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ABSTRACT KEYWORDS

This review maps patterns in research on Challenge Based Learning Challenge-based learning;
(CBL) in higher education (HE) between 2009 and 2020. How is CBL higher education; theories;
defined in HE settings? How is CBL in HE grounded scientifically in adult learning

the research? The results show a shift of CBL from being a concept

coined by a multinational technology company targeting learning

in schools, to being embraced by HE, first and foremost as a method

for transformation of adult learning. A critical scientifically

grounded approach towards learning is however absent or margin-

ally present in the papers reviewed.

Introduction

Higher education institutions (HEIs) as providers of knowledge are closely interconnected
with societal challenges and the transformation to a sustainable society. One learning
approach in HEls - often described as “challenge based’ - is to manage how to put theory
to the test in addressing real problems in collaboration with actors of society. In 2008, the
concept Challenge Based Learning was coined by the technology company Apple and
proposed as a solution for the school system to meet the needs of the 21° Century
workplace:

Challenge Based Learning is an engaging multidisciplinary approach to teaching and learning
that encourages students to leverage the technology they use in their daily lives to solve real-
world problems. Challenge Based Learning is collaborative and hands-on, asking students to
work with peers, teachers, and experts in their communities and around the world to ask
good questions, develop deeper subject area knowledge, accept and solve challenges, take
action, and share their experience (Nichols & Cator, 2008, p. 1)

Today CBL has moved into the HE sector (Johnson & Brown, 2011). In a guide from 2016,
Nichols et al., include higher education when they state that ‘Challenge Based Learning is
an effective learning framework initiated at Apple, Inc. and used in universities, schools,
and institutions around the world.” (Nichols et al. 2016, p.4).

CBL draws from different educational theories, and pedagogical methods, for example,
problem-based learning (PBL) and inquiry-based learning (IBL). PBL has been widely
adopted in for example, medicine and engineering education, much because of the
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expected benefits in improving students’ critical thinking, self-directed learning, generic
skills, and long-term retention (Lund & Jensen, 2020; Strobel & Van Barneveld, 2009). IBL is
defined in different ways in the literature and associated with a range of educational
goals, but Aditomo et al. (2013) state that the concept at least entails question and
problem-driven student projects with a focus on knowledge creation. IBL can be effective
in enhancing students’ ability to inquire, research, and solve problems but can also be
perceived as a process of risk-taking and thus result in lower degrees of satisfaction in
student evaluations (Archer-Kuhn & MacKinnon, 2020).

Furthermore, CBL connects to entrepreneurial learning as well as self-regulated
learning, organisational double-loop learning, and authentic learning. To sum up, we
can trace theories of learning stemming from cognitive, but also constructive and socio-
cultural perspectives where learning is active, relational, practical, and situated within
both the individual and the organisation (Argyris & Schon, 1978; Kolb, 1984; Lave &
Wenger, 1991). One could argue that CBL picks central concepts from a range of
theoretical perspectives in a way that meets 21%-century challenges. However, neither
in the initial Apple paper nor in the guideline from 2016, the framework is explicitly
theoretically grounded. Consequently, the aim of this review is to map research on
Challenge-Based Learning in HE between 2009 and 2020 with focus on the following
research questions: What research has been published? How is CBL defined in HE
settings in relation to the definition by Apple? How is CBL in HE grounded scientifically
in the research?

Method

A combination of quantitative literature review (SQLR) method with qualitative thematic
content analysis is used to answer the research questions. The methods can provide both
breadth and depth in our exploration of the growing field of CBL. The systematic
quantitative literature review offers a way to identify not only what is known in a field,
but also gaps (Pickering & Byrne, 2014). Qualitative analysis is appropriate when mapping
a concept like CBL over time and as a thematic way to analyse findings in the material
(Braun & Clarke, 2006). Peer-reviewed journal articles and conference papers were tar-
geted, and based on our own language skills, the search was limited to papers in English.
The time frame was 2009-2020, and papers using “challenge based’ in higher education/
university were included. To secure a broad database search, ‘challenge based’ was also
combined with learning, education, instruction, or teaching.

