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Executive summary
Some issues and topics appropriate for undergraduate study, and increasingly in
postgraduate study, are simply too complex to be properly investigated within a single,
traditionally defined discipline. Relatively broad fields of inquiry such as medicine,
informatics, business, engineering, and the built environment routinely draw upon multiple
disciplines to develop learning and teaching outputs required to produce employable
graduates. These are graduates who are not only competent in a single field but who also
understand the underlying process of problem definition, data analysis, critical thinking,
evidence-based problem-solving, communication, and ethics.
Learning and teaching in emerging fields of study, particularly those that leverage advanced
technologies, require the coordinated efforts of many specialist teachers in mathematics,
statistics, computer science, information system architecture, design and visualisation,
biology, and business. The growing unmet demand for graduates equipped to contribute
meaningfully in these professions is at a critical point in Australia, and graduate
employability in key emerging technology fields is in decline (Australian Workforce and
Productivity Agency, 2013). An interdisciplinary approach to learning and teaching in these
areas has thus never been more important.
This variant of interdisciplinarity, referred to as ‘pluridisciplinarity’ (Max-Neef, 2005),
requires two or more disciplines to combine their expertise to jointly develop and deliver
learning and teaching outcomes appropriate for a subject area, especially one that is rapidly
changing. Emerging careers in technology-focused fields, in particular, coupled with the
graduate outcomes required by Australia’s labour market mandate the need for a truly
pluridisciplinary pedagogical approach.
Face-to-face interviews, forums, and workshops with expert educators allowed the
development of a baseline level of understanding of existing and evolving practices in
pluridisciplinary curriculum development and teaching philosophy. Analysis of the results
led to the development of a conceptual framework with embedded cross-discipline
consilience and project-based learning as an initial step for the development of an
integrated system for students engaged in pluridisciplinary programs. Further, a set of tools
for the assessment and development of pluridisciplinary fields of study were developed for
educators and institutions to ensure access to the range of learning and teaching practices
in use and to promote continual improvement in these rapidly evolving fields.
The fellowship achieved the following outcomes:


Development of a pluridisciplinary framework



Five peer-reviewed research articles (original objective was four papers)



Case studies of good practice



Conference presentation



Website including an online curriculum validation tool (pluridisciplinary.com.au)
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A formal report describing the framework, the e-tool, and the case studies as a set of
resources for other institutions seeking to enhance graduate employability through
pluridisciplinary curriculum development.

A key element of the program was the distribution of useful information obtained during
the research and encouraging learning and teaching advocates to use the project outcomes
in their own institutions. These activities included:


staff development opportunities for educator seminars working with outcomes from
the program, providing feedback, and considering implications for personal practice;



a workshop for technology-focused educators around key outcomes from the
program inviting their responses and reflection on the value of the material to other
educators;



discussions with deans, assistant deans, and the director of the Office of Learning
and Teaching around program recommendations and future developments; and



availability of an integrated e-learning platform that uses innovative technologies to
support the highly dynamic and agile mode of teaching.

The program catalysed the impact of how the differing cultures in academic disciplines
shape the approaches and practices of teachers and students in pluridisciplinary settings.
The fellowship delivered on a range of stated objectives and initiated a broad sector-level
dialogue on emergent pluridisciplinary fields, with a strong focus on disciplines developing
new ideas in data science and big data.
Fellowship activities ensured that a significant number of stakeholders in pluridisciplinary
fields were engaged throughout the project which were directly associated with the
trajectory of analysis and resource development. Meaningful fellowship outputs permitted
the direct connection to scholars and academic staff as well as through discipline-related
networks. The website and e-tool remain available as a base resource for educators
addressing the complex and evolving space of pluridisciplinary curriculum and pedagogy,
especially in emerging disciplinary fields.
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Chapter 1: Context of the fellowship
Increasingly, graduate employability and long-term career success depends at least as much
on graduate attributes such as entrepreneurship, creativity, critical thinking, leadership,
relationship building, and communication as it does on strong performance in a single
disciplinary field (Kinash et al., 2015). Although these have always been important to
employers, institutions of higher learning have not traditionally sought to develop these
skills per se, but have developed them incidentally (Golding, 2009). Along with developing
lifelong learning practices, institutions of higher learning are now, more than ever, required
to develop ‘the whole person’ in order to improve graduate success (Kinash et al., 2015).
Traditionally, the structure of institutions of higher learning is such that students and staff
from one discipline are not encouraged to freely interact with those from others, resulting
in ideas and philosophies being confined to, and courses being conducted mainly by, one
school.
There are now many issues and topics appropriate for undergraduate and postgraduate
study that are simply too complex to be properly investigated within a single, traditionally
defined discipline (Golding, 2009). For example, the topic of climate change, in addition to
traditional climate scientists also engages sociologists, business leaders, statisticians, and a
host of other academics who need to understand the fundamentals of each other’s research
in order to advance their own work. These areas of study are candidates for a
pluridisciplinary approach where collaboration occurs between people from different
professions or disciplines with varied skills and experiences who complement each other
while working toward a common objective.
Significantly, pluridisciplinary programs potentially offer the opportunity for students to
develop the attributes mentioned earlier that increase their employability. Whether
undertaking a single pluridisciplinary subject within a course, or undertaking a course of
study in an area where a pluridisciplinary approach is mandated, the development of these
attributes is essential to success in any pluridisciplinary field (Golding, 2009). Through study
in pluridisciplinary programs, graduates increase their employability and potential for longterm career success.
The challenge is for established institutions with their traditional discipline-based structures
to be able to effectively plan and conduct truly pluridisciplinary courses unconstrained by
single-discipline bias. The aim of this fellowship was therefore to promote critical
conversations across metropolitan and regional institutions and between the disciplines of
business, health, design, law, and engineering to further develop, deliver, and share
effective learning and teaching pedagogies for pluridisciplinary fields without undermining
the integrity of individual disciplines. The main objective of the program was to encourage
learning and teaching development in a manner that does not violate disciplinary culture
and values, and, importantly, leads to enhanced graduate employability. This outcome
provided practical professional development in the area of pluridisciplinarity through
workshops with academics that builds on previous valuable project outcomes to improve
graduate employability.
The guiding paradigm behind the research approach and techniques adopted in the
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fellowship was that of constructionism, defined to mean ‘the view that all knowledge … is
contingent upon human practices, being constructed in and out of interaction between
human beings and their world, and developed and transmitted within an essentially social
context’ (Crotty, 1998, p. 58). It was crucial to understand that curriculum development and
teaching in pluridisciplinary fields cannot evolve in isolation from the progress made in the
institutions that advance their cause.
The fellowship built on the contentions of Bowden and Marton (1998) regarding the
character of ‘collective consciousness’ or ‘collective awareness’ through a shift to an
authentic, outcomes-focused approach to teaching demonstrated in the design and
evaluation of assessment tasks and a set of resources for mentoring (Boles, Hadgraft,
Howard, Beck, & Jolly, 2009). The fellowship focused on the awareness of educators as the
first step in moving toward collective awareness across disciplines in the treatment of
pluridisciplinary themes within the context of advancing graduate employability.
Big data/data science programs use advanced computing techniques to analyse large data
sets. This emerging field was chosen as the focus of the fellowship because a
pluridisciplinary approach is essentially the only way these programs can be taught.
Although coding and computer system architecture are central, knowledge of mathematical
statistics is also necessary to understand the results and constraints that the data set
presents. There are also potential legal and ethical issues involved in the way the data are
being used. Results need to be presented in meaningful ways for the target audience
involving elements of visual design. As literally any data can be analysed using these
techniques, students from a wide range of courses, such as education, town planning, law,
medicine, and business, could benefit from studying a big data/data science program. As
such, subject matter experts from those areas would also need to be involved to ensure that
results are interpreted in meaningful ways.
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Chapter 2: Outcomes and impacts
2.1 Outcomes the fellowship was designed to achieve
The primary contribution of the fellowship was to extend and deepen our knowledge of
pluridisciplinary contexts of learning and teaching in technology-aligned fields of inquiry.
More specifically, the fellowship provided the following outputs:
1. A final report describing a pluridisciplinary pedagogical framework, an interactive
e-tool, and two case studies as a set of resources for other institutions seeking to
enhance graduate employability through pluridisciplinary curriculum development;
2. Development of a pluridisciplinary learning and teaching framework for big
data/data science-related fields that captured the following: approaches to crossdisciplinary pedagogy strategies, views of research, views of learning in rapidly
developing areas of inquiry, learning outcomes articulated in the language of
educators, educator roles adopted, and aids and barriers in the environment;
3. Provision of an integrated e-learning repository and platform that hosts an
integrated set of innovative technologies to support dynamic and agile modes of
learning and teaching including an online curriculum validation tool
(pluridisciplinary.com.au);
4. Case studies for big data/data science learning and teaching development, based on
interviews and workshops focused on graduate employability, strategies, and
successes; and
5. Four peer-reviewed research papers and a number of presentations to educators
and industry bodies.
The primary aims of the fellowship were to
1. consult, share, and create awareness of alternative learning and teaching practices
for pluridisciplinary fields;
2. disseminate, consult on, and build awareness of pedagogical frameworks that are
specific to pluridisciplinary areas, through the deployment of learning and teaching
resources; and
3. establish interdisciplinary recommendations for policy and practice, for developing
the framework in specific disciplines, and implications for all pluridisciplinary fields of
inquiry.
As a result of the fellowship outcomes, the following recommendations are offered:
1. Greater use of a formal framework for the development of pluridisciplinary
programs;
2. Greater use of objective curriculum validation tools and techniques for
pluridisciplinary programs; and
3. Development of pluridisciplinary programs to be validated and administered at an
institutional or faculty level rather than within single disciplines.
Approaches to learning and teaching in evolving technology fields to enhance graduate employability
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2.2 Fellowship activity plan
The fellowship program was performed in three sequential phases.
Phase 1: Bringing the pedagogy of pluridisciplinary learning and teaching into focus
The big data/data science field of inquiry was selected as the model pluridisciplinary field for
the conduct of fellowship activities. In addition to the reasons outlined earlier, this field was
chosen because it is becoming increasingly relevant in a number of disciplines as the
decreasing cost of storage allows more data to be collected, stored, and used in decisionmaking. The analysis of this data requires a base knowledge across a number of disciplines
including statistics, computer programming, and design, with specialist knowledge in the
discipline to which the analysis will be applied for context (i.e. business, medicine, science,
engineering, etc.). Big data/data science includes elements that are technology- and
mathematics-based, as well as those that demand imagination and creativity. As a result of
its already high and increasing relevance, big data/data science has become an attractive
field of study in its own right to students across a variety of disciplines.
This phase of the fellowship investigated and documented the way educators think about
the development of learning and teaching practices in an emerging pluridisciplinary field
using structured interviews. Insight and awareness of thinking about curriculum
development, teaching philosophy, laboratory- and/or classroom-based teaching styles and
learning outcomes was advanced by holding conversations with educators across a range of
sub-disciplinary interests and experience. The span of conversations was not limited to
technology-focused disciplines but also included humanities, education, and law.
Twenty-five interviews and four workshops were conducted to help achieve a baseline level
of understanding of both existing and evolving practices in curriculum development for
pluridisciplinary programs. This phase adopted an approach of ‘talking about
pluridisciplinarity as a learning and teaching goal’ to both raise awareness of competing
cultures in a cross-discipline pedagogy sense among educators, as well as, importantly,
obtaining qualitative and quantitative evidence from which to understand educators’
perspectives to design a pedagogical framework.
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The key objectives were to promote perspective sharing and alignment between disciplines
and to gain further insights into:
1. educators’ ways of thinking about pluridisciplinarity, specifically with regard to big
data/data science as a teaching and learning practice;
2. educators’ perceptions of their role;
3. educators’ views on what it means to help students from extremely diverse
backgrounds learn (in terms of quantitative, qualitative, and creative domains);
4. educators’ views on the character of the curriculum itself; and
5. educators’ identifying and overcoming the critical barriers to develop and achieve a
curriculum that integrates knowledge and skills from two or more disciplines.
It was found that holding conversations with educators in small group and workshop
contexts immediately raised awareness of the variety of approaches and experiential
possibilities. Individual interviews with educators also helped enable them to become aware
of their own, previously implicit, thinking. Outcomes related to advancement in the selfawareness of educators were also recorded in the evaluation comments.
Each of the 25 interviews was recorded and then transcribed. Transcripts were made
available through an e-platform for consolidation, error checking, and knowledge sharing.
An evaluation sub-phase was built into both the workshops and the interviews.
To involve all educators developing pluridisciplinary courses, a webinar, and teleconference
session was held to provide a fair compromise to minimise workshop time and travel costs
while obtaining valuable input from important educators across the country.
Phase 2: Linking the pedagogy of pluridisciplinary learning and teaching to graduate
employability
The purpose of this phase was to continue with the development of a pluridisciplinary
pedagogical framework for learning and teaching in the technology disciplines, based on
previous work by Office for Learning and Teaching (OLT) programs, including that of Bruce,
Chesterton, and Grimison (2002) and Boles et al. (2009). The framework was further
developed by describing different ways of thinking about teaching and learning in big
data/data science (as outlined below). Critically, this element involved the identification of
the differences in views and the key elements of focus associated with each of these views.
Constructing and building awareness of the pedagogical framework that are specific to big
data/data science was achieved through:


analysis of conversations from interviews and workshops to establish the range of
thinking;



suggesting the alignment, at least on an analytical level, of particular views with the
teaching of pluridisciplinary approaches, roles, and the learning outcomes sought;



continued conversations about the framework with various parties and engagement
with learning and teaching scholars’ networks;
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dissemination of the framework through workshops, seminars, and the OLT
exchange; and



further development of an evolving e-learning platform that makes use of an
integrated set of innovative technologies to support the validation of
pluridisciplinary curricula.

In this phase of the fellowship, conversations with participants in the fellowship and other
stakeholders assisted with a progressive evaluation of the framework development. The
framework construction was a process of continuous cycling through conversations and
responses in the form of modification to the framework.
Phase 3: Raising awareness of the pedagogy of pluridisciplinary learning and teaching and
testing the applicability of this approach to other technology-focused fields of inquiry
This last phase of the program was largely a continuation of the first phase. From the
earliest parts of the program, educators were involved in conversation as individuals, in
small groups and pairs, in order to raise their own and each other’s awareness of thinking
around the pedagogy of pluridisciplinary learning and teaching. In this phase, the discussion
continued with a new range of contributors from the framework constructed in Phase 2.
The ability of the outcomes of the program to be transferred to other pluridisciplinary fields
was also examined during this phase. Examples of this include the use of big data/data
science in the teaching of epidemiology and bioinformatics (e.g. genome mapping), business
(e.g. marketing, tourism, business improvement, supply chain optimisation), law (e.g.
criminology), and environmental science (e.g. climate change monitoring).

2.3 Critical success factors
The fellowship drew on two related fields of knowledge within the general area of higher
education research and scholarship: first, the knowledge base around the pedagogy of
pluridisciplinary learning and teaching with a focus on the emerging technology-specific
fields of inquiry; and, second, the knowledge base around graduate employability in relation
to the experience of tertiary education learning and teaching.
The activities of this fellowship addressed a critical challenge in pluridisciplinary curriculum
development. The outcomes were aimed at providing practical solutions in program
implementation for use in institutions, especially those with the strategic aim of improving
cross-disciplinary activities that act to develop students with employable skills. Such
activities centred on staff workshops and associated interventions that focused on breaking
down disciplinary silos and assisting staff in understanding the complexity of
pluridisciplinary course development. Associated outcomes included practical methods for
implementing objective approaches to course validation made by educators in advanced
technology fields. The outcomes were also of considerable value to other aspects of
pluridisciplinary course development, particularly educators implementing courses that
integrate the science technology, engineering, and mathematics (STEM) disciplines and
educators integrating creative initiatives from the arts with STEM disciplines (STEAM).
The development of a framework for achieving integrated and objectively validated
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pluridisciplinary curricula was welcomed by academics across a number of institutions. An
important element involved the linking of fellowship activities with institutional priorities to
help with the necessary degree of engagement and acceptance of the premise of the
research. The impact of this was reinforced by directly engaging with influential academics
nationally in a series of workshops, which were used as the principal method for
dissemination. These workshops, across Australia, were designed in collaboration with local
academic leaders to align with local conditions as well as remaining cognizant of the
challenges to coursework design in each institution.
Existing partnerships and networks were strengthened and new opportunities identified
through the active involvement of key members of the Australian Learning and Teaching
Fellows (ALTF) network, along with other scholars in related fellowship activities.

2.4 Factors limiting the success of the program
It is important to note that none of the factors discussed below proved to be an obstruction
to reaching the outcomes of the fellowship. Each factor was predictable to some degree,
relying on the knowledge and experience described in the literature as well as from past
project outcomes, but these challenges underlined the acute need within the sector for
fresh thinking on pluridisciplinary curriculum design on which this fellowship was crafted.
The first major factor to be considered was the development of a common understanding of
what pluridisciplinarity actually is. Such divergent understandings of pluridisciplinary course
design, together with a lack of agreement on variants of interdisciplinary frameworks, and
the lack of a compelling rationale to which all could agree at times led to unrealistic and
inconsistent expectations of what pluridisciplinary programs can deliver (see Chapter 4).
A further challenge related to the reluctance of many institutions to consider the field of big
data/data science as a discipline in its own right. The competition between disciplines for
the learning and teaching of big data/data science along with the need for it to be given
prominence and resources within specific disciplines is high. Faculties of business, science,
engineering, humanities, and medicine across universities all have a strong claim to house
big data/data science expertise within their faculty but none were sympathetic to housing
big data/data science between disciplines. It became clear that there was no one optimal
model for achieving more integrated and sustainable big data/data science learning and
teaching outcomes across an entire institution.
At the national level there are varying levels of collaborative networks across and within
institutions that limited the degree to which fellowship outcomes, primarily the curriculum
development framework and curriculum validation e-tool, could be disseminated using a
consistent approach. In many instances, a bespoke approach is needed to ensure program
goals remain aligned with the degree program objectives. Where well-functioning institutional
networks were in place, dissemination and engagement was more effective, and the level of
engagement with the validation tool was high. Where pre-existing networks for the learning
and teaching of big data/data science were not well developed, especially when housed
within a single faculty, the level of engagement and dissemination was found to be slower.
Other challenges that were identified included a reluctance to rely on the e-tool as an
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objective approach to curriculum validation without direct human oversight and hesitation
around the adaptability of the tool to other disciplines that may benefit from its use. These
challenges are understandable and can be overcome through continued engagement,
dissemination activities, and education across the sector.

2.5 Application to other contexts
Although the fellowship activities focused on the big data/data science domain, the
outcomes are relevant to pluridisciplinary learning and teaching across the broader
Australian higher education context. Fellowship outcomes addressed attitudes to
pluridisciplinary fields and developed a framework to guide and support curriculum
development with broad applicability through the practical application of the framework in
the context of the university environment.
The framework is a progressive tool to help guide curriculum development so as to achieve
maximum pedagogical value for pluridisciplinary programs that are accessible within
prevailing resourcing and staff capacity constraints.
In promoting awareness of the framework for implementing pluridisciplinary programs, a
high degree of attention was paid to the translation of key steps and outcomes that could
apply to a general higher education audience. Engagement with the ALTF and discipline
scholar networks, together with existing communities of scholars in the big data/data
science domain, assisted and enabled this outcome.
Fellowship outcomes were presented to a broad cross-section of higher education scholars
and practitioners through national workshops, and a presentation of outcomes to a national
conference was conducted in early 2018. A consistent theme among attendees at these
events was the similarity of the challenges associated with implementing pluridisciplinary
learning and teaching initiatives and validating the comprehensiveness of pluridisciplinary
programs. The approach developed through the fellowship resonated with these wider
audiences in the development of improved techniques for higher education.
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Chapter 3: Approach and methodology
3.1 Educator interviews
To investigate and document the way educators think about the development of learning
and teaching practices in emerging pluridisciplinary fields, 25 interviews were conducted
with academics from a variety of Australian universities. The initial intent was to restrict
interviewees to those already involved in either advanced technologies or pluridisciplinary
program development; however, the results of early interviews suggested this group was
overly homogeneous and provided very similar answers, thereby defeating the purpose of
having a broad range of perspectives on pluridisciplinary programs on which to draw. It was
also important to include the views of non-experts to ensure the research captured any
challenges for those wishing to include pluridisciplinary notions but who currently had
limited knowledge of the subject. Interviewees ultimately come from a broad range of
academic fields and interest areas because this provided a variety of perspectives. The
interviews were performed during 2016. The survey comprised 14 exploratory questions
and examined institution/discipline-based characteristics and current practices around the
development of pluridisciplinary curricula to enhance graduate outcomes. The questions
were designed to provoke key ideas and practices across disciplines and focused on the
following: interviewees’ understanding of pluridisciplinary education opportunities, the level
of institutional support, curriculum validation and the avoidance of bias, graduate
outcomes, design principles for pluridisciplinary programs, and how learning success is
defined for pluridisciplinary fields of inquiry.
The interview questions were reviewed by an external expert on instrument design, which
ensured the question set was given independent quality control to test for completeness
and objectivity. The question set was designed to obtain a baseline level of understanding of
existing and evolving practices in pluridisciplinary curriculum development and the
subsequent translation to graduate employability. It also helped develop insight and
awareness of thinking about curriculum development, teaching philosophy, laboratoryand/or classroom-based teaching styles, and learning outcomes.
Full details of the interview phase are available in Appendix B.

3.2 Interview analysis
The interviews were transcribed into text format with descriptive, inferential quantitative
analysis and thematic qualitative analysis conducted using NVivo software. NVivo was
selected to sort, classify, and reveal salient themes from qualitative data because it is
efficient in analysis tasks and offers powerful analytical techniques. The software was used
in conjunction with a broad thematic matrix created from a comprehensive analysis of the
literature. Care was taken to ensure the coding of responses using the software was based
on the analysis of the text of each interview rather than by drawing inferences based on
general responses to specific questions, in line with the process identified in Silverman
(1993). Themes were initially described in broad terms. Once nodes between all responses
were compiled and the resulting text analysed, patterns within themes were sought.
In order to preserve reliability and validity, an iterative approach as prescribed by Morse,
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Barrett, Mayan, Olsen, and Spiers (2002) was used. Data collection and analysis was
conducted concurrently, and emerging themes and theories were tested against the
transcribed data. The sampling strategy was ‘purposive’, seeking representation from
educators at different academic levels and with different kinds of experience across a wide
variety of fields such as health sciences, informatics, architecture, science, business, and
law. Although in a true statistical sense, the sample was small and some specific fields only
achieved the requisite size for valid statistical measures of significance at minimum
confidence levels, the iterative approach compensated for this by allowing explicit follow-up
of specific findings during later interviews and workshops.
This approach was informed by Trochim and Donnelly (2007), who argue that validity and
reliability in the quantitative sense is difficult to achieve in qualitative analysis and that
acceptable alternatives could be substituted. Thus, internal validity becomes credibility –
from the view of the participants, would the results be credible or believable? External
validity becomes transferability – the extent to which results can be generalised or
transferred to another context. Reliability becomes dependability – the need for the
researcher to account for the context within which the research occurs. Objectivity becomes
confirmability – ensuring that researcher bias does not affect results.
The details of the interview data analysis process are presented in Appendix C.

