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Online collaborative learning, 2 key concepts:

Transactional Distance (Moore, 2013)

Community of Inquiry (Garrison et al., 1999; Arbaugh et al., 2008)



Low transactianal distance
Learner is engaged, asking questions
And connected to the learning environment

High transactianal distance
Learner is disengaged, unable to ask questions
And feels disconnected from the learning environment

Transactional Distance (Moore, 2013):

Phycological and communication distance between 
teachers and learners



Relates three variables:

Transactional Distance (Moore, 2013):

Dialogue 
(more D, less TD)

Structure
(more flexibility, 

less TD)

Learner 
Autonomy
(more LA, 
less TD)

TD

(Nwankwo, 2013)

Student-Content
Student-Teacher

Student-Student



Community of Inquiry (Garrison et al., 2000):

Teaching presence directly 
influences perceptions of 
social and cognitive presence

Social presence mediating 
between cognitive and 
teaching presence

(Garrison et al., 2010)
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Inter-University Sustainability Challenge 

(Geo2-2006)

UU: Karin Rebel, Julia Kasch, Frans van Dam, Margien Bootsma (Veronique Schutjens & Frans Prins)
WUR: Michiel van der Molen, Antonija Rimac
TU/e: Floor Alkemade, Arjan Kirkels



Innovative Study Context

online

interdisciplinary

inter-university

UU: Karin Rebel, Julia Kasch, Frans van Dam, Margien Bootsma (Veronique Schutjens & Frans Prins)
WUR: Michiel van der Molen, Antonija Rimac
TU/e: Floor Alkemade, Arjan Kirkels
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Conceptual Model

Paul et al. (2015) Arbaugh et al.(2008)

RQ 1 RQ2 RQ3
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3 Research Questions

1) How do students enrolled in an online interdisciplinary, challenge-based course 
perceive transactional distance and presence?

2) Which interdisciplinary skills do students perceive to have developed in an 
online, interdisciplinary CBL course on sustainable cities?

3) Which strengths and weaknesses do students perceive of an online 
interdisciplinary CBL course on sustainable cities? 
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Runtime of the course: 10 weeks (started February 8th 2021)

UU:       7
TU/e:    14
WUR:    2

Course topic: Sustainable City of the Future (focus Amsterdam):

(1) Energy Transition

(2) Air Quality

(3) Urban Agriculture

23 students

The course: Inter-University Sustainability 
Challenge
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Inter-University Sustainability Challenge

Online artifact building (Tygron & Minecraft)



https://www.challengebasedlearning.org/

Pedagogical Approach in the Course: Challenge-Based Learning 
(CBL)

§ Driven by real-life, open ended, complex 

challenges (e.g. wicked problems)

§ Student driven

§ Student-teacher co-learning

§ Interdisciplinary & Transdisciplinary learning
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Engage - explore Investigate – analyze Act and developing on solutions
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• Virtual Classroom 

• Interactive online teaching and learning
• Functionalities: screen sharing, 

whiteboard, polls, quizzes, hand raising, 
break-out rooms

Synchronous Online Teaching 

Asynchronous Online Teaching 

• MS Teams -> coaching & workshops
• Brightspace -> course platform

Challenge-Based Learning in the Virtual 

Classroom

15



1) How do students enrolled in an online interdisciplinary, challenge-based course 
perceive transactional distance and presence?

Our expectations:

• Low perceptions of transactional distance
• High perceptions of presence

• Significant differences in perception between pre- and post for both transactional 
distance and presence 
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Research Methods
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1) How do students enrolled in an online interdisciplinary, challenge-based course 
perceive transactional distance and presence?

Expectations Reality / Data

1. Low perceptions of transactional 
distance

Yes

2. High perceptions of presence Yes

3. Significant difference between pre-
and post-test perceptions

Partly true. 
-> (small) Significant increase in 
perceived student-student transactional 
distance
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Positive Student 
Perceptions of the Virtual 

Classroom

More engaging 
and interactive 
than MSTeams

I was able to see my
fellow students even 
though it was online

More active

You see the 
whole lecturer

Teacher is enjoying 
teaching  reads 

less from the 
power-point

I can concentrate 
better

Closest to real life 
classroom
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Conclusions 

1) How do students enrolled in an online interdisciplinary, challenge-based course 
perceive transactional distance and presence?

On average they have positive perceptions. Low distance and high presence.  
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