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ABSTRACT
CONTEXT

Multidisciplinary practices can offer myriad benefits. These might explain the growing interest in
multidisciplinary education, like that which is project-based.

PURPOSE

This study ascertains whether multidisciplinary project-based learning and teaching in universities
work.

METHOD

A systematic scoping review was conducted to identify studies with empirical evidence of multi-
disciplinary learning or teaching. A total of 58 publications met the inclusion criteria and were
analysed.

OUTCOMES

The publications demonstrated varied interpretations of multidisciplinary project-based learning
and teaching. Similarly, evaluation strategies were diverse. Despite this, multidisciplinary project-
based learning and teaching were typically described as beneficial. However, relatively few
publications presented research designs that can empirically substantiate this claim.

CONCLUSION

The findings of this study highlight two points. First, given the varied understandings of
multidisciplinary project-based learning and teaching in universities, there is considerable
opportunity for a theoretically-informed scholarship to clarify what it is and what it is not. Second,
given the relative dearth of empirical research to evaluate multidisciplinary project-based learning
and teaching in universities, there is a need for empirical research to verify who it benefits, how,
why, as well as the unintended consequences that might arise.
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Introduction

Multidisciplinary project-based learning and teaching has attracted increasing interest in higher
education. It involves different disciplines in addressing an ill-defined, real-world issue to provoke
critical thinking and practical experience among students (Carri6 et al., 2016). As Handrianto and
Rahman (2019, p. 111) explained:

[It is] a student-centered learning approach, in the form of an investigation, involving decision-
making process based on data analysis, collaboration, product-oriented and involving document
preparation... [It] is a teaching approach because it can be used by teachers to deliver syllabus based
on predetermined learning outcomes... [It is also] a learning approach because it is based on theories
of learning such as constitutionalism and also learning through experience.

Multidisciplinary project-based learning and teaching encourages team building via activities on
common problems (Hersam et al., 2004). Students address these problems by collaborating and
integrating their skills (Biasutti & EI-Deghaidy, 2015) — skills that industry values (Faludi & Gilbert,
2019; Pierrakos et al., 2010; Redshaw & Frampton, 2014). As such, it is assumed that mimicking
these experiences at university will ‘simulate workplace challenges’ (Bentley, 2018, para. 15) that
will provide students with strong skillsets to prepare them for their chosen industry.

However, multidisciplinary project-based learning and teaching is understood in different ways. For
instance, the multidisciplinary aspect might be demonstrated by the involvement of: academic staff
from different schools; academic staff who represent different discipline specialities; and/or
students studying different degrees. Similarly, project-based learning and teaching is interpreted
differently. It can involve (a)synchronous activities with different student cohorts, simultaneously or
consecutively.

Despite interest in multidisciplinary project-based learning and teaching, whether it makes a
positive difference is yet to be determined. As such, this systematic scoping review clarifies
whether multidisciplinary project-based learning and teaching in universities is beneficial.

Method

A protocol was developed, specifying (PRISMA-ScR; Tricco et al., 2018): the population of interest
— namely, universities, irrespective of geographical location; the phenomenon of interest —
multidisciplinary efforts; as well as the outcomes — namely, the use of project-based learning and
teaching, the associated effects, and the factors that helped or hindered it. Given their relevance,
the following academic databases were systematically searched to identify relevant refereed
publications: Academic Search Complete; Art & Architecture Complete; Business Source
Complete; CINAHL Plus with Full Text; Communication Abstracts; Computers & Applied Sciences
Complete; Education Research Complete; Health Business Elite; Health Source:
Nursing/Academic Edition; Humanities International Complete; Psychology and Behavioral
Sciences Collection; APA PsycINFO; and SocINDEX with Full Text. The databases were searched
in October 2021 by searching for the following terms within publication title and/or abstract: cross-
disciplinary or crossdisciplinary or inter-disciplinary or interdisciplinary or multi-disciplinary or
multidisciplinary or trans-disciplinary or transdisciplinary; and “challenge-based learning” or
“challenge-based teaching” or “inquiry-based learning” or “inquiry-based teaching” or PBL or PBT
or “problem-based learning” or “problem-based teaching” or “project-based learning” or “project-
based teaching”; and college* or facult* or post-graduate* or postgraduate™ or tertiary or under-
graduate™ or undergraduate™ or universit*. This search served to identify 236 publications. A
publication was included in this review if it: presented findings on multidisciplinary project-based
learning and teaching in universities; represented a research publication; was authored by a
named author; was published in English; did not represent a systematic, narrative, or literature
review or meta-analysis; and/or did not represent a conceptual, theoretical, or methodological
publication. Three authors independently screened the titles and abstracts of the 236 publications,
compared their decisions, and reconciled differences. Following this, 58 publications remained.
Five authors reviewed these publications, extracting content regarding: publication details; study
aim; the disciplines represented; reference to cross-disciplinary, multidisciplinary, interdisciplinary,
or transdisciplinary efforts; how project-based learning and/or teaching was understood; key
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findings; as well as author-identified limitations and future research opportunities. Two authors
reported on key findings in narrative form.

Results

Most of the projects presented in the publications involved: students (569%); students and academic
staff (26%); or academic staff, alone (7%). Most of the publications spoke of multidisciplinary efforts
(66%), while fewer reported on interdisciplinary (26%), cross-disciplinary (5%), or transdisciplinary
efforts (3%). The disciplines typically represented in the publications included: engineering and
design (34%); medicine and nursing (21%); and science (17%). Disciplines that did not feature
prominently included: the arts, language, and literature (8%); as well as business and information
technology (7%). Yet, 10% of the publications did not explicitly clarify the disciplines that were
represented in the study. Multidisciplinary project-based learning and teaching was largely found to
be beneficial. However, its challenges were also recognised, as the following sections demonstrate.

