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Abstract 

The world is increasingly facing complex problems which cannot be solved by one discipline 
alone (Brassler et al, 2017). University graduates need to develop skills to tackle these 
challenges, including problem-solving, inventiveness and collaboration. Designing a course 
which embraces interdisciplinary learning is one way to equip students with the skills they need 
to overcome challenges they will face in the future. Interdisciplinary learning draws on and 
synthesises concepts, theories and/or methodologies from different disciplines and gives a 
more complete, multi-perspective and holistic analysis of a complex problem, in ways that may 
not be achievable through a single disciplinary lens (Spelt et al, 2009). 
 
In this paper, we share our experiences of working on industry and community projects. As 
interdisciplinary educators, we developed these units in collaboration with industry partners, to 
engage students from various disciplinary backgrounds in creating innovative solutions to 
“real-world” problems such as the future of healthcare, the war on waste, social housing, open 
data disruption, and climate change. We observed the different ways of thinking students 
brought with them from their respective disciplines, and how they used their discipline-centric 
knowledge, varied backgrounds, experiences and abilities to construct “new” interdisciplinary 
knowledge and work effectively together with their peers (Markauskaite & Goodyear, 2014). 
We also discuss how, as interdisciplinary educators, we perceive our role to be different in an 
interdisciplinary context from what we are used to in discipline-focused contexts (Healey, 
2005). Based on our own reflections, we apply an interdisciplinary framework that 
demonstrates how these units prepare students for the changing world of work using 
interdisicipilinary learning. 

1 Introduction 

The world is facing a growing number of complex social, political, health, economic, digital and 
environmental problems, which cannot be solved by a single discipline (Brassler et al, 2017). 
Acknowledging that university graduates will need to develop the skills to tackle these 
challenges, higher education institutions have increasingly turned to different pedagogical and 
experiential learning approaches (National Academy of Sciences, National Academy of 
Engineering, & Institute of Medicine, 2005) that include synthesising disciplinary skills to 
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enable students to develop competencies for 21st century “work-readiness”. The most 
prominent skills have been identified as inventiveness, critical thinking, problem-solving, 
metacognition, communication, collaboration, information/digital literacies and social 
responsibility (Binkley et al, 2012). 
 
One approach adopted has involved including “mixed” discipline learning in curriculum design, 
through the adoption of multidisciplinary, cross-disciplinary, or interdisciplinary approaches to 
learning. Although these terms have been used interchangeably, there are key differences 
between the different approaches (Klein, 2017; Kidron & Kali, 2015) which warrant brief 
explanation. Multidisciplinary learning involves combining disciplinary perspectives but without 
integration (Klein, 2017), so the identity of each discipline and its knowledge structures are 
preserved. Cross-disciplinary learning focuses on an issue that is germane to one discipline 
through the eyes of another discipline (Klein, 2010). Interdisciplinary learning, however, entails 
some kind of “integration” (Holbrook, 2013), through the transfer and sharing of knowledge 
across disciplinary boundaries (Kidron & Kali, 2015; Boix-Mansilla, 2017). 

2 Industry and community projects 

This paper focuses on how industry and community projects create interdisciplinary learning 
opportunities in an undergraduate unit of study. This unit involves the co-development (by 
academics, students and industry/community partners) of projects based on authentic, 
complex problems. These projects have focused on real-world issues such as the future of 
healthcare, the war on waste, disruptive technologies, and social housing. Enrolment is open 
to students from all disciplines, and students may preference their interest in specific complex 
problems. Students are allocated to groups which are created to ensure diversity of thought 
through consideration of their discipline and identified skills. In addition to groupwork, students 
also attend “all of class” sessions where they learn how to build successful groups; identify 
and work with different ways of thinking; unpack complex problems using systems thinking and 
design thinking; and (as they would in the real world) manage their projects. 
 
