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BACKGROUND

Prior to graduation engineering students are expected to provide evidence of relevant experience in
the workplace. This experience is expected to provide opportunities for exposure to the profession
and to help students develop confidence, skills and capabilities as emerging professionals.

PURPOSE

This investigation considers the expectations and challenges in implementing WIL programs in
different contexts. While this will inform the next iteration of engineering course development at QUT
the issues and interventions described provide useful insights into options available and engineering
curriculum design more broadly.

DESIGN/METHOD

This comparative analysis across three phases highlights expectations and challenges including
stakeholder responsibilities, expectations, and assessment. The study draws on the findings of a
2005 investigation into the purpose and provision of WIL and findings of a 2012 Faculty review of the
current WIL model.

RESULTS

The enhancement of WIL through a series of developmental phases highlights strengths and
weaknesses of various models. It is anticipated that this investigation will inform course development
decisions on a whole-of-course approach to WIL that improves student engagement and learning
experience.

CONCLUSIONS

The importance of WIL is not disputed. However with industry expectations, increasing student
numbers and cohort diversity the ways in which students and industry currently engage in WIL are not
sustainable and more creative, flexible and engaging approaches are needed.
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Introduction

Students benefit enormously from periods of work experience. Work experience assists
students with their studies; it helps them apply their theoretical knowledge to real situations;
make sense of what they have learned and to identify aspects of their studies on which they
need to concentrate; become more aware of systems, methods, designs, and the processes
of industry; and can often provide opportunities for graduate employment (Job Access, 2012;
Booth, Francesconi & Frank, 2002).

Work Integrated Learning (WIL) is a formalised form of work experience with specific learning
outcomes and expectations. For engineering students WIL is a way of assisting students to
become work ready and to develop as reflective practitioners, sustained by professional and
ethical principles (Boles, Murray, Campbell & lyer , 2006). Engineers Australia expects that
students will undertake:

professional engineering practice integrated throughout their program to enable them to
develop an engineering approach and ethos, and to gain an appreciation of professional
engineering ethics. The purpose of this is to facilitate their entry into the profession and to
better prepare them to be able to develop the generic graduate attributes (Engineers
Australia, 2007).

This requirement was once expressed as a minimum duration of experience working at
various levels in professional engineering but “is now seen as an aggregate of exposure to
industry practice that can be built up from a varied number of activities” (Edwards, 2007, p.1).
Accreditation of engineering programs now depends upon:

demonstrated development of attributes including effective communication, the ability to
work in multi-disciplinary teams, utilisation of a systems approach to design, and an
understanding of the social, cultural and ethical responsibilities of the professional
engineer ... Students need to not only be aware of sustainability but also have the
opportunity to prepare, practice, and reflect upon these issues (Howard, 2009, p.178).

Exposing engineering students to engineering practice with opportunities to engage with
industry and develop an understanding of the workplace have been important elements of
Australian engineering courses for many years. In addition to engagement with industry
through mechanisms such as guest lecturers and site visits, engineering students at QUT are
also required to aggregate at least 60 days (or the equivalent) of practical experience during
their course. This in part satisfies Engineers Australia accreditation as described above.
However, the 2013 ACED project Enhancing Industry Engagement in Engineering Degrees
Project (King, 2013) argues that more must be done to ensure that students of engineering
have stronger exposure to engineering practice and that universities in collaboration with
industry address issues of authentic graduate learning outcomes, attrition and graduate
employment. The ACED makes several recommendations including the integration of active,
student-centred learning approaches with an increased focus on professional skills beyond
the technical and more effective use of WIL. This paper traces changes made in the
undergraduate engineering course at QUT since 2003 to improve WIL and the student
learning experience (Boles, Beck & Hargreaves, 2005; Peach, Gomez & Ruinard, 2013), and
reflects on lessons learnt and ways to continuously improve the way WIL is managed,
resourced and enacted through the curriculum.

Context

QUT students of engineering are required to complete a minimum of 60 days of work
experience. It is suggested that this requirement be taken in two work placements. The first
work placement is expected to provide students with exposure to workplace relations,
management structures, and workflow processes. In the past the first placement of 30 days
was not necessarily in an engineering firm or organisation. However, since 2007 students
have been strongly encouraged to find a placement in an engineering related field to help
them develop an understanding of their chosen profession; strengthen their CV; and start to
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build valuable networks in the engineering field. The second placement must be undertaken
in an engineering industry relevant to their course. Students must be supervised by a
professional engineer, thus providing them with the opportunity to gain deeper insights into
professional engineering practice.

