics
need to be trained and developed to balance their
academic and workplace workload. The question
remains whether these suggested work-related
activities are suﬃcient to entice academics to
embrace WIL or more incentives related to academic careers and pathways are required. When
there is little to no interaction between academia
and industry, there is a risk of becoming too
instrumentally focussed. When there is no collaboration, the interaction becomes disconnected
[45].
In a research study conducted at the University of
New South Wales, it was observed that in its
Cooperative Scholarship Program, engineering students completed up to 68 weeks of industry-based
education, during their bachelor program, through
industry collaboration. Students received training
experience and were supported ﬁnancially by their
employers. The industrial training undertaken several years ago by the graduates was explored for its
long-term value and compared with the current
graduate engineers. As identiﬁed in the study, to
enable WIL to develop the professional identity of
the students, industry-based training requires
workplace mentors. To help students develop a
sense of professional identity, structured learning
opportunities need to be included in the study
program [46]. The gap in the industry-based education research is that it has been focussing only on
immediate outcomes and graduate employability
measures. When allocating resources to support
student learning, the longer-term beneﬁts must be
considered.
Another study on Australian WIL identiﬁed that
the curriculum revolves around a team-based project, which is supported by the delivery of lectures
and small team meetings, with the students needing
to develop a conceptual design [47]. Conventional
engineering education focusses on the solution of
constrained engineering problems. Students aim to
achieve high grades by providing the correct
answers. Engineers need to involve themselves in a
broad range of engineering, environmental, social
and economic issues [48]. An innovative approach
to curriculum and assessment design is required to
place more emphasis on these real-life issues. By
developing the WIL approach, students can apply
ideas, concepts and theory to a ‘real-world’ scenario
and develop the gained knowledge. Within a traditional engineering program, an innovative
approach for aligning the curriculum, assessment
and resources uses milestones, a ﬁnal project report,
project ﬁle and seminar and a balance between
summative and formative assessments. The students need to be motivated to learn about these
complex issues and relate them to their proposed

