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What is CBL?
This guide provides an overview of Challenge Based Learning (CBL) and how it can be
incorporated into your course design to enhance the student learning experience. While CBL
has become an increasingly popular idea in higher education, there remains a lack of
consensus on what it actually involves. Hence this guide seeks to provide a broad
explanation of CBL, outline its underlying principles, and provide practical guidance that may
be of value to those who are new to implementing this approach in their teaching.

CBL is a pedagogical approach that is increasingly being used in higher education to foster
transversal skills, increase knowledge of socio technical problems, and enhance
collaboration with industry and community stakeholders (Gallagher & Savage, 2020).
Challenge Based Learning provides an efficient and effective framework for learning while
solving real-world Challenges. The framework is collaborative and hands-on, asking all
participants (students, teachers, families, and community members) to identify big ideas, ask
good questions, discover and solve Challenges, gain in-depth subject area knowledge,
develop 21st-century skills, and share their thoughts with the world’ (Nichols, 2016, p.6). It is
defined by the European Consortium of Innovative Universities (ECIU) project as ‘a
pedagogical approach that actively engages learners in a situation that is real, relevant and
related to their environment’ (Tecnologico de Monterrey, 2017). It takes place through
identification, analysis, and design of a solution to a socio technical problem. The learning
experience is typically multidisciplinary, involves different stakeholder perspectives, and aims
to find a collaboratively developed solution, which is environmentally, socially and
economically sustainable (Khon Rådberg et al, 2020, as presented at ECIU Online event on
challenges and microcredentials on 28/4/21).

The focus of CBL is on investigating real-life problems related to pressing societal issues.
Clearly the concept of a Challenge is consistently at the heart of the approach but there are
many forms of challenge that may potentially be undertaken. Whether they involve
hackathons, competitions, or design projects, Challenges are activities that require students
of all levels to solve difficult problems. They can therefore serve as a powerful vehicle for
authentic pedagogies that reflect the skills and competencies learners are likely to need in
their future careers. The potential of CBL to achieve learning transfer (which Perkins and
Saloman, 1992 describe as the application of learning to another context) is one of the most
important justifications for its use and will be discussed further in the following section of this
document.

CBL draws on experiential learning and shares some characteristics with both project and
problem-based learning (PBL). The differences lie in the authentic nature of Challenges
which are always based on real-world issues as opposed to problems or projects which
simulate or reflect real life, but are fictional. Challenges are also broad and open allowing
students to identify the specific aspect of the Challenge to be tackled in their project. Another
key difference is the shared nature of CBL in that students, researchers, academics,
communities, society and industry are key stakeholders in the Challenge, and it is explored
and solved in a multi-disciplinary and multinational manner. Similarities rest in the manner in
which all are collaborative, team-based approaches with a reliance on student autonomy,
agency and regulation.
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The short CBL explained video (Challengebasedlearning.org, 2013) provides a practical
example of CBL in action and is highly recommended viewing to get a sense of how CBL
can potentially work. Furthermore, the following graphic drawn from the recent CBL
exploratory literature review by Gallagher & Savage (2020, p.15) provides a useful overview
of CBL characteristics identified in their thematic analysis of the literature (Figure 1).

Figure 1: Characteristics of CBL

Source: Visual Extracted from Gallagher and Savage (2020, p.15)

Why adopt CBL?
Why might educators consider adopting this approach? The following list summarises some
common reasons:

● CBL’s potential in enabling increased learning transfer: Psychologist and
educationalist Howard Gardner (1999) wrote that learning is achieved when ‘An
individual understands a concept, skill, theory, or domain of knowledge to the extent
that he or she can apply it appropriately in a new situation.’ This ability to apply
learning could be seen as central to the definition of learning itself - if a learner is not
able to transfer their new-found knowledge to a different (non-academic) context, can
it be truly said that learning has occurred? The educational research literature has
shown us that learning transfer can be enabled through the use of authentic, real
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world contexts. For example, numerous authors highlight the value that learners gain
by immersing themselves in the types of activities they will be expected to perform in
the workplace (Pitchford et al, 2021). This critical principle of learning transfer has
previously been explored in Perkins and Salomon (1992) who describe how
‘conventional educational practices’ frequently fail to establish the conditions required
for effective transfer (p. 2). They write that transfer seems to occur best under
conditions where learners are given opportunities to: carry out extensive practice in a
variety of contexts; develop explicit abstractions of underpinning principles; engage in
activities to encourage active self-monitoring; develop mindfulness; and leverage
metaphor or analogy.

CBL can play a valuable role in fostering such conditions. To explain this further, it
may be useful to consider concepts of ‘near’ and ‘far’ transfer. Near transfer relates
to transfer that takes place between similar (but not identical) contexts. Far transfer
relates to transfer between very dissimilar contexts. Closely connected with these
ideas are distinctions between ‘High Road’ and ‘Low Road’ transfer, as described in
more depth in Perkins and Salomon (1992) and Higher Education 4.0: Certifying Your
Future, a recent DCU FutureLearn MOOC (2021). The potential impact of CBL in
promoting the highly-coveted ‘High Road Transfer’ - that is, the mindful abstraction
and application of new learning to new and very different contexts - could be
significant.

● As an emerging pedagogy, CBL adopts many of the central principles of active
learning which is described as learning that engages students in the process of
learning through activities and/or discussion, as opposed to passively listening to an
expert (Freeman et al, 2014). CBL pedagogy, which will be discussed in more depth
later, also draws on Dewey’s (1902) thinking on experiential learning and innovative
ideas from industries such as technology, entertainment, media, and education. It is
intended to be flexible in its use and application, allowing for multiple points of entry
(https://www.challengebasedlearning.org).

● CBL is designed to be collaborative, multidisciplinary and applied. It seeks to solve
real societal and economic problems, using real world technology and resources.
CBL takes problems that are realistic, open-ended, and complex in nature, as
Challenges. It requires students and educators to take the teaching and learning
outside of the confines of the traditional lecture hall into the real world (Cruger, 2018).

● Some high-profile companies, including Apple Inc, describe a disconnect between
traditional methods of teaching, and the type of innovative graduate that they want to
hire. ‘Students today have instant access to information through technology and the
web, manage their own acquisition of knowledge through informal learning, and have
progressed beyond consumers of content to become producers and publishers. As a
result, traditional teaching and learning methods are becoming less effective at
engaging students and motivating them to achieve’ (Apple, Inc., 2012, p.3).

● Research indicates that well-designed CBL experiences have the potential to
broaden and deepen students’ learning experiences while fostering increased
creativity and higher-order thinking (Ngiamsunthorn, 2020). CBL also has the
potential to foster deeper disciplinary and transversal competencies (Félix-Herrán,
Rendon-Nava, AE, & Jalil, 2019). However, the benefits of CBL are highly dependent
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on how it is implemented by educators, which is why the next section turns attention
to supporting frameworks.

How do you design for CBL?
CBL has a distinct framework that outlines the core phases of a CBL cycle. The framework
provides a set of three interconnected phases that support teams making their way through
the lifecycle of a challenge in a logical and structured way (Figure 2). The length of time
teams spend in each phase is not prescribed, although it is influenced by the challenge
format or size and the accredited or notional ECTS credits. The following sections explain
what is involved in each phase.

Figure 2: CBL Framework

Source: https://eciu.tuhh.de/595/ from ECIU Workshop hosted by DCU (January 2021)

Engage Phase
The Engage phase is almost like the team inducting themselves into the big idea, identifying
with it and defining where they would like to focus attention. It is, as it sounds, a time for
everyone to connect and engage with the Challenge. It begins with a big idea, which is then
explored and interrogated to facilitate design of essential questions that resonate with the
team, and motivate them by way of a call to action in the form of a Challenge statement.

