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Abstract: Addressing Sustainable Development Goals (SDG) require high education institutions (HEI) 
involvement. Many adopted initiatives such as challenge-based foster student transversal competencies, 
knowledge of sociotechnical problems, and collaboration with different stakeholders. Yet, the initiatives 
remain fragmented, HEI’s capacity in contributing to them is unclear. We argue that CBL 
implementation within HEI might be enhanced using experiential learning. Based on a review of the 
academic and grey literature including nine CBL initiatives and qualitative study with 130 different 
stakeholders involved in HEIs, we first explore how different stakeholders understand and deal with the 
transition to SDGs. Second, based on the requirements and insights we develop a framework for SDG 
transition based on experiential learning. We use Kolb’s Experiential Learning Theory as a framework 
and pedagogical basis for designing, implementing, and assessing CBLs practices. This research 
supports future work and implementation of CBL by extending this concept to the experiential learning.  

Keywords: SDGs, challenge-based learning, grand global challenges, education, experiential learning. 

 

1  Introduction 
There is increasing pressure on higher education institutions (HEI) to better justify their societal role and 
funding support by demonstrably helping tackle shared or at least recognized challenges. The shared challenges 
of particular interest are global ‘grand challenges’, such as those outlined in the UN Sustainable Development 
Goals (SDGs).  

Transforming society to address the SDGs requires transforming science and research itself more broadly 
(Kläy et al., 2015). It is clear that in a rapidly changing world the social, economic, and environmental 
challenges that the SDGs represent urgently require effective action including new knowledge and ways of 
thinking.  As such, they pose a direct challenge to higher education institutions (HEI), calling them to better 
justify their societal role and funding support by demonstrably helping tackle shared or at least recognized 
challenges. Many argue that HEI can and should play an important role in shaping the future of society through 
sustainable development “by addressing sustainability through their major functions of education, research and 
outreach” (Fadeeva and Mochizuki, 2010; p.250).  

Different initiatives emerged over the last years in supporting education for SDGs. For example, Education 
for Sustainable Development (ESD) is promoted by UNESCO as an approach enabling changes in knowledge, 
skills, values, and attitudes to transform to a more sustainable and just society for all. ESD integrates critical 
sustainability issues in local and global contexts into the curriculum to empower and equip learners to 
understand and respond to economic, social, and environmental challenges. ESD promotes innovative 
transformative pedagogy, encouraging interactive, learner-centered, exploratory, future- and action-oriented 
teaching and learning. Therefore, critical thinking, collaboration, self-awareness, problem-solving, systems 
thinking, anticipatory and normative competencies are developed around the main ESD framework themes: 
climate change, biodiversity, sustainable production and consumption, global justice, and reduction of poverty. 

The most popular approaches to engage learners into SDGs are Problem-based Learning (PBL) (Savery, 
2006; Ungaretti et al., 2015) and Challenge-based learning (CBL) activities (Gallagher and Savage 2020). The 
PBL is an instructional learner-centred approach that empowers learners to conduct research, integrate theory 



 

and practice, and apply knowledge and skills to develop a viable solution to a defined problem. The main 
difference is that in the PBL the problem is specific and CBL learners are presented with an open, relevant, 
problematic situation that requires a real solution. CBL is a learning experience where the learning takes place 
through the identification, analysis and design of a solution to a sociotechnical problem (Malmqvist et al., 
2015). Although CBL is a relatively new concept, the idea of SDG helped to create the buzz around it. 
Understanding, tackling, and responding to SDGs requires unprecedented levels of collaboration, coordination, 
and commitment across disciplines, sectors, and scales. Many aspects around CBLs require further 
investigation, including understanding how to design such learning experiences to tackle SDGs and their effects 
on student learning, design appropriate learning spaces, develop needed faculty competence, cost-effectiveness, 
and scalability. In this research, we explore how different actors within the HEI shift their approaches to dealing 
with SDGs.  

Based on a review of the academic and grey literature and qualitative study with 130 different stakeholders 
involved in HEIs, we explore how different stakeholders within the HEI understand and deal with the transition 
to SDGs. Then, based on the requirements and insights we develop a framework for SDG transition based on 
experiential learning.  

The remainder of this paper is organized as follows. First, we will discuss the literature around grand 
challenges and SDGs. Second, we will introduce the literature on CBL, and third, on experiential learning. In 
the following, we will outline different requirements when it comes to designing and conducting CBLs and 
finally, connect it to the literature on experiential learning using design science principles. The final section of 
the paper discusses our contributions and implications.  