A Review of Work Integrated Learning in Australian Engineering Education

work environment, which will help them engage
with complex issues. By undertaking a workplacebased project, engagement with the complex issues
becomes more eﬀective for the students. Engineering students receive the motivation to learn about
complex issues related to their proposed work
environment via project-based learning approaches
such as developing a real-life conceptual design for
water and sewerage services [49].
4.3 WIL and Academic Workload
Partnerships between universities and industry
have traditionally focussed on the knowledge transfer of university research to industry and collaborative university-industry research. This type of
collaboration introduces the concept of ‘academic
WIL’, in which academics complete a sabbatical
placement with an industry partner. It is a way to reengage teaching-focussed academics with industry.
Academics can experience current industry practice
by collaborating with industry partners on research
projects, which is a way for teaching-focussed to
remain engaged with industry [49]. The academics
can test their knowledge and skills in the ‘realworld’ via academic WIL placements. The academics can learn new techniques that would be
challenging at that time. Through this methodology, the curriculum can be benchmarked with the
requirements of the industry. Other signiﬁcances
are increased industry networks and opportunities
for WIL placements for students.
There are some limitations of academic WIL,
such as the possible bias towards industry-needs
in developing the curricula. University graduate
attributes also need to be met. Another concern is
one speciﬁc industry sector may receive more focus
in the curriculum and poor performing teachingresearch academics may not have the incentive to
participate in an industry placement. Department
heads may give good teachers more teaching and
research-focussed academics may continue their
research job, which will not add the value of
academic WIL [50]. Teaching-focussed academics
may leave academia for a career in industry and
casual academics may no longer be available for
teaching as they ﬁnd a career path in industry.
Due to the involvement of an external partner in
the assessment process and the complexities of
assessing the more holistic nature of WIL learning,
WIL assessments are diﬀerent from classroombased course assessments. The academic workload
implications of WIL assessments for Australian
university academics must be investigated. The
largest single contributor to the academic workload
in WIL courses is the assessment of student learning. There are several contributing factors inﬂuencing staﬀ workload. Many factors reﬂect the
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broader challenges of the WIL assessment, including the complexities of assessing holistic student
learning and the individualised nature of WIL
assessment [51, 52]. Possible factors associated
with higher education assessment workloads are
similarly inﬂuenced staﬀ workloads in WIL. Examples are the time and eﬀort involved in providing
high-quality feedback to students and the complexities of assessing reﬂection. A study presented in
two publications claimed that the involvement of
external partners in WIL increased assessment
workloads [53–54]. There is extra workload
required to assess the professional competence of
students owing to the need to equip and support
industry partners [55] and chase them to ensure the
timely return of industry-based assessments.
To sustainably manage the workload involved in
assessing WIL, various ‘balancing acts’ need to be
negotiated at individual, departmental and institutional levels. Pedagogy, policy, practice and
research need to be addressed in a multi-dimensional fashion to ensure the scalability and sustainability of WIL courses. To reduce the amount of
unrecognised academic workload that WIL assessments entail and enhance the quality of student
learning it promotes, the diﬀerent modes of assessment that are currently used need to be evaluated
in-depth. The impact on workloads of all stakeholders due to the collaborative modes of assessing
student learning through WIL is valuable to understand. To eﬀectively recognise and reﬂect on the
diversity of WIL and evaluate whether these adjustments achieve their desired ends, university faculties need to adjust their academic workload models
[56]. Further research is required to ﬁnd the total
operating costs and beneﬁts of supporting WIL and
analysing methods to meet these costs.
4.4 WIL Leadership
There is a need to support WIL leadership capacity
building and professional development of WIL staﬀ
and develop and test a WIL leadership framework.
A study conducted with this aim was based on a
distributed leadership approach through the distribution of power by the collegial sharing of knowledge, practice and reﬂection within the social
context of the university and industry organisations
[57]. The roles and settings for WIL are deﬁned by
several factors within the WIL context. These
factors provide the perspectives of WIL context
for consideration, including WIL balance in universities and industries; WIL delivery in small and
large industries and partner organisations; WIL
practice in universities, disciplines and organisations; the level of organisational focus on WIL
and the role and responsibilities of WIL leaders
and practitioners in university/industry settings.
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Shaping the WIL vision domain is aligned to
other leadership models [58]. It appears in the
centre of the framework and links together the
other four domains such as communicate and
inﬂuence, create relationships, drive outcomes and
foster engagement to shape the WIL vision. Shaping the domain gets feed from and feeds into the
other domains. These authors identiﬁed that WIL
leadership is distributed across tertiary institutions
and industry, and beneﬁts WIL from shared and
collaborative relationships. Similar challenges are
faced by WIL leaders in tertiary institutions, disciplines and industry. To build the WIL capabilities
of staﬀ and implement and maintain eﬀective WIL
activity, enhanced collaboration and support are
required by industry and partner organisations.
Important drivers of WIL practice are WIL vision
and strategic intentions. A recognised need for WIL
practitioners is resourcing and acknowledging the
work of WIL leaders. The three intended outcomes
achieved using the WIL leadership framework
include a multi-dimensional framework of capabilities, characterisation of WIL leadership and nurturing a community of WIL leaders [59]. Further
research is required to improve the eﬀectiveness of
WIL leadership capacity via EWIL by increasing
the industry component in engineering education
programs.
4.5 Industry Engagement
To determine the requirement of support and contribution to WIL, engagement with industry partners is essential. A study conducted by Curtin
University in 2016 on improving WIL industry
engagement developed user-friendly and accessible
resources for industry. The study collected data
from various sources and ﬁndings such as negotiating partnerships, resources on assessment, information on clariﬁcation of roles, and feedback and
supervision of students. In Australia, the WIL
agenda is widely engaged with universities, university corporations, government agencies, disciplinespeciﬁc organisations and peak industry bodies
[60]. According to the research ﬁndings, it is evident
that to support industry engagement with WIL, a
range of resources need to be developed. A key
ﬁnding was that for industry, greater clarity is
required around their roles and responsibilities for
monitoring student progress through assessment,
supervision and feedback. To facilitate a collaborative approach to learning, all parties may be
involved as assessors as an empowering process,
espoused a model of assessment. Deciding the
nature of educational programs is diﬃcult due to
the uncertainty of attributes required for a productive and globally competitive workforce. Industry
engagement and input into the curriculum are
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required by education that promotes skills development and entrepreneurial skills. To achieve this,
two-way communication channels are required. To
progress the WIL agenda as per the industry
requirements, the Curtin University’s study identiﬁed clear strategies and deliverables to develop
resources in the format required by industry partners and developed a website and provided a store
of resources for industry and provided future directions for the WIL domain [61]. This study was
limited to the development of industry resources.
Australian engineering education includes the
industry exposure requirements and provides relevant experience for graduate employees’ future
practice. Currently, academic staﬀ are focussing
on engineering science research and challenges
students’ experiences of industry engagement coverage, quality and university assessments. A project
by Male and King, based on the national project by
the Australian Council of Engineering Deans completed in June 2014 that included 35 Australian
universities and was supported by Engineers Australia, engineering employers and industry peak
bodies, was aimed at increasing the employability
of graduates, student retention and graduation
rates through stronger industry engagement for all
students during the early years of engineering
degree programs. The two proposed approaches
were (1) A research-based model for improved
industry engagement in engineering degrees. The
university participants explored and reﬁned this in
extensive sector-wide consultation processes. This
approach developed model principles for an industry engaged curriculum, with best-practice guidelines. Practice improvements in their industry
engagement methodologies were demonstrated by
the participating universities through recommendations for action by industry and employers, academic providers and stakeholders. The outcome
included a suite of resources and a reﬂection tool.
(2) To implement and evaluate ‘industry-inspired’
content, in core curriculum areas of engineering
science and practice, particularly in large enrolment
subject units. The study included 1,000 students and
involved approximately 30 engineering employers.
From Male and King’s (2014) study ﬁndings and
literature on engineering higher education, a curriculum model was developed progressively integrating the eﬀective exposure of engineering degrees to
engineering practice. The model encompassed
learning, motivation and identity development,
which are key elements of the student’s entire
education experience. In the curriculum, exposure
of practice is aimed to develop: (1) an understanding of engineering practice comprehensively and
accurately; (2) the faculty and the profession’s
sense of belonging; (3) the engineering program’s
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recognition of relevance to motivate learning; and
(4) understanding context and connections and
thereby improving learning. Male and King’s
(2014) study aimed to systematically improve
industry engagement and employability in reference
to Engineers Australia’s Stage 1 competencies [62].
To track their progress against Stage 1 competency
standards, Engineers Australia launched EA Connect to help students who are looking for industry
placements contact employers. Diﬃculties in securing student placements was reported in the industry-university forums and from student focus
groups. Many universities prefer to provide WIL
within the curriculum, but the engineering faculties
favour the traditional casual employment arrangements. This project ﬁndings and guidelines highlighted the beneﬁts of WIL in science, technology
and mathematics degrees and demonstrated the
outcome of small and focussed investment in university – industry partnerships towards bringing
industry-inspired content into the curriculum. In
all core course units in engineering science and
practice, universities may contribute to industryinspired and industry-referenced resource materials. There are opportunities for systematic improvement addressing the deﬁciencies and challenges to
current practice. The limitations are the challenges
in ﬁnding ways to be engaged and lack of any
university support. The universities need to initiate
successful engagement and contact employers
about WIL opportunities. There is a research
requirement in designing a EWIL framework to
address this gap in a lack of industry engagement.
4.6 Beneﬁts of WIL for Universities
WIL contributes to the university by helping students to graduate and transition into the workforce
with employability skills. WIL provides universities
with the venues for their students to manage
diversity and ambiguity, recognise and mitigate
potential risks and solve problems eﬀectively.
WIL facilitates the opportunities for students to
transform their learning experiences into practice
knowledge, by sharing and reviewing their workplace experiences [63]. WIL increases the quality of
engineering education in universities by improving
the employability of graduate engineers. The graduate engineers who undertake WIL may improve
their chances of getting hired; therefore, a university that provides WIL for engineering students
becomes a sought-after destination [64]. The university rating and ranking will become higher due to
the increased employability outcomes and student
satisfaction.
4.7 Barriers to Participating Universities
To build institutional capacity to enhance access
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participation and progression in WIL, a research
project led by QUT, in partnership with four
Australian universities, investigated WIL participation barriers [64]:
1.
2.

3.

At the partner universities, it investigated the
current practices in WIL management.
It translated the education principles into the
WIL context in working with national and
international colleagues to improve access,
participation and progression for students.
It enabled improved support for students to
participate in WIL from various backgrounds
to change university policies, principles, guidelines and procedures.

Three main themes emerged from the survey
administered to stakeholders from a range of
undergraduate programs, which captured insights
into the student experiences:
1.

2.

3.

The success of WIL is inﬂuenced by the following main factors: WIL opportunity ﬂexibility,
WIL experience alignment to their career and
workplace acceptance of diversity. Regardless
of context, discipline or student circumstance,
these factors appeared to be equally prevalent.
WIL preparedness and workplace conditions
were the main factors enabling successful participation in WIL.
Six aspects of WIL were identiﬁed by the
students that they would like to see changed,
which were workplace preparedness, workload, alignment and supervision, attendance
ﬂexibility and mode options, organisation and
support, WIL opportunities, communication
and building conﬁdence, and workplace culture.