Each phase, including the Engage phase, ends with a reporting piece. This can be in the
form of a presentation, recorded video, or written report. This piece of work will draw on
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individual and team reflections on the process of exploring and agreeing the challenge
statement. It might be helpful to explore the following example of CBL reflection activity.
Stakeholders provide feedback to help advance and direct the project. Throughout this
phase, stakeholders can include the academic (i.e. discipline expert) leading the course or
module, other class teams, discipline experts, researchers, members from society and/or
industry.

Ask Yourself: What are the kind of questions the team would like to
explore to help solve the challenge? Are these questions specific
enough, and realistic in the time allocated?

Investigate Phase
During this phase the team explores guiding questions that they need to answer in order to
solve the challenge. In doing this they will identify the guiding activities required to answer
questions. Some of these activities may require teams seeking master classes and further
learning resources or objects. At this time, learners will liaise with the academic or tutor
leading the challenge, and other stakeholders that can help direct them to finding information
to help investigate their guiding questions. Once they have used the relevant activities and
resources for investigation, the team will synthesise and analyse the data and information.

The concluding piece of this phase requires the team to share their work to date by way of
report, presentation or any other appropriate medium. In sharing their work with stakeholders
they will show how they went about finding and analysing the information in a way that helps
them come up with conclusions, leading to recommendations and/or solution formulation. It
is important that the challenge owner offers specific guidance and direction at this point.

Ask Yourself: What does the team need to know? How will they find this
information? What does analysis of information tell the team?

Act Phase
This final phase is where the solutions and recommendations are developed with input from
the Challenge provider and other relevant stakeholders. Students will demonstrate multi-
disciplinary and competence mastery in the solutions they are proposing. Analysis and
synthesis during the Investigation phase will provide a strong basis for the first step in this
phase, solution concepts. Following this step is solution implementation which includes plans
to roll out the recommendations and/or implement the solution(s). In developing the
solutions, prototypes and recommendations, students may be forced back to the
Investigation phase to re-explore the data. Finally, in the implementation and evaluation step
students may implement the recommendations and/or solution, or recommend

8

http://dcuh5p.com/cbl-reflective-activity/


implementation to the challenge owner. Evaluation may take the form of inviting feedback
from stakeholders, or preferably evaluating the actual implementation in an authentic
environment. This evaluation, and team reflections, will form part of the final presentation
and report.

Ask Yourself: What are the solutions and/or recommendations? How
can they be implemented? How will the solutions/recommendations be
evaluated?

What does CBL look like within a course?

CBL is intended to challenge and engage learners in an authentic and collaborative learning
experience that supports them in developing multidisciplinary expertise and transversal skills
that will stand to them beyond their university experience. It offers a facility to motivate
learners to engage in disciplinary areas that may not ordinarily engage them, by appealing to
their empathetic nature and need for social justice. Challenges can take many formats and
approaches so there is a wide range of flexibility in designing a course that includes CBL.

CBL experiences can be:
● part of an accredited programme
● an accredited micro-credential that forms part of a flexible learning pathway
● an unaccredited extracurricular course

Within an accredited programme the Challenge can be a module assessment used to drive
learning; a shared assessment challenge between modules; or a capstone assessment
challenge module at the end of a learning stage.

Other models include running the challenge alongside the entire stage with blocks of
immersive time carved out of the timetable to work on the challenge. Regular modules can
inform the Challenge in a more traditional way using challenge/problem/enquiry/project
based learning, or by way of micro-credentials allowing students flexibility in their learning
pathway towards solving the challenge. Three visual examples are outlined along with a brief
description to help you unpack the diagram. Remember, these are examples and need to be
interpreted and evolve to suit the specifics of each different situation and requirement.
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Examples of Different Models and Structure

Figure 3 is a visual representation of what Year One of a CBL programme might look like. It
begins with a block of learning which includes a non-accredited induction piece (1 - 2 days),
followed by a suite of introductory disciplinary modules that could be integrated perhaps
through sharing an assessment challenge, or co-teaching. The focus will be on engaging
with the discipline knowledge and the CBL framework (through module pedagogy). The
second block of learning may include modules that offer greater discipline depth and
specificity and use more investigative or inquiry-based learning approaches, again using
challenges as assessment, and where possible sharing challenges and teaching across
modules. Finally the year might end with a challenge that can be solved through application
of learning and development from the first two blocks. Year two will be a natural progression
of this approach, although nuanced differently to reflect the students’ development both in
disciplinary knowledge and transversal skill competency. Thus, perhaps less time will be
required in block one and more time in block three.

Figure 3: CBL Framework with Capstone Module in Academic Year

Figure 4 offers a different insight and illustration. In this example the CBL framework is
embedded throughout the year with scheduled weekly hours working on the Challenge. The
immersion weeks are full 40 hour weeks where students work on the challenge. In this case,
student teams are assigned a mentor whom they meet with fortnightly. The coloured
segments represent modules that feed into the challenge, different colours indicating
different disciplines or streams. Some blocks are not yet defined and are left to meet the
specific needs of the students as they complete the challenge. Each module contributes to
the challenge, driven by both the learning outcomes and assessment.
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As students progress through their programme, each year can have greater emphasis and
deeper engagement with a challenge, and more specifically the challenge provider and wider
stakeholders who can inform development of realistic and creative solutions that enhance
society and the economy.

Figure 4: CBL Framework Embedded in an Academic Year

It is essential that each stage/year of the programme scaffolds the learners’ journey. For
example, in Figure 5, you can see that Year One is about supporting students to develop the
core skills required to enhance their CBL learning experience in subsequent years, ultimately
building up to a major industry or society challenge in Year Four. What is important to
remember, is that students need to be inducted and socialised into this new way of learning,
both horizontally and vertically, throughout the whole programme. It is the responsibility of
the collective academic team to ensure this scaffolded journey is facilitated and underpinned
with appropriate and evidence-based assessment design.
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Figure 5: CBL throughout the Learning Journey

Source: ‘Preparing our graduates for a rapidly evolving and unpredictable future’ presentation by Dr.
Blánaid White, May 2021.

The final example (Figure 6) shows how a module might incorporate the CBL framework.
This example is taken directly from a challenge run by Professor Deiric O Broin in DCU as
part of the ECIU project (You can read more about this in the case studies/scenarios section
near the end of this document). The structure for this Challenge is one month for each of the
Engage, Investigate and Act phases. Each phase begins with a workshop/meeting and ends
with a reporting piece. For the first phase, Engage, the team reports by way of presentation.
For the second phase, Investigate, the team provides an interim report and presentation;
and for the last phase, Act, they provide a final report, including in the appendix an
infographic and elevator pitch recorded video, both summarising the main points in the
report.

Figure 6: CBL Framework in a VLE Module

Source: ECIU DCU Challenge - Carbon Intensive Regions in Transition

Challenge Formats
There are different formats/ways to incorporate and run a Challenge. As outlined above,
some use a challenge to guide a module, or share a challenge between modules. In other
cases the challenge can be a type of capstone project at the end of a period of learning.
Challenges can be hackathons, competitions, design projects or an innovation-type week or
course, sometimes referred to as iWeek or iLab. To give some idea of the size and work

12



involved in different challenges, ECIU uses three formats - nano, mini and standard (Figure
7).

Figure 7: Different Challenge Formats & Timeframes

Source: https://eciu.tuhh.de/cbl-in-more-detail/

The extent of time and engagement with the challenge can be equated notionally to
European Credit Transfer System (ECTS) credits. As you can see a nano challenge runs for
a number of days, thus influencing the level of engagement and investigation that can
realistically occur. The nano challenge equates notionally to 1 ECTS credit. The DCUBS
Hack4Change hackathon is a good example of a nano challenge. In a nano situation
students work on a ready created challenge.