Search strategies

Libsearch, a meta-database including Ebsco, Eric, ERC, Pro quest, Cinahl 125, Medline,
Scopus, and Phsycinfo, was used. 307 abstracts were identified and with duplicates
removed, 221 papers remained. A second search for validation resulted in no new
articles, thus all included papers were exported to an online screening programme
and two researchers conducted a double-blind review based on criteria of inclusion,
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After double
blind review Third search for

screening: After reading d:
i Si d h = update.
Abstracts in first Duplicates for validation, el ry articles (two Abstracts Total: Included
search (n=307) removed No new articles (n=151), Tesoarchiors) (n=26), artidles (n=36)
(n=221) =0 Conflict (n=3), Included: Duplicates (n=4) }
(n=0). Maybe (n=41) (n=29).

and Included Included (n=7).
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Figure 1. lllustration of the search and screening process.

with the result of 29 remaining papers. A final search, to ascertain the inclusion of
recently published research (2019-2020), resulted in 7 seven additional articles (total
n = 36) see Figure 1.

Analysis

A systematic quantitative literature review (SQLR) method was used to map
research on CBL in HE (Pickering & Byrne, 2014). A content analysis, where the
material was represented in the form of frequency and main categories
(Bengtsson, 2016; Krippendorff, 2004) was made. Two researchers independently
mapped the material and read through the articles in search of the application of
‘Challenge Based Learning’ or concepts related to ‘Challenge based'. The definition
statements were compared to keywords stemming from the Apple definition by all
four researchers. To answer how CBL in HE is grounded scientifically, an inductive
thematic content analysis was conducted, where coding and patterns were direc-
ted by the content of the data (Bengtsson, 2016; Braun & Clarke, 2006). To reduce
the risk for researcher bias, one researcher did an independent analysis of the
material, then another researcher reviewed the themes in relation to Patton’s
(1990) dual criteria for judging categories - internal homogeneity and external
heterogeneity, to make sure that the themes should cohere together meaningfully
and there should be distinctions between themes; this included a revision of the
naming of themes.

Results
What research has been published?

This result mirrors a growing research field involving different disciplines with
engineering as the most prominent. Most publications are from Spain and the
USA, followed by Mexico and Sweden. In 2018, there was a significant increase in
the number of publications addressing CBL and a broader geographical spread.
Nine papers are published in journals with an educational profile, thus a major
part of the articles have been published in disciplinary journals, see Table 1.
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Table 1. The table illustrates when the papers were published, the geographi-
cal origins and the represented disciplines.

When Where Discipline

2009 (n1) USA Engineering

2012 (n2) USA 2 Engineering

Design

2013 (n4) United Arab Emirates English
Spain/Mexico Engineering 3
Spain 2

2015 (n4) Austria/Poland/France Engineering 2
Sweden International business school
Spain Information management
Thailand

2016 (n3) Hong-Kong Engineering
Sweden Engineering/Computer science
Spain Nursing

2017 (n2) Spain Engineering 2
China

2018 (n11) USA 2 Engineering 6
Brazil 2 Engineering/Computer science
Mexico Social work education
Indonesia Environmental health
Sweden Communication
Poland/Lithuania Business education
Switzerland/Norway
Australia
Chile

2019 (n8) Mexico 3 Engineering 6
USA/England Entrepreneurship education
Italy Medicine
Spain
Sweden/Tanzania
Sweden

2020 (n1) Hong-Kong Nursing

Total (n36) Most frequent country: Most frequent discipline:

Spain (n6), USA (n6) Engineering (n24)

How is challenge-based learning defined?