3.3 Informal staff and student forums
Conducting informal staff forums allowed testing of the emerging themes by an expert
audience to verify credibility, transferability, dependability, and confirmability. Three onehour informal staff forums were conducted in Sydney, Brisbane, and the Gold Coast with big
data/data science program directors, course coordinators, and teachers. In each case the
format was an informal discussion and feedback session that was designed to capture the
range of views put forward in the development and design of new programs in big
data/data science. A particular focus was on current faculty activities aimed at developing a
comprehensive big data/data science program aligned with faculty priorities. Specific issues
that had been raised by interviewees were also introduced and expert feedback sought.
The forums were also to foster collaborative linkages and to encourage and support
innovation. They also assisted in identifying current and future staff professional
development needs as well as how programs received the requisite level of quality
assurance.
In addition, a student forum was held with students from the School of Agriculture and Food
Sciences at The University of Queensland (UQ). This discipline was selected for participation
based on a trial of an interdisciplinary program incorporating business and science that also
leveraged UQ’s internal big data/data science capability from the computer science
discipline. Student perspectives across a range of aspects of their learning were explored in
relation to current experiences of integrated data analysis activities and opinions regarding
increasing the big data/data science content of their curricula.
Details of the forums are available in Appendix D.
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3.4 Engagement
In addition to the institutional work to promote pluridisciplinary learning and teaching
techniques, especially in rapidly evolving advanced technology fields, the fellowship
objectives included presentation of fellowship outcomes to a wide audience. Although the
interviews and forums were primarily data collection activities, both provided valuable twoway discourse to promote thinking about the learning and teaching of pluridisciplinary
programs. In addition, a number of initiatives were undertaken to achieve the aim of
dissemination, including the creation of a website, a series of national workshops, and
presentation at a national conference.
Table 1: Summary of fellowship engagement activities
Date

Location

Purpose

Participants

7 Dec 2015

Gold Coast

Pluridisciplinary workshop

18

31 Mar 2016

Gold Coast

Informal staff forum

9

27 Oct 2016

Sydney

Informal staff forum

17

31 Oct 2016

Brisbane

Pluridisciplinary workshop

27

25 Nov 2016

Gatton

Informal student forum

14

1 Dec 2016

Adelaide

Pluridisciplinary workshop

18

8 Dec 2016

Sydney

Informal staff forum

11

18 Jan 2017

Online

Webinar - pluridisciplinary workshop

40

15 Mar 2017

Townsville

Forum led by a panel of national experts

24

16 January 2018

Riverside, CA

Innovations in Education Conference,
University of California, Riverside

100+

Website
The website pluridisciplinary.com.au went live in mid-2015 and was envisaged, during the
design phase of the fellowship, as being an important tool for generating two-way
communication between the fellowship and the wider academic community. As the
fellowship progressed, outcomes from the fellowship were hosted on the website to
broaden their accessibility. Statistics on the number of website hits and usage of the
curriculum validation e-tool are as follows:
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Figure 1: Program website statistics, Nov 2015 - Feb 2017.
Website: (Nov 2015–Feb 2017) received 1,334 page views with 273 unique visitors,
averaging 2:41 minutes on site.

Figure 2: e-Tool statistics (housed in the website), Oct 2016 – Feb 2017.
e-tool: (Oct 2016–Feb 2017) received 892 page views with 96 unique visitors, averaging 5:09
minutes on site. There were a total of 285 document uploads to validate curricula.
Workshops
Three workshops, involving over 60 attendees, were conducted to promote the fellowship
and pluridisciplinary learning and teaching. The first, held at Bond University, Gold Coast,
focused purely on the current discourse on the subject; however, in later workshops held in
Brisbane and Adelaide, the focus shifted to professional development. Tools developed by the
fellowship were introduced and activities conducted to assist university staff in the
development of strategies for pluridisciplinary learning and teaching within their
departments. Pre- and post-workshop surveys revealed that the attendees significantly
improved their knowledge and confidence of pluridisciplinarity through their attendance.
These workshops also provided valuable feedback on the tools to allow a process of
continuous improvement. A video of the workshop conducted at The University of Adelaide is
available online at this address: https://vimeo.com/bondolt/review/199266273/3d6beab552
Workshop details and statistical analyses of the pre- and post-workshop surveys can be
found in Appendix E.
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Symposium
The fellow delivered a one-hour workshop at James Cook University (Townsville) showcasing
the findings of the national fellowship research and the application of an interactive e-tool
that can be used to assess the pluridisciplinary nature of a subject or program. Attendees
were provided the opportunity to use the tool and discuss implications for their own
subjects. The symposium was held on Wednesday 8 March 2017, and attendees were
invited at no charge. The presentation was also live streamed to the James Cook University
campus in Cairns using videoconferencing technology.
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Chapter 4: Outcomes
Analysis of the interview data, verified by forums and workshops, revealed seven major
themes and patterns for pluridisciplinary program learning and teaching.

4.1 Cross-discipline interactions
Pluridisciplinarity is referred to in certain research circles as the practice of disciplinary
‘convergence’. Convergence defined by Roco & Bainbridge (2013) as ‘the escalating and
transformative interaction among seemingly distinct disciplines, technologies, communities,
and domains of human activity to create added value and ultimately branch out into
emerging areas to meet shared goals.’ In this sense it is far broader, more complex, and
wideranging than simply some notion of ‘interdisciplinarity’. In many fields, convergence has
arisen and evolved more or less spontaneously in response to a problem that spans many
disciplines.
Disciplinary depth and interdisciplinary breadth was seen by many of the interviewees as
forming the essential first step when investigating complex issues. The interviewees largely
agreed that complex issues demand researchers and investigators who can engage in
pluridisciplinary translation and synthesis, often as part of interdisciplinary teams, and the
development of an integrated solution that is usually not possible from reliance on a single
disciplinary perspective. This is no longer an exception but is a reality in modern
professional life (Brew, 2008; Lyon, 1992). As one interviewee reported,
Nobody works alone in business anymore really, do they? The idea of sort of like a lone
coder or a lone problem solver is a TV kind of thing really, isn’t it? Everybody works in a
team and somebody’s the boss of the team, somebody administers the work, somebody
sort of says, ‘what the hell are you doing?’, kind of thing. So I think just working in a
team is an expectation these days.
Importantly, some interviewees felt the need for educators to educate for both disciplinary
and pluridisciplinary expertise. They emphasised that students increasingly need to learn
how to respond to challenges that transcend disciplines, work across the nuances associated
with multiple disciplines, and develop investigative paths that do not necessarily conform to
standard disciplinary paths, particularly in areas where single disciplinary approaches have
failed. One interview stated,
I’m trained as an engineer and a scientist, so my language is probably more flexible than
a pure engineer’s might be. I therefore alter terminology I use to make sure I’m getting
through to the student in the back who’s got that blank look on his face. We need to
break it down to the lowest common denominator to get the message across, so we
need to vary the terminology to cross-disciplinary boundaries.
Pluridisciplinary subjects are pivotal for complex problem-solving because they teach
students methods how to understand, explore and build awareness around the capacity to
use multiple, and sometimes contrary techniques to grasp key principles (Golding, 2009).
Truly pluridisciplinary subjects need to motivate students to develop a meta-knowledge
about different disciplines, methods, and epistemologies. Following this, some interviewees
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noted that students must also ‘learn how to purposefully and reflectively integrate and
synthesise different perspectives’ (Golding, 2009, p. 2) to promote understanding and
problem-solving. One interviewee emphasised this by stating,
I don’t believe in regurgitating content that is freely available online or in a textbook just
to pour it down their throats; it’s a waste of my time and theirs. So for my students, I
develop the skills to be naturally investigative and assertive to motivate them to go out
and know how to seek those answers for themselves in a world where the content is
changing second by second.
However, there were some key concerns raised by interviewees. First, it was felt that much
of the cutting-edge development in the evolving technology and data-driven disciplines goes
on in the margins, whereas the basic and foundational work rightly remains within
individual disciplines. In addition, there are numerous logistical challenges to
pluridisciplinary program development including:







the apportioning of fees (i.e. ‘because each one owns the student there’d really be no
benefit sending your student to them or them to you because, of course, money goes
with the student’);
promoting the interoperability of specialists (i.e. ‘we have to get rid of silos. We have
to create this sense that disciplines come together. All the block funding, all the
grants, all the leading research is done by multidisciplinary, interdisciplinary teams’);
maintaining focus on learning and teaching outcomes (i.e. ‘we need to focus more on
the actual process that they go through’); and
encouraging course development to evolve with underlying technologies and
techniques (i.e. ‘there’s no institutional framework for coming up with
interdisciplinary courses. It’s very hard. For example, my research interest is on
government-owned businesses and there must be some people in the business school
looking at that.’)

These were not seen as insurmountable but offered sufficient barriers to the development
of some programs.

