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Introduction 
The UT has embraced Challenge Based Learning (CBL) as a promising educational 
framework to equip students with the knowledge, skills and competences needed to tackle 
current and future societal problems (UT vision on Learning and Teaching).  
 
The last decade has seen an increasing attention in the literature for CBL, including 
literature reviews (Gallagher & Savage, 2020; Leijon et al, 2021). However, only few authors 
have given attention to how to assess in CBL courses (Nicols et al, 2016; Membrillo-
Hernández & García-García, 2020; Valencia et al, 2020).  
 
In discussions with UT-teachers that use CBL in their 
courses, we often notice that they too struggle with 
assessment in their CBL-course: what should they assess, 
how should they assess and how to come to a final 
assessment and grade. Based on interviews with 17 
teachers about how they assess in their CBL-course and 
comparing this with the literature, we come to the 
recommendations below for how to assess in a CBL 
course. 
In the appendix you can find more detailed information on 
eight investigated aspects of assessment in CBL including 
examples of how these aspects are executed in different 
courses, a list of references and an overview of the courses included in the research. 
 
Recommendations 
 
* give students a greater role in their assessment.  
In CBL, the students can (at least partly) decide for themselves what they want to learn and 
how to do that. Continuous reflection on their own progress and development is also part of 
CBL. As students are evaluating themselves during their learning, it makes sense to also give 

them a formal role in the assessment of their learning. A nice 
way of doing this is asking students at the beginning to write a 
Personal Development Plan in which they indicate what they 
want to learn, how they are going to do this and why this is 
important to them. In addition, students could define the 
criteria for how to measure success and for achieving these 
personal objectives, and let them repeatedly reflect on their 
progress towards their goals (with peers, a tutor or the 

teacher). In the end the student should discuss their learning with the teacher to come to a 
joined assessment. 
Asking for the why of their learning is important, as it makes the students think about the 
relevance of the new material for themselves which increases their motivation for studying. 
Asking the student to indicate the success criteria lets the student think already at the 
beginning what quality criteria are relevant, thus directing their study and efforts. Repeated 
reflection on their progress and learning is also important, as it helps the students monitor 
during their learning process whether they still are on the right track, and if not, take action 
to improve.  

CBL and assessment 
According to Gallagher & Savage, formative 
and summative assessment is included in CBL 
courses, different formats of assessments can 
be applied, individual and team effort is taken 
into account and often assessment rubrics 
designed by the teachers are used (Gallagher 
& Savage, 2020). Nicols et al  indicate that the 
content understanding, real world skills and the 
process of CBL should be included in the 
assessment (Nicols et al, 2016). Membrillo and 
Garcia-Garcia (2020) found that checklists and 
evaluation rubrics are ‘most objective and clear, 
according to teachers and students’. 

Source: Spencer, 2020 
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* assess with the focus on learning instead of on a grade 
CBL is all about learning. Assessment therefore should 
also stimulate the learning of the students. As grades 
are known to lead to less and more shallow learning 
(Ryan & Deci, 2000; Knesek, 2022; Kohn, 1999), it would 
be good when the assessment in CBL does not include 
a grade and rather continue to stimulate the learning of 
the student. Using a single point rubric has this 
potential (Fluckiger, 2010). The single point rubric 
describes per criterium what is the expected level and 
has two additional columns, one for tops (what did the student do well) and tips (what 
needs improvement). This combination of what is good and what can be improved will 
stimulate further learning. An additional advantage of the single point rubric is that it can 
also be used during the learning process and can be used by the student themselves for 
(continuous) self-assessment. 
 
* include more (peer) feedback on more moments 
Feedback is a strong stimulus of learning. The same goes for peer feedback, where 
particularly the giving of peer feedback has the most effect on learning (Chanski & Ellis, 
2017). In CBL, students should continuously document, share and reflect. This gives many 
opportunities for (peer) feedback. Teachers could include this continuous sharing and giving 

(peer) feedback much more in their CBL-course, not only after 
every phase (Engage, Investigate, Act) but even within every 
phase. When students are asked to use distinct formats for 
how to share their findings on different moments, this would 
also stimulate multiple communication skills as well. It is 
important to ask the students to share not only their (content) 
results, but also their (reflection on their) work processes, team 
work  and their learning from working on the challenge so far. It 

also helps when the students include a tip for and question to their fellow students in every 
sharing moment. Before giving peer feedback, it would be good to let the students together 
define the quality criteria for every deliverable in the course, as this (co)defining of criteria 
makes students feel more connected to these criteria and as a result use the criteria more. 
 