Eleven keywords were identified in the Apple-definition:

Challenge Based Learning is an engaging multidisciplinary approach to teaching and
learning that encourages students to leverage the technology they use in their daily lives
to solve real-world problems. Challenge Based Learning is collaborative and hands-on,
asking students to work with peers, teachers, and experts in their communities and around
the world to ask good questions, develop deeper subject area knowledge, accept and solve
challenges, take action, and share their experience (Nichols & Cator, 2008, p. 1)

The keywords mostly used in the publications where teaching and learning (32 publica-
tions), solve challenges (30), real-world problems (27), collaborative (25), and ask ques-
tions (22). This is probably due to the strong focus on education and learning through
solving challenges or problems. The low use of to take action and to share (15 and 13) may
be connected to the low use of community, i.e. solution of a problem is not expressed as
being shared. No fluctuations are identified within the time span (2009-2018) with
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regards to the use of keywords in the publications, but 2019-2020 a majority of the
papers use all keywords. 22 publications use the concept ‘Challenge Based Learning’,
however, ‘Challenge based’ is also combined instruction, entrepreneurship, design, learn-
ing, and education.

How is CBL in HE grounded scientifically?

The following themes were identified: Frame; Frame and discussion; Frame, discussion,
and combined analytic models; Frame, discussion, and other analytic models. Below, we
will present some examples from the material, see Table 2.

Table 2. In the first theme CBL is used as background or frame for educational interventions; in
the second CBL is also discussed in relation to the results of the intervention; in the third theme CBL in
addition to the first two aspects is used as an analytic model together with other theories, and in the
fourth theme other theoretical perspectives are used as models for analysis.

Frame and Frame, discussion, and combined ana-  Frame, discussion, and other analy-
Theme Frame discussion lytic models tic models
n 22 3 8 3
(total
n36)
Frame

The most frequent way to use the theoretical base of CBL is as background or frame for
educational interventions (n = 22).

A typical example is a re-design of a course and as a method for teaching and learning.
Some examples make use of the Apple paper, while others relate to the multidisciplinary
approach of CBL and/or presents the theoretical roots of CBL, like problem-based learning
(Luis & Marrero, 2013) or inquiry-based learning. Like in Santos et al. (2018): Active
learning techniques, such as Problem-Based Learning, Project-Based Learning (PBL) and
Challenge-Based Learning (CBL) engage students and improve their performance posi-
tively. This type of technique moves students beyond a watchful role in traditional classes
to activities that engage students in real problems (p. 155).

Another example is Fiore et al. (2019) who pinpoint the need for a multidisciplinary
environment while teaching challenge-based entrepreneurship and connects to design-
thinking. In the theme, CBL is presented on a descriptive level as first and foremost an
educational method used to change a learning environment towards an active, authentic
and problem-based learning process.

Frame and discussion

The articles in the theme (n = 3) depicts CBL as a background or frame discussed in
relation to the results of the intervention, like in this example where CBL is discussed as an
educational strategy in a nursing program: The results indicate that CBL may facilitate
deep learning in nursing students/ ... /Nurse educators should consider students’ study
burden when adopting CBL in the nursing curriculum and be aware of students’ capacity
for self-directed learning (Tang & Chow, 2020, p. 6).
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Malmqvist et al. (2015) discuss how CBL can pose new demands on faculty and
students but also affords possibilities: Challenge-based learning experiences further har-
ness the desire of many students for a sense of meaning with their education while
effectively training key skills such as multidisciplinary teamwork and decision-making,
advanced communication, ethics and leadership of self and others (p. 8.) These examples
show a more critical understanding of CBL (see also Radberg et al.,, 2015), but the low
numbers of articles indicate that a problematised discussion often is missing when CBL is
reduced to a model for pedagogic intervention.