2 Literature Review 

Addressing grand global challenges, SDGs 

Demands to increase and demonstrate their real-world relevance are pushing HEI to try harder to work across 
disciplinary and sectoral boundaries. Effectively tackling climate change, for example, requires multiple 
knowledge and engagement with multiple stakeholders (Eisenhardt et al., 2016). Crossing various forms of 
knowledge from different disciplines is highly beneficial for problem-solving, but it also presents challenges 
(Bayley and Phipps, 2019; Godemann, 2008). Social research is needed to better understand how to enable 
successful interdisciplinary approaches to sustainable development research in practice (Brown et al., 2019; 
Weißhuhn et al., 2018). 

What is clear is that effective boundary-crossing innovation involves engaging with a diversity of other 
people and perspectives - not just other academics but non-academic stakeholders from private, public, and civil 
sectors in interdisciplinary and transdisciplinary research processes (Blackmore and Kandiko, 2011; Bridle et 
al., 2013; Lyall and Meagher, 2012). Interdisciplinary challenge-based learning appears as a way to encourage 
students to work actively with peers, teachers, and stakeholders in society to identify complex challenges, 
formulate relevant questions and take action for sustainable development (Radberg et al., 2020).  

Current HEI initiatives to deal with SDGs: problem- and challenge-based learning 

Challenge-based learning and problem-based learning are often used interchangeably. Though, recent work 
demonstrates that they are different concepts. Problem-based learning (PBL) is an approach to education 
focused on skills development (Savery, 2006). PBL has received a lot of attention in the literature: For example, 
Ungaretti et al. (2015) describe its use by the medical schools. Unlike PBL, CBL has a focus on sustainability 
issues and demands a verifiable and urgent solution (Garay-Rondero et al., 2019). In addition, the focus is not 
on the final product or solution but the process is viewed as being equally important. However, there are some 
commonalities between CB and PBL: their use of a problem or challenge such as PBL. Nonetheless, the authors 
argue that CBL should be understood as an approach of its own (Dobber et al. 2017). 

Gallagher and Savage (2020) conducted a systematic literature review on challenge-based learning. The 
authors argue that there is a lack of standardization leading to definitional and conceptual challenges when it 
comes to CBL. The first defining feature of CBL emerging from the literature is that the thematic content areas 
predominantly addressed in a CBL approach are rooted in themes of global importance, such as sustainability or 
health (Johnson et al. 2009). These areas of global importance respond to the need for students to have skills in a 
global environment, a global mindset, knowledge of global problems, and the ability to face global issues 



themselves (Sternad 2015). Solutions to global issues should have a local focus and applicability (Gallagher and 
Savage 2020)  

CBL is an experimental approach that is built on learning by doing. We argue that CBL could benefit from a 
closer connection to an umbrella concept - experiential learning. Kolb and Kolb (2017) introduced the notion of 
learning space to explore how “experiential learning can be applied throughout the educational environment by 
institutional development programs, including longitudinal outcome assessment, curriculum development, 
student development, and faculty development”.  

Experiential learning 

Experiential learning theory (ELT) provides a holistic model of the learning process and a multilinear model of 
adult development, both of which are consistent with what we know about how people learn, grow, and develop 
(Kolb and Kolb 2005). The theory is called experiential learning to emphasize the central role that experience 
plays in the learning process, an emphasis that distinguishes ELT from other learning theories (Kolb et al., 
2009). Derived from social constructivism, ELT emphasizes learning by doing and is described as the “process 
whereby knowledge is created through the transformation of experience” (Kolb, 1984, p. 41). Experiential 
learning’s origin is in the work of Dewey, Lewin, and Piaget. Kolb and Kolb (2005) introduced the concept of 
learning space as a framework for understanding the interface between student learning styles and the 
institutional learning environment. Experiential learning is a philosophy of education based on what Dewey 
(1938) called a "theory of experience." He argued that while traditional education had little need for theory since 
practice was determined by tradition, the new experiential approach to education needed a sound theory of 
experience to guide its conduct. ELT is based on six propositions. First, a view of learning as a process, not an 
outcome. Second, all learning is relearning and should be tailored to the individual’s beliefs and expectations. 
Third, learning should be positioned as trade-off between opposing views and beliefs. Fourth, learning is a 
holistic process of adaptation to the world. Fifth, learning is a result of transactions between people and the 
environment. Finally, learning is a process of creating knowledge. The ELT model portrays two dialectically 
related modes of grasping experience - Concrete Experience (CE) and Abstract Conceptualization (AC) - and 
two dialectically related modes of transforming experience - Reflective Observation (RO) and Active 
Experimentation (AE). Experiential learning is a process of constructing knowledge that involves a creative 
tension among the four learning modes that is responsive to contextual demands (Kolb and Kolb, 2005).  