A mini challenge runs over a number of weeks and as such facilitates more time to engage
with the challenge, to investigate potential solutions, and make some early or preliminary
recommendations. Case studies one and two (see case studies section) are examples of
mini challenges.

Finally, a standard format challenge typically runs over a few months and notionally equates
to 6 ECTS credits. In this manner, a standard challenge can be a module within a
programme (or stand alone as a micro credential) that uses a challenge to drive the teaching
and learning experience. Examples of standard challenges can be found in case studies
three and four. Further details on the key aspects that need to be considered when
implementing CBL are discussed in the ‘Where can I access support for implementing CBL?’
section later in this document.
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Learning Outcomes
Like every other kind of learning and assessment activity in higher education, CBL needs to
be constructively aligned. This means that we should start with the outcomes we intend
students to learn and align teaching and assessment activities to those outcomes. ‘Learning
outcomes primarily focus on what students should be able to do with their learning. Their
main value lies in the fact that they offer a destination and explicit goals for the learning
process’ (Gormley, 2018, p.3). You might find it helpful to review this introductory Guide to
Writing Learning Outcomes, or you can engage with an interactive Learning Outcomes
Activity, to help you think through and capture potential learning outcomes.

Anything and everything that you would like to see in your ‘transformed’ graduate should be
explicitly stated in programme, and module learning outcomes. This relates to achievement
of both discipline knowledge and transversal skills. Additionally, learning outcomes stating
what success looks like in a Challenge based environment should be explicitly called out.
Module learning outcomes should be clearly aligned with the programme learning outcomes,
and related to or integrated with other module learning outcomes. It is the sum of the
collective module learning outcomes that support achievement of the programme learning
outcomes.
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How do you assess CBL experiences?
As you are aware, all programme, and module learning outcomes must be assessed. Within
a CBL framework all teaching, learning and assessment strategies are driven through
engaging with authentic problems or challenges and seeking to solve them by providing
considered and informed recommendations. There are various ways of achieving this as we
shall now explore.

Assessment will drive the teaching and learning and so should be addressed first. When
there is a distinct Challenge module, the thinking is that other modules will serve to prepare
students for the ultimate Challenge. At the early stage of a programme, many of the modules
will be introductory and could be related to the Engage phase of the CBL framework.
Assessment strategies for these modules will include methods that facilitate students to see
the relevance of the theory and conceptual frameworks to real life, and across different
contexts. Discussions with DCU faculty have highlighted the need for a bank of
technology-supported assessment exemplars across a range of disciplines. The resultant
bank of assessment exemplars and case studies offers examples of a rich range of
assessments including ePortfolios, vlogging, and infographic creation. The screenshot below
also outlines a range of possibilities to consider as part of your assessment strategy:

Figure 8: Potential Assessment Types

Just as important as the specific assessment type though, is the knowledge and judgement
of when it is appropriate to use it. As always, this should be informed by careful
consideration of the intended learning outcomes and what would show evidence of
achievement appropriate to different professional contexts.
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Also important at this early stage are assessment methods that include opportunities to
develop transversal skills, particularly ways of working (e.g communication, teamwork), and
tools for working (e.g. data and language literacy). Once the modules move into a more
specialised disciplinary space, assessment methods that promote investigation, research,
inquiry are called for (i.e. phase two of the CBL framework). This will require students to
develop their transversal skills, in particular ways of thinking (e.g. critical thinking and
problem solving). As students become more experienced learners they will be motivated and
engaged with larger, more complex assessment approaches that are still authentic and
collaborative, requiring them to develop tools for thriving (e.g. emotional intelligence,
intercultural awareness and agility).

Finally, it is timely to mention that a recent JISC report (2020) on the future of assessment
highlights five core principles for the digital world of assessment. These are that
assessments should be: Authentic, Accessible, Appropriately automated, Continuous and
Secure. Looking at Authenticity in particular, the opportunities for CBL assessment are
evident: ‘In a move away from the traditional essay or exam, assessments are building in
authenticity by asking students to develop websites, set up online profiles, shoot and edit
videos, and use social media. Crucially, assessment design encompasses the process as
well as the end-product, giving students experience of working in teams and in ways they
are likely to meet in industry’ - (Jisc, 2020, p. 9).

Reporting and Evaluating
A key element of CBL assessment is the reporting, dissemination and evaluating
component. The CBL framework calls for multiple reporting and dissemination points across
various modes (e.g. presentations, reports, video recordings, conference presentations etc.).
The idea is that students are afforded many opportunities to share their work with a wide
group of stakeholders (peers, academics, researchers, industry partners) that can inform
and help them provide innovative and leading-edge solutions. These reporting or
dissemination pieces will require students to reflect and act on the feedback or input they
receive. Students learning as part of their reflection is key to successful CBL. Simple
reflection tools can include use of Gibb’s (1988) reflective cycle or Rolfe et al.’s (2010) model
of reflective practice as described in the example of reflection activity using Rolfe’s model.

An important aspect of student development (such as personal agility) will be in their ability
to interpret many types of feedback, and not exclusively the traditional feedback that comes
by way of a tutor or peer using pre-agreed or designed marking criteria. What might be
helpful for providing formative feedback is a single point rubric (see example in appendix), or
a more detailed CBL rubric (also in the appendix). It is important to be aware, however, that
busy industry or governmental bodies may not engage in this type of feedback. Their
feedback could be by way of Q&A at the end of a presentation, or questions as a result of
reading the report or seeing a video presentation. Check out the following example of a
report template used as part of the DCU ECIU challenge. Another support resource is Prof.
Deiric O Broin in conversation in a 15 min podcast, sharing tips and ideas to help develop
and manage industry relationships.

16

https://repository.jisc.ac.uk/7733/1/the-future-of-assessment-report.pdf
http://dcuh5p.com/cbl-reflective-activity/
https://docs.google.com/document/d/1ogfuHTXVDq8HgjhQZILku5Bd_kTzZt2wCHRNqOrfL9M/edit
https://www.dcu.ie/teu/building-and-sustaining-relationships-external-partners


On this important point of feedback, students will have to be discerning enough to appreciate
and accept feedback in many different ways. This means that, with the support of staff,
students will need to develop their ‘feedback literacy’ which can be defined as the
understandings, capacities and dispositions needed to make sense of information and use it
to enhance work or learning strategies. ‘Students with well-developed feedback literacy
appreciate their own active role in feedback processes; are continuously developing
capacities in making sound judgements about academic work; and manage affect in positive
ways.’ (Carless & Boud, 2018, p. 4). Feedback literate students will recognise the feedback
comes in many forms and potentially from many people. Therefore the use of targeted
activities to develop student feedback literacy becomes critical. Two particular
developmental approaches are recommended: 1. Activities where students are asked to
compose and receive peer feedback and 2. Activities that provide opportunities to analyse
exemplars of varying levels of quality. When employing peer feedback in particular, students
should be coached in ways of composing specific and relevant feedback and then provided
with ‘feedback on their feedback’ to help them learn how their commentaries might be
improved. (Carless and Boud, 2018). It is also important to highlight that teaching staff need
to communicate the rationale for these types of activities, highlighting potential benefits and
flagging potential obstacles that might arise. The need to dedicate time for this purpose
should not be underestimated.

Co-Assessment
Co-assessments where the assessment (brief, challenge, problem) is shared across
modules is a very good example of an approach that promotes interdisciplinary and skill
development. Disciplinary competence can be enhanced when combined with an
assessment that expects students to demonstrate transversal skills that might be developed
in another module e.g. data or language literacy type modules. Equally discipline modules
can complement each other and this is best demonstrated to the learner by shared
assessment. These shared assessments can be weighted to suit the requirements of each
module. For example, 30% of a module assessment could be assigned to a shared
challenge, thus leaving 70% for discipline or module specific assessment. This can reduce
the risk of losing the opportunity to drive discipline-specific learning through assessment.