Assessments in this unit are aligned to authentic workplace outputs including a project plan, 
presentation and report. The plan is pitched to the industry partner in the early stages of the 
project and is followed by regular touchpoints. In the final stages of the project, student groups 
formally present their findings and recommendations to the partner and provide a written report 
that explains their project objectives, approach, methods, findings, analysis and 
recommendations for future work. The assessments also require students to reflect and 
explain how they have drawn on and used relevant concepts, theories and/or methodologies 
from their different disciplines to co-develop a holistic analysis of the problem, in ways that 
would not have been achievable through a single disciplinary lens (Spelt et al, 2009). 

3 Framework for interdisciplinary teaching and learning 

We have chosen to draw on Burch et al’s (2016) Lotus conceptual framework (pp. 241-242) to 
explain how industry and community projects can develop and create interdisciplinary learning 
through multiple layers of learning: the foundations, catalysts, drivers and pillars of practice. 
Setting the foundation, learning objectives focus on the attributes that all graduates are 
encouraged to develop during the course of their studies: communication; critical thinking; 
information/digital literacy; cultural competence; interdisciplinary effectiveness; and influence. 
These learning outcomes set this unit apart from discipline-focused units which often focus on 
the development of content knowledge. The catalyst for students’ interdisciplinary learning is 
the experiential and collaborative model, whereby students come together in interdisciplinary 
teams to battle the uncertainties of complex problems in partnership with industry. This 
collaboration drives their interdisciplinary learning by empowering and challenging them to 
think differently and to recognise and respect the ideas of others. Interdisciplinary learning is 
promoted as student groups are actively engaged in applying knowledge, rather than acquiring 
or memorising content (Manathunga, Lant, & Mellick, 2006). Finally, the learning activities and 
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assessment items (as described earlier) refer back to the learning outcomes and foster critical 
pillars of practice, offering students the opportunity to have agency in their learning, engage in 
meaningful reflection and co-create new knowledge. All layers of the framework are facilitated 
by educators and integrated across the unit to create an environment where interdisciplinary 
learning can grow and thrive, much like the Lotus flower. 

4 Role of interdisciplinary educators 

An important aspect of this interdisciplinary learning approach is the role of the interdisciplinary 
educator. Unlike in traditional academic roles, disciplinary content expertise is not required; in 
these units, the educator’s role is to facilitate the inquiry, research and problem-solving 
process. Collaboration is essential between the educator and the industry partner, whose role 
is to act as a mentor by offering feedback and direction throughout the process. The partner 
provides the context to the complex problem, while the educator fulfils the role of a project 
supervisor by supporting and guiding learning to enable the integration of disciplinary 
knowledge, methodologies, tools and language, facilitating the co-creation of new 
interdisciplinary knowledge across disciplinary boundaries (Kidron & Kali, 2015; Boix-Mansilla, 
2017). 
 
Supervising industry and community projects that are outside our areas of disciplinary 
expertise can be uncomfortable, but serves an important purpose. Firstly, it normalises the 
discomfort for students, who also cannot rely solely on their disciplinary expertise. This shared 
discomfort, combined with team-building activities, creates a safe space for learning. It also 
helps the supervisor facilitate interdisciplinary discussions by challenging ideas and 
assumptions and encouraging students to share the reasoning behind their thoughts. We 
observed how students brought their disciplinary perspectives, experiences and abilities 
together to construct interdisciplinary project methods and solutions. For example, in a project 
focused on the future of health, students drew on their disciplinary backgrounds to investigate 
unintentional medication non-adherence among independent, older adults. The group 
comprised students from science, business, arts and law, and together they used their diverse 
backgrounds to design an interdisciplinary strategy for considering the economic, social, legal 
and technological implications of this problem. They drew on their science and business 
backgrounds to collect and analyse large data sets and validate assumptions about their 
problem, and used their expertise in business, arts and law to research the addressable market 
trends, evaluate the economic and social burdens of the problem, and examine the feasibility 
of technological-enabled solutions. One student offered a background in machine learning, 
which enabled the group to examine how artificial intelligence algorithms can provide a real-
time reflection and analysis of patients’ medication history. Using their collective experiences, 
all students also contemplated the impact of COVID-19 on the future of healthcare and how it 
could potentially affect medication adherence. Their recommendations were therefore 
grounded in an integrated and holistic, interdisciplinary approach that considered both the 
external, lesser-known impacts of non-adherence and the more obvious economic factors. 