As Kolb and Kolf, 2005 argued the enhancement of experiential learning in higher education can be 
achieved through the creation of learning spaces that promote growth-producing experiences for learners.  Core 
concepts of Experiential Learning Theory—the learning cycle, learning style, and learning space (Kolb and 
Kolb, 2017). ELT argues that learning happens within a context. Yet, as researchers argue relatively little 
empirical research has been conducted on experiential learning (Bergsteiner et al., 2010; Morris, 2019). 
Knowledge happens in the context: Experiential learning occurs in a specified place (Smith & Segbers, 2018), in 
which interactions and contact with people are key (Morris, 2020). Pipitone (2018) conceptualizes place, which 
has both geographical and conceptual aspects, as “landscapes full of sociocultural and historical meanings to be 
engaged with” (p. 59). The learning cycle is based on an iterative process of experiencing, reflecting, thinking, 
and acting.  

Learners are often conceptualized as active, engaged, participants. Learner participation is central, where 
“learning by doing” is a founding concept (Munge et al., 2018). It is a “hands-on” task-oriented process, which 
is based on direct experience (Blair, 2016; Seaman et al., 2017) where learners are pro-active in their education.  

CBL can be viewed as experiential learning and guided by it. Though, two concepts can benefit from closer 
connections and CBL implementation within HEI might be enhanced through experiential learning. In this 
research we 1) explore how different stakeholders within the HEI understand and deal with the transition to 
SDGs and 2) develop a framework for SDG transition based on experiential learning.  

3. Research method 

To ground our understanding of how HEI tackles SDGs we first conducted an exploratory study with 130 
researchers, students, and university managers. This qualitative study and analysis allowed us to critically 
engage with how challenge-based education is understood and implemented by the HEI spaces and what kind of 
support is available for them. Second, we build on a design science approach, to develop a conceptual 
framework to guide HEIs in building on experiential learning towards implementing their SDGs-related 
activities. For this eight workshops were conducted with a larger audience including research managers, 
industry, and external stakeholders on the future of learning and impact of CIE.  



 

Empirical data collection 

We selected a qualitative methodological approach as the purpose of this study is to describe, interpret, and 
explain a phenomenon of interest. We follow an inductive form of reasoning by drawing conclusions from our 
observations (Eisenhardt et al., 2016; Mantere and Ketokivi, 2013)). By acknowledging interpretation in an 
enacted, rather than a purely objective world and by privileging contextual understanding over a priory theory 
(induction), we follow an interpretive grounded theory approach (Walsh et al., 2015).  

We relied on interviews with stakeholders globally. All the interviews were recorded and fully transcribed. 
We complemented our data collection with a wide-ranging review of challenge-based education offerings from 
around the world, with a particular focus on those that moved past mechanics to ask some of the big questions 
(see Table 1). 

In alignment with the study’s inductive nature, we followed a bottom-up approach when analyzing the data. 
Rather than trying to fit the data into any pre-existing framework, we coded the interview material openly. This 
study is part of a larger study looking into the future of education. Therefore, we first looked across all the 
interview material the ones that focus explicitly on SDGs, grand global challenges. Second, we narrowed down 
to the interviewees that mentioned challenges, CBL, competitions. From a pool of 130 interviewees, 35 were 
analysed in detail to explore how HEIs are approaching CBL. 

 

Design Science approach 

Figure 1 presents a graphic representation of the approach of our research. The phases of exploration, creation, 
synthesis and validation were followed, according to generic design science cycle. In the exploration phase, we 
engaged in informal discussions with participants of the workshops, interviewees and conducted an explorative 
literature review to gain insights into how HEIs transition towards SDGs. Combining the insights from 
interviews and literature created an understanding of how CBL-based initiatives are translated into practice.  

In the synthesis phase, design requirements were formulated. The conceptual framework is a set of 
guidelines to be used by HEIs and can be implemented in a workshop setting to explore how they can transition 
to better incorporate SDGs. These principles were designed based on experiential learning. In the design and 
evaluation phase, we discussed our findings with different stakeholders and identified pathways for translation.  

The steps and activities within this process are executed iteratively, meaning that multiple iterations 
occurred after new information was revealed in a subsequent step. In the sections below, we explain our data 
collection and analysis. 

