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Preface



Oral language = 
Norwegian

https://lovdata.no/dokument/NL/lov/2005-04-01-15
Lov om universiteter og høyskoler

Slide / 443 https://i.ntnu.no/documents/portlet_file_entry/1305837853/Spr%C3%A5kpolitiske+retningslinjer+v5_EN.pdf/
4654a649-1342-c12e-c87c-26a65d98a98a

NTNUs language guidelines 

• I will speak Norwegian during this 
presentation


• I am basing this decision on the 
law of Norwegian Universities 
and NTNUs excisting, as well as 
new language policy

•To balance the use of Norwegian 
language with inclusion, the 
notes are in English 


•Please feel free to comment or 
ask questions in English if you 
want



Preface

https://lovdata.no/dokument/SF/forskrift/2006-02-09-129
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•This presentation is part of 
my action research 
activities on my road to 
qualify as an Associate 
Teaching Professor 
(førstelektor)


•I will use this opportunity to 
describe and reflect on my 
contribution to the department 
of design (Gjøvik) teaching 
makerspace(s) so far



Welcome
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•With this presentation, I am 
using autoethnography to 
describe my contribution to 
establishing a Teaching 
Makerspace culture at 
Department of Design, Gjøvik


•According to the traditions of 
autoethnography, I will 
follow this up with deeper 
reflections on this work, later



First steps towards a  
Teaching Makerspace



January 1st, 2016
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•After several years of 
investigations and negotiations, 
Gjøvik University College together 
with Ålesund University College 
and Sør-Trøndelag University 
College, formally merged with 
NTNU on January 1st 2016


•Media Section at Gjøvik University 
College in which I was employed, 
started looking for a Faculty and 
Department to belong to



2016

Foto: Kjell Are Refsvik
One of many whiteboards on the path to create BIXD
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•Merging with AD/ID, quickly meant 
rebuilding a number of our study 
program offerings and professional 
focus 


•...and transition over from a 10 study 
point course sizing regime to 7.5 


•I was a part of closing down Bachelor 
in media production and be part of a 
team that built Bachelor in Interaction 
Design (BIXD) 


•,,,while adjusting Bachelor in Web 
Development (BWU) to fit better at a 
design department



Faculty of Architecure 
and Design

Studentersamfundet, Trondheim, 2. november 2017
Fredrik  Schetelig åpner NTNUs nye fakultet for arkitektur og design
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•After investigating several 
alternatives, we found a new 
home at the Department of 
Design at the new Faculty 
of Architecture and Design 
that formally opened in 
November of 2017


•By that time, we had already 
restructured the programs 
and cancelled the old ones



Collecting inspiration
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•Me and my colleagues went 
on several trips


•Partly to investigate what a 
new study program in 
Interaction design should 
offer


• ...and partly what a teaching 
makerspace may look like 
and how it could contribute to 
the education of design 
students

😐😐



Painting a picture...

Photo: Kjell Are Refsvik
A Picture of Bachelor in Interaction Design
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•This is a picture of a group of design 
students that I took the end of 2016


•Me and my colleague Anders-Petter 
Andersson wanted to capture the 
spirit and practices of the new 
bachelor program in interaction 
design (BIXD), as well as the 
existing master in interaction design 
(MIXD). So we arranged this scene


•(Angled from above to avoid model 
releases, and so that the picture 
could work both in landscape and in 
portait orientation)



My (then) four main arguments for a 
Promoting a Teaching Makerspace

Photo: Kjell Are Refsvik
Varying, active, authentic and explorative learning
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Photo: Kjell Are Refsvik
Varying, active, authentic and explorative teaching

Photo: Kjell Are Refsvik
Cross- , intra- and inter-disciplinary learning

Photo: Spyrosdrakopoulos. CC: BY-SA4.0
Bauhaus

•As an study program manager, I had four main 
arguments for promoting a teaching makerspace:


1.Have a highly flexible space for varied, active, 
authentic, problem-based and exlorative 
learning


2.Have a highly flexible space for varied, active, 
authentic, problem-based and exlorative 
teaching


3.Have a space that could support cross-, 
intra- and inter-disciplinary learning, 
together with students from other disciplines. 
Having some unique tools/materials/
competences, and requiring our students 
search for supplementing ones elsewhere on 
campus


4.Lean into the long academic, department and 
faculty traditions of using workshops as one 
of its signature pedagogies

😐
😐

😐
😐

https://commons.wikimedia.org/w/index.php?title=User:Spyrosdrakopoulos&action=edit&redlink=1


The Teaching Makerspace
Version 1.0



A new type of physical 
space for learning...