5 Conclusions 

This paper describes how industry and community projects have been designed to support 
interdisciplinary learning through the use of real-world, complex problems and collaboration 
with industry partners. Using the Lotus conceptual framework, it is evident how educators used 
the drivers, catalysts and pillars of practice within industry and community projects to 
encourage students to think differently and work effectively with their peers. Our observations 
confirm that students constructed new interdisciplinary knowledge by integrating their different 
perspectives, experiences and abilities. 
  



ETH Learning and Teaching Journal, Vol 2, No 2, 2020516

https://learningteaching.ethz.ch | ISSN 2624-7992 (Online)

References 

Binkley, M., Erstad, O., Herman, J., Raizen, S., Ripley, M., Miller-Ricci, M., & Rumble, M. 
(2012). Defining Twenty-First Century Skills. In Griffin, P., McCaw, B. and Care E. 
(Ed.), Assessment and Teaching of 21st Century Skills. Netherlands: Springer. 

Boix-Mansilla, V. (2017). Interdisciplinary Learning: A Cognitive-Epistemological Foundation. 
In Frodeman, R. & Klein J, (Eds.). Oxford Handbook of Interdisciplinarity. Second 
edition UK: Oxford University Press. DOI: 
https://doi.org/10.1093/oxfordhb/9780198733522.013.22 

Brassler, M., & Dettmers, J. (2017). How to enhance interdisciplinary competence - 
interdisciplinary problem-based learning versus interdisciplinary project-based 
learning. Interdisciplinary Journal of Problem-Based Learning, 11(2). DOI: 
https://doi.org/10.7771/1541-5015.1686 

Burch, V., Lewis, J., Subramaney, U., Katurura, A., Quinot, G., Singh, S., & Dhunpath, R. 
(2016). Towards a Conceptual Framework for Interdisciplinary Teaching and 
Learning Dialogues in Higher Education. Alternation 23: 233-266. 

Healey, M. (2005). Linking research and teaching: exploring disciplinary spaces and the role 
of inquiry-based learning. In Barnett, R (ed). Reshaping the University: New 
Relationships between Research, Scholarship and Teaching. McGraw Hill / Open 
University Press, 67-78. 

Holbrook, J. (2013). What Is Interdisciplinary Communication? Reflections on the Very Idea 
of Disciplinary Integration. Synthese, 190.11: 1865-1879. 

Kidron, A., Kali, Y.(2015). Boundary breaking for interdisciplinary learning. Research in 
Learning Technology, 23: 1-17. DOI: http://dx.doi.org/10.3402/rlt.v23.26496 

Klein, J. (2010). A taxonomy of interdisciplinarity. In J. Klein, & C. Mitcham (Eds.). The 
Oxford handbook of interdisciplinarity. Oxford: Oxford University Press. 

Klein, J. (2017). Typologies of interdisciplinarity: the boundary of work definition. In R. 
Frodeman, J. Klein, & R. Pacheco, The Oxford handbook of interdisciplinarity. 
Oxford University Press. 

Manathunga, C., Lant, P., Mellick, G. (2006). Imagining an Interdisciplinary Doctoral 
Pedagogy. Teaching in Higher Education, 11 (3), 365-379. 

Markauskaite, L., Goodyear, P. (2014). Professional work and knowledge. In S. Billett, C. 
Harteis & H. Gruber (Eds.), International handbook of research in professional and 
practice-based learning, (pp. 79-106). Dordrecht: Springer. 

National Academy of Sciences, National Academy of Engineering, and Institute of Medicine. 
(2005). Facilitating Interdisciplinary Research. Washington, DC: The National 
Academies Press. DOI: https://doi.org/10.17226/11153 

Spelt, E., Biemans, H., Tobi, H., Luning, P., & Mulder, M. (2009). Teaching and Learning in 
Interdisciplinary Higher Education: A Systemantic Review. Educational Psychology 
Review, 21, 365-378. 


