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CBS in totals

20,422
Student population

3,928
International students

192
PhDstudents

44
PhDdegrees conferred

633
Full-time academicstaff

884
Part-time academicstaff

884
Administrative staff

297
Exchange and coorporation
agreements worldwide

Funding

179.2 Million Euro

/  INTRODUCTION /

Vorführender
Präsentationsnotizen
Note that the figures on this slide are from the latest Facts & Figures, i.e. the 2018 issue, which contains figures from the academic year 2017/2018 and financial year 2017. 



Campus figures

/ CAMPUS AND CAMPUS LIFE /

133,946 m2

campus area

Sixcentral locations

Fouron-campus Metro stops Learning resource center

Bookstore

Cafés and canteens800+ study seats at CBS Library

High-tech facilities and Wi-Fi 

Vorführender
Präsentationsnotizen
CampusThe CBS campus is located at Frederiksberg in the heart of Copenhagen – The Danish capital with more than 1.7 million inhabitants. The location is close to four metro stations, which provide easy access to all of Copenhagen as well as the airportThe campus includes facilities at Solbjerg Plads, Dalgas Have, Kilen (The Wedge), Howitzvej, Graduate House, Flintholm, Howitzvej and PorcelænshavenThe surrounding area is buzzing with life, with plenty of shops, restaurants, shopping centers etc.The five CBS campuses are all within walking distance of each other



SMEsand Industry 4.0

• SMEs
• Depend on their workers' knowledge and innovative capabilities to create new ways of working with technology
• Lack the capability and capacity for comprehensive digital transformation 



Collaborativerobots
• Collaborative robots can be integrated into the production without radical reconfiguration or automation of established workflows

• A human worker can program a collaborative robot to perform tasks such as lift, pick and place, move, or otherwise process 
physical objects

• Worker designed interaction with collaborative robots and other assistive technologies is a useful first step towards digitalization 
in an SME

• But, even ‘simplified programming’ of collaborative robots is not that simple, and robots may be underutilized



Digital Peer-Tutoring

• What it is?

• Can we useEU moneyto furtherdevelopthe ideas?



CASE 
‘Digital Peer-Tutoring’ with human workers interacting with 

collaborative robots on the shop floor

Torkil Clemmensen and Jacob Nørbjerg 
Copenhagen Business School tc.digi@cbs.dk, jno.digi@cbs.dk 



Research questions

• Can a ‘Digital Peer-Tutoring’ learning format enable shop floor workers to design positive UXs for themselves and their colleagues?
• What kind of ethical stance does the use of ‘Digital Peer-Tutoring’ imply? 

• We aim to develop capabilities among shop floor workers to use short videos to design solutions to interaction and collaboration
withcollaborative industrial robots

Theory-building Group-work exercise –Torkil, 
Matthias, Marc



Related work

• ‘peer tutoring’ and similar notions of informal technical help giving between colleagues:
• over-the-shoulder-learning
• over-the-shoulder guidance
• peer-assisted learning and teaching
• over-the-shoulder appropriation 
• peer interaction 

• ’digital peer-tutoring’ builds entirely on the use of video

• From video-sketching to video-based design thinking as a method for ’digital peer-tutoring’ 

Theory-building Group-work exercise –Torkil, 
Matthias, Marc
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….think also Vygotsky’s ‘Zone of proximal development’Peer tutoring [4,8] overlaps somewhat with other notions of informal technical helpgiving between colleagues, such as over-the-shoulder-learning [11], over-the-shoulderguidancein tertiary education [2], and peer-assisted learning [5] and teaching [9] in themedical domain, and over-the-shoulder appropriation [1], and peer interaction [6] insoftware development.



Case setting

• The ABC company is a European SME specializing in glass processing. The company produces individual pieces and small 
batches with special specifications as well as entire series of several thousand units

• 100,000€ collaborative robot in order to explore if and how it could be used in their production, but robot idle much of the 
time







Method

• Key important for HWID:

• Action Design Research argues that IT artifacts are ‘ensembles’ formed by the socio-technical context during development and 
use

Theory-building Group-work exercise –Torkil, 
Matthias, Marc



Prototype: the digital peer-tutoring learning format

• Ensemble of instruction-videos, quizzes, example solution-videos, and worker-created-how-to-videos, facilitated by a digital 
competence facilitator

• We designed and implemented four online 15 minutes training sessions together with selected shop-floor workers:
• 1. Describe an interaction and a collaboration problem
• 2. Sketch solutions
• 3. Design a prototype
• 4. Test the prototype

• We hired a ‘digital competence facilitator’
• travelled to the factory for each session 
• facilitated workers to produce their own ‘employee-videos’
• uploaded employee-videos to a shared (secure) site for later download and knowledge sharing within the company

Theory-building Group-work exercise –Torkil, 
Matthias, Marc



Discussion and ethical issues

• ‘Digital Peer-Tutoring’ enabled shop floor workers design positive UXs for themselves and their colleagues, also beyond what we 
expected

• The workers liked the Digital Peertutoringhow-to videos and found them useful
• The videos helped workers create ideas about robot use, identify problems not formulated before, sketch alternatives, test solutions, and 

demonstrate them to colleagues.
• These results support [11] saying that it is possible to use peer tutoring to give informal technical help between colleagues, and with [7] 

that suggests to link various sketching techniques and creative reflection processes to video productions

• The ethical stance built into the ‘Digital Peer-Tutoring’ learning format could be characterized as 
• ’apathetic’ when too long and complex instructional videos led the workers to give up
• ’empathetic’ as workers produced their own videos and evaluated solutions together, effectively co-designing work procedures

Theory-building Group-work exercise –Torkil, 
Matthias, Marc
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