OpenStreetmap.org
Gjøvik Campus Kallerud/Mustad
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•Two ajacent rooms in the A-
building on campus 
Kallerud



A cluster of rooms
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•A258 Makerspace


•A259 Teaching


•A265 Exhibition/group work


•A260 Group room


•A261 Master room


•A265 Formal meeting room


•A262 Informal meeting 
room



Teaching interests 
guiding me...
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•I have always been drawn to using 
enabling technology and materials 
to facilitate problem-based, cross-
collaborative and authentic social 
learning activities


•Among other things, I believe such 
activities can provide flexibility and 
variation, needed to make learning 
accessible to all students


•Focusing on letting students (A) 
solve problems (preferably hard) or 
(B) create new opportunities for 
someone, or both



Example 1

Student measuring the lifting force of the weather 
balloon using a newton meter
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Electronic components  that could cut the tether 
between balloon and the smartphone packet

GPS data from the phone showing the trajectory Local newspaper article about the project

•MOSCUS – MObile Solutions and data 
Collection in the Upper atmoSphere


•Cross-collabotation between two classes 
in the fall of 2011


•Class of students in mobile technology, 
with the task of building a weather balloon 
with near-space capabilities that could 
collect data


•Carrying a (Android) smartphone to 
collect some kind of data and send data to 
help the class retrieve it upon landing


•Class of media production students 
tasked with telling the whole story (photo, 
text, video, feeding news outlets)

😐
😐😐 😐



Example 2

2009-2017
Producing content for social media platforms
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2009-2017
Planning live streaming

2018-2019
Experimental video multistreams to YouTube

2019-2022
Designing a new competition table and lighting rig

•First LEGO League


•2009 – 2017 Media Production 


• Planning, organizing, producing 
Social media postings, 
interviews, video streams, web 
pages and more


•2018 – Interaction design


• Prototyping, designing and 
testing miscellaneous tangible 
prototypes, artefacts and systems 
to help make a better competition



MOSCUS + First LEGO
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•So, starting the work of 
creating a teaching 
makerspace...


• ...I wanted a classroom 
and fascilities to support 
teaching and learning 
activities like MOCUS and 
First LEGO League



Teaching...
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•A small classroom  
(around 65 square meters)


•With some flexible fixtures 
and cabling from when the 
room was used as a studio 



...Makerspace
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•A small workshop  
(around 25 square meters)


•Workbenches


•Electronics, textiles, Wood


•3D-printers and a laser 
cutter


•Common hand tools



Digital and physical 
spaces of exhibition
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•Me and my colleague Anders-Petter Andersson 
(APA) have both promoted the practices of 
students exhibiting/sharing their work with fellow 
students over the years


•APA have led the work to find and use a digital 
platform for web portfolios, testing out MediaWiki, 
Wix, Wordpress, Research Catalogue and more


•Digital web portfolios: Mixed results. Lacking a 
user-friendly common technical plattform, a 
program-wide strategy and student confidence to 
share what they create


•Physical project wall: I designed and built a 
physical project wall with mixed results. A number 
of students described it as a "Wall of Shame" and 
expressed unwillingness to put their work on 
display, publicly in the corridor for all to see



The Teaching Makerspace
Version 2.0



2019
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•Moving ID Gjøvik from one 
part of campus to another  
gave new opportunities to 
re-frame what a teaching 
makerspace is 



Sketching as a method
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• I created a number of 
sketches in 2018 after it 
was decided that we would 
move the department to 
Mustad