 

 
Figure 1. Research Approach 
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Table 1 Selected examples of CBL initiatives 

Institution/N
ame 

Republic 
polytechnic 

The Challenge 
Lab at Chalmers 
University of 
Technology 

Vancouver 
CityStudio  

KTH OpenLab  Innovative 
Pedagogy 
for 
Sustainabil
ity through 
e-Learning 

DCU Hack4Change 
Social Innovation 
Series / Business 

University of 
Western 
Australia’s 
Global 
Challenges in 
Engineering 

TU Denmark’s 
Green 
Challenge 

Fusion Point 
Challenge-
Based 
Innovation  

Country  Singapore Sweden Canada Sweden Mexico  Ireland Australia Denmark Spain 

Stakeholders 
involved 

University University, 

business and the 

public sector  

university, 

business and the 

public sector  

University, 

business and the 

public sector 

An online 

course on 

entrepreneu

rship that 

utilized 

CBL with a 

group of 20 

undergradu

ate students 

from 

various 

disciplines  

Over 90 experts 

delivered keynote 

sessions and 

‘lightning’ talks, 

provided small-group 

mentoring  

University University University 

CERN 

business and 

the public 

sector 

Description A deliberate 

instructional 

approach for 

all diploma 

programmes - 

mainly 

focused on 

PBL 

CBL takes places 

through the 

identification, 

analysis and design 

of a solution to a 

sociotechnical 

problem.  

University 

support the 

sustainability 

social 

movement in 

concrete and 

tangible ways; 

empower for 

grassroots 

community 

groups as well 

as for students. 

Multidisciplinary 

business and 

product 

development in 

Information 

Technology (IT) 

and the Life 

Sciences 

Course Hackathon focused 

on designated theme 

(Mental Health & 

Wellbeing, Fast 

Fashion, Smarter 

Travel and Climate 

Action & 

Sustainability; 

Inclusivity and 

Diversity) with 

students self-

selecting to the theme 

that interested them.  

Engineers 

conceive ways 

to rearrange 

objects, 

materials 

and systems to 

achieve 

beneficial 

outcomes 

The competition 

incentivizes 

DTU students to 

address green 

issues with 

visionary, bold 

approaches still 

aiming towards 

implemented 

solutions.  

12-credit 

course. CBI 

originated and 

is grounded at 

CERN with the 

explicit goal to 

link CERN 

science and 

expertise to 

addressing 

societal 

challenges.  

Fusion Point 

has developed 

its own unique 

version of the 

CBI course,  

formulating the 



 

challenges on 

SDGs  
Space  Integrated into 

curriculum  

Neutral ground - 

Located at the 

periphery of the 

university 

Neutral ground 

- Located at the 

periphery of the 

university 

Neutral ground - 

Located at the 

periphery of the 

university 

Integrated 

into 

curriculum 

Online / Hybrid Integrated into 

curriculum 

Voluntary but 

integrated into 

curriculum 

Integrated into 

curriculum 

When  2002 2020 2007 2015 2020 2020 2014 annually since 

2014; bi-

annually 2010 - 

2014 

Annually every 

fall since 2014 

Source https://www.rp

.edu.sg/learnin

g-and-teaching 

Radberg et al., 

2020 

Moore, Van 

Wynsberghe, 

and Holden 

2007 

Berglund and 

Bernhard 2015 

https://ww

w.mdpi.co

m/2071-

1050/12/10

/4063 

https://business.dcu.i

e/hack4change/ 

Baillie et al. 

2014; 

University of 

Western 

Australia, 

2014 

Hussman et al., 

2010 

http://cbi-

course.com/ 

 

https://fusionpo

int.eu/events-

fusion/cbi-

gala-2020/  

Skills / 
Curriculum 

PBL was 

adopted to 

help students 

construct an 

extensive and 

flexible 

knowledge 

base; develop 

effective 

problem-

solving skills; 

cultivate self-

directed, and 

lifelong 

learning skills; 

as well as 

become 

effective 

collaborators, 

in keeping 

with the 

(1) Disciplinary 

knowledge and 

reasoning; (2) 

Personal and 

professional skills 

and attributes; (3) 

Interpersonal skills: 

teamwork and 

communication; 

and (4) Conceiving, 

designing, 

implementing and 

operating systems 

in the enterprise, 

societal and 

environmental 

context. 

Infuse 

sustainability in 

all decisions; 

Promote and 

practice 

collaboration 

and 

transdisciplinari

ty; Focus on 

personal and 

social 

sustainability 

Allowing 

students to 

develop both 

hard and soft 

skills has been 

demonstrated 

important to 

facilitate 

effective learning 

Participants 

generated 

sustainable 

business 

ideas aimed 

to resolve 

local, 

national, 

and global 

problems. 

Creation of social 

entreprises. Teams 

will develop viable 

social enterprise 

ideas based on the 

themes above, and 

pitch their concepts 

to judges at the end 

of the week. 