Synoptic Assessment
One potential form of co-assessment is called Synoptic Assessment. A Synoptic
Assessment combines two or more modules of study into one assessment (Leeds Beckett
University, 2020). It refers to the evaluation of students’ ability to link different areas of the
syllabus and understand a subject in a holistic manner (Constantinou, 2020). The UK QAA
Code of Practice specifically defines it as: ‘Assessment through a task that requires students
to draw on different elements of their learning and show their accumulated knowledge and
breadth and depth of understanding, as well as the ability to integrate and apply their
learning’ (QAA, 2016)
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Use of this approach can help to reduce the module ‘silo’ effect and allows students to make
stronger connections between what is learned between modules, leading to deeper learning.
It can be used to assess two (or more) modules at one level (either across one or two
semesters). This approach focuses more on the process of learning, rather than the
outcome, and requires careful planning, communication, and co-ordination across teams
right from the outset of the design phase. ‘Combining assessments across modules requires
staff and students to adopt a ‘big picture’ approach where the emphasis moves from the
reproduction of content to the evidencing of graduate attributes. This in turn shifts the
students’ thinking from subject-centredness to problem-centredness, thereby supporting
knowledge transfer’ (National Forum Programme Assessment Resource, 2019, p. 73).

Students as Partners in Assessment
Any assessment method that has students as partners has the potential to develop many of
the DCU required transversal skills, especially ways of thinking and tools for thriving. This is
because students are invested, and have a sense of agency in the assessment from the
beginning (Ní Bheoláin et al, 2020). When students are partners in assessment they are
thinking critically about the best way to negotiate or co-design an assignment or rubric with
their lecturer/fellow students or external stakeholder. This involves a certain degree of
emotional intelligence and personal agility, depending on the level of partnership. In
particular, assessment opportunities that require students to self- or peer-assess are very
valuable. In CBL self and peer assessment can be embedded in both formative and
summative assessment, by using learning contracts where students can, perhaps with a
mentor, define their own learning goals.

Figure 8 offers examples of partnership opportunities that you might consider using. The X
axis helps to show partnership examples moving from low level to high level. The level
relates to the experience of students i.e. whether they are first year undergraduate vs final
year or postgraduate students. The Y axis helps you position, or guide you to using the
examples in relation to summative or formative assessment.
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Figure 9: Students as Partners in Assessment (SaPiA)

Source: https://bit.ly/sapia

Eportfolio
Eportfolios are designed to make learning visible through the creation of a personalised and
reflective living showcase of academic, professional, and personal achievements, thus they
provide an effective and efficient way to support CBL assessment. Through their use of
many media including text, images, video and more, they are seen as a dynamic online
medium for recording and showcasing learning as well as a powerful tool for reflection.

Eportfolio provides the opportunity to creatively engage with long term learning activities,
assess learning, and make connections across course concepts. Loop Reflect is the
eportfolio available to all DCU students and faculty. Initially launched to enable students to
capture and share graduate attributes, it is now used extensively across DCU for
assessment and co-curricular purposes. Reflect is based on the open source Mahara
platform. Further information on the Reflect eportfolio is available on the TEU website and
substantial help and practical how-to videos are available on the Help page. You may also
wish to explore an ebook featuring case studies on eportfolios in action across all disciplines.

19

https://bit.ly/sapia
https://www.dcu.ie/teu/eportfolios
https://reflect.dcu.ie/view/view.php?t=d7WY2HUn0ivfoVmjLSzG
https://read.bookcreator.com/czHiWg1mbURBt6XGEriXdgYJEr62/j09MDQqZTXGthHfmyzsU0Q


What other teaching methods support CBL?
As mentioned earlier CBL has close links with active learning approaches that seek to
engage students through activities and discussion to help develop higher-order thinking and
forge a deeper connection with the subject matter. In a large STEM-focused study, Freeman
et al (2014) found that student performance was significantly improved in courses utilizing
active learning approaches - the mean failure rate was found to be 12% less in active
learning courses than those that employed very traditional lecturing methods. In Chickering
and Gamson’s (1987) earlier paper, active learning techniques are said to be one of the
Seven Principles of Good Practice in Undergraduate Education. These authors write that
students ‘must talk about what they are learning, write about it, relate it to past experiences,
apply it to their daily lives. They must make what they learn part of themselves’ (p.4). If you
are an educator looking for ideas on how to go about it, this recommended quick guide on
Embedding Active Learning into Your Teaching Practice provides clear advice and multiple
practical examples for use within and beyond the classroom (Healey & Healey, N.D).

CBL also builds on ideas within Dewey’s experiential and inquiry-based learning (1902).
Dewey is attributed as one of the earliest proponents of inquiry learning and viewed
knowledge as hypothetical and more related to the learners’ experience and interpretation of
the knowledge combined with the learning environment presented to them. In this regard,
the learner is not wrong when they come to an incorrect conclusion; they are simply on a
discovery route to the correct conclusion. Dewey advocated a curriculum of inquiry that
combined the needs of the learner, society and content; and viewed the teacher as a
facilitator through activity and reinforcement.

However, in the interest of balance, it is important to note that concepts associated with
active learning and Dewey are not without critics. For example, Kirschner, Sweller & Clark
(2006) argue that minimally guided instruction approaches are less effective than those that
place a strong emphasis on guidance (‘direct instruction’) of the student learning process,
especially with novices. Furthermore, Garrison, Neubert and Reich (2012) ask for Dewey’s
theories to be reconsidered in light of more modern theories of constructivism. Such
evidence suggests that the unique requirements of every context need to be considered, a
range of pedagogical approaches are likely required, and there is no simple ‘one size fits all’
template suitable for all disciplines.

Whatever the context, designing a learning environment where the academic facilitates
learning through students inquiring or interrogating information is central to CBL. The
following table outlines some complementary potential pedagogies to consider in support of
CBL, with a brief description of why those are particularly useful in a CBL context:

Audience Pedagogical
Approach

Why useful for CBL

Student &
Teacher

Flipped Learning Enables access to and learning of material in
advance of in-person session. Frees up much
of the traditional class time for teamwork and
discussions while also ensuring key concepts
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and theory are taught in a supportive and
interactive manner.

Student &
Teacher

Group Work Knowledge of how to engage in collaborative
group work is a key component of successful
CBL projects. Academics need to be mindful
that they need to prepare students for
engaging in group work.

Teacher Co-teaching CBL’s multidisciplinary focus may require
modules to share assessment and teaching.
Co-teaching can help to move away from ‘silo’
thinking.

Teacher Peer Observation of
Teaching (POT)

Peer observation offers an opportunity to learn
from others teaching practice in a structured
and supportive way. With so much new to learn
about CBL, this may be an efficient way to
learn from each other.

Further details and links to learn more about these pedagogies are available below.

Flipped Learning
The Flipped Learning Network (FLN) define flipped learning as ‘a pedagogical approach in
which direct instruction moves from the group learning space to the individual learning
space, and the resulting group space is transformed into a dynamic, interactive learning
environment where the educator guides students as they apply concepts and engage
creatively in the subject matter’ (FLN, 2014). FLN differentiate flipped learning from flipped
classroom in the way that flipped learning intentionally creates a learning environment that
supports learning beyond students engagement with the flipped classroom material (e.g.
watching a video or reading an article in advance of class). Simply put, flipped learning is
where the theory, concepts, computations and technical demonstrations are prepared in
advance and made available through the VLE, Loop, often by way of videos. More recently,
technologies like H5P allow video content, and other content, to be presented together as
part of an interactive learning object. An example of a H5P learning object, which includes
video and pdf content, and opportunities for the students to record their reflections/learnings,
is the reflective learning activity used in case study 3, mentioned earlier. The objective of
flipped learning is that students engage asynchronously with pre-prepared material, thus
facilitating the use of synchronised time for exploratory discussions and application of the
material learned in their own time.