* include more reflection throughout the course 
Reflection is included in many CBL-courses, but in most courses 
only at the end. Continuous documentation, sharing and 
reflection is central to CBL. To enhance the learning in a CBL-
course, more moments for explicit reflection should be included. 
This reflection can have different formats like written statements, 
reports, oral reflection, short videos etc. The reflection can also 
be linked to the sharing that students do in different phases 
and steps as indicated above.  
 
* assess different skills too 
CBL offers the possibility to acquire different skills, like 
cooperation, leading a team, critical analysis, finding relevant sources etc. Currently 
assessing skills is often limited to only writing and presenting skills. Assessment of other 
skills can be included as well, as long as these are included in the learning objectives of the 

According to the Self Determination Theory, 
autonomy, competence and relatedness are 
key ingredients to determine intrinsic 
motivation (Deci & Ryan, 1985). Deci and 
Ryan also found that extrinsic stimuli (like 
grades) have a negative effect on the 
intrinsic motivation (Ryan & Deci, 2000). 
This is corroborated by other research that 
shows that giving grades leads to less and 
more shallow learning (Knesek, 2022; Kohn, 
1999).  

Feedback is known to have a 
positive impact on the learning of 
students (Hattie, 2009; Hattie & 
Timperley, 2007).  
When peer feedback is used, the 
giving of peer feedback has the 
most learning effect (Chanski & 
Ellis, 2017). 

Phases in CBL, including continuous 
documenting, reflecting and sharing.  
Source: challengebasedlearning.org 
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course. As CBL is all about the learning of each individual student, each individual student 
could define what skills they want to develop and how they will show they have mastered 
this skill. As described above, a Personal Development Plan can be used for this. For the 
assessment of different skills  peer feedback can be used. In CBL students work in teams, 
so students will be able to give feedback to their peers on e.g. cooperation, leading teams, 
contribution to the work etc. Using a single point rubric or an EMRN-rubric (a rubric that 
distinguishes 4 levels of the criterium: Excellent, Meets the criterium, Revision needed, Not 
assessable; see Mazur, in Boor et al, 2021; Talbert, 2016) could be useful for feedback on 
and assessment of skills. 
 
* use feedback and reflection as indication of progress, decrease/delete assessment at end 
Continuous documentation, sharing and reflection is 
central to CBL. This sharing and reflection provides 
relevant information on the progress of students, at every 
moment in the course. The teacher could use this 
information to evaluate whether students are on track at 
these moments, and give relevant feedback to stimulate 
further learning. These moments of evaluation can be 
regarded as a kind of assessment, without being a 
summative assessment. All moments together give 
sufficient information to the teacher to assess whether each 
student has achieved the (personal) learning objectives, 
especially when this information is combined with information 
from the self-assessment by the student. As a result, it might be possible to reduce or 
maybe even delete the summative assessment at the end of the course entirely.  
 
 
 
 
 
  

Formative Assessment loop.  
Source: Gerzon & Jones 
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Appendix: Background 
 
For this investigation we interviewed 17 UT-teachers that currently use CBL in their course. 
We used semi-structured interviews with nine questions with pre-coded answers and 10 
open questions. Additional information was collected from the Canvas pages of each 
course.  
The results were analysed across courses and within courses, and evaluated on eight 
aspects. 
 
Below you can find a brief discussion of each aspect, including examples of how this part of 
assessment was executed in one or more courses. These examples are included for 
inspiration. If you have questions on these examples, please contact the respective teacher 
for more details. 
 
 
1. What is assessed: content, skills, competences? What is the outcome? 
In all but one course the content is assessed. In approx. 60 % of the courses skills are 
assessed, but in practice this often means only presentation and writing skills.  In 15 
courses a grade is the final outcome, only two courses have a pass/fail.  
As CBL is all about learning and stimulating further development and grades are known to 
lead to less and shallow learning (Knesek, 2022; Kohn, 1999), it is remarkable that so many 
teachers still choose to complete their CBL-course with a grade.  
 