Frame, discussion, and combined analytic models

The theme (n = 7) covers how CBL is used as an analytic model together with other
perspectives. The theoretical roots of CBL are not only recognised but also used analyti-
cally and discussed in relation to a variety of disciplines (Jensen et al.,, 2018). Sternad
(2015) draws on CBL to present a model for feedback in international business education.
The model is discussed from perspectives like goal-setting theory of human motivation,
deliberate practice theory of expert performance, Kolb's learning cycle, case-based teach-
ing, problem-based learning, and flexible adaptive instructional design. Sternad
concludes:

CFL is not a model of explaining how people learn but a systematic approach by which
students can gradually acquire skills for solving complex challenges in a collaborative effort.
As the CFL approach is grounded in the findings on both motivational and expert perfor-
mance theories, it provides a framework in which student motivation for learning and the
structured acquisition of expertise come together. (p. 252)

Cruger (2018) aims to assess CBL as a feminist pedagogy with the argument that: CBL as
pedagogy allows us to put theory to the test, albeit in an imperfect way, to address real
problems outside safe classroom environments, work for social justice, and embody
positive activism (p. 88). The author states that CBL combined with feminist pedagogy
allows teachers to apply theory to daily practice. The article serves as an example of how
a theoretical perspective and pedagogic idea, like feminist pedagogy, finds
a concretisation and realisation within CBL. Or, in other words, it seems like the two
perspectives enrich each other:/ ... /help students recognise and value the wealth of their
existing knowledge and experience and assert that no single discipline (not even com-
munication) is as useful for solving a problem as is collaboration across difference (p. 100).

Other examples discuss CBL with Direct Instruction (Gaskins et al., 2015) or through
a fusion of CBL and CBI (challenge-based instruction) (Fidalgo-Blanco et al., 2016). Rosner
and Hogstrom (2018) explore CBL in relation to socio-ecological and social learning and
includes theorists like Dewey and Bernstein. Bertoni (2019) applies design thinking as
a core part of CBL and explores an innovation course in engineering with a focus on work
integration social enterprises, that is both commercial and social. Iterative problem
formulating and design are connected to Schon ideas on the reflective practitioner, and
entrepreneurial mindset and value-driven learning are linked to entrepreneurial thinking,
just to mention some examples of theoretical applications in the article. The author claims
that the innovation course brings forward additional value compared to more traditional
courses and unlike other articles in this study, Bertoni applies CBL to an educational
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context, gathers empirical evidence, discusses the intervention, and then unpacks sig-
nificant elements in the design with theories and relevant research.

This theme highlights how CBL is problematised and not only accepted as a way to
educational change, even though all authors state the benefits of CBL as a pedagogical
method. However, it seems that CBL alone is insufficient as an analytic frame for under-
standing an empirical result. When combined with other theories, CBL opens for analytic
depth and critical reflection.

Frame, discussion, and other analytic models
In this theme (n = 3) CBL is used as a frame for a pedagogical intervention and discussed
as such, but other theories are used for the analysis. In two articles (Meyer, 2018;
Valenzuela et al., 2018) theories on experiential learning and teacher beliefs are used to
discuss educational design projects in business education and engineering. In Hogfeldt
et al. (2019) Challenge-Driven Education, a version of CBL, is framed by Activity theory.
The argument for using activity theory is that the implementation of CDE in engineering
education is complex with a risk of ending up as an extracurricular activity instead of
a broader educational change process: Through the lens of Activity theory, it is revealed
that with the implementation of CDE a negotiation is initiated related to the norms and
the values of what engineering education really is as well as what it should look like in the
future (p. 27).

Hogfeldt et al. analyses a longitudinal international implementation project and find
that CDE is motivating for students and beneficial for their learning. They also discuss CDE
on an organisational level:

Also, traditional organizational structures will need to be continuously negotiated in the light of
the integration of more open-ended approaches in education/ ... /Finally, while many barriers
for change will be removed by the teachers, students and the challenge providers, when
implementing CDE, the norms and the rules of higher education will need to successively be in
line with the intentions of the change, due to the open-ended nature of CDE. (p. 27)

In the theme different theories on learning, from a teacher perspective to an organisa-
tional level, are used to discuss CBL. In the material, CBL do not stand alone but are
preferentially combined with other theoretical perspectives. To sum up, even if the
articles are few in the last two themes, they may signal the way forward for CBL in HE,
not only as a framework for critical doing, but also as a perspective for critical thinking and
analysis of complex learning processes in HE.