The course 

aims to 

develop a 

large number 

of learning 

outcomes 

including 

communicatio

n, 

enquiry & 

literacy, 

teamwork & 

project 

management, 

cultural and 

gender 

diversity, 

critical 

thinking 

related to 

environmental

The competition 

is based on an 

overall 

assessment of the 

effectiveness of 

project 

presentation, to 

what extent is 

the project likely 

to have a 

positive 

environmental or 

energy impact, to 

what extent is 

the project 

technically 

applicable and 

likely to be 

realized, and to 

what extent is it 

visionary and/or 

At the end of 

the course, the 

students 

develop a 

functional 

prototype 

applying 

innovation 

methodologies 

and tools.   



demands of a 

knowledge-

based 

economy 

, legal, ethical, 

health and 

safety impacts 

of 

engineering, 

environmental

, social and 

economic 

context  

innovative. 

Degree of 
formalization 

Across 

different 

programs 

Master Part of course 

work at 

different levels 

Part of course 

work at different 

levels 

Undergradu

ate 

4-days hackathon 

open to all students 

13-weeks 

course 

duration 

Bachelors and 

Master students 

15-week 

course; MBA 

students; 4th 

year bachelor 

level engineers 

and designers 
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4. Findings 

Challenge-Based learning within HEIs 

Based on the exploration and synthesis phases of the CBL literature and interviews, we 
identified seven main characteristics of CBL: challenge; collaborative, multidisciplinary 
approach; formats; assessment; use of technology; creativity and innovation; individual 
traits. We will briefly summarise these characteristics below (see Table 2 for an overview 
of these characteristics).  
 
Table 2  Challenge-based learning 

CBL Review papers / Grey 
literature in CBL 

Empirical data 

Challenge Global themes, Real-world 
challenges Focus on real-word 
challenges (Sallagher and 
Savage 2020) 

- Focus on careful challenge 
formulation;  
- Big questions 
- Adjusting the challenge to the 
context 

Collaborative 
. 
Multidisciplin
ary approach 

Collaboration among different 
stakeholders; 
Multidisciplinarity 
 

- Importance of interdisciplinary 
thinking 
- Collaboration with external 
partners 
- Teachers to focus on skills and 
competencies development 
- Blended formats; flipped classes 
- Student placement in different 
contexts 

Formats Challenges, hackathons, 
courses  
Integration into curriculums 

- A variety of different forms when 
it comes to CBL 
- No unified frameworks 
- Mostly occur as temporary 
initiatives; not integrated 
permanently into curriculums 

Assessment  - Combination of both 
summative and formative 
assessments including 
workshop attendance and 
participation, oral 
presentations, peer 
evaluations, conference paper 
reports, exams, laboratory 
reports, open book exams, 
quizzes, and progress reports 

- Reflecting on the skills learned 
through each assignment (Minerva) 



 

Technology Use of technology to support 
interaction and engagement 
for both learners and teachers 
 

- Different levels of technology 
adoption across HEIs 
 

Creativity 
and 
Innovation 

Use of creativity and 
innovation as subject matters 
and as skills 
 

- Creativity and innovation as 
explicit skills to develop withing 
CBL 

Individual 
traits 

 - Focus on mindsets 

 

Challenge formulation 

One of the most important and distinct features of the CBL is that the exploration is 
rooted in challenges of global importance, often connected to the SDGs. A shift 
towards more conscious education for SDG is expected to address social, ecological, and 
economic aspects, locally as well as globally. The principle of “learning from global and 
being local” is considered as one of the key elements for effective service design for SDG 
achievement, as it requires learners to apply critical thinking to evaluate existing 
solutions and search for improvements in order to adjust solutions to local communities. 
No theoretical model can be just “copy-pasted”, as an understanding of local context is 
crucial for social impact to be made. “One can’t just theoretically have a model and go 
and paste it somewhere. It requires experience of living in terrain and learning from the 
past, avoiding reinventing the wheel.” (Int35). Focus on real-world challenges aims to 
bring students closer to the world, make them more proactive in thinking of the 
environment they live in.  

Problem or challenge-formulation is important when dealing with the CBL: “When 
I start teaching service design, if I say to them [learners], please design me a washing 
machine, we all have this preconceived image of a washing machine. And they will 
design a washing machine. It might be more efficient, more whatever, but it's a washing 
machine, right? But if I say to them - I want to wash clothes. I don’t know how I will get 
those clothes washed, I just want to wash my clothes. This will make them think in a 
completely different way because the output doesn't have to be a washing machine. It 
could be a washing machine, but they have to think in some other way how to get these 
clothes clean because I don’t desire a washing machine. None desires a washing machine, 
all we want is to have our clothes washed. So the way we think is completely different, 
and I think these are the tools to teach creativity, to teach innovation, to think outside the 
box.” (Int34).  
 