4.2 Scope and sequence
The interviewees generally felt that students are unable to adequately develop
employability skills in isolation, even with faculty and support staff guidance. Any belief
around the benefits of participation in employability activities are not self-evident to
students, a point that was reinforced in Baker and Henson (2010). The need to establish
guiding questions for programmatic scope and sequence is motivated by three key factors.
First, when students are made aware of the purpose and importance behind the
development of their employability skills, then there is a tendency to take ownership of
these initiatives. This offers a greater chance of success for most students (Baker and
Henson, 2010). As one interviewer observed,
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Most students finish their degrees and go, ‘I haven’t really done that, I don’t know that’.
We go, ‘Well, you did that in class, you applied that in that assignment’ … having them
realise that they have done all the work even in a mock situation in university, it is still a
skill they have applied.
This is a theme that has been explored in Gammie, Gammie, and Cargill (2002). As such,
some interviewees offered support for the idea that encouraging students to take the
initiative in developing their own employability skills as part of the learning experience.
Baker and Henson (2010) found that the promotion of students’ ownership of their own
employability needs to be built into any pedagogic rationale that informs the specific
approach developed (also discussed in Knight & Yorke, 2003).
Second, as students studying advanced technologies will need to survive and thrive in
multidisciplinary professional environments after graduation, the university environment
should seek to use as many lessons as possible about their inherent challenges and
opportunities during their program of study. Some experienced interviewees claimed that
as more universities consider pluridisciplinary initiatives, systematic quantitative and
qualitative studies of viable structures, resources, incentives, effects, and perceptions need
to be recorded. A claim in one interview was that experiments that measure differences
between pluridisciplinary and monodisciplinary approaches should be driven by variants of
the following hypothesis: Students who take a pluridisciplinary course have better outcomes
than monodisciplinary capstone design students as measured by job placement and
independent evaluation from industrial professionals. Evidence of this outcome would form
one component in the continued development and validation of a pluridisciplinary course.
Third, some interviewees noted that the diversity of group participants alone is insufficient
to achieve pluridisciplinary objectives. Group diversity has varying effects on a group’s
performance, including innovation, quality of ideas, and productivity. Thus the guiding
questions established to develop the curriculum become crucial in themselves.
To explore this third point further, in a review of the effects of diversity on performance,
Carrillo (2003) concluded that the literature produced mixed results. For example, group
diversity can result in more creative solutions (Bantel & Jackson, 1989), increased
performance, and higher quality ideas in creative tasks, such as product development
(McLeod & Lobel, 1992; Neale, Northcraft, & Jehn, 1999). However, the overall effect on
performance was found to be negative in some studies (Ancona & Caldwell, 1992; Williams
& O’Reilly, 1998). In contrast, Chatman, Polzer, Barsade, and Neale (1998) discovered that
increased diversity resulted in improved productivity.
On the other hand, time is an important factor that can contribute to the quality of the
output from diverse teams. The experiments carried out by Carrillo (2003) at Stanford
revealed that in short projects (e.g. two weeks) high-diversity teams had the lowest average
scores and were especially weak in design implementation. However, in longer projects (e.g.
30 weeks), the high-diversity teams improved markedly, yielded the highest average
performance in four of five interdisciplinary assignments, and had the least variation in
performance.
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4.3 Activities and interactions
There were a number of issues uncovered during the interviews that related to the design of
activities. Much of the activity in pluridisciplinary settings necessarily involves students to
work together as part of formal or informal teams to solve complex problems. Some issues
raised during the interviews relate to the assessment of individual work versus teamwork in
practical settings: ‘whenever you have group work, there’s a couple of people who are doing
all the work and a couple who are doing bugger all but their names are still on the piece of
paper’. Studies specific to advanced technology curricula have yielded only anecdotal and
qualitative results, primarily describing the challenges and team dynamics associated with
diverse team composition (Amon, Finger, Siewiorek, & Smailagic, 1995; Davis & Masten,
1996). These studies indicate that the team experience better prepared the students for
professional practice (Neeley, Elzey, Bauer, & Marshall, 2004) because it taught them to
work together to overcome conflict and integrate opposing views (Amon et al., 1995; Davis
& Masten, 1996). Over 60 per cent of the interviewees agreed with this general conclusion.
During the interviews, some expert educators revealed that it is also important to recognise
that convergence between some disciplines is happening, even if it is not defined as such in
any formal recognition of pluridisciplinarity. In some institutions there is a growing
recognition, however, that the representation of evaluation panels increasingly do not
represent a specific research field but rather evolve from pluridisciplinary environments
(which are prevalent in industry) to work as a ‘mediator’ between different fields.
Student-centred learning, which refers to the imposition of more responsibility on students
for their own learning than the traditional lecture-based approach, was also seen as an
important component. This is a method supported by research findings that students learn
by fitting new information into their existing cognitive structures, whereas they are less
likely to learn if the new information has few apparent connections to previous knowledge
and beliefs (Morley, 2001).
The implementation of problem-based learning and project-based learning was highlighted
by some interviewees as a key element of their course activities:
I challenge them to do a major project and I say to them, ‘I do not want you to write an
essay’, and I used to get looks of astonishment … other ones go, ‘But that is what I know
how to do’ … that’s the safe and comfortable approach. But we talk about this being
fundamentally about communications, and in the 21st century we have more means by
which to communicate … and they are expected to be competent in all of those ways
once they get into the real world.
A project-based model in some engineering schools is a subset of problem-based learning,
as project work is problem-based by definition and its process usually deals with problems
from real industry sectors. Several interviewees with engineering backgrounds suggested
that pluridisciplinary project work teaches important competencies in project management
and cooperation that can be both highly engaging and challenging. The more the task
reflects reality, the more the students tend to be motivated. Working on pluridisciplinary
projects is thus seen as a way to organise various simultaneous and/or integrated learning
processes. It was thus seen as crucial for students in a project-based learning curriculum to
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recognise the benefits of becoming lifelong learners who understand the need to take
responsibility for their own learning processes beyond tertiary education. One interviewee
felt that this is why pluridisciplinary courses for senior engineering students should be more
deeply associated with the project-based learning process.
Other interviewees revealed that capstone teaching models using integrated, multilevel,
pluridisciplinary design approaches allow for the development of advanced technology
experiences more consistent with his/her eventual real-world experience than more
traditional curricular paradigms allow. Typically, a significant project not only requires a
group effort, but that the individuals’ efforts are channelled. Although most models allow
either a group-elected leader or an instructor-directed leader, one approach identified from
the interview analysis was to take leaders from outside the course. In one particular
engineering-based course it was discovered that group leaders are appointed from seniorlevel courses, so that the individuals leading each of the groups have already understood
the subject matter in that particular course. Each of these designated group leaders then
focus on controlling group dynamics while group members learn the course objectives. As
the group leader is not a true peer of the group members, he or she is in a position to single
out those not fully participating.
Finally, 32 per cent of the interviewees recognised that the presence of physical
infrastructures can present an opportunity for researchers from different fields to converge.
Among the disciplines of a typical university there is often an element of ‘ownership’ of
infrastructures, and one community may be seen merely to be ‘borrowing the tool’ of
another. Several interviewees and a large proportion of workshop participants offered
caution that this does not clearly represent an example of convergence and greater effort is
generally needed to build pluridisciplinary programs that transform existing infrastructures
rather than simply borrow from them.

4.4 Curriculum validation
The interview results suggest that pluridisciplinary program success is likely to be greatly
influenced by less quantitative factors such as a student’s drive to learn and create,
externally acquired experience, passion, and inherent communication skills. These factors
might lead the student to pick a particular course version, biasing team composition and
outcomes. Over half of the interviewees expressed a desire for the use of validation
activities to determine quantitative metrics for these factors by surveying the students
before and after the delivery of the pluridisciplinary subject.
Quality assurance was seen by almost all interviewees and workshop participants to be an
integrated part of the curriculum development process. Critically, some degree of
externality must be provided via the involvement of an independent external advisor
engaged in the curriculum development process to interrogate the quality of the curriculum
in meeting its stated objectives and that it conforms to industry accreditation requirements
if relevant. This process should meet the dual objectives of quantifying pluridisciplinary
learning initiatives while maintaining academic standards as established by the institution.
Meeting both objectives simultaneously is generally regarded as challenging but vital:
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I’ll be guided somewhat by the soft skills, the graduate attributes, that the university
propagates and also that Engineers [Australia] propagates, so … only one of these facts
might be knowledge or content based … increasingly, there’s more and more about the
active/soft skills, the more qualitative skills, that I think or they think engineers need, and
I agree with them.
Some interviewees insisted that student views must also be taken into account in the
curriculum design, and evidence provided that this has occurred. One interviewee stated,
In setting learning outcomes or objectives the business school initially met with industry
representatives and asked their opinion on things because they’re a very important
source of information as to what they want. But at the same time we realised that we’re
not just in it to provide a service to industry. We provide students with skills that are
going to equip them for lifelong enjoyable employment. So the views of the student are
carefully considered and taken into account when designing the curriculum.
Finally, although the need to avoid bias in subjects was seen as an important objective,
validating whether or not this was actually achieved in the curriculum guiding questions and
resulting material was seen as difficult, and many academics generally relied on expert
intuition. We uncovered a strong appetite among educators for an objective tool to assess
the level of disciplinary bias coupled with the breadth of coverage at both an individual
subject and program level; however, no such tool existed at the time.

4.5 Content and assessment
The joint development of course objectives, materials, and assessments in pluridisciplinary
programs is made easier by having a well-defined curriculum scope and sequence and a set
of guiding questions that fulfils the pluridisciplinary program activities. Content, materials,
and assessment cannot merely represent a smorgasbord of activities but must be
thoughtfully combined to guide students toward objectives that satisfy a deep
understanding of the underlying thematic topic.
Research conducted by Leifer (1997) revealed that most organisations have an increasing
need to be able to form joint development teams that collaborate for the life of a project
and then disperse. Such teams need to quickly locate, evaluate, and make effective use of
the best resources available; however, the general practice in universities is to stratify
senior courses by discipline, which prevents a collaborative exchange of expertise,
knowledge, and experience across domains. The particular experience of some interviewees
was that team-based pluridisciplinary coursework can be highly valuable in producing
learning skills to address issues that are very complex. The experience of some educators
was that external industry professionals have often judged team-based pluridisciplinary
course outputs as having holistically better innovation, utility, analysis, proof of concept,
and communication skills than those of their monodisciplinary counterparts. This supports
the evidence in Hotaling, Burks Fasse, Bost, Hermann, and Forest (2012) that revealed that
students in pluridisciplinary courses have, on average, a higher likelihood of being employed
after graduation due to the skills gained in cross-disciplinary scholarship. Students will
better prepare themselves for the qualities valued in professional practice and be more
likely to obtain professional employment.
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Some interviewees suggested a need for pluridisciplinary development programs that, as far
as possible, simulates the act of work. This means the program should act to design and
build new methods, models, and products within a defined time frame that then requires
individual experts from diverse fields to communicate effectively across expert domains,
engage in quick action, and efficiently allocate resources. This approach would avoid the
‘fractionated knowledge’ that is not particularly relevant in most work environments
(Bordogna, Fromm, & Ernst, 1993).
Finally, capstone subjects were seen by many interviewees as being pluridisciplinary by
nature but their development and design were typically confined to a single discipline. Many
interviewees suggest that students who take a pluridisciplinary capstone design course are
often assumed to have better outcomes than monodisciplinary capstone students. Indeed
recent studies suggest that students who took the pluridisciplinary capstone courses,
regardless of major, were able to produce solutions significantly better than that of their
monodisciplinary contemporaries as measured by external industry professionals (Todd,
Sorensen, & Magleby, 1993).

4.6 Curriculum evaluation
Curriculum evaluation was seen as critical to enabling an independent measure of success.
Some interviewees, for instance, suggested that although conventional evaluation panels
are inherently disciplinary in nature, the evaluation of convergence proposals necessitates
greater diversity in panel membership. It was also felt that any evaluation must consider
how likely pluridisciplinary coursework and/or research proposals are to meet their
scientific and societal goals; however, it was also highlighted that this must not be at the
expense of eroding strong disciplinary research.
Some interviewees claimed that interaction with industry participants including industry
bodies can unveil a number of insightful points. The way that many advanced technology
industries operate reveals important dimensions of work that need to be considered when
developing courses aimed at producing graduates for these professions. Industry
representation on academic advisory boards was thus seen as a key element for maintaining
the modernity of curricula in rapidly evolving fields.

4.7 Student behaviour and success
Several interviewees independently claimed that students are more likely to engage in
certain behaviours when they believe they are capable of executing those behaviours in a
successful manner. This notion was examined in Bandura (1989) who suggested that this is a
situation-specific phenomenon and is enhanced when students work in groups. This occurs
because students can experience a greater level of comfort in problem-solving and
knowledge development when they can share ideas, knowledge, and hypotheses with
others. The effective delivery of pluridisciplinary programs through group work must be
aimed at encouraging these behaviours as a central aim. Indicators of behavioural change
need to be designed to understand how individuals and groups differ in their approach to
problem-solving and whether group outcomes dominate those individual ones.
The interviews also uncovered that competency-based learning is an important component
that is often understated. For instance, several big data/data science educators suggested
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four generic skills would be of interest to the big data/data science industry: written
communication, mathematical and statistical skills, critical thinking, and information
literacy. While it is questionable whether generic skills can be embedded in disciplinespecific teaching, learning, and assessment, these interviewees nonetheless believed it was
important that some consideration be made for such skills. This implies that educators must
closely examine the generic skills that are important for graduates throughout their studies
and identify ways that best foster their development. Generic skills assessment as a quality
assurance exercise needs quality enhancement using continuous improvement processes
such as ‘closing the loop’ to enhance student learning by revisiting the kinds of experiences
students have in and out of lectures and tutorials and identifying gaps where generic skills
development might need improvement (Calma, 2013).
Both the interviews and workshops revealed that when developing pluridisciplinary
curricula many educators felt an increasing appetite by institutions to focus on forming a
bridge from abstract information to actionable insight. This objective would be expected to
result in a greater depth of understanding across the disciplines and boost the capability of
graduates to succeed in a variety of complex working environments.