Discussion

In this article the following questions are posed: What research has been published? How
is CBL defined in HE settings in relation to the definition by Apple? How is CBL in HE
grounded scientifically in the research?

The research ...

There are few research publications available on CBL within HE. We have identified 36
relevant articles in English during a period of 11 years. Most frequent countries are Spain
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and the USA, followed by Mexico and Sweden. From a scattered amount of publications
per year, there is a significant increase in 11 publications in 2018 followed by 8 in 2019.
Engineering is the dominating discipline, but medicine and design are emerging. Even if
many of the recent studies pinpoint aspects like multi-disciplinarity and sharing in their
studies, the need to position CBL within a discipline seems to be stronger than the will to
disseminate more generally to a broader circle of readers.

The definition ...

Within HE the definition of CBL is partly coherent with the Apple definition. Over the years
the focus on different aspects of the CBL definition has varied, but in the latest years,
a majority of keywords appear in the publications. The keywords least used are take action
and share. This may reflect the challenge for HE to integrate both critical thinking and
critical doing to approach global and local challenges. Another keyword that’s’ not so
common is subject area knowledge which may implicate a risk that subject knowledge is
being overshadowed by generic competencies.

The scientific ground ...

CBL in HE is based on proven experience and theoretically grounded. However, a majority
of the articles stay on a case-based, descriptive level, where CBL serves as a frame for some
kind of pedagogical innovation, with none or limited problematising of the ideas behind
CBL. Furthermore, a critical analytic approach towards learning, as could be expected within
HE-settings, is marginally present in the majority of papers. One possible explanation could
be the disciplinary dominance of engineering and publications within another scientific
tradition than educational science with its focus on learning theories. On the other hand,
the few articles that are informed by different learning theories highlights how CBL invites
a holistic and critical understanding of knowledge production and learning processes in HE.

CBL has moved from being a concept coined by a multinational technology company
targeting learning in schools, to now being adopted by HEls, mostly as a method for
transformation of adult learning in higher education. We argue that when CBL is used as
a framework for educational interventions and not for societal impact, a central compo-
nent of CBL is lost. Even if the latter may be the hardest aspect to instigate, HEls as
providers of knowledge in a learning society should be able to accept the challenge.

This study is just a first step in a direction of mapping CBL in HE. The limited scope
means that several dimensions cannot be explored. One limitation is the narrow focus on
CBL as a concept. With a broader approach, including other theories and methods that are
not explicitly labelled CBL, a deeper understanding of a growing field could be developed.
A comparison with other school forms might also be valuable. Furthermore, there is a need
for research that explores CBL and student voices, praxis, and evidence on learning.

Disclosure statement

No potential conflict of interest was reported by the authors.



INNOVATIONS IN EDUCATION AND TEACHING INTERNATIONAL e 9

Notes on contributors

Marie Leijon, Ph.D in Pedagogy, Associate Professor at the Centre for Teaching and Learning, Malmé
University, Sweden.

Petri Gudmundsson, Associate Professor, Director of Studies in Biomedical Laboratory Science,
former Educational Developer at the Centre for Teaching and Learning, Malmé University, Sweden.

Patricia Staaf, Licentiate of arts, Swedish. Lecturer in Swedish as a Second Language. Director for
the Centre for Teaching and Learning, Malmd University, Sweden.

Cecilia Christersson, DDS PhD. Pro-Vice-Chancellor for Global Engagement and Challenge Based
Learning. Malmo University, Sweden.

ORCID

Marie Leijon ([2) http://orcid.org/0000-0002-5696-5245

References

Aditomo, A., Goodyear, P., & Bliuc, A. M., & Ellis, R. A. (2013). Inquiry-based learning in higher
education: principal forms, educational objectives, and disciplinary variations. Studies in Higher
Education,, 38(9), 1239-1258. https://doi.org/10.1080/03075079.2011.616584

Archer-Kuhn, B., & MacKinnon, S. (2020). Inquiry-based learning in higher education: A pedagogy
of trust. Journal of Education and Training Studies, 8(9), 1-14. https://doi.org/10.11114/jets.v8i9.
4929

Argyris, C., & Schon, D. (1978). Organizational learning: A theory of action prospective. Addison-
Westly.