According to the framework developed by the
Impact Management Planning and Evaluation
Ladder to review and consider the impact at diﬀerent levels [65], in undertaking WIL experiences,
issues regarding communication skills and lack of
local contacts networks are barriers for students.
Mental health issues associated with ﬁnancial diﬃculties, caring for dependants, time management
issues and disabilities are the academic staﬀ being
unaware or do not externally inﬂuence the student’s
function in the WIL experience. As more students
start undertaking WIL, the current academic and
other staﬀ will have to handle larger numbers of
WIL students and the challenges they face in
accessing the beneﬁts of WIL. This issue needs to
be managed through program restructuring and
employing non-placement WIL such as oncampus placements. This strategy might reduce
the workload considerably over time.
Various key curriculum areas of WIL were men-
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tioned in the above discussions. There is a clear gap
in the academic engineering curricula regarding the
industry-readiness via WIL that provides beneﬁts
to universities, workplaces and graduate engineers.
Research is required to develop an eﬀective WIL
framework that can address and meet the expected
requirements of the key stakeholders. The discussion also implies that there is a need for an innovative WIL learning framework that will address the
academic workload in an optimum way without
causing more work pressure on academics and
engineers in the workplace and causing any compromise to the quality of WIL.

5. WIL and Industry-Readiness
This section will be focussing on the current literature in the expected industrial employability and
work-readiness achieved through WIL. The major
studies on employability skills required of graduate
engineers, in addition to occupation-speciﬁc skills
will be analysed. The issue of gaining professionalism through observation and interaction with
others, the impact of WIL and graduate outcomes
and the components of a quality WIL curriculum
also will be discussed.
5.1 Engineering Industry-Practice
A study by O’Brien, Venkatesan, Fragomeni and
Moore [30] proposed nine dimensions of engineering practice. Focussing on these nine dimensions,
they conducted a study on ﬁnal-year civil engineering students at Victoria University, Australia,
investigating how well ﬁnal-year engineering students prepared to enter the workforce. This study
has implications for engineering education institutions with WIL and problem-based learning
approaches, indicating understanding students’
perceptions of preparing industry-ready graduates.
The civil engineering students believed they were
prepared to enter the workforce with communication, teamwork and leadership skills in nine dimensions of engineering practice. For successful
engineering practice WIL, problem-based learning
and learning in the workplace and community are
essential. Early employment negotiations are the
beneﬁts of learning in the workplace and community experiences. The ﬁndings indicate the importance of industry in informing educators about the
new graduates on their needs and expectations.
Learning in the workplace and community provides
opportunities to bring the educators and industry
together to devise the learning outcome and future
curricula. Problem-based learning and WIL experiences are the key aspects of a good engineering
course [66]. This study has a limitation that it was
focussed purely on the perceptions of ﬁnal-year
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students on how well prepared they were to enter
the workforce. Further research is required to
investigate the preparedness for engineering practice in Australia, the experience of the actual transition after engineering graduation, as an engineer,
and how well graduates are being prepared for the
work-life.
Workplace-based or simulated learning opportunities develop students’ employability capabilities. WIL enables practical settings for students
to learn through experience and the higher education experience need to prepare graduates through
WIL. The aim of the research funded by the Oﬃce
of Learning and Teaching was to guide university
leaders in curricula investment and best practice. It
was also aimed to judge the impact of WIL on the
readiness of graduates to commence work and
provide an evidence base [67]. The project aimed
to address the research questions on the essential
characteristics of WIL and the valid measurements,
methods to conceptualise and measure work readiness and the impact of WIL on work-readiness. The
data collection involved ﬁve study types: ‘‘Crosssectional study’’, ‘‘Proxy-longitudinal study’’,
‘‘Alumni interview study’’, ‘‘Employer interview
study’’ and ‘‘Employer survey study’’. The impact
on learning and gaining employability skills are
integral to the authenticity of the WIL experience.
Factors required for optimal WIL experience outcomes are preparation and induction, quality of
supervision, aligned curriculum, debrieﬁng and
employer feedback. Productivity, sustainability
and innovation of the worldwide economy are
directly inﬂuenced by the employability capabilities
of graduates. The need to support WIL initiatives
requires increasing recognition from the government, industry, education providers and community. The research results provide a comprehensive
evidence base supporting a commitment to resourcing WIL and highlighting the role of mutually
beneﬁcial collaborative partnerships between
industry and community organisations and educational providers in culminating employable graduates by providing authentic student experiences.
Graduate attributes and skills have been the
focus of most of the work-ready research. To
conceptualise professionalism, the ways in which
students gain professionalism and how it aﬀects
their professional identity construction are key
issues. An exploration of students enrolled in WIL
programs on how they think they learn to become a
professional reveal the eﬀorts to construct a
‘‘hoped-for-possible’’ professional self, continually
renegotiating their sense of self [68]. The study
emphasised the importance of self-management
and self-censorship to look and sound like a professional. Deﬁning professionalism is a diﬃcult task
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for students who interacted with others, in the
workplace or at school to become professionals.
Self-regulation and imagining the hoped-for-possible professional self are mandatory to becoming a
professional and require focus on managing personal information and controlling emotions. The
limitation is that these research ﬁndings are based
on limited samples and represent an exploration of
only the thinking and attitude of the students. More
research is required to focus on how professionalism is perceived by diﬀerent genders, culturally
diverse people, those already in the workforce and
new graduates regarding which attributes are
accepted and valued [68].
5.2 WIL and Graduate Employability
Relevant studies are questioning the nature of the
relationship between student participation in WIL
and the improvement of graduate employability
and employment outcomes. Although universities
may not reduce their WIL interest and eﬀorts,
evaluation of the contribution of WIL to graduate
employability and employment is required due to
the importance of quality assurance and improvement processes for institutions. The relationship
between WIL and graduate outcomes is complex
and context dependent. Studies have developed and
presented evaluations of the contribution of WIL to
graduate employability and employment proposals
and oﬀer a methodology in its own unique institutional context that others can adopt or use as per
their requirement.
Existing graduate destination survey data was
used in a study by Harris and James [69] and
matched the student records to analyse the impact
on graduate employment through the student participation in WIL activities outcomes in one discipline. The study also used the employability survey
instrument for a longer term [70]. To incorporate
WIL activities into university study programs, there
is signiﬁcant competitive pressure; therefore, universities are keen for involvement in WIL. For
quality assurance, it is important for institutions
to conduct their own evaluations regarding the
impact of WIL and graduate outcomes, due to the
eﬀort and cost of participation in WIL for all
stakeholders. The expected diﬀerential beneﬁt or
impact will likely diminish as WIL moves to a
generally available option from a specialised student activity. In such situations, all stakeholders
need to optimise the value of WIL for graduate
outcomes [71]. A key strategy for promoting graduate employability is WIL. The diverse range of
skills, attributes and criteria such as networks,
professional identity and active social skills are
included in the concept of graduate employability.
In the study, emphasis was given to appropriate
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pedagogical strategies to eﬀectively support the
importance of embedding WIL experiences in the
curriculum and employability outcomes, where
quality assessment is provided. The study by
Harris and James would have considered the
resourcing implications and impacts of WIL on
staﬀ workload for higher education.
Many WIL employability studies are not based
on employment data but student or industry selfreported perceptions [72, 73]. Before completion of
their degree, employers prefer graduates to have
two or more WIL completion experiences and a
minimum of 6–12 months of full-time work experience [74]. Besides the discipline-speciﬁc knowledge
and generic skills, it is important to identify and
develop context-speciﬁc skills for dedicated professions. Employability can be developed through
activities such as co-curricular WIL or using holistic
approaches to more eﬀectively embed employability within the academic curriculum. Employability
is the potential to gain desired employment [75]. It
emphasises how graduates need to behave and
perform in employment. Employability has
attracted considerable attention and scholarly
debate in the literature. However, the evidence
connecting the attainment of work-ready skills to
the impact of graduate employability and employment has some important gaps. To enable the
students, identifying and connecting the desirable
graduate competencies to their learning activity and
curriculum redesign with employability foundation
to the curriculum must be considered. Employability will remain a focus of scholarly debate and
a key research direction because to eﬀectively prepare the post-secondary students for a lifelong
career in their chosen ﬁeld advancing the provided
education is integral [76].
To meet the needs of labour markets, in addition
to occupation-speciﬁc skills, employability skills of
graduate engineers are mandatory. Employability
skills are an additional set of skills and include
attributes such as professionalism, creativity and
initiative, emotional intelligence, ﬂexibility and
adaptability, self-awareness, willingness to learn,
self-conﬁdence, independence, stress tolerance,
reﬂectiveness, and a commitment to lifelong learning. Personal qualities, core skills and process skills
are included in the employability skills framework.
Several aspects from each skill group are shown in
Table 2.
A documentation study of job advertisements in
newspapers and online is suggested to identify the
critical employability skills enabling the transition
from graduation to competitive workplace [78]. A
summary of the results of previous studies is given
in Table 3. As perceived by the employer or supervisor at the workplace, the results are focussed on
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Table 2. List of Employability Aspects [77]
Personal
Qualities