Example of assessment of skills assessment 
* Minor Course Enterprise Software for the Integration of Administrative Processes: uses a 
detailed assessment form for the challenge. Students write a challenge report and include a 
team reflection in every step of CBL, where they reflect not only on the content but also on 
the process of working, the cooperation and the use of feedback received from the teacher. 
 
Example of assessment with pass/fail 
*  Master course Civil Engineering Challenges: uses 4 separate single point rubrics for the 
four different parts,  with a description of the expected level of each criterium, and room for 
tips, tops and evidence. The student and teacher together discuss and decide on the results 
in the rubric.  
 
2. Format for assessment 
Many different formats for assessment are used in the courses. All but one course use a 
rubric, a single point rubric or a list of criteria for the assessment.  
  
Examples formats for assessment: 
* Minor course Climate Change with Spatial Engineering: explaining the challenge via a story 
map on a special website, individual substantiation in oral interview, Personal Development 
Plan, poster. 
* Master course Clinical Biotechnology: paper, presentation, individual interview where 
student proposes topic and grade 
* Master course Weather Impact Analysis: formative assignments: designing a trigger 
model, challenge proposal, attribution assignment on climate change and disaster, 
reflection report. Summative assignments: individual pitch via a short video, written 
magazine article. 
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3. Assessment in group, individual or a combination 
In 12 of the courses, the assessment is done on both the group level as well as on the 
individual level. Four courses only have individual assessment, one course only group 
assessment.  
 
Examples of group and individual assessment 
* Master course Civil Engineering Challenges – group assessment: presentation on 
deliverable and impact study; individual assessment: Personal Development Plan, reflection 
and oral exam 
* Master course Subsurface Structure Engineering – group assessment: peer review of the 
challenge definition, observation of the group process; a video as presentation of the end 
product; individual assessment: individual interview 
 
Example of individual assessment 
* Bachelor course Climate Change with Spatial Engineering – explaining the challenge via a 
story map on a special website, individual substantiation in oral interview, Personal 
Development Plan, poster. 
 
Example of group assessment 
* Minor Course Enterprise Software for the Integration of Administrative Processes: the 
group works on a challenge and has to hand in several deliverables (pass/fail). The final 
assessment is on the group report and a group presentation. For the assessment of the 
report, an elaborate assessment form is used. 
 
4. Reflection part of the assessment 
In 12 courses reflection is part of the assessment. In nine courses the individual reflection is 
evaluated, in one course it is a compulsory individual hand-in but not evaluated. In two 
courses reflection is only one of many criteria for the group report.  
Constant reflection is one of the central ideas of CBL. As such, one would expect that 
reflection would be included in all courses and on more moments than only at the end as 
one of the deliverables.  We did not see examples of courses where students were asked to 
reflect multiple times. 
 
Example - reflection without assessment 
* Master course Weather Impact Analysis – students have to hand in a 2 page reflection 
report with leading questions like ‘what task/day did you like most and why? What key 
fact/result intrigued/surprised you the most? What was your biggest ‘hurray’ moment so far? 
What was the most valuable realization for you? Handing in this report is compulsory but is 
not assessed, students can make an appointment with the teacher to discuss the reflection.  
 
Example – reflection with assessment 
* Master course Civil Engineering Challenges – students have to write a Personal 
Development Plan at the beginning of the course. In this PDP they write down what they 
want to learn, how they are going to do that and what evidence they will supply. This PDP is 
assessed with pass/fail in week 4. At the end, they have to write a reflection report on their 
personal development, as indicated in their PDP. The student evaluates their self-reflection 
with a single point rubric supplied by the teacher. In the oral exam at the end of the course, 
the student and teacher together decide on how the student scored on the rubric. 
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5. Formative assessment / feedback included 
In the majority of the  courses feedback was included. In eight courses both the teacher and 
the peers give feedback to the students on multiple occasions, in two courses only the 
teacher would give feedback multiple times, and in one course only the students would give 
feedback to their peers. 
Constant sharing is part of the CBL-philosophy. Every moment of sharing could also be a 
moment for feedback, both by the teacher as well as by the students. As such, one would 
expect that all courses would have multiple moments for teacher and peer feedback. 
 