WIL is a priority curriculum area for QUT and within engineering disciplines since 2005 a
process of continuous improvement has been underway. These efforts have been focussed
on achieving better learning outcomes for students by ensuring that the development of
professional skills and aptitudes is supported and valued within the curriculum. Table 1
summarises changes made over three time intervals i.e. pre-2005, 2005-2007; 2007 —

present.

Table 1: Phases of WIL development in engineering pre-2005 to present

Phase A
Pre 2005

Phase B
2005 - 2007

Phase C
2007 to Present

eIndustrial Experience

*One report

eCertification of time worked
*Pass or Fail

elimited academic and
administrative support

eWork Integrated Learning

eLinked to course learning
outcomes

*One report
eCertification of time worked
ePass or Fail

elimited academic and
administrative support

esweb interface

eWork Integrated Learning
¢12 credit point unit

*Two reports

e Certification of time worked

eFormative feedback from
workplace supervisor

egraded assessment - criteria
based

eappointment of dedicated

academic WIL leader and
adminstrative support
eCommunity Blackboard site

*Preparing for WIL strategy
(see Peach & Button, 2013)

In Phase A it was observed that the quality of the industry experience reports, and by
extension the benefits gained from the experience, varied widely. There was lack of clarity,
on the part of students and some academic staff, of industrial experience objectives and
reporting requirements. These concerns prompted support for a large ($130,000), university-
funded, learning and teaching grant: Integrating workplace learning and professional
education: implementing a student centred, objectives driven and outcomes focused
framework (Boles, Beck & Hargreaves, 2005).

The project addressed the objectives, structure, development and evaluation of workplace

learning, focussing on integrating workplace learning with the academic curriculum. The

objectives of the project were to:

1. Identify appropriate workplace learning objectives in relation to the specific courses.

2. Review student learning outcomes for each of the three courses and the current
approaches for implementing and assessing them.

3. Extract and articulate components of course objectives that are best achieved through
work based learning.

4. Devise and integrate appropriate assessment methods that facilitate and ensure
student attainment of workplace learning objectives.

5. Design and implement professional development programs for academic and industry
professionals to ensure sustainable and continuous involvement and collaboration.

6. Build a web-based facility and resource centre that supports students and staff and
enables the incorporation and achievement of the above objectives.
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The intended framework and implemented system purposely centred on the students, their
learning environment and outcomes, and utilised the flexibility provided by advances in
educational technologies in an increasingly knowledge based and learning economy. The
project aimed to ensure that graduates had progressed along the career development
continuum from being a novice to, at the least, an advanced beginner. The project
highlighted the importance of workplace learning and the expectation that graduates would
have acquired a range of workplace skills and experiences during their degree.

The most important goal of the project was to enhance students’ learning outcomes from the
workplace components of their course. This was enabled by the identification of workplace
learning objectives specifically linked to, and derived from the learning objects of the targeted
courses. The achievement of the project’s goal contributed to the design and integration of
assessment approaches targeting the evaluation of students’ attainment levels of the set
objectives. In 2005 the Work Integrated Learning (WIL) program became available for the
first time in engineering, thus marking the start of the second interval i.e. Phase B.

Phase B was designed to streamline students’ industrial experience and align course
objectives with activities in the workplace. In so doing, Phase B aimed to ensure that
students accelerated their career development and were work ready and therefore more
valuable as graduate employees. This Phase was supported by a web-based facility
designed to assist students before, during and after their work placement. Whilst this Phase
went a considerable way towards enhancing students’ learning outcomes from industrial
experience, it was superseded by a more encompassing, faculty-wide approach to WIL in
Phase C.

The development of the learning outcomes was done in response to the overall course
learning outcomes. One of the major sources guiding those learning outcomes was the
expectations set by Engineers Australia accreditation criteria. These criteria included
knowledge and skills that connected the theoretical knowledge with the context and relevant
application areas likely to be encountered by practicing engineers. To do so, feedback from
industry representatives on the faculty industry liaison committee, as well as their peers, was
obtained in a number of ways, including discussions held during the course design process.
Data was also collected through surveys and during special workshops held with engineers
invited from industries congruent with the majors planned, for example power engineering,
aerospace avionics, and telecommunications. The process of aligning learning outcomes and
incorporating industry, staff and student input continued in Phase C, as part of a continuous
improvement process.

The changes made in Phase C were driven in part by major, university-wide initiatives to
improve the quality of WIL (Peach, 2012). It coincided with a restructuring of the engineering
course which included the introduction of a mandatory, 12 credit point WIL unit to be
undertaken in conjunction with the minimum 60 days of work experience. The faculty-wide
model, still in place, emphasises the value of workplace exposure and the work environment
as a place of authentic learning (Franz, 2007; Savage, Davis, Miller, 2010). The model is
regarded as cost-effective, cohesive, and pedagogically sustainable with the capacity to
serve large scale, high volume cohorts with disciplinary diversity between and within the
cohorts.