Malleable self-theory, Self-awareness,
Self-conﬁdence, Independence,
Emotional Intelligence, Adaptability,
Stress tolerance, Initiative, Willingness to
learn, Reﬂectiveness.

Core Skills

Reading eﬀectiveness, Numeracy,
Information retrieval, Language skills,
Self-management, Critical analysis,
Creativity, Listening, Written
communication, Oral presentations,
Explaining, Global awareness.

Process Skills

Computer literacy, Commercial
awareness, Political sensitivity, Ability to
work cross-culturally, Ethical sensitivity,
Prioritising, Planning, Applying subject
understanding, Acting morally, Coping
with complexity, Problem solving,
Inﬂuencing, Arguing, Resolving conﬂict,
Decision-making, Negotiating,
Teamwork.

the attributes of employability skills for entering the
world of work required by graduates.
The employability capabilities in students
through WIL and the employability outcomes
have been an interesting area of research. Qualitative and quantitative study on employers, graduates
and current students helped to identify the components of a quality WIL curriculum. To enhance the
acquisition of employability capabilities through

contributing to quality learning outcomes, a study
identiﬁed the key curriculum dimensions such as
curriculum design, assessment methodologies and
partnership models [79]. The essential elements of
an experiential curriculum are the learning outcomes and assessment integration of theory and
practice, activities of student preparation and
debrieﬁng, active supervision and constructive feedback, learning experience authenticity and robust
partnerships with host organisations. Curriculum
design factors result in student satisfaction, meeting
student expectations and inﬂuencing employability.
The main goal of a good WIL design is authenticity
and that the enterprise of WIL design is complex.
Curriculum elements are underpinned by assessments and activities in accordance with integrative
learning with a foundation of good supervision,
preparation and debrieﬁng. The importance of any
learning outcome depends on speciﬁc curricula. The
overarching goal of WIL is employment readiness.
Eﬀective WIL curricula are complex pedagogical
enterprises and diﬀerent parts of a complex puzzle
are integrated into it [79].
Diﬀerent workplace-based approaches apply to
develop employability in university graduates.
Further research is needed to design a EWIL framework to develop industry-ready graduate engineers
by addressing the three aspects of employability –

Table 3. Summary of Employability Skills Attributes [78]
Research Focus

Methods

Approach

Employability Skill Attributes

Employers’
perspective

The questionnaire, the
respondents consisted of
180 employees in various
ﬁelds of engineering.

This study used the
instruments adapted from
the SCANS model.

The analysis showed that personal quality is
the highest mean values followed by
interpersonal skills, resources skills, basic
skills, information skills, thinking skills, and
system and technology skills.

Graduates and
employers
perception

The questionnaire to assess
the information perceived
by graduates and
employers. There were 34
graduates and 29 employees
who returned the
questionnaire.

The instrument used in this
study adapted from Survey
of the Employability Skills
Needed in the Workforce,
originally designed by J.
Shane Robinson.

Problem-solving and analytic, decisionmaking, organisation and time
management, communication ability,
interpersonal skills, leadership and
inﬂuence, creativity, innovation, ﬂexibility
and ability to conceptualise, lifelong
learning, professional behaviour,
motivation-personal strength.

Examines
employers and
instructors’
perspectives

The data was collected using
a questionnaire which was
analysed using descriptive
and inferential analysis.

Focussing on seven core
skills comprising
communication skills;
critical thinking and
problem-solving skills;
teamwork skills; lifelong
learning and information
management; integrity and
professional ethics;
entrepreneurship skills; and
leadership skills.

The highest ranked perceived by employers
and university instructors are
communication skills, and integrity &
professional ethics. The lowest ranked are
leadership skills and entrepreneurship skills.

Investigates the
importance of
employability skills
as perceived by
employers

The data was collected using
a questionnaire. Employers
participating in this research
was an operational
manager, supervisor and
chief executive.

The instruments used in this
study were adapted from the
SCANS model.
Employability Skills 2000+
form Conference Board of
Canada, and Malaysian
Qualiﬁcations Framework.

