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ABSTRACT 
The following is a position paper for the “Shifting Borderlands of 
Technoscience: Tracing Trajectories of Critical Praxis” workshop 
as part of the Aarhus 2015 Critical Alternatives conference. In this 
paper I will describe how my Ph.D. project relates to theme of the 
workshop, focusing on how I have tried to situate a praxis of 
critical reflection and making among Danish school pupils as part 
of a Danish FabLab@school project. These sites borrows ideas 
and praxis from digital fabrication laboratories and hacker spaces, 
and move them into schools, in order to educate pupils about 
design, technology and how they themselves can “learn-how-to-
learn” and act upon the world as a mutable entity upon, changing 
situations into preferred ones. The promise is thus to move 
beyond using technology as information delivery tools, e.g. using 
the Internet as a knowledge resource, and move towards a more 
reflective engagement with technology. Education is a highly 
political and institutionalized practice, and critical and reflective 
praxis are hard to come by in what Gert Biesta describes as the the 
age of measurement [1], which focus on basic IT skills and 
competences, e.g. how to search on Google.  

My Ph.D. project aims to study pupils engaged in design 
processes with digital fabrication technologies and materials 
situated in public schools, and examine how critical approaches to 
engage with technology can be brought into schools in order to 
scaffold self-determination, co-determination and solidarity as 
part of their Bildung [2]. My current research is very much 
inspired by the critical praxis found in hacker and libre software 
culture, and I’m especially interested in how values such as ethics 
can inspire future practice in FabLab@school contexts, in order to 
scaffold pupils in developing a critical digital design literacy as 
part of a more overarching digital Bildung. 
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1. INTRODUCTION TO RESEARCH 
TOPIC 
My Ph.D. project aims to study how primary school education 
might scaffold a multitude of critical literacies that has to do with 
critical making and hacking [3], [4] and the design of digital 
materials [5]–[7], combing both theory and praxis through a 
Constructionism and designerly approach to hands-on teaching 
and learning. Developments in digital fabrication [8] are often 
understood in terms of its sociocultural imprint in the form of the 
so-called maker movement [9],	   [10], a scattered term for a do-it-
yourself culture that is getting increasingly popular with digital 

technology enthusiasts. Educational institutions are making 
investments in various digital fabrication labs (FabLabs), with 
the objective of developing and scaffolding [11] different ITC 
related literacies among pupils. Paradoxically OECD, P21 [12] 
and other international educational institutions have created 
assessment regiments, which focus on the teaching of specific 
skills and knowledge to a common preset of goals [1], which 
contradict the ideas and values promoted in digital fabrication 
activities by e.g. [13],	   [14], [3] and [8], not scaffolding Bildung 
amongst the pupils. The so-called democratization of digital 
fabrication technologies and materials has also given birth to a 
recurrence of hands-on crafting and homemade production of 
(technological-) artifacts [8],	   [9], creating new relationships 
between human consumption and production of technological 
artefacts. Proponents of this “maker movement” argues that the 
missing bond between consumer and producer is slowly, but 
surely being restored through this democratization of digital 
fabrication technologies – coined as the next industrial revolution 
[9].  

Research in digital literacies is highly topical  in education 
research [14], and recently the study of digital fabrication has 
started to play a significant role [8],	   [13]. Central to the current 
developments in the field are initiatives such as the 
FabLab@School project at Stanford University, which 
distinguishes itself by its educational focus on digital fabrication 
based on the theoretical foundations of Seymour Paperts 
Constructionism [15]. Similar approaches to education are getting 
developed in the Danish public school, but research of the 
phenomenon is still underexposed in the more critical and 
participatory Scandinavian design and research tradition. The 
study draws its inspiration from the diverse field of hackerism 
[16], which have played a huge part in the development of the 
Free and Open technology and culture that has fueled the 
democratizing of digital fabrication technology to the public (e.g. 
the RepRap 3D Printer, the Arduino platform or one of the 
thousands of freely community contributed code libraries, to name 
a few). Hackerism have a strong tradition rooted in ideological 
values and critical philosophical discussions with foci on digital 
technology and networks [17], a praxis that seem very close to 
Critical Making [3], [18], [19]. On the other end of the spectrum 
we find the maker-spaces such as tech-shop, which is more about 
turning a economic profit than creating social worth through free 
and open digital designs for public use. 

The hackerism perspective is contributing to the project through 
analysis of hackerism values found in their technical praxis 
through ethics, aesthetic and other social engagement, in 
correlation to FabLab@school activities and how they harmonizes  
with certain social and ideological conditions and goals. My 



preliminary suggestion is that hackers have the confidence to not 
simply use a preset of tools; rather, they appropriate a certain 
designerlyi mindset and approach in dealing with digital 
technology and materials, one that sees technology as an agent of 
potential change and is able to critically think and reflect upon 
how digital technology influences democratic society they are 
brought into. Such a critical approach lends itself to a critical-
constructive didactic, in which I will examine existing theories 
and concepts for institutionalized teaching and learning, in 
relation to the concept of Bildung (Klafki, 1996) in relation to the 
21. century digital network age that we live in. 