4.7 Outcomes for participants
One of the goals of the fellowship was to bring pluridisciplinary programs into focus, and
encourage individuals and institutions to explore new ways of interacting for the benefit of
their students. As the interview process asked participants to reflect on their own current
practice, it provided an opportunity to identify areas for potential expansion of
pluridisciplinary thinking. The following quotes show that this indeed occurred:
It would be useful for everyone involved if we did have more in the way of actual
interaction with the business school, I mean, I even said … we should have like a cocktail
party with them.
Master’s coursework students should be encouraged to give their own collection of study
subjects … so that not all graduates would be identical to each other.
… the thing with law is that you can’t just look at statutes in isolation, because of part of
society and because there are reasons that we have the laws that we have. Law actually
overlaps with economics … a lot of economics involved, business theory, some finance
theory, potentially psychology, and especially on the criminal side. You look at
international law and it overruns international relations. So I think most people who are
teaching law are actually teaching something that is, in some way, interdisciplinary.
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Chapter 5: Impacts
From the data analysis it became apparent that there existed a genuine need for both a tool
to validate current curriculum for pluridisciplinary programs and a framework for curriculum
development in evolving pluridisciplinary domains.

5.1 Curriculum validation tool
One of the issues for those involved in current pluridisciplinary courses is whether they have
‘got it right’. How can one tell whether an existing curriculum is truly pluridisciplinary? This
issue was raised mainly in the focus groups where expertise in developing and conducting
pluridisciplinary programs did not appear to translate to confidence that current programs
were truly achieving pluridisciplinary aims.
Although not in the original scope of the fellowship, it was deemed that a tool to assist in
this assessment would be beneficial and fellowship outcomes amended accordingly. From a
methodological viewpoint, the developed tool uses text-mining analysis of program
literature to determine the degree of pluridisciplinarity achieved by any given program. This
involved assigning keywords to particular disciplines and analysing the text for occurrences
of each word. Although developed initially for big data/data science programs using the
discipline areas coding, statistics, data visualisation, machine learning, and applications and
innovations, the scope was later broadened to include STEM and STEAM programs by using
keywords derived from the Australian and New Zealand Standard Research Classification
fields of research codes. The later options analyse curriculum breadth and depth across
integrated STEM programs, as well as for the level of integration of arts/humanities with
science, technology, engineering, and STREAM-programs.
The tool was hosted on the pluridisciplinary.com.au website and provided an option to
choose data science, STEM, or STEAM. Once selected, documents in either Word processing
format or portable document format (PDF) could be deposited into the tool using a simple
click and drag method. The program automatically uploaded and analysed the text and
provided a report on the outcomes. The report consisted of both a graphical representation
of relative occurrence of each discipline and a tabular representation of the keywords found
and their occurrence rates. A sample report can be seen in Figure 3. The report can be
downloaded in PDF format.
The idea behind the tool was to inform university staff of any bias in the way program
information is being presented to potential students; however, the tool also has the added
benefit of potentially identifying actual discipline bias in programs.
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Figure 3: Sample curriculum validation report for big data/data science

5.2 Framework
A literature review, coupled with the identification of themes through the interview process,
revealed a sequence of activities that best described how to formulate pluridisciplinary
programs that are robust, fit for purpose, and validated. A framework (see Figure 4) was
developed, informed by best practice learning and teaching behaviours, while containing
sufficient controls to ensure the pedagogy of the program remains relevant. The framework
consists of six distinct and sequential steps, each co-dependent on the precedent and
subsequent step, along with four distinct control mechanisms.

Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 23

Figure 4: A general framework for the development of pluridisciplinary learning and teaching

5.2.1 Thematic topics
At the centre of the curriculum lies the thematic topic itself. Many topics lend themselves to
a thematic treatment from a pluridisciplinary perspective, and indeed many of these themes
would be poorly served if such treatment were ignored. A sample of such themes includes
the learning and teaching of ecology, big data, epidemics, poverty, and climate change.
Regardless of the theme itself, the pluridisciplinary nature of its content necessitates the
need for multiple disciplines to combine and integrate learning and teaching practices to
deliver outcomes for students that are consistent across disciplines and address the multiple
facets of the theme. The range of themes suggested by interviewees and workshop
participants was extremely diverse; however, the majority of discussions centred on the
development of pluridisciplinary programs in advanced technologies.

5.2.2 Generating ideas and connections between related topics
Relating directly to the research theme of cross-discipline interactions, the first step in
developing pluridisciplinary programs is to identify both the disciplines involved and the
ways in which these interact. Specific actions for this step would include:


identifying individual disciplines/schools or faculties that will be involved in program
development and delivery;



identifying the cross-discipline relationships that the thematic topic requires; and
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identifying a school or discipline within which the program should reside.

5.2.3 Establishing guiding questions for scope and sequence
Scope and sequence are key issues because of the inherent limitations and constraints in
any program. Critically, the scope must include all or any skills and knowledge required for
external awards and any additional requirements imposed by institutions or individual
schools. Scope will almost certainly be constrained by available time and resources, and
sequence can be constrained by availability of key resources. As a guide, the types of
questions that could be considered are:


What are the program requirements determined externally to the development
process?



Are there any intra-course achievements we need to incorporate?



How can this program help develop students’ employability attributes?



What are the intrinsic goals for this program? What kind of people do we want to
help create?



What are the extrinsic goals of this program? What kind of work do we see our
graduates undertaking?

5.2.4 Designing activities to fulfil program goals
The thematic topic will certainly drive the types of activities that are undertaken by
students. Key decision areas include:


How students will be motived and engaged by activities



Mix of individual/team activities



Appropriate mix simulation/projects/real-world activities



Communication and media that will be used



Practical skill development opportunities – how many, how often, what kinds?



How graduate employability attributes will be promoted through activities



Use of capstone projects.

5.2.5 Validating scope and sequence
This step is to ensure that all relevant external requirements have been incorporated, that
the scope covers the thematic topic, and that the program will meet time or budget
constraints. It should also include detail of when each discipline will be required to make
specific contributions to allow for forward planning.

5.2.6 Designing content, materials, and assessment
Although this is likely to largely be the role of the individual disciplines contributing to the
program, it is essential that the overall program be cohesive. The aim is to ensure that
students’ knowledge of the topic is not ‘factionalised’ along discipline lines, but that
students develop a deep understanding of the topic, and can apply critical thinking to it
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from a number of perspectives. Key to this are factors such as:


Using consistent terminology



Ensuring that the look and feel of program materials is consistent



Ensuring that content remains on topic



Building intra-discipline relationships into content



Maintaining strong lines of communication between disciplines



Using consistent assessment criteria.

5.2.7 Provide a solid evaluation scheme
Evaluation of pluridisciplinary programs is made slightly more complicated by the nature of
having input from several disciplines with competing objectives and learning frameworks.
However, the maintenance of appropriate standards of learning and teaching should not be
complicated by this. Challenges could arise if different disciplines use different standard
assessment criteria for learning and teaching activities, and if this is the case, a common
standard could be established or each discipline could contribute its own report that would
be consolidated into a program report.

5.2.8 External controls
Analysis of the results from the interviews and workshops strongly revealed that any
sequence of steps used for pluridisciplinary curriculum design and development cannot
progress without a set of guiding controls aimed at ensuring pluridisciplinary programs are
grounded in a solid educational basis that reflects best practice in cross-disciplinary
pedagogy. These controls were distilled down to four equally important themes. These
important controls are discussed below:
Cognitive taxonomy to encourage thinking skills
A cognitive taxonomy that reinforces the escalating notions of knowledge recall, conceptual
understanding, application and execution, analysis and aggregation, evaluation and
creativity development is a necessary element in most forms of learning and teaching. The
proper integration of these aspects was seen as essential by many interviewees. While many
instructors already implicitly adopt this taxonomy into their teaching methods, a conscious
effort towards learning activities using this cognitive taxonomy can lead to the development
of a well-structured scope and sequence. Addressing pluridisciplinary program development
through cognitive taxonomy should be distinct from the affective and psychomotor domains
of learning.
Behavioural indicators of attitudinal change
Pluridisciplinary subjects typically require students to work collaboratively and make
connections across a variety of disciplines. Although knowledge development can be easily
measured, the resulting change in behaviours may not. Ormrod (1999) suggests that how
people learn from one another via observational learning, imitation, and modelling are
important contributors to pluridisciplinary learning. Some interviewees agreed that much of
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the learning that takes place in their classes is through the observation by students of the
instructor and of others. Some agreed that the idea of learning by watching other people’s
behaviours can be reinforced in a cooperative learning atmosphere of a pluridisciplinary
classroom.
Carefully conceived design for scope and sequence
Several interviewees suggested that curriculum development and teaching in
pluridisciplinary fields cannot evolve in isolation from the progress made in the institutions
that advance their cause. Indeed, they suggest that it cannot evolve in isolation from the
industry domain to which students wish to apply their knowledge and advance their careers.
Graduates unable to meaningfully contribute to their profession from a lack of crossdiscipline capability could be left behind unable to ever catch up. These educators suggest
that the scope and sequence of the course must be carefully designed to allow the
realisation of convergence between disciplines. However, it was recognised that any
attempt to force communities to converge in a contrived or artificial way may invite failure.
Use of both discipline-based and pluridisciplinary experiences
To achieve a synthesis across disciplines many of the interviewees clearly stated that as a
primary goal a pluridisciplinary approach must create teams of teachers and students that
enrich the overall educational experience. It was felt that the benefits of a pluridisciplinary
approach to the student learning experience are that the important combination of
technical competency with project management, communications, and visualisation skills
allows graduates to present and communicate the insights of their analysis to stakeholders
effectively. Students of these programs must learn by doing and they must master a variety
of subject areas simultaneously. They must also emphasise the importance of professional
practice such that they work on real projects using real data sets and using the techniques
and tools that will be a part of their working life.