Bengtsson, M. (2016). How to plan and perform a qualitative study using content analysis.
NursingPlus Open, 2, 8-14. https://doi.org/10.1016/j.npls.2016.01.001

Bertoni, M. (2019, June 25-27). Work integration social enterprises. A testbed for challenge based
learning? In 15th international CDIO Conference. Aarhus.

Braun, V. & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in
Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a

Cruger, K. M. (2018). Applying challenge-based learning in the (feminist) communication classroom:
Positioning students as knowledgeable change agents. Communication Teacher, 32(2), 87-101.
https://doi.org/10.1080/17404622.2017.1372602

Fidalgo-Blanco, A., Sein-Echaluce, M. L., & Garcia-Pefalvo, F. J. (2016, September 13-16). Integration
of the methods CBL and CBI for their application in the management of cooperative academic
resources. 2016 International Symposium on Computers in Education (SIIE) (pp. 1-6). Salamanca.

Fiore, E., Sansone, G. & Paolucci, E. (2019). Entrepreneurship education in a multidisciplinary
environment: Evidence from an entrepreneurship programme held in Turin. Administrative
Sciences, 9(1), 28. https://doi.org/10.3390/admsci9010028

Gaskins, W. B., Johnson, J., Maltbie, C., & Kukreti, A. (2015). Changing the learning environment in the
college of engineering and applied science using challenge based learning. International Journal
of Engineering Pedagogy (ljep), 5(1), 33—-41. https://doi.org/10.3991/ijep.v5i1.4138

Hogfeldt, A. K., Rosén, A, Mwase, C., Lantz, A., Gumaelius, L., Shayo, E., Lujara, S., & Mvungi, N. (2019).
Mutual capacity building through North-South collaboration using challenge-driven education.
Sustainability, 11(24), 7236. https://doi.org/10.3390/su11247236

Jensen, M. B., Utriainen, T. M., & Steinert, M. (2018). Mapping remote and multidisciplinary learning
barriers: Lessons from challenge-based innovation at CERN. European Journal of Engineering
Education, 43(1), 40-54. https://doi.org/10.1080/03043797.2017.1278745

Johnson, L., & Brown, S. (2011). Challenge based learning: The report from the implementation project.
The New Media Consortium.


https://doi.org/10.1080/03075079.2011.616584
https://doi.org/10.11114/jets.v8i9.4929
https://doi.org/10.11114/jets.v8i9.4929
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/17404622.2017.1372602
https://doi.org/10.3390/admsci9010028
https://doi.org/10.3991/ijep.v5i1.4138
https://doi.org/10.3390/su11247236
https://doi.org/10.1080/03043797.2017.1278745

10 M. LEIJON ET AL.

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development.
Prentice-Hall.

Krippendorff, K. (2004). Content analysis: An introduction to its methodology. Sage Publications Inc.

Lave, J, & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge
University Press.

Luis, C. E. M., & Marrero, A. M. G. (2013). Real object mapping technologies applied to marine
engineering learning process within a CBL methodology. Procedia Computer Science, 25, 406-410.
https://doi.org/10.1016/j.procs.2013.11.051

Lund, B., & Jensen, A. A. (2020). PBL teachers in higher education: Challenges and possibilities. In
M. A. Peters (Ed.), Encyclopedia of teacher education. Springer.

Malmqyist, J., Radberg, K. K, & Lundqvist, U. (2015 June 8-11). Comparative analysis of
challenge-based learning experiences. In Proceedings of the 11th International CDIO Conference,
Chengdu University of Information Technology. Chengdu, Sichuan, PR China.

