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Changed requirements
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“apply acquired knowledge and
solve problems in new or unfamiliar
environments”
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“apply acquired knowledge and
solve problems in new or unfamiliar
environments”

“manage technical actions and

integrating knowledge and making
judgements from incomplete information”
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Defining Challenge-Based Learning (CBL)
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Challenge-Based
Learning (CBL)

as a case of educational
innovation
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Educational concept
Evolution
Active learning - Constructivism
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Self-directed work scenarios
Define and address the problem
Work towards a solution

Tangible or proposal for a solution
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Challenge-based learning in practice

A
Challenge Owner(s)
A

Experts

A A
Coaches & Tutors

Student Team  ~-ecciom Academic coaches
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Vision 4
Challenge

based
learning
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INTER
DISCIPLI-
NARITY T-SHAPED
ENGINEERS

LEARNING
TECHNO-
LOGY

REAL LIFE SELF
OPEN ENDED - DIRECTED
CHALLENGES LEARNING

coa-  TEACHING AND
e LEARNING ~

VISION LEARNING
. ' ASSESSMENTS
TEACHING

TEACHER
FACILITIES SUPPORT

INVOLVE- GLOBAL
MENT OF THEMES

STAKE- CHALLENGE SUPPORT

HOLDERS
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CBL-COMPASS
FOR TEACHERS

o .
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TU/e CBL-compass

|1 Vision

Teaching and Learning [____| Support

1.1 Real-life open ended challenges - Real-life and authentic

12.2 pedagogy
12.1 Teacher-support - Course design
11.3 Tools
11.2 Spaces
11.1 Facilities - Materials
10.2 Learning analytics
10.1 Technology - educational technology ”
o
.
9.3 professional skills i
J
9.2 individual + teamwork
9.1 Interdisciplinarity - teamwork
8.2 peer feedback
8.1 Collaborative learning - cycles of divergent and convergent reasonlng.
7.3 co-learners + co-creators .
7.2 openness + scaffolding
7.1 Teaching - scaffolding
6.3 focus on formative -

6.2 balance individual + team
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. 5.4u

1.2 Open ended
1.3 Complex

1.4 Interdisciplinary

2.1 Global themes - transformation

2.2 Societal impact

3.1 Involvement of stakeholders - Challenge owner

3.2 External stakeholder

4.1 T-shaped engineer - fundamental knowledge

4.2 deep understand + broader view
4.3 critical thinking

% 4.4 creative thinking

4.5 formulating and designing

. 5.1 Self-directed learning - acquisition and application in context

5.2 meta-cognitivie skills
5.3 ownership

.4 uncertainty
6.1 Assessment - balance product + process

TU/e



Department Course Real-life open ended challe Global theme Collaboration T-shaped engineers Self-directed learning Assessment Teaching Collaborative Interdisciplinarity ~ Learning Tec.
challer challer challer challet challer challer challer challet learnir challet learnir learnir learnir materi learnir learnir learnir assessmiassessmiassessmi coachiteache teache challer learnir challer challet learnir learnir learnir-

dept0 EWUU - BMB503720 - JLG
dept0 EWUU F4HS-ILG
deptl 8GM10-JLG
deptl 8LEUO01-ILG
dept10 Leeratelier
dept3 SLEFO-CT

dept5 OHEUAO

dept5 0SABO

dept5 0SABO+4CBL20
dept5 0SK30-JLG
dept5 0sV10

dept5 0SV10

dept5 0SV100

dept5 1jk10
dept5 1JM100
dept5 1m21

dept5 1ZK10
dept5 1ZM150
dept5 ISP

dept7 3BYXOP_CT
dept7 3BYXOP-ILG
dept7 3MP170-JLG
dept8 4cbl10
dept8 4CBLMO0O
dept8 4GA00-JLG
dept8 4GA10-JLG
dept8 4GA40-JLG
dept8 4GB00
dept8 4GB10-JLG
dept8 4GB20-ILG
dept8 4GC00-JLG
dept8 4GC10-ILG
dept8 45C000
dept8 4T100-JLG
dept8 HA800_CT
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CBL at Eindhoven University of Technology
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University Strategic Plan

Educative Model

CBL framework

Support

Faculty

Stakeholders

< 4-months /

challenges

Students

Evaluation of competencies
& challenge solution
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University Strategic Plan Ministry of education

EducativeModal Best practices and pedagogy
colleges and universities
CBL framework
CBL/PBL framework
Support
Teaching Enhancement Unit |
Stakeholders
Faculty Stakeholders Problem Supporting | | Innovation
Ppp— situation Resources space
challenges
Students feedback Faculty feed?ack
Teaching and guidance
Evaluation of competencies Student
& challenge solution Practices / programs / competitions
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Educational vision

CBL framework

Vision

Teaching and

Support

learning

Design
principles

CBL
compass

Top down - Theory driven approach

Academic

Stakeholders

N

innovation Space

Educational innovations
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Practice driven approach - Bottom up