5.3 Forming the framework
The pluridisciplinary curriculum development framework must mesh individual disciplinary
boundaries with cross-disciplinary proficiencies that not only provide graduates with skills and
knowledge but also enables a range of credible graduate capabilities such as communication,
influencing skills, and analytical know-how. Using the above sequential framework within the
four guiding controls provides a measured approach to pluridisciplinary program development
that respects the integrity of contributing disciplines while ensuring students develop their
skills in a manner consistent with improving critical thinking. Notably, the framework assists in
the development of programs that gets students ‘work ready’ and capable of coping with
multifaceted problems in advanced technology fields.
For instance, students working in collaboration toward a pluridisciplinary engineering design
project should be provided with an opportunity to engage in teams, apply their knowledge,
design and conduct experiments, analyse and interpret data, design systems, components,
or processes to meet objectives, solve engineering problems, understand professional and
ethical responsibility, communicate results and design outcomes, and evolve the skills
necessary for engineering practice. A pluridisciplinary approach to such programs can give
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graduates a foundation that is superior in monodisciplinary breadth without sacrificing
disciplinary depth upon which to build their careers.
The aggregation of interview responses strongly suggests that an approach that follows this
framework will naturally generate more robust pluridisciplinary learning and teaching
structures, regardless of the field. The complexity of delivering learning and teaching methods
for highly integrated topics needs a simple but comprehensive framework to ensure the scope
and sequence of activities is appropriate, the content is sufficient and necessary, behavioural
change is monitored and assessed, and the program is validated and refined where needed.
With specific reference to pluridisciplinary curriculum development in advanced technology
fields it is important to recognise a number of points raised during the interviews. First, a
residual effect of training students to do hands-on work with data and analytics is that the
training will empower them with a toolkit that they can use in multiple domains. Second,
although boot camps and short courses appear to be successful in teaching specific
techniques in a certain domain, it is uncertain how to integrate these types of classes into a
traditional curriculum. Third, educators should be careful to teach methods and principles and
avoid teaching specific technologies without teaching the underlying concepts and theories.
The use of these results and the framework, however, has limitations. First, the framework
was generated from a small cohort of educators largely expressing personal views. We
uncovered pluridisciplinary approaches and curriculum change to be highly politicised, and
it was thus unsurprising that interviewees and workshop participants argued that their
views were personal rather than professional. Yet the cohort represents a significant portion
of advanced technology educators in some of the largest universities in Australia, so this
conclusion is less than trivial. Further, the different data collection methods allowed
triangulation of the results with a range of strategies identified for each step in the
framework drawn from interview, forum, and workshop feedback data, complemented by
other literature. However, representation from some of the pluridisciplinary programs in the
humanities was missing and could be included in future research, especially in the further
development and applicability of the framework.
Literature on pluridisciplinary curriculum development typically distinguishes between
institution-wide or thematic-based curriculum profiles, with more recent literature
emphasising a full-scale multidisciplinary approach (Cohen, Manion, & Morrison, 2011). Our
framework and the supporting evidence motivate an approach at the institutional level that
encourages a whole-of-program attitude. It is a starting place that allows a relationship to
be developed between the two. Although each institution’s approach will include key
strategies for pluridisciplinary learning and teaching, they will be developed within the
context of that institution’s history, traditions, and culture. The framework can help
institutions think about thematic curriculum development for graduates at different levels
and also identify institutional capacity for cross-discipline interaction. Further research will
illuminate these relationships with more clarity.
A valuable by-product of this process was the ability for interviewees to deeply reflect on
their own approach to pluridisciplinary course development. Individual interviews with
educators helped enable them to become aware of their own, previously implicit, thinking.
Some of the outcomes related to advancement in the self-awareness of educators were
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recorded in the interview evaluation comments. This ‘feedback loop’ was used to validate
the comments made in the original interview to ensure that the learning and teaching
behaviours of interviewees matched their verbal responses.
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Chapter 6: Evaluation, dissemination, and linkages
6.1 Evaluation
Fellowship evaluation was structured around ongoing review of activities and achievement
of outcomes, as shown in Table 2. The following assessments were monitored.
Table 2: Evaluation activity summary.
Evaluation

Outcome

Process





Impact






Outcomes




Evidence

Activities implemented and

outcomes achieved in a timely

manner

Engagement with academic staff
OLT reporting deadlines met
Fellowship viewed as having a
positive impact
Attitudes and barriers to
development and
implementation are
characterised and addressed
Sector-wide engagement and
dissemination




Framework for an integrated
curriculum agreed
Final report







Timetable of activities
Workshop attendance
Timely reporting

Workshop feedback survey
Independent evaluator
feedback
Final report
Meetings and ongoing dialogue
with scholars
Invitations to speak/conduct
workshops
Final report submitted and
endorsed

Evaluation activities include:


Monitoring of impact. All participants in workshops and interviews were given the
opportunity to reflect on the benefits to them of participating in the conversation.



Monitoring of ‘engagement’. The above processes enabled the fellowship team to
monitor the levels of engagement in the process. Other signs of engagement
identified through observation included (a) the willingness of the professoriate to
participate in the program and to engage in conversation in different forums, (b) the
perseverance of staff in workshops, and (c) engagement with the Australian Office of
Learning and Teaching e-learning platform.



Meetings with the fellowship evaluator. Regular reviews of process by the
fellowship evaluator.
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6.2 Dissemination
The Hinton, Gannaway, Berry, and Moore (2011) D-Cubed approach was used for
widespread dissemination using the five categories of dissemination concepts: distributing
project products or information, telling others about the program, encouraging others to
use the project outcomes, spreading and embedding program impact, and developing an
ongoing two-way process aimed at bringing about change. Activities included:


staff development opportunities for educator seminars working with outcomes from
the program, providing feedback, and considering implications for personal practice;



a workshop for technology-focused educators around key outcomes from the
program inviting their responses and reflection on the value of the material to other
educators;



discussions with deans, assistant deans, and the director of the Office of Learning
and Teaching around program recommendations and future developments; and



provision of an integrated e-learning platform that makes use of an integrated set of
innovative technologies to support the highly dynamic and agile mode of teaching.

The program will catalyse the impact of how the differing cultures of the academic
disciplines shape the approaches and practices of teachers and students in a
pluridisciplinary setting. The lack of recognition of disciplinary cultures in higher education
with respect to teaching practice is particularly anomalous given the common university
practice of structuring business, health, and ICT-based learning on the basis of discipline
‘method’ and the attention to disciplinary research in schools, including extensive disciplinebased classroom research.
To enhance the sustainability of the fellowship outcomes, the proposed activities were
designed to support real change in pluridisciplinary curriculum development. The Bond
Business School made a formal commitment to develop the big data/data science program
offered by the school using the pluridisciplinary curriculum development framework and
validation tool generated from the outputs of the fellowship. As a result, an empirical test of
the framework was performed to help embed and underpin the sustainability and assure
the quality of the fellowship outcomes.
As delivery of real outcomes was a priority from the early stages of proposal development,
there was active involvement of key stakeholders in proposal development and planning
through ongoing discussions with institutional representatives in advanced technological
pluridisciplinary domains.
Ongoing dialogue with key stakeholders in higher education and professional accreditation
councils established through previous national project work supported dissemination and
promotion of outcomes across the sector. The national profile of the fellow facilitated the
promotion of the value and sustainability of the fellowship outcomes and the importance
and usefulness of this fellowship.
Throughout the fellowship, attention was paid to building the fellow’s profile and
dissemination of the fellowship outcomes. This was closely linked to the strategy of
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identifying and involving national scholars. Key elements were linkages with existing
communities of scholars with relevant expertise and experience, translating fellowship
outcomes into a general higher education context for audiences such as the Higher
Education Research and Development Society of Australasia (HERDSA) and the ALTF, and
fellowship promotion in association with the dissemination activities for the related 2014
OLT-funded ‘Supporting graduate employability from generalist disciplines through
employer and private institution collaboration’ project (Kinash et al., 2015). Promotion of
the fellowship was coordinated with additional graduate employability project
dissemination activities, giving the fellowship immediate access to a national audience
through these well-established and pre-existing networks.

6.3 Linkages
The approach taken for this fellowship placed considerable emphasis on continued liaison
with individual leading pluridisciplinary academics in advanced technology fields as well as
key stakeholder groups and networks. The fellow continued to work with colleagues whose
work in pluridisciplinary learning and teaching had direct relevance to the activities of the
fellowship to assist optimal engagement of other scholars in the field.
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Appendix A
Certification by Deputy Vice-Chancellor (or equivalent)
I certify that all parts of the final report for this OLT fellowship provide an accurate
representation of the implementation, impact, and findings of the project, and that the
report is of publishable quality.

Date
Professor Keitha Dunstan
Pro Vice-Chancellor (Academic)
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Appendix B: Details of interview phase
Interviewees
Interviewees were all university staff and were drawn from a range of universities across
Australia. Nine universities across four states are represented. All interviewees are involved
in research; however, not all are involved in program development and delivery. In selecting
the interviewees, practical considerations such as location, in addition to academic field
were taken into account. Of the total, around 20 per cent of interviewees asked to be
involved in the project.
Interviews were conducted either face-to-face or via telephone and it is not anticipated that
the mode of conducting the interview materially affected the results. Most interviewees
answered 100 per cent of the questions with a minority answering around 80 per cent. A
number of interviews were discarded for a number of reasons including insufficient
experience in pluridisciplinary learning and teaching, low contribution of answers to a
majority of questions, and poor quality of the recording (for some phone interviews).
The demographic breakdown of interviewees is reported below.
Learning and teaching demographic breakdown of Interviewees
Total number of interviewees
Big data/data science specialists
Senior academics
Female
Involved in program development
Directly involved in pluridisciplinary fields
PhD qualified
Face-to-face interviews
Telephone interviews

25
3
14
8
17
19
23
11
14

Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 37

Interview question set
1. Tell me about the subjects that comprise the course/program in your field and which
of these has an interdisciplinary flavour. Prompts: undergraduate, postgraduate,
coursework, research, online/F2F. Is the subject designed to primarily help students
develop problem-solving skills, or gain knowledge in a specific area, or gain
experience in project development/planning, or other attribute(s)?
2. What do you expect a student to learn during your course? What skills will your
course help develop in students for them to be able to carry forward upon successful
completion?
3. When I say the words ‘pluridisciplinary’, ‘transdisciplinary’, ‘interdisciplinary’, or
‘multidisciplinary teaching’ what comes to mind for you? Do you interpret them to
mean the same thing, or, if not, can you define what you think the main differences
are?
4. Describe the approaches to pluridisciplinary learning and teaching that you use.
Prompts: What disciplines are included, how are they included, for what purposes
are they included, how do you avoid bias towards your area of expertise in subject
development?
5. What are the strengths of your program and/or pluridisciplinary teaching/learning?
Prompts: What aids you in fulfilling your objective as the subject matter expert? How
do you know you have sufficiently covered the range of skills required for students
to succeed in this field?
6. What are the needed improvements of your program and/or pluridisciplinary
teaching/learning? What tools could help in the development of subjects that rely on
more than one discipline? Prompts: What makes it difficult for you to fulfil your
objective as the subject matter expert?
7. What are some strategies that could enhance pluridisciplinary teaching and learning
from an institutional level? Does the institution promote cross-discipline interaction
for learning and teaching development? Are there any disciplines left to their own
devices to develop cross-discipline courses?
8. What are some of the key factors that would help improve our understanding of the
linkage between graduates being successful in government/industry/not-for-profit
employment and pluridisciplinary course development? Do you have a top three?
The list is not meant to be exhaustive.
9. How can pluridisciplinary learning enhance the employability of graduates? Where
does graduate employability/entrepreneurship feature in the development of crossdisciplinary coursework? Is industry represented in the development of
pluridisciplinary coursework (as a subject validator, advisory board representation,
etc.)?
10. What is your role in the continued development and modernisation of the course as
new techniques emerge?
11. How do you define learning success for a truly pluridisciplinary field of inquiry
(examples include but are not limited to big data/data science/big data,
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health/medicine, built environment, social sciences such as philosophy/sociology,
etc.)?
12. What are the three key factors that would help improve our understanding of the
linkage between graduates being successful in government/industry/not-for-profit
employment and pluridisciplinary course development?
13. What are your current or aspirational practices for micro-credentialing discipline
modules?
14. Is there anything else that you would like to say about pluridisciplinary learning and
teaching?
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Appendix C: Interview data analysis
After voice recordings of interviews were transcribed, the NVivo software was used to
analyse the texts. Thematic qualitative analysis was used with ‘nodes’ in NVivo
corresponding to themes. Initial ideas for themes were drawn from the literature review,
but as the data were analysed in NVivo, emerging themes were added and texts reanalysed
to capture the new information.