As with any pedagogy, a range of considerations need to be factored in when deciding on a
Flipped Learning strategy. Simonson (2017) includes a matrix of important questions to be
considered when choosing whether or not to flip. These context-related factors include the
  course/content (e.g. Is it factual or procedural content in which students can learn the facts
or steps before class and spend in-class time practicing and applying?), situational (e.g. Is
active learning encouraged in institutional policy?), student (e.g. are students motivated to
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do out-of-class activities?) and instructor (e.g are you comfortable with this approach?).
When time allows, the Lundin et al (2018) literature review on flipped classroom research
may be of interest.

Effective Group Work
A key component to successful CBL projects is effective group work. A toolkit for group work
developed by DCU colleagues, provides academics with examples, resources and tips for
planning and executing group work with students. This resource is available on the Loop
Staff Support page linked here.

Loop functionality facilitates and enables synchronous and asynchronous group activities.
The infographic in the appendix provides many ideas and guidance in this regard.

Co-teaching
CBL is most effective when there are a variety of disciplines working together. One of the
main features of CBL is that challenges are solved in a multi-disciplinary manner. This may
require modules to share assessment and teaching, thus helping to reduce the module silos
of traditional models of curriculum in higher education. Traditional timetables and structures
should look and feel completely different in a CBL context. There should be more integration,
fluidity and flexibility across a programme with blurred boundaries. Learning should be driven
by the needs of societal and economic imperatives rather than content, and should be
entirely student centric. Co-teaching offers these changes both conceptually and practically.
Additionally, co-teaching within CBL contexts, offers educators support in an uncertain
learning environment where content is no longer king, and educators are learning with
students and external partners/stakeholders. This exciting journey can be made a little less
intimidating with the support of colleague(s) through co-teaching.

Peer Observation of Teaching (POT)
Peer observation can be a useful professional development tool for academics at any time.
But perhaps more so now, with the DCU Futures project where innovative and new
pedagogies, such as CBL, are being rolled out. Observing one's peers offers great
opportunities to learn from each other, both as an observer, and as an observee. Research
shows that peer observation can help nurture collegial relationships, build confidence and
support professional development, in an authentic, efficient and effective manner. (Lincoln et
al, 2021). DCU TEU has developed a POT User Guide (informed by a detailed scoping
literature review) for those who wish to engage in this process.
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Where can I access support for implementing
CBL?
The Teaching Enhancement Unit (TEU) is designing a CBL Hub to support academics
engaging in CBL in any format or guise. The CBL Hub will offer support both asynchronously
and synchronously in the form of workshops, drop in sessions, and online Loop resources
such as exemplars, podcasts, videos and case studies. Figure 8 shows the structure of the
CBL Hub framework. All activities and supports will be designed around this support
framework, and will be influenced and led by the realtime needs of academics engaging in
CBL. The following diagram includes some of the key questions to be addressed within this
process:

Figure 10: TEU CBL Hub

If CBL is something you are engaging with, or considering using as an approach, know there
is support. Also feel free to reach out if you have any recommendations or contributions to
make to this Implementation Guide. We welcome input in terms of examples through brief
case studies or audio/visual recordings etc. Contact fiona.m.oriordan@dcu.ie or
clare.gormley@dcu.ie
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CBL Glossary
Some of the terminology used in conjunction with CBL may seem somewhat alien. Below is
a glossary of commonly used terms related to various aspects of CBL.

Term Description Reference

Act phase This is the third and final phase in
the CBL framework - the first
phase is Engage, and the second
is Investigate. During this Act
phase, teams are designing
solution concepts offering several
possible solutions. These are used
by the team to choose the best
solution and begin designing
prototype and/or
recommendations for that solution.
This facilitates solution
implementation and evaluation.
Lessons are learned.

ECIU guide for teamchers/facilitators

CBL
Assessment

This is evaluation of the team's
performance in relation to solving
the Challenge and achievement of
the learning outcomes. The
outcomes should include
evaluation of the proposed
solution and its impact, and the
process of coming to that solution,
in addition to disciplinary expertise
and transversal skills.

Example set of challenge learning
outcomes.

Challenge An authentic real life economic or
societal challenge that provides a
stimulating environment for
in-depth learning, experimenting
with problem-solving skills, and
innovative competencies to
develop practical solutions. The
external stakeholder works with
the university
(academics/researchers/students)

https://challenges.eciu.org/

Example of a DCU challenge
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to solve the challenge in a
multi-disciplinary manner.

Challenge
Based
Learning
(CBL)

It is a pedagogical approach that
actively engages students in a
situation that is real, relevant and
related to their environment, which
involves defining a challenge and
implementing a solution. Core to
CBL is that students take charge
of their own learning.

Challenge Based Learning is a
collaborative learning experience
in which teachers and students
work together to learn about
compelling issues, propose
solutions to real problems, and
take action. The approach asks
students to reflect on their learning
and the impact of their actions and
publish their solutions to a
worldwide audience.

https://www.dcu.ie/teu/challenge-base
d-learning

https://images.apple.com/education/d
ocs/CBL_Classroom_Guide_Jan_201
1.pdf

Challenge
Based
Learning
(CBL)
Framework

A three-phased approach used to
solve real life challenges. Each
phase is interrelated and supports
all stakeholders through the
process of solving challenges. The
three phases are (i) Engage; (ii)
Investigate; and (iii) Act.

https://www.challengebasedlearning.o
rg/

Challenge
format

The kind or type of challenge
relates to the time spent on the
challenge which in turn influences
the extent and depth of
investigation and action. ECIU
supports three formats - nano,
mini and standard.

CBL@ECIU guide

Challenge
stakeholders

Universities, students,
researchers, society and
businesses come together to
share knowledge, experience and
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passion to solve real-life
challenges.

DCU Futures
DCU Futures will transform the
learning of undergraduate
students, reconceptualising how
we teach, introducing exciting new
areas of study, and embedding the
digital literacies, disciplinary
competencies and transferable
skills students will require to thrive
in the post-COVID19 world. With
industry partnerships, it will
establish a structured pathway
that focuses on the development
of 21st century skills and create
capacity for over 1,000 additional
students.

The DCU Futures project involves a
number of new terms and concepts
which merit explanation. DCU Futures
Glossary provides pointers and
definitions around key project
components.

Prof. Deiric O Broin in conversation in
a 15 min podcast, sharing tips and
ideas to help develop and manage
industry relationships.

ECIU European Consortium of
Innovative Universities, the first
European university where
learners, teachers and
researchers cooperate with
society and businesses to solve
real-life challenges. DCU is one of
twelve members of ECIU and
running pilot challenges as part of
this project.

https://challenges.eciu.org/

https://www.dcu.ie/research/eciu-univ
ersity

Engage
phase

This is the first phase in the CBL
framework. The steps in the
Engage phase are the big idea
which is the Challenge itself, then
the team teases out essential
questions to make the challenge
more tangible and specific through
agreeing questions and an
actionable challenge where the
team defines the problem they
want to work on i.e. a call for
action from the team.

ECIU guide for teamcher / facilitators

Example of presentation template for
student to report on their progress
during the engage phase.
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Investigate
phase

This is the second phase in the
CBL framework. In this phase
teams use guiding questions to
find out what information they
need to solve the challenge and
what guiding activities are required
to find that information. Once they
have the required information they
need to synthesise and analyse it
in relation to the actionable
challenge agreed during the
Engage phase.