Meyer, H. (2018). Teachers’ Thoughts on student decision making during engineering design
lessons. Education Sciences, 8(1), 9. https://doi.org/10.3390/educsci8010009

Nichols, M., & Cator, K. (2008). Challenge based learning white paper. Apple, Inc.

Nichols, M., Cator, K., & Torres, M. (2016). Challenge based learner user guide. Digital Promise.

Patton, M. Q. (1990). Qualitative evaluation and research methods (2nd ed.). Sage.

Pickering, C., & Byrne, J. (2014). The benefits of publishing systematic quantitative literature reviews
for PhD candidates and other early-career researchers. Higher Education Research & Development,
33(3), 534-548. https://doi.org/10.1080/07294360.2013.841651

Radberg, K. K, Lundqvist, U., Malmqvist, J., & Holmberg, J. (2015, November 18-19). Learning
outcomes in challenge based Master's theses for sustainable development at Chalmers
University of Technology. In 5:eUtvecklingskonferensen for Sveriges ingenjorsutbildningar.
Uppsala: Uppsala universitet.

Rosner, I. D., & Hogstrom, M. (2018). A proposal for inquiry of network and challenge-based learning
in social work education. Tiltai, 80(2), 43-54. http://dx.doi.org/10.15181/tbb.v79i2.1776

Santos, A, Sales, A., Fernandes, P., & Kroll, J. (2018, May 22-30). Poster: Challenge-based learning:
A Brazilian case study. In 2018 IEEE/ACM 40th International Conference on Software Engineering:
Companion (ICSE-Companion) (pp. 155-156). Gothenburg: IEEE.

Sternad, D. (2015). A challenge-feedback learning approach to teaching international business.
Journal of Teaching in International Business, 26(4), 241-257. https://doi.org/10.1080/08975930.
2015.1124355

Strobel, J.,, & Van Barneveld, A. (2009). When is PBL more effective? A meta-synthesis of
meta-analyses comparing PBL to conventional classrooms. Interdisciplinary Journal of Problem-
based Learning, 3(1), 44-58. https://doi.org/10.7771/1541-5015.1046

Tang, A., & Chow, M. (2020). To evaluate the effect of challenge-based learning on the approaches to
learning of Chinese nursing students: A quasi-experimental study. Nurse Education Today, 85,
104293. https://doi.org/10.1016/j.nedt.2019.104293

Valenzuela, L., Jerez, O. M., Hasbun, B. A., Pizarro, V., Valenzuela, G., & Orsini, C. A. (2018). Closing the
gap between business undergraduate education and the organisational environment: A Chilean
case study applying experiential learning theory. Innovations in Education and Teaching
International, 55(5), 575-584. https://doi.org/10.1080/14703297.2017.1295877


https://doi.org/10.1016/j.procs.2013.11.051
https://doi.org/10.3390/educsci8010009
https://doi.org/10.1080/07294360.2013.841651
http://dx.doi.org/10.15181/tbb.v79i2.1776
https://doi.org/10.1080/08975930.2015.1124355
https://doi.org/10.1080/08975930.2015.1124355
https://doi.org/10.7771/1541-5015.1046
https://doi.org/10.1016/j.nedt.2019.104293
https://doi.org/10.1080/14703297.2017.1295877

	Abstract
	Introduction
	Method
	Search strategies
	Analysis

	Results
	What research has been published?
	How is challenge-based learning defined?
	How is CBL in HE grounded scientifically?
	Frame
	Frame and discussion
	Frame, discussion, and combined analytic models
	Frame, discussion, and other analytic models


	Discussion
	The research <?A3B2 show [CSF char="2026"]?>…<?A3B2 show [/CSF]?>
	The definition <?A3B2 show [CSF char="2026"]?>…<?A3B2 show [/CSF]?>
	The scientific ground <?A3B2 show [CSF char="2026"]?>…<?A3B2 show [/CSF]?>

	Disclosure statement
	Notes on contributors
	ORCID
	References