Themes
In total, 15 themes were identified and analysed:
1. Activities and Interactions – the activities and interactions between students within
the university context and between students and the wider community both during
their studies and afterwards in their careers.
2. Assessment – assessing individual students – their attributes as well as knowledge in
specific disciplinary fields.
3. Behavioural Indicators – ensuring that students are retaining learnt content and
developing an attitude of lifelong learning.
4. Bias Prevention – addressing natural bias in pluridisciplinary courses based on who is
ultimately responsible for course delivery and assessment.
5. Content Development – the work required for each discipline to create microcourses for inclusion in pluridisciplinary programs.
6. Creativity – developing students’ creativity through study in pluridisciplinary fields.
7. Cross-Discipline Interactions – issues with engaging partners from other areas within
traditional academic discipline-based structures.
8. Curriculum Development – challenges for developing a cohesive pluridisciplinary
program with consistent terminology and assessment.
9. Curriculum Evaluation – challenges for evaluating pluridisciplinary programs that
contain content across a number of disciplines.
10. Curriculum Validation – challenges for validating pluridisciplinary programs.
11. Discipline – identifying which disciplines contribute to pluridisciplinary programs.
12. Graduate Employability – does study in pluridisciplinary programs increase graduate
employability?
13. Guiding Themes – institution or school-level guidance on the development and
delivery of pluridisciplinary programs.
14. Micro-credentials – identifying and managing intra-program achievements.
15. Scope and Sequence – limitations and challenges for pluridisciplinary programs
imposed by external factors such as accreditation requirements and labour market
constraints.
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Results
All interview transcripts were coded using these themes ensuring that the text was analysed
specifically against each specific question rather than seeking general themes in the answers
provided. Results are summarised in the table below.
Results of thematic qualitative analysis of interview transcripts
Theme

References

Occurrence %

Confidence (p value)*

Activities and interactions

55

90%

0.016

Assessment

25

75%

0.102

Behavioural indicators

40

75%

0.102

Bias prevention

31

80%

0.064

Content development

60

85%

0.036

Creativity

24

50%

0.455

Cross discipline interaction

86

100%

0.001

Curriculum development

52

75%

0.102

Curriculum evaluation

22

65%

0.206

Curriculum validation

47

80%

0.064

Discipline

22

65%

0.206

Graduate employability

71

95%

0.004

Guiding themes

58

70%

0.148

Micro-credentials

38

70%

0.148

Scope and sequence

40

95%

0.004

* p values estimated using a 2-tailed chi-square test with 2 degrees of freedom.

The confidence statistic in the fourth column was computed using the level of agreement
with each of the themes among interviewees. A low p value indicates that a theme was
discussed multiple times across the majority of interviews; a higher p value indicates that a
theme may have been either mentioned several times during single interviews or
infrequently across multiple interviews, but not both.
Once the broad themes, and their relative importance, was understood, each theme was
then considered separately for patterns and common threads. These informed the
discussion in the focus groups that followed.
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Appendix D: Forum/symposium detail
James Cook University
Wednesday 8 March 2017
9:00 am to 10:00 am
Room 145.030 in Townsville
Room D3.003 in Cairns (via videoconference)
Free to attend
Dr Jason West will be delivering a 1-hour workshop at James Cook University (Townsville)
showcasing the findings of his national fellowship research and the application of an
interactive e-tool that can be used to assess the pluridisciplinary nature of a subject.
Attendees will have the opportunity to utilise the tool and discuss implications for their own
subjects. Program flyer is reproduced below.

Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 42

Appendix E: Workshop detail
Sample program
Welcome and introduction (10 mins)
Completion of pre-workshop surveys
Personal introduction
Fellowship introduction – including fellowship team and reference group
Explanation of fellowship – including fellowship aims, activities, and deliverables
What is pluridisciplinary learning and teaching? (20 mins)
Explanation of pluridisciplinary learning from multiples perspectives
Examples (visual)
Emergence of pluridisciplinary discourse in empirical literature
Hierarchy of connectedness
What pluridisciplinary is not
Introducing a preliminary pluridisciplinary framework (30 mins)
Activity 1(a) – small group activity with single hexagon title using own experiences of
pluridisciplinary learning and teaching
Introduction and explanation of preliminary framework
Activity 1(b) – importance rating of each step of theory and general group discussion in
relation to other important steps that might have been missed
Introducing an interactive curriculum validation e-tool (20 mins)
Introduction of e-tool and rationale
Activity 2(a) – demonstration of data science e-tool using two subject synopses
Activity 2(b) – small group evaluation of three subject synopses in relation to
pluridisciplinary structure and communication
Activity 2(c) – Jason to run three synopses through STEM e-tool and undertake group
discussion in relation to any dissonance between expectations and reality
Finer points to consider (20 mins)
Generalisability
Disciplinary depth
Curriculum
Communicating objectives to students
Quality assurance
Questions and evaluation forms (15 mins)
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Workshop attendee demographic report
Participant demographics

Variable

Queensland
University of
Technology
(N = 18)

The University of
Adelaide
(N = 10)

8
9
1

1
9
0

3
1
3
0
0
3
0
5
1
0

0
0
0
2
0
1
2
1
3
0

3
1
0
10
1
1
0
2

3
1
0
1
1
0
3
0

12
1
3
0
2

3
3
1
3
0

Sex
Men
Women
Not disclosed
Discipline
Science
Technology
Engineering
Arts
Mathematics
Health Sciences and Medicine
Law
Business
Other
Not disclosed
Engagement in pluridisciplinary teaching
Yes, both UG and PG
Yes, UG only
Yes, PG only
No, but I intend to in the near future
No, and I have no intention to in the future
No, and I’m not sure whether I will or will not in the future
Not applicable
Not disclosed
Number of pluridisciplinary subjects currently taught
0 subjects
1 to 3 subjects
4 or more subjects
Not applicable
Not disclosed
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Pre-workshop survey

PLURIDISCIPLINARY LEARNING AND TEACHING PEDAGOGIES
IN EVOLVING TECHNOLOGY FIELDS TO ENHANCE GRADUATE
EMPLOYABILITY
Thank you for registering for this workshop facilitated by OLT Fellow, Associate Professor
Jason West. Please fill out the following questions so we can understand a little more about
your experience with pluridisciplinary learning. Your insights and perspectives are greatly
appreciated.
Name:___________________________________________________________
University:_______________________________________________________
Discipline:________________________________________________________
Are you currently implementing pluridisciplinary teaching methods within undergraduate
(UG) or postgraduate (PG) education?






Yes, both UG and PG
Yes, UG only
Yes, PG only
No, but I intend to in the near future
No, and I have no intention to in the near future

How many subjects are you currently implementing pluridisciplinary teaching in?
 0 subjects

 1 to 3 subjects

 4 or more subjects

Can you please tell us the name of the degree program you primarily implement
pluridisciplinary teaching in? (or the program you intend to implement in)
___________________________________________________________________________
___________________________________________________________________________
I would rate my level of conceptual knowledge about pluridisciplinary learning and teaching
as:
1

2

3

4

5

6

7

8

Not
strong at
all

9

10
Very
strong

I would rate my level of confidence in implementing pluridisciplinary learning and teaching
methods as:
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1

2

3

4

5

6

7

8

9

Not
confident
at all

10
Very
confident

I believe that:
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

It is important to embed pluridisciplinary methods
into my teaching practice

1

2

3

4

5

Pluridisciplinary teaching and learning enhances
graduate employability

1

2

3

4

5

Increased attempts to overcome barriers to
pluridisciplinary program development are needed

1

2

3

4

5

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Enhance my knowledge of pluridisciplinary learning
and teaching pedagogies

1

2

3

4

5

Expose me to good practices within pluridisciplinary
teaching

1

2

3

4

5

Provide a solid framework or starting point for
pluridisciplinary curriculum development

1

2

3

4

5

Expose me to new methods that I could use in my
own teaching of pluridisciplinary
courses/subjects/units

1

2

3

4

5

Inspire me to incorporate more pluridisciplinary
approaches in my teaching

1

2

3

4

5

I hope this workshop will:
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Post-workshop survey

PLURIDISCIPLINARY LEARNING AND TEACHING PEDAGOGIES
IN EVOLVING TECHNOLOGY FIELDS TO ENHANCE GRADUATE
EMPLOYABILITY
Thank you for participating in this workshop facilitated by OLT Fellow, Associate Professor Jason West.
To assist with the fellowship and to continue enhancing the workshop and e-tool, please complete the
following questions. Your insights and perspectives are greatly appreciated.

Name:______________________________________________________
I would rate my current level of conceptual knowledge about pluridisciplinary learning and
teaching as:
1

2

3

4

5

6

7

8

9

10

Not
strong at
all

Very
strong

I would rate my current level of confidence in implementing pluridisciplinary learning and
teaching practices as:
1

2

3

4

5

6

7

8

9

10

Not
confident
at all

Very
confident

I believe that:
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

It is important to embed pluridisciplinary methods
into my teaching practice

1

2

3

4

5

Pluridisciplinary teaching and learning enhances
graduate employability

1

2

3

4

5

Increased attempts to overcome barriers to
pluridisciplinary program development are needed

1

2

3

4

5

Case studies of pluridisciplinary program
development would assist me in implementing
pluridisciplinary practices into my discipline

1

2

3

4

5

Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 47

Overall, this workshop has:
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Enhanced my knowledge of pluridisciplinary
learning and teaching pedagogies

1

2

3

4

5

Exposed me to good practices of pluridisciplinary
teaching

1

2

3

4

5

Provided a solid framework or starting point for
pluridisciplinary curriculum development

1

2

3

4

5

Exposed me to new methods that I could use in my
own teaching

1

2

3

4

5

Inspired me to incorporate more pluridisciplinary
approaches in my teaching

1

2

3

4

5

Challenged my view of pluridisciplinary program
development in the interests of improving graduate
employability

1

2

3

4

5

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Innovative and/or unique

1

2

3

4

5

Easy to understand and user-friendly

1

2

3

4

5

Visually appealing

1

2

3

4

5

Relevant and useful (i.e. as feedback mechanism for
curriculum development and/or validation)

1

2

3

4

5

Informative

1

2

3

4

5

The interactive pluridisciplinary e-tool demonstrated was:

To assist with on-going development, expansion, and refinement of the e-tool, are there any
additional features or outputs you believe would be helpful to incorporate?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
What changes do you intend on making to your own research/teaching following this
workshop:
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
If you have any other feedback about the workshop or project, please leave your comments
below:
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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Workshop survey results
Queensland University of Technology workshop results
Pre-mean
score

Post-mean
score

Mean
difference

Statistical
significance

Knowledge

4.19

6.67

+2.48

Yes (p = < .001)

Confidence

4.75

6.53

+1.78

Yes (p = .001)

Variable

Note. Items were scored on a 10-point Likert scale (1 = not strong/confident at all, 5 = neither weak nor
strong/confident nor unconfident, 10 = very strong/very confident).