Collaboration among different stakeholders and multidisciplinarity  

Shifts from knowledge-based education, discipline-based education to challenge-driven 
learning call for interdisciplinary thinking. For instance, in the case of the US-based 
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school Minerva, the curriculum is focused on the big questions: “So instead of doing 
something like the French Revolution, you do something like, how do we solve climate 
change, and that becomes your context through which you learn things like data analysis 
and manipulation, looking at climate change over time throughout history to see the 
empirical evidence behind something as large as climate change…embedding those big 
questions into the curriculum. (Int5)”.  

Focusing on big questions often involves collaborating with external partners, 
bringing students to different geographical contexts following blended formats. Students 
are often guided by course themes but not embedded in the traditional academic subjects.  

Furthermore, there is a need to change the teachers’ role to incorporate the challenge-
based education, requiring them to be less discipline- and more skills-oriented; helping 
individuals to create skills that can upskill them and perhaps move from teaching to 
coaching: “And so then you start thinking about challenge-based or project-based 
learning where you simply give students a task for challenge and they go on and find the 
resources themselves to achieve that outcome. All of a sudden when you start thinking 
about an educational experience in that way, you completely reshape the role of the 
teacher and the role of the institution, and the role of industry in that. And you perhaps 
create a more collaborative holistic partnership model which is really interesting (Int1).” 
As a CEO of State of change indicated: “With flip learning, you find that teaching is 
about collaboration and mentoring and coaching and relating. We'll go away from 
focusing on cognitive learning and move to a much more relational learning and cultural 
learning and creative making and so on” (Int33). 
 

Variety of formats and integration into curriculums 

CBL oriented initiatives often take the form of a short challenge, a hackathon 
organized within a course or at the level of master or university. Only in a few cases the 
CBL was formalized at the Master levels and permanently integrated into curriculums. 
Different stakeholders raise issues of the unsustainability of the HEIs: “I think 
sustainability will be another big part. Because right now the system is not sustainable. 
And, and COVID-19 has proven that I think a lot of universities are struggling to get 
enough students, and even enough funding to run their system (Int6)”. Carefully 
rethinking curriculums to work towards more sustainable education is a priority. One of 
the students interviewed suggested that “maybe an entire semester where they act like a 
small company themselves and they take on an assignment from the industry so not from 
a professor, but really from the industry and they work on that particular thing” (Int3E). 

To be effective, CBL should be carefully integrated into curriculums and beyond: 
“Education does not only happen in school. It happens at home. It happens in the park. It 
happens in the gym. And we all have a responsibility in this element. That's the first 
thing. Innovation should be something that should be taken, you know by default doing 
benchmarks and learning from past experiences is not always proven to be successful 
because most of the people have failed in doing things previously” (Int5E).  
 

Assessment  

Assessments remain a bottleneck when it comes to measuring learning for each 
individual: “How do you effectively learn and again, it's a global problem around how 
can you how do you do assess in a safe, effective, reliable, fair way so there's big issues 



 

we're seeing in that and then the other side that we're expecting to come in the next few 
years. In a much more impactful way, is mixed reality (Int6)”.  

As Gallagher and Savage (2020)  indicate CBL is based on a combination of both 
summative and formative assessments including workshop attendance and participation, 
oral presentations, peer evaluations, conference paper reports, exams, laboratory reports, 
open-book exams, quizzes, and progress reports.  
 

Use of technology to support interaction 
Technology supports different parts of the CBL initiatives. It supports students in 
enabling interactions, evaluations, spaces to work online. For educators, it allows to track 
performance, enable blended or online formats of learning and engagement.  
 
Use of creativity and innovation  

“Innovation and creativity are about learning a new practice or craft and a lot of it has to 
happen and has to be tried out in a real-world setting on your or in your kind of everyday 
role or what job or the function you perform on an everyday business (Int33). Many of 
the future workers will be job creators and the education system needs to reflect that: 
“Another thing that also needs to be taken into consideration is that the educational 
system itself needs to be investing in generations, not of job seekers only, but also job 
creators. And as such, there's a very important need for cultivating a culture of 
entrepreneurship among younger people, because entrepreneurs will not just start a 
business or a project. They will also employ people and they will create jobs. And 
hopefully, as they move up the learning curve and through entrepreneurial resilience, that 
model will be sustainable. So this is one thing that we foresee as a great opportunity for 
the generations.” (Int8) 
 
Focus on mindsets 

There is a general shift towards more personalized, customized learning that places 
students at the center and helps them develop hard, soft skills and beyond: “I think a lot 
of the innovation methods and tools are different ways of helping you reframe the issue 
and see new opportunities and take you on a journey of doing something about it 
differently. For me, a lot of our work lately has been focussing on mindsets rather than 
methods. I think more than anything that's where creativity comes from - different ways 
of viewing the world and different ways of taking yourself into it both emotionally as 
well as a sort of cognitive approach and being open to explore what might seem obvious 
or might seem impossible in this very moment, but leaning into that explorative process.” 
(Int33) 
 

Conceptual framework: Experiential learning and SDGs.  
ELT is based on three pillars: learning style, learning spaces, and learning cycles. 