The faculty-wide model is conceptualised around three learning phases of WIL i.e.
preparatory; placement; and retrospective. The preparatory phase involves reaching
students early in their degree to raise awareness about WIL requirements and includes a
Community Blackboard site; brief information sessions each semester in core second year
classes; and voluntary lunch time seminars run each semester in collaboration with the
Careers and Employment Service. The placement phase involves completing 60 days of
relevant work experience before graduation. Students can commence this experience once
they have completed the equivalent of the first two years of the degree. The experience may
be paid or unpaid and can be completed in one or two periods during the end-of-year
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vacation, mid-semester vacation or on a part-time basis. The retrospective phase involves
enrolment in the credit-bearing WIL unit.

The unit is delivered in blended mode and includes: a 5 hour seminar on campus and 3 x 1.5
hour online, webinars during the semester. The introduction of blended approaches in 2011
is a significant feature of the unit. This approach affords students greater flexibility to engage
with real time classes whilst working in diverse locations (e.g. regional, remote, and
international). A 2012 review indicated that the blended learning approach has helped reduce
students’ feelings of isolation in large (evening) lectures; encouraged peer learning and peer
networks; introduced a range of interactions in class time; improved communication
processes; and empowered students through opportunities to contribute and lead parts of a
session (Peach, Gomez, Ruinard, 2013). The assessment in Phase C includes two reports.
The first report includes a detailed analysis of aspects of the work environment and
outcomes of the WIL placement. The second report is a detailed reflection on 5 episodes
based on field notes, work log entries, and relevant research.

Expectations and challenges

There is nothing new about professional and business communities placing demands upon
higher education to produce work-ready graduates. However, at a time of increased student
enrolments, increased student diversity, and an increased emphasis on risk management
there are tensions about the kinds of WIL programs that universities are able and prepared to
offer (Peach & Gamble, 2011). Changes made to the way WIL is offered to engineering
students at QUT is an example of trying to ensure that students have strong exposure to
engineering practice; that these experiences are meaningful and clearly linked to course
learning outcomes; and that the model of delivery is cost-effective, cohesive, and
pedagogically sustainable. These efforts have led to improvements but also raised other
issues.

For example, the priority in Phase B was to enhance students’ learning outcomes from the
workplace components of the course. To do this a set of workplace objectives that students
had to address in the workplace were developed. These objectives took into account
Engineers Australia accreditation criteria and the QUT Graduate Capabilities. This process
of identifying subsets of workplace objectives revealed inadequacies in existing course
objectives with some needing to be ‘unpacked’ and others lacking. This process also
highlighted that diverse work placements offer different kinds of experiences e.g. some
students were not significantly engaged in technical applications and could therefore not be
expected to meet compulsory objectives related to technical tasks. Subsequently, the focus
in Phase C shifted to a holistic rather than task focussed approach. Described by Orrell
(2007) as a ‘transformative stakeholder ethos’ where a process of inquiry and discovery
yields both generic and discipline based learning. The work plan tool developed in Phase B
which prioritised compulsory observations and selected optional applications was adapted so
students could self-identify personal, professional and discipline specific areas of strength
and weakness and negotiate their work plan in consultation with workplace supervisors. In
both Phases B and C student e-portfolio was promoted as an effective tool to gather
evidence and reflect on workplace learning. However, student take up of this tool remains
low.

In Phase B assessment was based on three components; students’ self-assessment, a
written report, and an industry supervisor report. After building and executing their work plan,
students were required to submit a report on their work experience and were assessed as
complete or incomplete. Without dedicated academic oversight and administrative support
marking, tracking of marks, and responding to student assessment queries was a significant
problem in Phase B. Phase C assessment is based on two written reports (including work
logs and reflective field notes) and formative feedback from workplace supervisors. The
reports in Phase C are graded using criteria focussed on content, presentation and
professional writing. Students must demonstrate both technical and non-technical lessons
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learnt in the workplace (see Peach & Button, 2013). Academic leadership and administrative
support is provided through a dedicated WIL Director and administrative officer. This has
enabled a timely, streamlined approach to assessment and marking. As a result expectations
and requirements are much clearer and student queries have decreased. A summary of
other improvements and their impact identified in the 2012 review are provided in Table 2.