Pre-mean
score

Post-mean
score

Mean
difference

Statistical
significance

Belief that it is important to embed
pluridisciplinary methods into teaching
practices

4.23

4.46

+0.23

No (p = .082)

Belief that pluridisciplinary teaching and
learning enhances graduate employability

4.62

4.62

No change

No (p = 1.00)

Belief that increased attempts are needed to
overcome barriers to pluridisciplinary
program development

4.15

4.46

+0.31

No (p = .104)

I hope this workshop will … enhance my
knowledge of PD learning & teaching
pedagogies

4.61

4.31

–0.30

No (p = .337)

I hope this workshop will … expose me to
good practices within PD teaching

4.77

4.00

–0.77

No (p = .054)

I hope this workshop will … provide a solid
framework or starting point for PD
curriculum development

4.46

4.23

–0.23

No (p = .534)

I hope this workshop will … expose me to
new methods that I could use in my own
teaching of PD courses/subjects/units

4.69

4.00

–0.69

No (p = .095)

I hope this workshop will… inspire me to
incorporate more PD approaches in my
teaching

4.38

3.54

–0.84

Yes (p = .035)

Item

Note. Items were scored on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 =
strongly agree).
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The University of Adelaide workshop results
Pre-mean
score

Post-mean
score

Mean
difference

Statistical
significance

Knowledge

2.60

6.60

+4.00

Yes (p = < .001)

Confidence

2.80

5.50

+2.70

Yes (p = .001)

Variable

Note. Items were scored on a 10-point Likert scale (1 = not strong/confident at all, 5 = neither weak nor
strong/confident nor unconfident, 10 = very strong/very confident)

Pre-mean
score

Post-Mean
score

Mean
difference

Statistical
significance

Belief that it is important to embed
pluridisciplinary methods into teaching
practices

3.67

4.00

+0.33

No (p = .081)

Belief that pluridisciplinary teaching and
learning enhances graduate employability

3.78

4.22

+0.44

No (p = .169)

Belief that increased attempts are needed
to overcome barriers to pluridisciplinary
program development

3.78

4.44

+0.66

Yes (p = .022)

I hope this workshop will … enhance my
knowledge of PD learning & teaching
pedagogies

4.11

4.78

+0.67

No (p = .050)

I hope this workshop will … expose me to
good practices within PD teaching

4.22

4.22

No
change

No (p = .999)

I hope this workshop will … provide a solid
framework or starting point for PD
curriculum development

4.44

4.00

–0.44

No (p = .104)

I hope this workshop will … expose me to
new methods that I could use in my own
teaching of PD courses/subjects/units

3.63

3.88

+0.25

No (p = .668)

I hope this workshop will… inspire me to
incorporate more PD approaches in my
teaching

3.63

4.25

+0.62

No (p = .180)

Item

Note. Items were scored on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 =
strongly agree).
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e-tool feedback

I found the e-tool to be …

Queensland
University of
Technology
(N = 18)

The University of
Adelaide
(N = 10)

Innovative and/or unique

4.00 (.66)

4.00 (.50)

Easy to understand and user friendly

4.33 (.62)

4.33 (.71)

Visually appealing

4.47 (.52)

4.22 (.67)

Relevant and useful (i.e. as a feedback mechanism for
curriculum development and/or validation)

3.73 (.88)

4.33 (.50)

Informative

3.87 (.74)

4.22 (.44)

Note. Items were scored on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 =
strongly agree).

Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 52

Appendix F: External evaluator’s report
Independent evaluation report for the OLT-funded National Teaching Fellowship Approaches
to learning and teaching in evolving technology fields to enhance graduate employability
Fellow: Associate Professor Jason West
Evaluator: Dr Garry Allan
Date: 20 April 2017
Background
A formal independent evaluation of the fellowship has been conducted to fulfil the
requirements of the fellowship guidelines of the Office for Learning and Teaching, and in
doing so, to undertake an expert review of how the fellowship was conducted and to review
the outcomes of the fellowship.
The evaluation approach undertaken was to provide both formative and summative
evaluation and was directly informed by the OLT program and project evaluation resources.
The evaluation was undertaken within an evaluation framework, with a focus on
determining the following:


Did the fellowship achieve its stated outcomes?



Was the fellowship program managed and conducted in ways that contributed to
program success?



Did the fellowship achieve as much impact as it should have?



How could the processes associated with the fellowship be improved and replicated?

The program aims were to consult, share, and create an awareness of learning and teaching
pedagogies for pluridisciplinary fields, particularly in relation to rapidly evolving technologyrelated fields. The fellowship aimed to disseminate and build an awareness of pedagogical
frameworks that are specific to pluridisciplinary fields through the deployment of the
program’s outcomes.
The project website is pluridisciplinary.com.au
The intended outcomes of the fellowship were:


final report



conference presentation



framework



e-learning platform



case studies



research papers and presentations.

The fellowship was undertaken by Associate Professor Jason West from Bond University.
Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 53

Jason was supported by Amy Bannatyne, as program manager.
The guiding focus of the evaluation was to determine if the project’s aims were achieved
and outcomes delivered within budget and on time.
This program’s formative evaluation processes included:


participation of evaluator in regular reference group meetings and the ongoing
monitoring of program management activities



inclusion of evaluator in shared team space for access to notes, minutes, timelines,
etc.



input into discussion of analysis of data and evidence collection from surveys and
workshops



regular reporting back to program leader and manager as well as reference group.

At the commencement of the project, as part of establishing the evaluation framework, the
following answers were provided by Associate Professor West to key evaluation questions.
1. What is the nature of the fellowship, including purpose and scope of the evaluation?
Associate Professor West: The purpose of the fellowship is to consult, share, and create an
awareness of alternative learning and teaching practices for pluridisciplinary fields,
especially in relation to big data/data science. The fellowship will disseminate and build an
awareness of pedagogical frameworks that are specific to pluridisciplinary areas.
2. How will your project be interacting with the external reference/advisory body?
Associate Professor West: Four reference group meetings will be held throughout the
duration of the program, two via teleconference and two face to face. These meetings will
consist of members of the reference group, the external evaluator, the fellow, and program
manager. Key documents will be distributed to these stakeholders prior to the meeting.
3. What are key milestones for feedback during the project lifecycle?
Associate Professor West: Key milestones for feedback will correspond with the reference
group meetings. The evaluator will receive a draft of the final report, framework, and case
studies to review at the end of July to the end of August (one month total). The fellow will
respond to this feedback two weeks prior to the PELTHE submission date.
4. Where and when are key reference group meetings scheduled?
Associate Professor West: Two meetings will be conducted via teleconference and two
reference group meetings will be conducted face to face at Bond University. The first
reference group meeting will be conducted face to face in December 2015; the second
reference group meeting will be conducted via teleconference in February 2016; the third
reference group meeting will be conducted via teleconference in May 2016; and the final
reference group meeting will be conducted face to face in July 2016.
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5. How will data be collected and analysed during the project?
Associate Professor West: An analysis of existing literature will be conducted, culminating in
the literature review for the final report. Thirty in-depth interviews will be conducted,
audio-recorded, and transcribed. Analysis will be conducted via NVivo software to
determine the primary themes. Workshops will involve both a pre- and post-survey to
determine basic demographic information of participants, their expectations, and
satisfaction with workshop content. The pre-survey will be emailed to registered
participants one week prior to the workshop, and the post-survey will be distributed in
person at the conclusion of the workshop. This will assist in increasing the response rates of
post-workshop surveys.
6. How will your program demonstrate impact and via what evidence?
Associate Professor West: Participant written responses within the post-survey will
demonstrate impact. Other examples of impact will include presentation at a 2016
conference along with full-refereed paper, number of website hits six months post program
completion, website download statistics by region of resources six months after approval by
PELTHE, and a total of four peer-reviewed research publications in high impact journals.
7. Are the overall program management strategies internally coherent and of high
quality?
Associate Professor West: Yes. The program manager has experience in previous national
Australian Government Office for Learning and Teaching research grants (both Seed and
Strategic Priority grants). The Bond University Office of Learning and Teaching has a finance
officer responsible for managing and liaising with the fellow and program manager with
respect to program expenditure. Monthly updates are provided by the finance officer to the
fellow and program manager. The program manager will assist in maintaining clear lines of
communication between the fellow and program stakeholders (including reference group,
evaluator, interviewees, and workshop participants). Weekly meetings will be held between
the program manager and fellow to ensure the program is on track and proceeding as
planned.
Evidence
In order to identify that the project’s aims were achieved and outcomes delivered, both
formative and summative evaluation strategies were utilised. The evaluator was provided
with access to the key documentation and was included in significant project
communications.
The evaluator found several key factors that contributed to the successful achievement of
the fellowship’s aims and goals. These factors included:


regular meetings of the fellow with the evaluator and reference group from the
beginning of the project, which were well supported by the program manager. This
ensured that the fellow was provided with formative feedback to further enhance
the proposed project outcomes.
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active and sustained commitment to the project over an extended period by the
project lead



appropriate knowledge of institutional positioning and curriculum design to ensure
that the activities undertaken across the duration of the project related to the
context of the sector and the developmental requirements of staff teaching into
pluridisciplinary fields.

Management of the fellowship
The fellowship was well managed and relevant stakeholder groups were systematically
involved. Establishment and maintenance of stakeholder engagement was particularly
important due to the fellowship engaging with a broad number of universities.
The planned timeline for the fellowship was as follows:
Stage
Stage 1
Commencement
Stage 2
Interviews and workshops
Stage 3
Analysis and framework development
Stage 4
Dissemination and submission

Timeline
September–November 2015
November 2015–July 2016
March–June 2016
June–September 2016

However, due to a number of complications, Stages 3 and 4 were extended until March
2017, and the project was undertaken across three phases, as described below.
Achievement of outcomes
Project outcomes were executed across the following three phases:
Phase 1: Bringing the pedagogy of pluridisciplinary learning and teaching into focus
An important establishment of context for a complex composite field. Twenty-five
interviews and four workshops were conducted to provide a baseline understanding of
practices in pluridisciplinary programs. A total of 178 staff were involved in the fellowship
engagement activities.
Phase 2: Linking the pedagogy of pluridisciplinary learning and teaching to graduate
employability
The pedagogical framework was constructed along with building awareness of the utility of
the framework for big data/data science curriculum. This was undertaken through analysis
of the communication outputs in Phase 1 and the dissemination processes at these events.

Approaches to learning and teaching in evolving technology fields to enhance graduate employability

Page 56

Phase 3: Raising awareness of the pedagogy of pluridisciplinary learning and teaching and
testing the applicability of this approach to other technology-focused fields of inquiry
This phase extended from Phase 1 and involved further contributors while exploring the
discipline expansion to a broader range of pluridisciplinary fields.
The key evaluation questions centred on the demonstrated outcomes of the project, which
were the following:


Development of a pluridisciplinary framework



Five peer-reviewed research articles



Case studies of good practice



Conference presentation



Website including an online curriculum validation tool (pluridisciplinary.com.au)



A final report describing the framework, the e-tool, and the case studies as a set of
resources for other institutions seeking to enhance graduate employability through
pluridisciplinary curriculum development

The project outcomes, as represented in the project report, framework, and project website
(including e-tool), directly represented the projected deliverables for the fellowship. The
visual/graphical representation of the framework was of a high standard, and by virtue of its
design, encourages its use as part of curriculum design.
Summary
The fellowship has delivered on its stated objectives and initiated a broad sector-level
dialogue on emergent pluridisciplinary fields, with a strong focus on big data–related
disciplines. The fellowship activities ensured that a significant number of stakeholders in
pluridisciplinary fields were engaged with the project and associated with the trajectory of
analysis and resource development. In particular, the projected delivery at ascilite (or
another relevant conference) will ensure that the fellowship outputs are meaningfully
connected to relevant staff and discipline-related networks. The website and e-tool remain
available as a base resource for educators who are addressing the complex and evolving
space of pluridisciplinary curriculum and pedagogy.
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