ECIU guide for teamcher / facilitators

Mini
challenge
format

This challenge runs for about 3
weeks and notionally equates to 3
ECTS credits. The focus is on
investigation and
recommendations. The other
formats are nano, and standard.

CBL@ECIU guide

Nano
challenge
format

This is part of a challenge. It
usually runs for 1 - 2 days and
notionally equates to 1 ECTS
credit. The focus is primarily on
investigating. The other formats
are mini and standard.

CBL@ECIU guide

Problem
Based
Learning
(PBL) / CBL

Students use pre-acquired
knowledge to solve fictional or
simulated problems in PBL;
whereas in CBL they acquire
knowledge to solve real-life
challenges. Evaluation of the
solutions provided by students in
PBL relates to the level they are
studying at; in CBL evaluation is
related to the best solution for the
challenge. In PBL the problem is
provided by the university; in CBL
the challenge is provided by an
external stakeholder.

Extract from a presentation by Jorge
Membrillio-Hernández (Technologico
De Monterrey) at ECIU CBL working
group meeting November 2019.
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Single point
rubric

A type of rubric where a single
level of competency must be
demonstrated as a sufficient level
of achievement. Can be used to
provide feedback to teams in
terms of suggested improvements
and acknowledging good work.
This can be a feedback tool to
guide reporting and feedback at
each phase of the CBL framework
i.e. engage, investigate, and act.

Example of single point rubric

Standard
challenge
format

This embraces the full CBL
framework and usually runs for 3 -
6 months. It notionally equates to
6 ECTS credits.The other formats
are nano, and mini.

CBL@ECIU guide

Student
teams

Student teams can be formed in
different ways:

● predetermined based on
project needs and
individual competencies

● organised based on
students’ preferences

● self-organised

Teams are advised to agree on a
team contract to guide
performance and behaviour.

https://www2.tuhh.de/zll/challenged-b
ased-learning/#support

Infographic resource used to support
teams

Example of team contract
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Teamcher This is an ECIU term for  the
challenge facilitator(s) i.e.
academics with disciplinary
expertise in the university. They
support and guide student teams,
using the CBL framework of
engage, investigate and act
phases, to solve the challenge.
This will involve supporting both
the process (transversal skills and
competencies) and disciplinary
knowledge. They will do this with
innovation and creative-thinking,
building student’s self-confidence
to be the drivers of the learning
process

ECIU working definition

Universal
Design for
Learning

When planning a course or
module, it is important to be
mindful of the principles of
Universal Design for Learning
(UDL). UDL proposes a set of
principles for curriculum
development that gives all
individuals equal opportunities to
learn, including students with
disabilities. To achieve this, it is
helpful to consider some pointers
around how you design the Loop
(Moodle) page for each module or
Challenge. By having consistency
across Loop, students will be
better able to navigate their way
around each Loop page (module) -
Loop UDL Video Guide. The
checklists available on the DCU
TEU webpage might also be
helpful when designing an
inclusive CBL experience for all
students.
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Case studies/scenarios
If you’re looking to brainstorm ideas about potential challenges, it might be useful to browse
the 50+ challenge vignettes at in.genious.eu - this site has a good search facility and might
be useful when trawling for initial ideas. For more examples of CBL in teaching, learning and
assessment, see the list of short case studies below. This bank of case studies will be
extended over time.

Case Study 1: Environmental Systems and Sustainability

University University of Aveiro

Title Environmental Systems and Sustainability

CBL Format Mini Challenge

Learning Outcome(s) 1. Understand the concept of environmental system;
2. Identify and understand the major environmental problems;
3. Integrate environmental notions at local, regional and

global scales;and
4. Understand the interdependence of the environmental

systems with the social, economic and political systems.

Discipline and focus Regional and Urban Planning

What was done? This example is a re-design of a module where they condensed a
typical unit of content lecturing to three phases of CBL framework.

This was run as a reduced version of the typical course they gave
traditionally, but with more time allowed for team work. Weekly
timetable of 4 hours. Students work in their teams during the
timetabled time. The final hour every week each team presents to
each other and receives feedback.

This example shares examples of templates used to guide the
students in their work. Padlet used as a tool to support teams.
Learnings:
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● More input from, and better relationship with the challenge
provider. Investigation phase suffered as a result.

● Students were highly motivated.
● Good experience working in a multi-disciplinary team and

professional skills developed.
● Very rewarding for both academics and students.

Further information Link to recording of this example

Case Study 2: TUHH all online?!: Designing accessible
e-Learning

University Hamburg University of Technology

Title “TUHH all online?!: Designing accessible e-Learning”

CBL Format Mini Challenge (Equates to 2 ECTS)

Learning Outcome(s) ● Reflect on social, cultural, historical and discursive context;
● Make online teaching and learning more accessible.

Discipline and focus Engineering - but open to students from multiple disciplines

What was done? The specific challenges (as identified by three teams of students)
were to:

● Design a concept for a platform/Learning Management
System that enables learning groups to work together and
organise themselves independently in the best way
possible

● Design a digital rating system and tool to compare,
evaluate, and enhance existing communication platforms
to provide a more suitable solution for students online
communication, collaboration, and social networking

● Design a concept to facilitate digital communication and
increase transparency between administration and
students

This was an elective, non-technical course for Masters students
which was delivered fully online Nov 20 - Jan 21.
There were 11 participants. In this pilot project, there was no
external stakeholder involved.
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The Engage Phase introduced students to CBL and theoretical
aspects of the challenge (such as ableism and inclusion). It was
found to be very important to build on the personal experiences
and interests of participants. Time was spent reflecting on the
experiences of the previous semester (which also had been fully
online). Then team building commenced and three teams were
formed according to their interest. These teams identified the
challenges and essential questions, defining roles, tasks and
responsibilities at this point.At the end of this phase small group
presentations took place and each student was asked to identify
their personal learning goal(s).

The Investigate Phase is where students carried out research on
their topic, following the guiding questions and spending time in
breakouts to work on their challenges. At the beginning of this
stage, interviews were held with each team (30 minutes per team,
1 teacher) in a relatively informal way to ensure that guiding
activities and resources were being used effectively. Written
feedback was provided.

During the Act phase the teams worked on implementing their
proposed solutions. They also presented and reflected on their
solution and on the learning process throughout. At the end of the
course final group presentations took place where external experts
attended and gave feedback. Students were asked to present
products, solutions and reflections of the learning process at the
individual and team level and written feedback was provided.

Padlet was used as a tool for organising and collaborating
throughout the project, alongside frequent Zoom meetings (90
mins per week) where everyone met in plenary and breakout
sessions. Teamcher observations and experiences highlighted that
the project was relatively demanding of students workload but also
highly motivating. One of the teams initially required significantly
more support than the other two to produce a quality output.
However it was deemed that overall, the volume of supervision
and feedback was adequate and rewarding compared with other
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approaches. Concerns were raised about what should happen to
the products when the cycle completes. Given the high
dependency on extensive supervision and support, questions
were also asked about what happens when teaching is relatively
under-resourced and it was also questioned if the sociological and
theoretical perspective was sufficiently addressed.

Further information Link to recording of this example

Case Study 3: Carbon intensive regions in transition

Challenge
Provider

DCU in partnership with the Eastern and Midland Regional Assembly

Challenge
facilitators

Professor Deiric O Bróin, School of Law and Government, DCU.

Dr. Fiona O’Riordan, Teaching Enhancement Unit (TEU), DCU.