Examples of peer feedback at multiple moments 
* Master course HRM and Innovation – students hand in two assignments (without their 
names on it), and receive feedback from a peer based on a list of criteria. 
* Minor course From Idea to Prototype – students use the programme Buddy Check to give 
feedback multiple times to the peers in their team, based on several pre-defined criteria on 
cooperation and team work. 
 
6. Student roles in assessment 
In eight courses the students can define own personal learning objectives. In only half of the 
courses the students have a role in the assessment, either by co-defining assessment 
criteria, co-assess or both co-define assessment criteria and co-assess.  
In CBL students have a large role in their own learning, including defining their own personal 
learning objectives and success criteria. One would therefore expect that students would 
have a role in their assessment. 
 
Example co-define assessment criteria: 
* Bachelor course Semester 2 project in ATLAS – students define their own individual 
learning goals for the project and the relevant quality criteria for these goals.  
 
Example students co-assess: 
* Master course Clinical Biotechnology – the student starts the oral assessment interview 
with a brief presentation and their proposal for the final grade, then discusses the content, 
their approach and their self-evaluation with the teacher and together decide on the final 
grade. 
 
Examples students co-define criteria and co-assess: 
* Master course HRM and Innovation: students create together with the teacher the criteria 
for the assessment of the challenge. The criteria are used by the students when giving peer 
feedback, and by the teacher when assessing the students. 
* Master course Civil Engineering Challenges: for the four deliverables of this course, the 
students co-create the assessment criteria with the teacher; these are translated into a 
single point rubric. For the Personal Development Plan, the student also has to self-assess 
and discuss the outcome with the teacher. The teacher and student together decide on the 
final assessment. 
 
7. Role of stakeholders in assessment 
In five courses the stakeholders give feedback to the students, in three courses the 
stakeholders give advice to the teacher on the assessment, in only one course the 
stakeholder co-assesses. What was remarkable was that 5 courses indicated that they have 
no stakeholder involvement at all.  
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In CBL, the students should involve the stakeholders in all phases of the CBL process: to 
learn about the stakeholders’ perception of the challenge, to learn from the stakeholders to 
understand the problems, to hear about the impact the solution has on the stakeholders. 
Ideally, the stakeholders will learn as well during the CBL process, because of this active 
involvement.  As a consequence it is strange that some courses indicate they do not have 
stakeholders. And because of this involvement of stakeholders , one would expect they 
would be asked for feedback in every course, and maybe also give input for the assessment. 
 
Examples of stakeholder feedback 
* Master course Introduction to Humanitarian Engineering – students have to make a poster 
about their challenge solution, and present this. Stakeholders are invited and discuss the 
poster with the students and give feedback. Stakeholders are also invited to vote for the best 
poster award. 
 
8. Assessment with large groups (150 students) 
More than two-thirds of the teachers indicated they would use the same format of 
assessment, but would need some additional teacher capacity when 150 students would 
participate in their course.  
 
Example of assessments for large groups 
* Minor course From Idea to Prototype – summative assessment is done via a group report, 
an individual reflection and a presentation; the latter is assessed by both peers as well as by 
experts.  
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Overview of courses included in the research 

Course name Bachelor/Master Elective/compulsory 
Weather Impact Analysis Master Elective 

Software Evolutie  Master Elective 

Semester 2 project in ATLAS – sustainable transportation  Bachelor Compulsory 

Clinical Biotechnology Master Elective 

Minor From Idea to Prototype Bachelor Elective 

HRM and Innovation  Master Elective 

Minor Adapting to Climate Change with Spatial Engineering Bachelor Elective 

Introduction to Humanitarian Engineering Master Elective 

Minor New Technology & Business Development  Bachelor Elective 

CBL in Master Robotics Master Compulsory 

B2B marketing Master Elective 

Minor Enterprise Software for the Integration of Administrative 
Processes 

Bachelor Elective 

Climate Transition the IJsseldelta Master Compulsory 

NanoTechnology Design Project Master Compulsory 

Subsurface Infrastructure Engineering Master Elective 

Minor Regional Sustainable Development Bachelor Elective 

Civil Engineering Challenges Master Elective 
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