The ﬁndings of the study showed that
employers place great importance on
communication skills, problem-solving
skills, teamwork skills and personal
qualities. Graduates also need to emphasise
leadership skills, entrepreneur skill,
technical skill and informational skills.
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context-speciﬁc employability, individual human
capital and the ability to articulate possession of
the desired attributes. An appropriate EWIL framework can meet the increasing accountability
measures and the demands of society for a dynamic
global workforce by addressing the WIL factors
such as preparation, induction, quality of supervision, aligned curriculum, debrieﬁng and employer
feedback for optimal WIL experience outcomes.
EWIL can also increase the possibility of delivering
expected industry-ready engineering graduates with
a diverse range of skills, attributes, networks,
professional identity and active social skills.
5.3 WIL and Professional Development
Continuing Professional Development (CPD) was
introduced to update the outdated skills and
knowledge of employees of an organisation [80].
CPD concerns practices aimed at employees’ development beyond that derived from their initial
training [81]. To build the skill sets in the organization, some companies adopt the strategy of utilising professional development to improved
eﬃciency, increase retention, build conﬁdence and
credibility, re-energize staﬀ and make easier succession planning [82]. Some organisations actively
promote professional development activities to
inspire loyalty in their employees by encouraging
professional growth which is in turn a great way to
retain staﬀ [83]. There are many advantages of
Professional Development programs which help
engineers’ and company’s growth. The advantages
include that the graduate engineers can stay ahead
of competitors, keep up with industry changes,
receive an opportunity to learn, grab in new
talent, increase self-conﬁdence, positive attitude,
improve group eﬀort, and develop customer care
abilities [84].
When graduate engineers start working in an
organisation, they might be required to undergo
training and professional development. Graduate
engineers take time out of their work-day resulting
in reduced work and productivity in addition to
their less output as compared to the experienced
engineers. In-house PD’s are usually free of cost,
but advanced PD’s come at a cost. Most of the
external PD’s are expensive although the PD worth
the expense, companies, especially small enterprises, may not be able to accommodate it in their
budget [85]. For in-house professional development, if the senior engineers deliver the PD graduate engineers, the operations would be down or less
productive. This could lead to adverse impact to the
company’s productivity and budget. EWIL is
expected to help in reducing the necessity of professional development for graduate engineers in the
early stages of their career. This is because they
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would have already gained the technical and operational know-how of diﬀerent kinds of workplaces.
5.4 Beneﬁts of WIL to Industries
In industry, employers are looking for engineering
graduates who can quickly become productive
members of the organisation. The ﬁrst-hand work
readiness of future graduate engineers helps companies during recruitment processes. The employers
are also more conﬁdent in recruiting graduate
engineers who can make a smoother transition
into paid employment. Industries can reduce costs
and recruitment risks. For employers, the readiness
to give back to the professional ﬁeld and thereby
meet their corporate responsibilities helps to
improve their corporate image. Employers often
desire to advance their business through facilitating
WIL and recruiting graduates. With university
collaboration, industries can gain access to innovative thinking and ideas by cooperating in emerging
research.
5.5 Barriers to Workplace Participation
As the number of WIL students grows, the number
of relevant workplaces also needs to grow to
accommodate and facilitate the students [63].
Employers’ understanding of the WIL experience
may not align with the purpose and nature of the
WIL expectations of universities [86]. Employers
may not accurately understand the requirements of
WIL and how they need to facilitate it. Employers
also may not have suﬃcient resources and supervisors to coordinate WIL [87]. Identifying the
suitable student or students to attend the workplace
in the appropriate phase of their business cycle may
be a challenge [61].
A previous study identiﬁed the reluctance of
employers who might not want to provide WIL
experiences [5]. Their concerns may result from an
unclear understanding of WIL and the potential
costs to productivity and return on investment,
which may result in a general reluctance to take
on students for WIL. However, sometimes there is a
reluctance to oﬀer WIL to international students,
students from low socio-economic backgrounds or
those with disabilities. Such an attitude creates
diﬃculties for these students in gaining graduate
employment, which universities need to consider
due to the expected commitment to inclusiveness
and equity. Some employers do not favour WIL
because they fear that WIL may cause wastage of
time, increase distraction, reduce the focus on
productivity and impart more ﬁnancial load on
the company. Some employers do not want to
participate in WIL because of the possible low
organisational productivity, production defects
and errors, extra business expenses, disturbance to
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the production process due to the students in the
learning phase and the possibilities of increased
workplace accidents [88].
No research studies were found that had investigated the possibility of enhancing WIL through
embedding workplace learning components
throughout engineering studies. To emphasise the
real-time engineering, environmental, social and
economic issues, an innovative approach to curriculum and assessment design embedding EWIL is
necessary. EWIL needs to enable the engagement of
engineering students with complex issues, and they
need to be motivated to learn and relate the problems to their proposed work scenario. The study
program must include structured learning opportunities and WIL needs workplace mentors to
develop the professional identity of the students.
To ensure the scalability and sustainability of WIL
courses, pedagogy, policy, practice and research
need to be appropriately addressed. Barriers for
students, such as a lack of communication skills and
contacts, ﬁnancial diﬃculties, dependants and time
management, can be managed through program
restructuring, including the proposed EWIL.
There is a need for devising engineering programs
with EWIL by designing motivational workplace
experiences that avoid the current WIL complexity.
The proposed EWIL framework may also include
developing institutional strategies and the means of
implementation and providing exposure to academics. Such a EWIL framework will bring better
quality to engineering education and universities
will beneﬁt in various aspects, including increased
international ranking.

6. WIL and Students
This section will explore the available literature in
the critical areas such as increasing the employability of graduates, student-centred WIL
approaches, formal, semi-formal and informal
learning, enhancing professional identity development and professionalism, beneﬁts of WIL to
students and WIL barriers to participating students. Studies conducted in the student engagement
requirement with industry partners to determine
the support and contribution to WIL, and the role
of industry integrated education in choosing the
area of engineering studies and career certainty will
also be discussed.
6.1 Employability of Graduating Engineers
Higher education is supposed to teach employability skills as one of the most valuable outcomes
through WIL. Employability is the capability to
gain and maintain employment and keeping fulﬁlling work [89]. Employability equips a person to
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choose and secure occupations using skills, knowledge and personal attributes providing success and
satisfaction in employment [90]. Employability also
refers to the ability to realise the sustainable
employment potential through self-reliance within
the labour market.
The four elements of employability are:
1.
2.
3.
4.

Employability assets of a person, consisting of
knowledge, skills and attitude.
Career management and job search skills.
Presentation, including CV writing, work
experience and interview techniques.
Personal circumstances and external factors
such as the current opportunity level within
the labour market.