Title Carbon intensive regions in transition

CBL Format Standard Challenge run over 3 months

Learning
Outcome(s)

1. Evaluate the potential impact and sustainability of a proposed
solution for the challenge provider;

2. Demonstrate professional skills and awareness of ethical values
and behaviour required to work in international and multicultural
teams and environments;

3. Effectively collaborate with, and communicate across different
disciplines to analyse, synthesize and report on the local and/or
regional effects of the challenge and current ways of addressing
these; and

4. Competently meet the expectations of the challenge provider in
terms of professional communication, reporting, and overall
standard of engagement with’ the challenge provider.

Discipline and
focus

Law and policy

What is being
done?

The Midlands of Ireland must pivot from reliance on fossil fuel energy
production to greener renewable energy production using the existing
energy infrastructure and converting to modern and future energy use. 
The region is central, is well connected (especially to the capital city) and
it can provide a release valve for the development pressures on the
eastern coastal areas including Dublin.  This can be achieved by
relocating business, second site or back of house facilities, and remote
working facilities, with attractive high quality of living, and lower operating
costs than coastal locations. The challenge is to reskill the existing
workforce who are impacted by the transition and to attract high skilled
workers to the region.
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For this challenge, Moodle was used as the VLE to support students
remote engagement with the challenge and stakeholders - see screengrab
from course (fig. 1):

Fig.1: VLE Course Structure

The structure for this challenge was 3 weeks for the Engage phase, and 4
weeks for both investigate and action phases. Each phase began with a
workshop/meeting and ended with a reporting piece. For the first phase -
Engage - the team report by way of presentation (template linked here).
For the second phase - Investigate - the team provided an interim report
and presentation; and the final phase - Act - they provided a final report
(template linked here) and presentation. All presentations were to a panel
of stakeholders/advisors, including members of the Eastern and  Midland
Regional Assembly.

A module handbook book, and an introductory resource book were
created in Moodle for the Engage phase - figure 2.

Fig. 2; Engage Phase Resources on Moodle

Relevant DCU library resources were integrated into the Investigate phase
of the CBL course (LETSbegin and LETSfind).Also a furter book of
dedicated resources was developed by the team as part of the Investigate
and Act phases, figure 3.

Fig. 3: Investigate and Act Resources on Moodle
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There was an individual interactive reflection activity required  in each
phase (linked here), and this informed the final report.

Challenge
detail

Carbon intensive regions in transition challenge
Loop Course using CBL framework (to request access to this course
please email fiona.m.oriordan@dcu.ie and she will add you as a
non-editing teacher)

Case Study 4: Think Big, Act Bold: The Autumn Challenge
Programme

University University of Twente

Title Think Big, Act Bold: The Autumn Challenge Programme

CBL Format Standard challenge (3 months)

Learning Outcome(s)
(Described initially as
Learning Goals)

After finishing the programme, the student…
● Discusses the UN Sustainable Development goals and can

place them into real-life context, connecting their education
and knowledge to real-life local situations and challenges
stemming from the locations of the participating
universities (knowledge and comprehension)

● Is able to analyse and critically assess societal challenges
in the framework of the UNSDG 11: “Making cities and
human settlements inclusive, safe, resilient and
sustainable (analysis)

● Can co-design and conceptualise solutions for given
societal challenges (synthesis)

● Can present these solutions in a suitable format, taking
into account their skillset, innovation, and the various
stakeholder dynamics (societal leadership)

● Has acquired knowledge of different disciplines around the
main thematic

● Has developed intercultural competences through
communicating and functioning effectively in a multicultural
team

The main goal was for students to be able to work together with
students from other cultures and educated in other disciplines to
solve complex societal challenges. Learning activities and
assessment items are outlined below:
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Discipline and focus Extra curricular programme

What was done? Key numbers included:
6 universities
7 Challenges
7 Virtual teams
33 Students
3 Months

It was noted that students were initially ‘overwhelmed by the
amount of freedom they had’. Therefore in this case, the influence
of coaches (who were mainly student assistants trained up by the
Teamchers) was considered particularly important:

A core goal of the project was to give students a chance to bond
(particularly important in the Covid context). Cultural benefits were
significant and evaluation feedback was extremely positive about
this - these were all organised by the students and included
cooking workshops, language cafes, pub quizzes and storytelling.

It should also be noted that assessment was pass/fail and
coaches advice was also taken into account. For group
presentations there was an assessment committee. After all this
there was an official examiner at the end who determined student
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progression.

Further information Link to recording of this example
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https://www.youtube.com/watch?v=elChfR0rNUQ&list=PLVfsxxAN6v-ZMK3uPmE9yx1Mz0ifedt_w&index=2&t=3s


Other Examples
Tec de Monterrey Technological: A Digital Confidant

This Implementation Guide on Challenge Based Learning (CBL) was developed by Dr Fiona
O’Riordan and Clare Gormley of DCU Teaching Enhancement Unit. Information current as of
June 2021.
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FAQs
Do I need to collaborate with other academic colleagues in CBL, or can I “go it alone”?
Collaboration is best practice for Challenge Based Learning. It helps ensure that the content
is multidisciplinary and it allows for students to immerse themselves in content and draw
connections between subjects. However, a single teacher and a single class can
successfully complete a challenge. You can also collaborate virtually with colleagues in other
universities (adapted from (Apple, Inc., 2012, p.16).

Will students learn the material they need to know?
Teachers who have implemented Challenge Based Learning have found that the process
itself promotes mastery of the content. Towards the end of the study, many teachers
observed that students had mastered the study material beyond their expectations. Teachers
can start using standardized content and then proceed to connect it to 21st-century skills
through the process. Don’t forget that the design of the solution and its implementation
require space to conduct research, discuss information, implement the knowledge and
receive timely feedback (Observatory of Educational Innovation, 2017, p.34).

Some students are not very participative, how can we engage them with this approach?
Studies have found that even students who tend to lose interest in school find themselves
motivated and interested in addressing challenges (Apple, 2015;. Johnson et al. 2009). This
is attractive because it connects schoolwork to real life and it is structured very differently
from what many students are used to doing. In your work as an educator, you can present
the process, especially the challenge, in a real context, in a way that motivates and engages
students (Observatory of Educational Innovation, 2017, p.34).

If the teacher doesn’t teach the content, how will students learn it?
This question is based on the fallacy that students don’t learn anything unless the teacher
tells them what to learn. This presupposes that students should be taught content so that
they can succeed at the next level. Research shows the inadequacy of this argument: active
and interactive learning multiplies learning for students (Kim Sharma, Land and Furlong
2013; Tandogan & Orhan, 2007; Tay, 2015). It is through inquiry, application, demonstration,
communication and metacognition that students gain new knowledge and skills (Observatory
of Educational Innovation, 2017, p.34). This guide is designed to introduce you to potential
implementation ideas. Also, the CBL Hub and the active learning quick guide highlighted
earlier should be a useful source of practical, usable implementation ideas. See pages 4-8 in
particular.

Can Challenge Based Learning be implemented in a short academic period?
Yes. A challenge can be implemented in as much or little time as you see fit. Above all, make
sure that the Challenge is designed to be solved in the time available. In turn, certain stages
of the process need to be coordinated. For example, while some students continue to work
in groups to develop questions, investigate, propose solutions and create products, the
implementation of the challenge can be carried out by other students. You can also explore
ways in which students can continue to work on the challenge outside the classroom
(Observatory of Educational Innovation, 2017, p.34).

40

https://lta.hw.ac.uk/wp-content/uploads/Embedding-Active-Learning-into-Your-Teaching-Practice.pdf


References
Apple, Inc. (2012). Challenge based learning: A classroom guide. Retrieved from
https://www.apple. com/euro/education/docs/CBL_Classroom_Guide_Jan_2011.pdf
https://www.challengebasedlearning.org/about/

Carless, D. & Boud, D. (2018). The development of student feedback literacy: enabling
uptake of feedback. Assessment & Evaluation in Higher Education, 43(8), 1315-1325.