2. THE WORK SO FAR 
So far my work has primarily consisted of the following: 

• Writing academic papers for FabLearn 2014 conference 
and IJCCI journal (in review) 

• Speaking at FabLearn.eu 2014 Aarhus, partaking in 
IDC2014 and FabLearn 2014 Stanford 

• Collecting quantitative data on pupils’ abilities and 
literacies with technology through a baseline survey 

• Ethnographic inspired observations of design inspired 
activities designed and facilitated in FabLab affiliated 
school teachers 

• Three Constructionist inspired interventions with focus 
on designing and hacking in a FabLab@School.dk 
context 

• Technology teaching workshops for children in different 
schools, and been volunteering in facilitating co-
designerly workshops for the Coding Pirates1 computer 
club for children 

In my paper for FabLearn 2014 [20], I argue that digital 
fabrication technology that subscribes to a closed source / black-
box model also embodies the intrinsic values that stems from such 
a design approach (e.g. maximizing of profit, tight right 
management and control, less freedom to the end-user, remixing 
is made punishable by law). This argument touches upon the issue 
of embedded values in design, and the different interpretive 
relationship between designer, artefact and the subjects who ends 
up with using the design. My claim is that technology designed as 
a black-box, does not encourage the user to explore its insides – 
sometimes the manufacturer even discourages such activities. 
Proponents of Creative Commons and Open Design talk of WYS 
≠ WYG2 to describe design that become opaque through black-
box design thinking [21]. They suggest that open source hardware 
embodies the technical knowledge and that such designs give 
users access to that knowledge as a result of their open source 
design. Likewise, schools seem to think of appropriation, e.g. 
remixing, as plagiarism, and of ideas as stable objects onto one 
should claim and secure ownership. 

My submitted paper for the International Journal of Child-
Computer Interaction (IJCCI) takes its departure in the hacker 
ethics, and how we tried to design school activities based on some 
of these hacker ethics [17], [22]. The IJCCI article discuses issues 
surrounding critical aspects of digital technology and networks 
usage in schools, and how teachers might design school activities 
in FabLabs that scaffolds critical reflection on contemporary 

                                                                    
1 http://codingpirates.dk/ (visited 29-6-2015) 
2 What you see is not what you get. 

situation of our digital network society and the technology that 
constitutes much of todays communication on the Internet. 

The papers mentioned above draws upon an ongoing research and 
development collaboration between my research group at Aarhus 
University, and teachers from a selection of Danish FabLab 
schools. As part of this collaboration I have completed a 
quantitative questionnaire survey with 1100+ participants. The 
aim of survey was to create a baseline for Danish adolescents’: 

• Abilities to use, master and understand digital 
technologies 

• Abilities to actively engage in heterogeneous 
communities of practice 

• Abilities to think and act innovatively (with technology) 
on societal challenges 
 

Following the survey I have been designing and undertaking three 
interventions at approximately 7 different Danish public schools 
throughout the last year. The desired learning outcomes and 
design ideals of the interventions were: 
 

• Design judgment & ability  
• Technological & cultural imagination 
• Hacker confidence 
• Critical Digital Design Literacy / Bildung	  

	  
The third intervention is in its final stage and am I currently in the 
phase of preparing and undertaking a qualitative analysis in 
collaboration with my research group. 

3. THE PLANNED NEXT STEPS 
New and improved iterations of our interventions in 
FabLab@School.dk settings are already planned this August and 
throughout the rest of the semester in 2015. Now I am focusing on 
getting my empirical data analyzed and interpreted, which will be 
used as empirical basis for writing future academic articles and 
design future experiments. I plan to base this analysis on a 
critical-constructive, looking at the historical-hermeneutical, 
empirical observations and social analysis and ideology critique.  
I also plan on writing a literature review on how the field of child-
computer interaction articulates concepts such as hacking, 
tinkering, crafting, making etc.. All concepts are distinct from one 
another, yet it seems to me that the concepts are used 
interchangeable, without much consideration to the differences 
between them. The article will be based on an upcoming 
workshop with participants from different hacker and maker 
communities, where we will be discussing the concepts and what 
they mean to different communities where digital fabrication is 
the new normal.  

I hope that participating in this workshop at the 5th Decennial 
Aarhus Conference on "Critical Alternatives" 2015 will provide 
me with suggestions and methods as to how I might study the 
critical aspects of education in FabLabs@school, and how to 
design school activities (research cases) can scaffolds critical 
reflection and praxis among pupils and their teachers. 
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