•To contribute to the debate 
about how we wanted the 
new space to work and 
look



A multi-purpose room
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•As flexible as possible


•Signature teaching space 
for design students


•Day, evening and weekend 
activities


•Divided in a workshop 
space (right) and a 
teaching space (left)



The Design Factory with the 
Teaching Makerspace 2.0

Slide / 4427

•Offices ready by 2019


•New teaching facilities 
used for teaching first time 
in August of 2020



Flexibility
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•Has the potential of 
supporting different teaching 
and learning styles


•Movable furniture and 
equipment adds to flexibility


•The Teaching Makerspace 
have equipment/material 
found at other departments 
and works to include students 
from other departments



A Series of makerspace-
centric courses...
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•Before leaving the position as study program 
manager for BIXD, I took part in creating a series 
of interconnected makerspace-centric courses


•So that we could offer an alternative to designing 
for/on screens


• IDG1006: Technology, frameworks, and methods. 
Entry-level electronics. Largely individual, 
signature course for BIXD-students only


• IDG3750: Tangible interaction, WoT intro, 
Accessibility. PBL, Group-based, international


• IDG3006: Web of Things, Intra-disciplinary, 
collaborative, WoT Electronic systems, Group-
based, international 


• IDG3800: Improvements, communicating the story 
behind the projects, Exhibition. Individual/Groups

29

Bachelor in Interaction design 
2022-2023

IDG1000
Grafiske verktøy, 

prinsipper og metoder

IDG1000
Introduction to  

User-Centered Design

IDG1292
Web Coding

IDG1006
Fysisk prototyping

EXPH0100
Ex.Phil.

IDG1004
Farge i Grensesnittdesign

IDG1200
Grunnleggende psykologi

SMF1007
Prosjektstyring

IDG2000
Områdeemne: Design i 

helsetjenester

IDG2009
Kommunikasjon

IDG3009
Informasjonsarkitektur Valgemne

IDG2200
Design og prototyping for 

digitale produkter

IDG3002
Tjenestedesign

SMD2290
Etikk, bærekraft og 
samfunnsansvar

IDG3750
Sensorisk og 

berøringsvennlig design

IDG3541
Designpraksis i bedrift

IDG3101
Fordypningsprosjekt

IDG3006
Tingenes Web

IDG3910
Bacheloroppgave BIXD

IDG3800
Mappe og utstilling

A Matrix of rectangles, signifying the courses in Bachelor in Interaction Design at NTNU 
Gjøvik for 2022-2023. Four highlighted ones: "[1]Fysisk prototyping, [2]Sensorisk og 
berøringsvennlig design, [3]Tingenes web og [4]Mappe og utstilling".



Inviting Authentic Learning 
into our classroom

Design of Safety-Critical systems
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•Design of Safety-Critial 
systems with Carly Grace 
Allen in the spring of 2022


•Inviting in an ambulance in 
to the makerspace


•To look at how life-saving 
systems and interactions 
have been designed, 
implemented and used



Unconventional Teaching 
and Learning Styles
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•We also use the space for 
unconvential and practical 
learning activities


•Like re-potting plants for 
the physical prototyping 
course

😐

😐
😐
😐

😐 😐
😐

😐



Exhibitions

Photo: Kjell Are Refsvik, 2019
Prototype 1, office version
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Photo: Kjell Are Refsvik, 2021
Prototype 2, makerspace Version

Photo: Kjell Are Refsvik, 2021

Prototype 3,  Digital model   
projected in the workshop using 
Augmented Reality Technology 

from Apple

• I have designed a second version of a 
exhibition board for physical student 
projects 


•Providing much needed vertical space 
for student projects


•Could be turned into horisontal space 
with shelves using holes as fixing points


•A set of lasercut and 3D printed fixtures 
to create different kinds of mounting 
points


•No physical or digital exhibition space/
platform in use among students yet as 
of the beginning of 2023

😐



Designing and 
producing artefacts
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• I have created a number of artefacts 
over the last 6 years 


•Digital, electronic, additive and 
subtractive, combined


•To explain the use of enabling design 
technology, principles and software


• To inspire and inform students about 
usability, accessibility, sustainability and 
more in a physical surrounding

•To extend and improve or create new 
opportunities for the department


•Files and reflections on these to be 
shared on refsvik.design later...