Positive Effects

Multidisciplinary project-based learning and teaching can foster ‘a truly active learning process’
among students (Cargnin-Stieler et al., 2019, p. 23). It can offer students the opportunity to embark
on their own learning by creating interdisciplinary solutions to discipline-related problems. Similarly,
multidisciplinary project-based learning and teaching can offer students opportunities to: find
‘satisfaction... [in] working together in a setting that can mimic professional environments...
recognize problems, causes, and solutions... [and] figure out how to move from the problem to a
solution’ (Hutchison, 2016, p. 9). Additionally, multidisciplinary project-based learning and teaching
can result in contextually-appropriate solutions, while equipping students with knowledge as well
as technical, interdisciplinary, critical thinking, and interpersonal skills (Jansson et al., 2015;
Kimmons & Spruiell, 2005; Kohn Radberg et al., 2020; Kovalyova et al., 2016; Munezero & Bekuta,
2016; Tatzl et al., 2012). For instance, Keenahan and McCrum (2021) found engineering and
architectural students developed a better appreciation for each other’s discipline, while others
found multidisciplinary project-based learning and teaching fostered students’ problem-solving
skills (Guo et al., 2014; McCrum, 2017). Furthermore, there is evidence that the benefits
associated with multidisciplinary project-based learning and teaching can be sustained (Alley et al.,
2018; Carrio6 et al., 2016).

Multidisciplinary project-based learning and teaching has also helped to ‘increase... engagement
with course material’ (Cummings & Cummings, 2021, p. 7). It can promote participation in online
communication (Mallinson, 2018; Nerantzi, 2012) as well as feedback mechanisms (Lockrey &
Bissett Johnson, 2013).

Beyond discipline-specific knowledge, multidisciplinary project-based learning and teaching can
enable students to develop ethical attitudes, with a greater appreciation for the social dimensions
of their disciplines (Biasutti & EI-Deghaidy, 2015; Cobb et al., 2008; Koch & Zumbach, 2002; Kuo
et al., 2019; Malheiro et al., 2019). This might partly follow opportunities for students to ‘engag[e
with]... subject matter experts, and focus... on real-world scenarios’ (Biello et al., 2022, p. 64). For
instance, research suggests that students value the approach, which inculcates knowledge on
sustainability (Chau, 2007; Kricsfalusy et al., 2018; Tasdemir & Gazo, 2020). As such,
multidisciplinary project-based learning and teaching offers benefits that a single discipline is
unable to provide (Hey et al., 2007; Nelson et al., 2021; Vogler et al., 2018).

Multidisciplinary project-based learning and teaching can also benefit academic staff. It offers ways
to collect ‘stable and reliable information’ from students to evaluate teaching, which ‘can be used to
improve the curriculum as well as the performance of the participating teachers’ (Krantz-girod et
al., 2004, p. 131).

Challenges

The benefits associated with multidisciplinary project-based learning and teaching can be hindered
by myriad factors. These include the learning environment (Kitzes et al., 2007; Pierrakos et al.,

Proceedings of AAEE 2022 Western Sydney University, Sydney, Australia, Copyright © Ann Dadich, Sky Hugman, Marina Belkina,
Karen Yevenes, Diana Jefferies, Ali Hellany, Jennifer Kumar, Liwan Liyanage, Leo Zhang, and Kejun Dong, 2022



2010; Redshaw & Frampton, 2014); specifically, a sense of psychological safety, social interaction,
attitudes toward multidisciplinary project-based learning and teaching, and policy (Broussard et al.,
2007; Colombari & Neirotti, 2021). Furthermore, the benefits can also be shaped by student needs
and preferences. For example, students who are new to higher education might require ‘greater
direction over the topic of study and the constitution of interdisciplinary groups, even if this means
partially limiting student autonomy — a key philosophical element of the approach’ (Harmer &
Stokes, 2016, p. 543).

The benefits of multidisciplinary project-based learning and teaching can also come at a cost. For
instance, it can increase the workload of academic staff, as they develop materials, organise their
approach, and evaluate student development (Hassan et al., 2015; Jacques, 2017).

Discussion

This systematic scoping review suggests four key points. First, multidisciplinary project-based
learning and teaching manifests and is evaluated in varied ways in higher education. Second, it
can benefit both students and academic staff. Third, it can be challenging to implement. And fourth,
given the varied understandings of multidisciplinary project-based learning and teaching, and the
varied ways it was examined, there is considerable opportunity to clarify what works for whom,
when, and why.

Despite the value of these findings, two methodological limitations warrant mention. First, given the
disparate terms that denote multidisciplinary project-based learning and teaching, the search
strategy might not have identified all relevant publications. Second, due to publication bias, the
findings are likely to be positively skewed.

Conclusion

Despite the aforesaid limitations, the findings from this systematic scoping review have implications
for scholars and educators. For scholars, they offer a firm foundation for further research to clarify
what multidisciplinary project-based learning is (and is not), as well as the approaches that
optimise impact. For educators, the findings highlight the value of multidisciplinary project-based
learning and the need to clarify how it is designed, implemented, and evaluated.
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