Constantinou, F. (2020). What is synoptic assessment? Defining and operationalising an as
yet non-mainstream assessment concept. Assessment in Education: Principles, Policy &
Practice, 27(6), 670-686.

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, DOI: 10.1080/17404622.2017.1372602

DCUBS (2021). DCU Hack4Change. Retrieved at https://business.dcu.ie/hack4change/
[accessed 20th April 2021]

Dewey, J. (1902). The Child and the Curriculum. Chicago: Chicago Press.

Félix-Herrán, LC, Rendon-Nava, AE, & Jalil, JMN (2019). Challenge-based learning: an
I-semester for experiential learning in Mechatronics Engineering. International Journal on
Interactive Design and Manufacturing (IJIDeM) , 13 (4), 1367-1383.

Freeman, S., Eddy, S.L., McDonough, M., Smith, M.K., Okoroafor, N., Jordt, H. &
Wenderoth, M.P. (2014). Active learning increases student performance in science,
engineering, and mathematics. Proceedings of the national academy of sciences, 111(23),
pp.8410-8415.

Flipped Learning Network (FLN). (2014) The Four Pillars of F-L-I-P™ at
https://flippedlearning.org/wp-content/uploads/2016/07/FLIP_handout_FNL_Web.pdf
[accessed 19th May 2021]

Gallagher, S.E.  & Savage, T.  (2020). Challenge-based learning in higher education: an
exploratory literature review. Teaching in Higher Education, DOI:
10.1080/13562517.2020.1863354

Gardner, H. (1999). The Disciplined Mind: What All Students Should Understand. New York:
Simon & Schuster, 1999.

Garrison, J., Neubert, S. & Reich, K. (2012). Criticism and Concerns—Reconstructing
Dewey for Our Times. In John Dewey’s Philosophy of Education (pp. 109-180). Palgrave
Macmillan, New York.

Gibbs G. (1988). Learning by Doing: A guide to teaching and learning methods. Further
Education Unit. Oxford Polytechnic: Oxford.

41

https://www.challengebasedlearning.org/about/
https://business.dcu.ie/hack4change/
https://flippedlearning.org/wp-content/uploads/2016/07/FLIP_handout_FNL_Web.pdf


Gormley, C. (2018). Guide to Writing Learning Outcomes. DCU, TEU.

Kirschner, P., Sweller, J., & Clark, R. (2006). Why minimal guidance during instruction does
not work: An analysis of the failure of constructivist discovery, problem-based, experiential,
and inquiry-based teaching. Educational Psychologist, 41, 75–86.

Kohn Rådberg, K., Lundqvist, U., Malmqvist, J. & Hagvall Svensson, O. (2020.: From CDIO
to challenge-based learning experiences – expanding student learning as well as societal
impact? In: European Journal of Engineering Education 45 (1), S. 22–37. DOI:
10.1080/03043797.2018.1441265.

Leeds Beckett University (2020). Synoptic Assessment. Retrieved from:
https://teachlearn.leedsbeckett.ac.uk/teaching-and-learning/assessment/assessment-metho
ds/synoptic-assessment/

Lundin, M., Rensfeldt, A.B., Hillman, T., Lantz-Andersson, A. & Peterson, L. (2018). Higher
education dominance and siloed knowledge: a systematic review of flipped classroom
research. International Journal of Educational Technology in Higher Education, 15(1),
pp.1-30.

Ngiamsunthorn, P. S. (2020). Promoting creative thinking for gifted students in
undergraduate mathematics. Journal of Research and Advances in Mathematics Education,
5:1, 13-25, DOI: 10.23917/jramathedu.v5i1.9675. p-ISSN: 2503-3697, e-ISSN: 2541-2590

Ní Bheoláin, R., Lowney, R. & O’Riordan, F. (2020). Students as Partners in Assessment: A
Literature Scoping Review. . Dublin: Dublin City University.
https://doi.org/10.5281/zenodo.4270579

National Forum for the Enhancement of Teaching and Learning (2019). National Forum
Programme Assessment Resource. Retrieved from
https://www.teachingandlearning.ie/publication/enhancing-programme-approaches-to-assess
ment-and-feedback-in-irish-higher-education-case-studies-commentaries-and-tools-2/
[accessed 18 June 2021]

Nichols, M., Cator, K., & Torres, M. (2016). Challenge Based Learner User Guide. Redwood
City, CA: Digital Promise

Observatory of Educational Innovation. (2017). Edu Trends. Retrieved from Challenge
Based Learning: https://observatory.tec.mx/edutrends-challengebased-learning [accessed
20th April 2021]

Perkins, D.N. & Salomon, G. (1992). Transfer of learning. International encyclopedia of
education, 2, pp.6452-6457.

Pitchford, A., Owen, D. & Stevens, E. (2020). A handbook for authentic learning in higher
education: Transformational learning through real world experiences. Routledge.

QAA (2016) Glossary. Available from:
https://www.qaa.ac.uk/docs/qaas/about-us/qaa-glossary.pdf?sfvrsn=a94bfc81_4

42

https://teachlearn.leedsbeckett.ac.uk/teaching-and-learning/assessment/assessment-methods/synoptic-assessment/
https://teachlearn.leedsbeckett.ac.uk/teaching-and-learning/assessment/assessment-methods/synoptic-assessment/
https://doi.org/10.5281/zenodo.4270579
https://observatory.tec.mx/edutrends-challengebased-learning
https://www.qaa.ac.uk/docs/qaas/about-us/qaa-glossary.pdf?sfvrsn=a94bfc81_4


Rolfe, G., Freshwater, D. & Jasper, M. (2010) Critical reflection in nursing and the helping
professions: a user's guide, London, Palgrave Macmillan.
https://www.challengebasedlearning.org/about/ [accessed 1st April 2021].

Simonson, S.R. (2017). To flip or not to flip: What are the questions?. Education Sciences,
7(3), p.71.

43

https://www.challengebasedlearning.org/about/


Appendix

Single Point Rubric for DCU ECIU Challenge
Challenge - Carbon-intensive regions in transition (see case study 3)
At the end of the CBL course learners will be able to:

1. Evaluate the potential impact and sustainability of a proposed solution for the
challenge provider;

2. Demonstrate professional skills and awareness of ethical values and behaviour
required to work in international and multicultural teams and environments;

3. Effectively collaborate with, and communicate across different disciplines to anlayse,
synthesize and report on the local and/or regional effects of the challenge and
current ways of addressing these;

4. Competently meet the expectations of the challenge provider in terms of professional
communication, reporting, and overall standard of engagement with’ the challenge
provider.

Points and tips for
improvement...

LO At Standard Well done, and more
of….

1.1 Well-designed essential
questions that clearly define the
problem/challenge questions.

1.2 Evidence of being able to
source information and activities
required to help solve the
challenge.

2 Demonstrates professional
skills and awareness of ethical
values and behaviour required
to work in international and
multicultural teams and
environments.

3 Excellent communication and
collaboration skills evident in
the way the team source,
synthesise and analyse the
information to help solve the
challenge.

4 Competently meet the
expectations of the challenge
provider in terms of professional
communication, reporting, and
overall standard of engagement
with’ the challenge provider
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CBL Rubric

Source: https://www.challengebasedlearning.org/wp-content/uploads/2019/03/CBL_Rubric.pdf
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Group Work on Loop

This resource on Challenge Based Learning (CBL) is being developed by Dr Fiona O’Riordan and
Clare Gormley of DCU Teaching Enhancement Unit. Information current as of September 2021.
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