Table 2: Phase C: Summary of areas of improvement and impact (Peach, Gomez & Ruinard,

2013)
Area of Impact for Student Impact for Staff
improvement
Curriculum
Relevance Improved relevance and alignment of unit Teaching staff able to better highlight learning

content to the work experience

outcomes and link to work experience

Reflection process

Assists in providing techniques for life-long
and life wide learning

Improved record keeping including work logs
and reflective field notes and willingness of
students to engage in reflective process

Pedagogy

Preparing for WIL
early in course

Improved preparedness in preparation of
entering the WIL program

Greater engagement with interested students
early in their course — improved record
keeping including work logs and reflective field
notes

Work/life/study
balance

Improved balance between learning
requirements and work hours

Students demonstrating a positive attitude and
greater willingness to learn in classroom and
workplace contexts

Blended learning
approach

Significant increase in flexibility to access
content through entire teaching period

Increased student engagement during one-
day intensive lecture, webinars, and feedback
sessions

Administrative Processes

Blackboard
improvements

Timely and relevant information on progress
through the teaching period

Significant reduction in student queries -
reducing staff administrative load

Clear procedures
and resources

Clear identification of WIL administration
requirements

Significant reduction in student queries -
reducing staff administrative load

Assessment

Alignment of Clear link between content provided and its Facilitates efficient marking and moderation
content and application to assessment items processes

assessment

Assessment Improves overall learning from assessment Increased professional development for
feedback items teaching and marking staff

Phase C has addressed many of the issues identified in the earlier phases but as part of
course renewal there are opportunities to consider the next phase (see Table 3). Phase D,
informed by current course renewal processes, could include a course-wide, developmental
approach to specific graduate capabilities. In conjunction with the existing WIL model a

carefully planned and document set of activities could be introduced in the design stream of
the course. These activities might consist of, for example, industry guest lectures, site visits,
and presentations by engineering societies such Engineers Australia. Students would begin
earlier to assemble a portfolio of evidence related to graduate attributes and professional skill
development. These experiences would inform subsequent work experience and the WIL
unit would become a complementary and important component of the learning experience.
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Table 3: The next phase of WIL development in engineering

Phase A Phase B Phase C Phase D
Pre 2005 2005 - 2007 2007 to Present 2015 & beyond
e Industrial Experience *Work Integrated Learning e Work Integrated Learning *Work Integrated Learning
*One report e Linked to course learning ¢ 12 credit point unit ¢ 12 credit point unit
o Certification of time outcomes eTwo reports eTwo reports
worked *One report « Certification of time « Certification of time
e Pass or Fail o Certification of time worked worked
elimited academic and worked e Formative feedback from ¢ Formative feedback from
administrative support *Pass or Fail workplace supervisor workplace supervisor
e limited academic and egraded assessment - egraded assessment -
administrative support criteria based criteria based
eweb interface eappointment of dedicated ededicated academic WIL
academic WIL leader and leader and adminstrative
adminstrative support support
e Community Blackboard e Community Blackboard
site site
e Preparing for WIL * Preparing for WIL
strategy (see Peach & strategy (see Peach &
Button, 2013) Button, 2013)
e Thematic whole-of-course
approach to exposure to
professional practice e.g.
site visits, industry
speakers, use of e
portfolio

Exposure to professional practice will remain a priority curriculum area. To strengthen this
exposure as urged by the ACED (King, 2013) an embedded, whole of course approach to
the development of graduate capabilities and professional skills — in conjunction with the WIL
program should be considered. Such an approach will require consideration of issues such
resourcing; managing risk; working sustainably with large and diverse cohorts; and
determining who is responsible.

Conclusion

This paper examines expectations and challenges in different phases of WIL in engineering
at QUT from 2005 till the present time. This process of continuous improvement has
focussed on achieving better learning outcomes for students by ensuring that the
development of graduate capabilities, professional skills and aptitudes is supported and
valued within the curriculum. Phase A did not work well, with variations in the quality of
industrial experience and learning outcomes, prompting changes to a more structured
approach (Phase B). Phase B focussed on ensuring that WIL learning outcomes aligned with
Engineers Australia accreditation criteria and course learning outcomes. In Phase B the
need for dedicated academic leadership and administrative support was identified. This was
rectified to a great extent in Phase C. Phase C shifted to a holistic rather than task oriented
approach to work experience in order to be cost-effective, cohesive, and pedagogically
sustainable. However, concentrating all required learning outcomes and exposure to
professional practice in one unit is neither sufficient nor productive. The current ways in
which students are exposed to professional practice are not sustainable. Creative, flexible,
and engaging approaches are needed such as a course-wide, developmental approach to
specific graduate capabilities and professional skills. That is, it is worth considering an
approach supported by carefully planned and documented developmental activities in
conjunction with work experience and a WIL unit.
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