Some universities also help students grab the
attention of top recruiters using work integrated
learning. WIL should expose the actual potential of
students and has been proven successful in its
purpose.
6.2 Student-centred WIL Approaches
If there is no learning framework in an unstructured
or informal work placement, expectations regarding the WIL outcomes cannot be completely achievable. However, it provides an opportunity for
learning from each other and accessing formal
learning experiences. To utilise informal learning
in formal training, diﬀerent modes of workplace
learning need to be combined. This learning structure integrates education into workplace learning
where the students have access to various learning
opportunities, accurate assessment, constructive
feedback and reﬂection on learning.
The workplace informs activities and access
guidance; however, there is a risk of limited aﬀordances that may cause the learning process to fail.
In addition to workplace-based learning, the teacher and the learner can initiate collaborative and
active learning. Curriculum, predictable learning
outcomes and techne and phronesis, which are the
formal learning characteristics, can bridge learning
gaps. In a semi-formal learning environment, work
implicit knowledge will be gained through a structured WIL framework. Informal learning includes
implicit and explicit knowledge, intentional and
unintentional learning, and a focus on tool use
and mental activities. Integrating contextualised
learning is dependent on other activities and eliminates distinctions between knowledge and skills
[91].
Research conducted on Canadian university students regarding the role of cooperative education in
changing majors and career certainty, explored the
frequency of students changing their major and
their reasons for doing so. Interest and impact on
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career were the two primary reasons cited by noncooperative students. Both cooperative and noncooperative students were not aware about career
certainty and the students were unsure their further
possibilities after graduation. The research found
that non-cooperative students switched majors frequently, delaying their graduation. This can be
changed by conﬁrming their major during the
early stages of their studies. The research suggests
that universities must provide co-operative/WIL
students with suﬃcient information about career
paths and opportunities for their area of study to
help them with long-term planning [92]. Further
research is required regarding the link between the
academic program and their career path and how to
transfer classroom knowledge to practical work
experience. A EWIL framework can address this
requirement by embedding practical work experience throughout the engineering education program.
Integrating classroom and workplace learning
has been increasingly focussed on students. Students are learners in the university context, preaccredited professionals in the workplace context
and facilitators of peer learning in both contexts.
Opportunities for transformative learning include
student participation in professional roles through
workplace learning experiences. WIL plays a very
important role and has a critical place in the
curriculum in enhancing professional identity
development and professionalism [93]. WIL has
enormous pedagogical potential in developing professional identity formation between university and
work, with WIL and professional identity
embedded throughout the course curriculum to
educate students to become critical, considerate,
global citizens and lifelong learners. This conﬁrms
the necessity of the development of a EWIL framework.
6.3 Beneﬁts of WIL to Students
Undergraduate students place a high value on work
placements. The outcomes of deliberately planned
and managed WIL are students can apply their
theoretical knowledge and utilise transferable
skills, develop professional attributes and understand and apply ethical practice. They also engage
in teamwork, problem identiﬁcation, problem-solving, self-management and eﬀective workplace
communication. Students are exposed to diverse
and increased learning opportunities through WIL,
which contributes signiﬁcantly in their university to
workplace transition. WIL experiences help students ﬁnd employment, establish a network of
contacts and develop career strategies, providing a
competitive edge over other graduates [5]. Students
gain the opportunity to work in a real work setting
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and develop a sense and awareness of workplace
culture, enhance their soft skills and apply theoretical knowledge, make a positive impact and oﬀer
solutions to real-life problems, manage their future
career decisions and aspirations, build a ﬂourishing
network of contacts, boost their employment prospects, and broaden their perspectives, awareness of
global challenges and industry issues.
6.4 WIL Barriers to Participating Students
Implementing WIL has faced a range of barriers
and challenges. The three major stakeholders –
universities, employers and students – have diﬀerent interests, priorities and views. There are barriers
and challenges for each of the stakeholders individually. WIL frameworks will need to consider these
barriers and provide an optimum arrangement for
the realisation of engineering WIL. Little attention
has been given regarding the WIL of marginalised
students to their needs and potential contribution
[22, 94, 95]. Students may face multiple challenges
when participating in WIL, although diﬀerent institutions use various supports and strategies. When
participating in a WIL program, students may face
ﬁnancial and time pressures, and student expectations may not be met. Some departments may be
reluctant to get involved in WIL due to the lack of
awareness and students will be directly aﬀected by
this [96]. Physical, mental or social challenges
encountered by international students cause diﬃculties in participating in WIL. The discrimination
of employers to these students is a key barrier.
International students are unfamiliar with the Australian workplace culture, and they may have prejudices due to their expatriate status [97].
International students also face barriers such as
language, culture and visa restrictions to participate
in WIL [95].
Because student throughput was aﬀected due to
WIL complications, some educational institutes
started revising the curriculum without WIL.
According to a study by Mutereko and Wedekind
[98], the existing WIL cannot produce work-ready
graduates and these authors put forward the idea of
devising engineering programs without WIL. In the
current system, some employers might exploit WIL
students to get cheap labour and thereafter lowwaged employees. Although theoretically WIL
should give better results, practical challenges may
compel a program to drop the work-based learning
form of WIL. The WIL costs and its logistics are
very high. The new programs without WIL may
have a positive impact on student throughput and
funding; however, the eﬀects on employability and
work-readiness attributes are not established
through this study. The study has a limitation that
the data sources were only from higher education
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perspectives and the study had not taken inputs
from industry and students who could give valuable
insights [98].
From the above literature, there is a need for
further research in developing a EWIL framework
to enable educators to focus on developing conﬁdent, open, self-assured and compassionate,
work-ready graduates who are global citizens.
WIL delivered based on the proposed EWIL framework will provide the conﬁdence in graduate engineering students to face the challenges of change
professionally, responsibly, ethically and without
any fear or bias.

7. Examples of International WIL
Scenarios
A research study by Conger and Long [99] investigated WIL features and compared it in the
international scenario through standard quantitative methods. The study was an attempt to determine the eﬀects of WIL during undergraduate
years on the academic performances of students
with the following hypotheses: (1) WIL is associated with increased ﬁnal-year GPA1 and (2) preuniversity grade is associated with increased ﬁnalyear GPA. Graduating cohorts in Japan and
Hong Kong showed a positive eﬀect of WIL on
third year GPA for two years and negative results
in the following year. To verify this authenticity,
the investigation needs to be continued for a few
more years for consistency. The learning outcomes
and context reﬂect the quality of WIL. Another
result is that about a half of third year GPA was
contributed by the ﬁrst year GPA. There are
studies regarding diﬀerential patterns of cognitive
achievement and gender diﬀerences in pre-university achievement [99]. The factors promoting these
diﬀerences are non-cognitive abilities such as
organisation, self-discipline and dependability
[100]. The study proposed a standard approach
that needed to be developed to collaborate WIL
globally for the WIL practitioners and advocates.
Because the impact of workplace learning processes on academic development might have implications
for
placement
consideration
by
universities, it is potential area of future research
[101].
The Work Placement for International Student
Programs (WISP) project provides workplace
experience, career advice and employability for
international students [102]. Within the study programs during work placements, international students face issues and concerns [103, 104]. To
1

GPA is grade point average, which is an American term. In
Australia, it would be the weighted average mark (WAM).
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improve the experience of international students
through improving work placement components of
study programs for international students, the
WISP project aimed to (1) Identify current practices
for work placement and assessment, (2) Identify
and understand the concerns and successes for the
students, mentors and coordinators, (3) Working
model development and application for eﬀective
practice around internationalisation, workplace
socialisation and reﬂection.
If an inter-cultural approach to understanding
and interaction is carried out, the challenges to
international students, their supervisors and other
relevant stakeholders can be avoided. The WISP
model highlights the eﬀective ways to embed such
an approach. A theoretical and evidence-based
foundation was provided through this model,
which developed support materials for all
involved stakeholders [105]. The major challenge
in the international scenario of WIL is the
diﬀerence in curriculum and workplace practice
globally. There is scope for a standard EWIL
framework that needs to be developed and could
be applied internationally. The proposed, EWIL
framework must accommodate the varying
demands and expectations of engineering education.