Below we position different CBL features based on the ELT pillars (see Figure 2). Most 
of the CBL features capture learning styles. Learning spaces and learning cycles are not 
explicitly addressed and in some CBL related initiatives they are not discussed. CBL can 
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benefit from a more explicit learning cycle definition based on the ELT. This will also 
help to capitalize on the knowledge developed during the challenge-based work. One of 
the challenges of the CLT in practice is to go beyond the individual experience and also 
see how the results can be used in a broader context to contribute to the challenges. 
Experiential learning cycles can help thinking of CLT as a learning journey.  

On the other hand, ELT does not discuss context specifically. Combining it with CBL 
can help to between position learning within the context of specific challenges to be 
addressed.  
 

 
Figure 2. Conceptual framework 

5. Contribution and discussion 
Our findings indicate that HEIs mainly implemented SDGs through challenge-based 

learning programs, project-based education. Yet, the level of adoption and understanding 
varies significantly across institutions with 1) relatively low impact – course or 
department level impact i.e., assignments that focus on grand challenges are included 
within different courses; 2) medium impact – across-department and university level i.e., 
capstone projects, competitions are organised by universities to promote interdisciplinary 
collaboration between students, faculty and external participants and 3) high impact – 
university-wide and ecosystem: disciplines are getting replaced by challenges where 
students learn by working on different projects (i.e. Minerva). These levels of adoption 
vary in their impact to the Learning and Teaching requiring HEIs globally “to think more 
holistically about the delivery of the value that it (university) provides over knowledge 
and the qualification (I1).”  

In our study we reviewed the academic and grey literature on challenge-based 
learning modules and developed a model to guide HEI in incorporating challenge-
based learning based on ELT. Our analysis points to the importance of more active, co-
creation practices that put students and the centre and focus on solving challenges. 
Furthermore, the CBL practices should better embed the notion of a learning cycle.   



 

Our research discusses implications for different stakeholders when incorporating 
challenge- or problem-driven education: in particular, teachers; students and learning 
designers. For example; we see more and more that students are playing a more active 
role in the education: “what we've actually conditioned students as today's recipients our 
receivers of information rather than contributors to information and so we're trying to 
kind of break away from that idea of didactic learning and thinking more about how we 
learn through experience and so (I24) ». With the highest level of adoption of challenge-
driven education, we observe shifts in acknowledging that it is more important to give 
learners skills to educate themselves than to feed them with the information. Students 
themselves recognize these shifts and the importance of dealing with the big questions. 
We provide recommendations on how challenge-based learning programs should be 
considered. This research makes a valuable contribution to building the agile and 
anticipatory HEIs to address 21st century grand challenges. 

References and Notes 
Bayley, J.E., Phipps, D., 2019. Building the concept of research impact literacy. Evidence 

& Policy: A Journal of Research, Debate and Practice 15, 597–606. 
Bergsteiner, H., Avery, G. C., & Neumann, R. (2010). Kolb's experiential learning 

model: critique from a modelling perspective. Studies in Continuing Education, 
32(1), 29-46. 

Blackmore, P., Kandiko, C.B., 2011. Interdisciplinarity within an academic career. 
Research in Post‐Compulsory Education 16, 123–134. 

Blair, D. J. (2016). Experiential learning for teacher professional development at historic 
sites. Journal of Experiential Education, 39, 130–144. 
doi:10.1177/1053825916629164 Blenkinsop, S., Nolan, C., Hunt, J., 
Stonehouse, P., & Telford, J. 

Bridle, H., Vrieling, A., Cardillo, M., Araya, Y., Hinojosa, L., 2013. Preparing for an 
interdisciplinary future: A perspective from early-career researchers. Futures 53, 
22–32. 

Brown, R., Werbeloff, L., Raven, R., 2019. Interdisciplinary research and impact. Global 
Challenges 3. 

Dewey, John ( 1938, 1963). Experience and Education. New York: Macmillan 
Dobber, M., Zwart, R., Tanis, M., & van Oers, B. (2017). Literature review: The role of 

the teacher in inquiry-based education. Educational Research Review, 22, 194-
214. 

Eisenhardt, K.M., Graebner, M.E., Sonenshein, S., 2016. Grand challenges and inductive 
methods: Rigor without rigor mortis. Academy of Management Briarcliff 
Manor, NY. 

Garay-Rondero, C. L., Calvo, E. Z. R., & Salinas-Navarro, D. E. (2019). Experiential 
learning at lean-thinking-learning space. International Journal on Interactive 
Design and Manufacturing (IJIDeM), 13(3), 1129-1144. 