Regional
and
national
ecosystem

Extra-
Academic
Stakehold

ers
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TU Curriculum wide
e implementation

EINDHOVEN
UNIVERSITY OF FuII-erdged CBL
s oelas Small-scale CBL

2030 V-

Variety in CBL
implementation
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TU/e

40+ research and innovation projects gnivererry o

TECHNOLOGY

Evidence?
How to align?
Topics? Investigated, forgotten?
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Practical/ | Research Current | Need to

strategical | area/ Projects | know:

problem | problem research
definition question

Need to
do:

research
method

Need to do: Need to do:
implementation | dissemination
in educational

practice
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Self- Directed Learning

(Multidisciplinary) teamwork

Coaching on content and process knowledge
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o . o Design principles: organizational unit for synthesizing
About design principles design knowledge (Merrill 2002).
Design Principles Design guidelines
High level starting point Specific directives
Context free design goals Context dependent rules for designers

Based on theories of learning & education  Based on principles
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CBL Design principles on course level (vasedon cai-compass)

Teaching engineers of the future - AQU - May 12, 2023

Example design principle SDL/SRL

Based on the open-endedness of the
challenge, design the challenge-based
learning experience in such a way that it
includes a variety of opportunities for
student agency/autonomy.

This includes making, communicating and
reflecting on explicit choices in the
definition of challenges, the role in teams
and in the learning goals / activities they
want to engage in.




Best practice
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ﬁ TU/E CAMPUS Discover (y)our campus Meeting & Working together Starting your business The Gate STARTUP*EHV Innovation Academy TU/e Innovation Lab

TU/e innovation Space TU/e Participations News

HOME / TU/ECAMPUS TU/E INNOVATION SPAC...

o ——

TU/e innovation Space
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TU/E AGAINST COVID-19 - SUBSCRIBE TO OUR NEWSLETTER -
WALL OF OPPORTUNITIES FOR STUDENTS = EXPERT POOL =
I\ [V ..

TU/e innovation Space

About TU/e innovation Space is

the center of expertise for
Projects

challenge-based learning and

. . student entrepreneurship at

Testimonials i

TU/e, a learning hubfor
education innovation and Students TU/e IndUStry

News & events

an nnen commiunitvwhere Discover StOff Check out
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Interdisciplinarity in CBL

Support interdisciplinary student collaboration
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I nteg rat i O n (Huutoniemi, et al., 2010; Klein, 2010)
Learn from other disciplinary perspectives

(Borrego & Newswander, 2010)

Methodological or conceptual synthesis

(English, 2016)

Deepening knowledge and skills
”One Ia nguage” (McNair et al., 2011)
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“apply acquired knowledge and
solve problems in new or unfamiliar
environments”

“manage technical actions and

integrating knowledge and making
judgements from incomplete information”
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Results

Interdisciplinarity
Student motivation
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Interdisciplinarity

Collaboration — group learning
Integration
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Collaboration - Group Learning

Practice

Domain & Value Creation
Collective Identity
Organization

Hands-on — learning approach
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Integration

students:
make sense of concepts,

from disciplinary perspectives

34 Teaching engineers of the future - AQU - May 12, 2023 Van den Beemt & Macleod, 2021 TU/e



Integration

educators:
evaluation of (technical) contributions

and integration by current teaching
staff?
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Motivation

Motivated to work on challenge,
Anxiety regarding challenge
Enjoyment and understanding ++
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| really enjoyed working on the challenge

| did not feel at all nervous while working on the
challenge

The challenge and related activities did not hold my
attention at all

| think | understood the challenge pretty well

| would describe this challenge as very interesting

I think | understood the challenge and required
knowledge very well, compared to other students

| felt very tense working on the challenge

The challenge was fun to work on
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Motivation

Control and ownership of challenge well
supported and scaffolded

Team development adequately
supported through project plans and

peer review
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Taken together...

Integration and assessment of interdisciplinary
work

Motivation, enjoyment

Anxiety

Understanding

Hands-on rather than social learning approach
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Transdisciplinarity

Develop and apply knowledge and skills to real-
world problems

Collaboration with extra-academic actors

Aim: enhance the learning experience
Increase in complexity of integration
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Transdisciplinarity

CHALLENGING
EWUU - FUTURE
social science GENERATIONS

I Complementary in knowledge
and talent, driven to contribute

to societal transitions.

professional skills

EINDHOVEN wAGENINGEN &% Uirecht
TU/e }rjgé‘{iiposiy((#F UNIVERSITY & RESEARCH %T\\\%S University UMC Utrecht
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Suggestions
Professional development teachers/coaches

Role (extra-academic) stakeholders Z%f

Balance open-ended — structured

Social learning (learning goals, learning agenda) @

42 Teaching engineers of the future - AQU - May 12, 2023 TU/e



Let’s keep in touch!

Antoine van den Beemt
a.a.j.v.d.beemt@tue.nl
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