8. Discussion
A summary of the current WIL practices and
research areas discussed in the above sections is
provided in Table 4. Authors’ recommendations
are also listed.
The above sections have outlined the beneﬁts of
WIL and identify gaps in the currently available
WIL arrangements and curriculum, as listed in the
Table 4. There is a scope for research towards the
development of a ﬂexible EWIL framework, which
will be beneﬁcial to Australian and global engineering education scenarios. The framework could outline WIL in all the semesters of Bachelor of
Engineering programs. The EWIL framework
could embed industry-inspired content into the
curriculum and the outcome of small and focussed
investment in university and industry partnerships.
The EWIL may include learning, motivation and
identity development and can create a range of
resources to support industry engagement with
WIL. The eﬀective development of engineering
and entrepreneurial skills can be achieved by
enhanced industry engagement and input into the
curriculum through ongoing communication
between universities and workplaces. The EWIL
framework will help universities provide the WIL
students with suﬃcient information about career
paths and the opportunities for their area of study.
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Table 4. Review summary
Section/Sub-section

WIL practice/research area

Authors’ recommendations

2. Engineering WIL
and expectations

The purpose and expected outcomes of WIL

Further research to develop a WIL Framework to eﬀectively
meet the WIL expectations.

3.1 Male and King’s
engineering practice
model

Industry-exposure for engineering students from earlier stages of studies WIL might be oﬀered in all semesters, including on-site training,
via virtual work environment.
workplace simulations, and oﬀ-site project works. Direct
industry engagement could enable students develop industryreadiness.

3.2 Competency-based Modular WIL programs that enable students to move from one modular The framework could provide a guideline stating at what stage of
WIL frameworks
course to the next with ﬂexible timeframes.
the engineering program the WIL will commence and the
duration of the WIL.
3.3 WIL assessment
models

An approach in which the student prepares the portfolio and the
employer, or mentor, authenticates it, which gives greater workplace
assessment evidence.
The Authentic Assessment Framework supports comprehensive course
review and demonstrates the authenticity and range of completed WIL
assessments

Continuous competency-based WIL assessments are suggested
during the entire duration of the engineering program.
The students might need to be assessed for their knowledge and
skills in each learning outcome.
Assessments need to ensure that the graduating engineers have
gained the expected industry-readiness.

3.4 WIL assessment
validity and reliability

Workplace skills assessments have more validity and reliability than
campus-based assessments.
The validity and reliability ensuring that the students have successfully
integrated theory and practice.

WIL assessments need to address each of the learning outcomes
of the study program. Practical skills might be predominantly
assessed on-site authorised by a workplace and academic mentor.
In the situations where on-site assessment are not possible,
assessments at simulated work environments is acceptable.

4.1 Engineering WIL
Current WIL facilitation in Australian universities. Although the
universities oﬀer WIL, the duration is short.
arrangements in
Australian universities

A more comprehensive WIL framework is required to meet the
industry-ready outcomes.

4.2 WIL in the
engineering curricula

A framework in required that enables academics could eﬀectively
industry-based education.
WIL arrangements might be extended to the entire duration of
the engineering program.
The recommended WIL framework will need to address all the
learning criteria through a broad range of workplace projects and
other learning activities.

Developing institutional strategies including objectives and pedagogical
aspects to integrate more WIL activities.
Academics to have clear goals, pedagogical tools and the opportunity to
work outside academia.
Long-time value for longer industry-based education.
The need for structured learning opportunities and workplace mentors.
In current WIL curriculum revolves around a team-based project. There
is a need for innovative approach to curriculum and assessment with more
emphasis on engineering, environmental, social and economic issues.

4.3 WIL and academic Academic WIL in which academics experience current industry practice. The recommended framework need to balance the academic
workload
WIL and assessments increase academic workload.
workload by converting part of the campus-based learning to
industry-based, without aﬀecting the academic work-load.
4.4 WIL leadership

WIL leadership capacity building.
Distributed leadership approach across the university and industry
organisations

Improvement in the eﬀectiveness of WIL leadership capacity is
required to eﬀectively implement the recommended framework.

4.5 Industry
engagement

Industry requires greater clarity on their roles and responsibilities for
monitoring student progress.
Requirement of developing a range of resources.
A curriculum model for progressive integration of eﬀective engineering
practice exposure and diﬃculties in securing student placements.

In the recommended framework roles and responsibilities of the
stakeholders will need to be established and resources for to be
facilitated prior to WIL commencement.
Universities need to have enhanced communication and marketing
strategies to arrange WIL opportunities well in advance.

4.6 & 4.7 Beneﬁts and
barriers to universities

Beneﬁts such as increased education quality, employability, reputation.
Barriers such as handling larger numbers of WIL students,
communication issues.

EWIL is spread over the entire duration of learning, increasing
the beneﬁts and minimising barriers via increased industry
collaboration and WIL facilitation.

5.1 Engineering
industry-practice

Importance of industry in informing educators about the new graduates
on their needs and expectations.
WIL brings the educators and industry together to devise the learning
outcome and future curricula.
The role of mutually beneﬁcial collaborative partnerships between
industry and educational providers.

The learning outcomes will need to be established before
developing the framework and curriculum.
Learning outcomes need to be based on the discipline-speciﬁc
industry requirements and Engineers Australia’s Stage I
competency standards.

5.2 WIL and graduate
employability

Pedagogical strategies to eﬀectively embed WIL in the curriculum and
employability outcomes.
Employers prefer graduates to have more WIL completion experiences.
Employability skills framework including personal qualities, core skills
and process skills.
Summary of Employability Skills Attributes.
Employability capabilities and employability outcomes.

Recommended EWIL may increase the possibility of delivering
expected industry-ready engineering graduates with a diverse
range of skills, attributes, networks, professional identity and
active social skills.

5.3 WIL and
professional
development

Graduate engineers take time out of their work-day resulting in reduced EWIL is expected to help in reducing professional development
work and productivity in addition to their less output as compared to the needs for graduate engineers in the early stages of their career.
experienced engineers.

5.4 & 5.5 Beneﬁts and
barriers to industries

Beneﬁts such as skilled graduate engineers, reduce costs and recruitment
risks.
Opportunities to give back to the professional ﬁeld.
Barriers such as the reluctance of employers to provide WIL, diﬃculties
when the number of WIL students grows.