Teaching Makerspace 
Council
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•After increasing challenges to 
organise its use and continued 
development, a Makerspace Council 
was established in the fall of 2022


•The Council is led by the Department 
Office Manager 


• ...and with representatives from Health 
and safety, Study programs, Teaching/
research Staff, the local makerspace 
manager and a student representative


•To help balance the different interests, 
needs, actors and activities and 
manage the practicalities

34

Alt-text: Four icons with a female human form.



Moving forward...



A walk of shame...

21. November 2021
Universitetsavisa.no
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•In 2021, design students and staff 
organised a "Walk of shame" at 
NTNU Gløshaugen, Trondheim 


•Identifying a number of 
(embarrassing) accessibility 
challenges in the built environment on 
campus Gløshaugen, Trondheim


•The reporting from the walk gave us 
interesting insights into accessibility 
challenges that we may not be aware 
of on a daily basis


•Ane gave me an idea for my own 
action research project



My (new) role
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• I was leading study programs in design and 
advocating a Teaching Makerspace from 
2016-2021


•From 2021, I started working towards 
qualifying as an Associate Teaching 
Professor (Førstelektor)


•Needing a more narrow scope, I am now to 
be found in our Teaching Makerspace that I 
help create, investigating the overlap 
between the Teaching Makerspace and 
UDLHE (Universail Design for Learning in 
Higher Education)


•Looking closer into how I teach, tutor and 
evaluate in a teaching makerspace so as to 
include all students

37

Teaching 
makerspace

UDLHE 
Universal Design for  
Learning in Higher  
Education

Alt-text: Two overlapping circles named 
"Teaching Makerspace and "UDLHE Universal 
design for learning in higher education"



Research-based teaching – 
Teaching-based research
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•I am working together with my 
students to improve the 
universal design of my 
courses


•Using established frameworks 
and guidelines for UDLHE


•Part of the work feels like my 
own personal «walk of 
shame» through my own 
teaching, tutoring and 
evaluation practices



IDG1006  
Physical Prototyping
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•Students get to learn about 
design frameworks and 
design methods

•After collecting insight and 
developing empathy...


• ...students define a problem, 
create concepts and build 
and test a plant-centric 
prototype 


•Using additive, subtractive and 
electronic parts

Prototype

Ideate

Define

Empathy
Test

Alt-text: Circle divided into five parts with 
each part having an arrow to signify a 
clockwise direction. 



IDG3750  
Tangible Interaction
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•Problem- and project- based 
course


•Students gets to investigate and 
try to solve a tangible challenge


•Projects often rooted in our 
physical surroundings


•Students write a report, create a 
prototype/model and grant a 
Creative Commons license to 
enable future students to extend 
the project

40



Future Technology 
Studies (FTS)

Slide / 4441

•From 2019 to 2021 NTNU ran the Future 
Technology Studies (FTS) project


•Initiated by the pro Dean and led by Geir 
Øien and Nils Rune Bodsberg it looked 
at the challenges for the educating the 
technology student of the future at NTNU


•The reports that came out of the project 
pointed to a number of challenges and 
suggested solutions


•Including a list of principles to guide the 
development of facilities and programs...



Ten FTS Principles
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• In 2021, the Dean at NTNU 
pledged that NTNU would 
support the ten principles 
stated by the FTS project


•My interpretation is that our 
Teaching Makerspace could 
play an important role in 
supporting several of the ten 
principles of educating the 
technology student of 
tomorrow

42



Thank you for attending.


Questions or comments?
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Name and rank and  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Kjell Are Refsvik, M.Sc.

University Lecturer

Online points of 
contact  

Email: kjell.Refsvik@ntnu.no

https://www.ntnu.no/ansatte/kjell.refsvik

Employer Norwegian University of Science and Technology

Faculty of Architecture and Design

Department of Design
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