Godemann, J., 2008. Knowledge integration: A key challenge for transdisciplinary 
cooperation. Environmental Education Research 14, 625–641. 

Fadeeva, Z., Mochizuki, Y., 2010. Higher education for today and tomorrow: university 
appraisal for diversity, innovation and change towards sustainable development. 
Sustainability Science 5, 249–256. 

Gallagher, S. E., & Savage, T. (2020). Challenge-based learning in higher education: an 
exploratory literature review. Teaching in Higher Education, 1-23. 



 
This paper was presented at The ISPIM Innovation Conference – Innovating Our Common Future, 

Berlin, Germany on 20-23 June 2021.  
Event Proceedings: LUT Scientific and Expertise Publications: ISBN 978-952-335-467-8 

10 
 
 

Johnson, Laurence F, Rachel S Smith, J. Troy Smythe, and Rachel K. Varon. 2009. 
Challenge-Based Learning: An Approach for Our Time. Austin, TX: The New 
Media Consortium. 

Kläy, A., Zimmermann, A.B., Schneider, F., 2015. Rethinking science for sustainable 
development: Reflexive interaction for a paradigm transformation. Futures 65, 
72–85. 

Kolb, D. (1984). Experiential learning as the science of learning and development. 
Englewood Cliffs, NJ: Prentice Hall. 

Kolb, A. Y., & Kolb, D. A. (2005). Learning styles and learning spaces: Enhancing 
experiential learning in higher education. Academy of management learning & 
education, 4(2), 193-212. 

Kolb, A. Y., & Kolb, D. A. (2009). Experiential learning theory: A dynamic, holistic 
approach to management learning, education and development. The SAGE 
handbook of management learning, education and development, 42, 68. 

Kolb, A. Y., & Kolb, D. A. (2017). Experiential learning theory as a guide for 
experiential educators in higher education. Experiential Learning & Teaching in 
Higher Education, 1(1), 7-44. 

Lyall, C., Meagher, L.R., 2012. A masterclass in interdisciplinarity: Research into 
practice in training the next generation of interdisciplinary researchers. Futures 
44, 608–617. 

Malmqvist, J., Rådberg, K. K., & Lundqvist, U. (2015, June). Comparative analysis of 
challenge-based learning experiences. In Proceedings of the 11th International 
CDIO Conference, Chengdu University of Information Technology, Chengdu, 
Sichuan, PR China (pp. 87-94). 

Morris, T. H. (2019). Adaptivity through self-directed learning to meet the challenges of 
our ever-changing world. Adult Learning, 30(2), 56-66. 

Morris, T. H. (2020). Experiential learning–a systematic review and revision of Kolb’s 
model. Interactive Learning Environments, 28(8), 1064-1077. 

Munge, B., Thomas, G., & Heck, D. (2018). Outdoor fieldwork in higher education: 
Learning from multidisciplinary experience. Journal of Experiential Education, 
41(1), 39-53. 

Pipitone, J. M. (2018). Place as pedagogy: Toward study abroad for social change. 
Journal of Experiential Education, 41(1), 54-74. 

Rådberg, K., Lundqvist, U., Malmqvist, J. and Hagvall Svensson, O., 2020. From CDIO 
to challenge-based learning experiences–expanding student learning as well as 
societal impact?. European Journal of Engineering Education, 45(1), pp.22-37. 

Savery, J. R. (2015). Overview of problem-based learning: Definitions and 
distinctions. Essential readings in problem-based learning: Exploring and 
extending the legacy of Howard S. Barrows, 9, 5-15. 

Seaman, J., Brown, M., & Quay, J. (2017). The evolution of experiential learning theory: 
Tracing lines of research in the JEE. Journal of Experiential Education, 40, 
NP1–NP21. doi:10.1177/1053825916689268 

Smith, H. A., & Segbers, T. (2018). The impact of transculturality on student experience 
of higher education. Journal of Experiential Education, 41(1), 75-89. 

Sternad, D. 2015. “A Challenge-Feedback Learning Approach to Teaching International 
Business.” Journal of Teaching in International Business 26 (4): 241–257. doi: 
10.1080/08975930.2015. 1124355 

Ungaretti, T., Thompson, K. R., Miller, A., & Peterson, T. O. (2015). Problem-based 
learning: Lessons from medical education and challenges for management 
education. Academy of Management Learning & Education, 14(2), 173-186. 



 

Weißhuhn, P., Helming, K., Ferretti, J., 2018. Research impact assessment in 
agriculture—A review of approaches and impact areas. Research Evaluation 27, 
36–42. 

 

 