There is a need for devising engineering programs with EWIL by
designing motivational workplace experiences that avoid the
current WIL complexity. Such a framework will help industries
to hire industry-ready graduate engineers and employers will no
longer be reluctant to host WIL.

6.1 Employability of
graduating engineers

Employability skills is one of the most valuable WIL outcomes.

WIL should expose the actual potential of students.

6.2 Student-centred
WIL approaches

The learning structure to integrate education into workplace learning
providing the students access to learning opportunities, assessment,
feedback and reﬂection on learning.
Changing majors due to career uncertainty.
Role of WIL in the curriculum in enhancing professionalism and
professional identity development.

The recommended framework provides broad opportunities for
industry-engaged learning, assessment, feedback and reﬂection.
Students will receive increased industry exposure to develop
professionalism and create a better clarity on their career.

6.3 & 6.4 Beneﬁts and
barriers to students

Beneﬁts such as increased employability skills, employment prospects,
real work exposure.
Barriers such as diﬃculty in ﬁnding placements, ﬁnancial and time
pressures, discrimination of employers.

There is an absence of framework in which the students’
workplace learning has a high priority.
Universities need to provide complete support to students by
organising WIL, increased collaboration with industries
throughout the duration of student learning.

7. Examples of
international WIL
scenarios

WIL increases the academic performances of undergraduate students.
The challenge in the international scenario due to the diﬀerence in
curriculum and workplace practice globally.
The need for developing a standard approach to collaborate WIL
globally.

The proposed framework needs to be ﬂexible. It should be able to
be implemented in any country depending upon the country’s
professional engineering education standards, government
regulations, university and industry scenarios.
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Fig. 4. Enhanced WIL Approach.

8.1 Recommended Enhanced WIL Framework
Model
In the EWIL approach, the learning outcomes need
to be identiﬁed ﬁrst and then the learning framework and curriculum would be developed in consultation with the industry. Fig. 4 outlines the
recommended EWIL Framework.
In the recommended EWIL Framework model
outlined in Fig. 4, the discipline-speciﬁc learning
outcomes would be selected by the curriculum
developers and program managers. The learning
outcomes will need to be based on Engineers
Australia’s Stage I Competency Standards for
professional engineers. The learning framework
and curriculum would be designed in consultation
with the industry relevant to the discipline. The
EWIL Framework and curriculum need to be
implemented in collaboration with relevant workplaces in which the students engage throughout the
duration of Bachelor of Engineering program.
The authors suggest the EWIL approach as
below:
1.

2.

3.

The program will begin with on-campus training during the ﬁrst trimester to meet the Occupational Health & Safety (OHS) requirements
of the EWIL partnering companies.
After the successful completion of OHS training, students will be oﬀered with disciplinespeciﬁc work placements and workplace projects at various company partners. This foundation workplace learning experience will help
students to develop a strong awareness of their
future career goals.
By the end of the ﬁrst year, the students will
have a clear idea about their interests and
aptitude, which they can pursue further
during the program.

4.

5.

6.

The students will be provided with industry
engagement opportunities in the EWIL at speciﬁc companies in the second and third years.
The industry engagement will be more aligned
with their disciplines. WIL will also reﬂect their
interest and performance assessments.
The ﬁnal year will be more focussed and
structured to enable the students for a smooth
university-to-industry transition.
Some of the students might receive the opportunity to become hired in the partnering companies based on their performance in WIL and
the position availability.

A suggested model of Bachelor of Engineering
students’ campus and industry engagement through
EWIL is as follows (Table 5):
In Table 5, Y1S1 indicates subject 1 in year 1 and
companies such as A, B, and C represent the names
of partnering companies in which the students
undertake WIL. Bachelor of Engineering students
would learn on-campus and via engagement with
relevant workplaces. While developing the curriculum some of the units/subjects in a year of learning
might be clustered together. Theory may be predominantly learned on-campus and practical might
be primarily learned at the workplaces or via
industry engagement including on-site training,
workplace simulations, and oﬀ-site project works.
Major project works could be included in the WIL
curriculum that might be completed via diﬀerent
modes such as on-site/workplaces, in the workshop/
laboratory and in the on-campus workshops. The
units/subjects and companies indicated in each year
are only samples and can be varied according to the
factors such as engineering disciplines, universities,
workplaces, and federal/state/institutional standards and regulations.
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Table 5. Campus and industry engagement model for EWIL
Year Units/Subjects

Theory

1

Y1S1
Y1S2
Y1S3
Y1S4
Y1S5

On-campus

Practical

Y1 Project

On-campus, Workshop/Lab, Companies A, B & C

2

Y2S1
Y2S2
Y2S3
Y2S4
Y2S5

On-campus

Y2 Project

On-campus, Workshop/Lab, Companies D, E & F

3

Y3S1
Y3S2
Y3S3
Y3S4
Y3S5

On-campus

Y3 Project

On-campus, Workshop/Lab, Companies G, H & I

4

Y4S1
Y4S2
Y4S3
Y4S4
Y4S5

On-campus

Y4 Project

On-campus, Workshop/Lab, Companies J, K & L

Workshop/Lab Workshop/Lab, Company A
Companies A, B On-campus
&C

Workshop/Lab Workshop/Lab, Company D
Companies D, E On-campus
&F

Workshop/Lab
Companies G,
H&I

Workshop/Lab, Company G
On-campus

Workshop/Lab Workshop/Lab, Company J
Companies J, K On-campus
&L

The development process of graduating engineers in Australia is expected to satisfy the Engineers Australia Stage 1 Competency Standard for
Professional Engineers. The authors recommend
further research for establishing the learning outcomes for Bachelor of Engineering programs and
the industry engagement proportion based on Engineers Australia’s Stage 1 competencies. The authors
hope that all students will receive adequate opportunities to achieve the appropriate skill levels and
conﬁdence via EWIL as part of university education. This comprehensive industry engagement
approach is expected to develop industry-ready
graduate engineers which in turn might improve
the quality of engineering education and increase
industrial productivity.

9. Conclusions
Developing an eﬀective WIL arrangement has been
a challenge in engineering higher education in
Australia and worldwide. This review paper has
outlined the research focussing on a range of major

Company B

Company C

Company E

Company F

Company H

Company I

Company K

Company L

WIL areas and the eﬀorts by Australian universities
for the inclusion of diﬀerent versions of WIL in
their curriculum. However, there is a scope for
improvement in the eﬀectiveness of WIL by producing industry-ready graduate engineers. There is a
need for developing a EWIL framework to work
towards this outcome. The authors recommend
further research to develop a ﬂexible, standard
EWIL framework that might address the current
barriers. The framework is expected to help facilitating eﬀective EWIL, which will be beneﬁcial to
graduate engineers, academics and industries. The
authors also outline a recommended framework
structure that might be helpful for improving the
eﬀectiveness of Bachelor of Engineering education.
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