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Epigraph

“building fires
requires attention
to the spaces in between,
as much as to the wood.
When we are able to build
open spaces
in the same way
we have learned
to pile on the logs,
then we can come to see how
it is fuel, and absence of the fuel
together, that make fire possible.”
(Brown 2003, 89)
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This story twists back and forth between practice and theory, expanding horizontally 
in both directions. 
 
Look left for practice.
More theory is hiding on the right hand side. 

Here in the center, there is a story that bridges both sides, weaving together the main 
points and highlights. 

How to read this?
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Making sense in times 
of trouble
This research project operates on multiple layers. First and foremost it is about the 
specific pedagogical challenges at Bouwkeet, a brand new community Makerspace 
for youth in Bospolder-Tussendijken in Rotterdam. Within the tremendous variety of 
Makerspaces popping up across the globe, Bouwkeet is quite unique as a dedicated 
space for learning by making. It is strategically positioned in a resource-scarce and 
culturally diverse neighborhood, offering impressive facilities and a custom-designed 
space of five well-equipped workshops with a solid concrete base, separated by 
glass walls. Fablab (for digital crafts), metal, wood, ceramics, and textile, each with 
its own bright color scheme of machines. The Makerspace is also distinctive due to 
the ample private funding invested, which makes it free of charge for participants 
and free of constant operational concerns about making ends meet. Without this  
gift, many participants from this neighborhood would most likely not be able to  
afford such activities. And from this initial investment, a chain reaction of reciprocity 
is sparked, as every participant is challenged to think of what they can give back to 
the community in terms of time and skills.  



The aims are clear from the outset: 

Bouwkeet is dedicated to cultivating  
empowerment, developing soft skills 
and broadening the horizons for young 
people (10-15) in the neighborhood 
of Bospolder-Tussendijken. 



In short, creating brighter future prospects for youth in this neighborhood. 
The entire organization revolves around these clear educational aims and a firm 
commitment to testing if the envisioned goals are actually being reached. My work 
here is not about measuring the impact—it is too early for that. This core of this 
project, based on six months as an embedded researcher at Bouwkeet, is dedicated 
to developing a practical toolkit and training program for the facilitators working at 
Bouwkeet.

Over the past nine months since, the initial launch in the fall of 2017, this well-
equipped Makerspace has grown from offering a few initial workshops and basic 
school programs, to a full-fledged and functioning Makerspace with over 25 workshops 
per week in the various workshops. The makerspace is a place where people are 
motivated to come, with a growing positive reputation in the neighborhood. It is also 
attracting quite some attention from the municipality, and national and international 
policy makers as a case study on planting a makerspace as a tool for community 
empowerment.  

The place is bustling with activity on an average afternoon, with full house in all the 
workshops, and waiting lists for activities such as building your own computer, your 
bicycle, making your own clothes, basic ceramics and woodworking. In short, the 
conditions and facilities are extremely felicitous to make this work. The building is in 
tip-top condition, boasting state-of-the-art machines, The kids show up and are eager 
to learn. So what will they make? And how to help them develop their skills? What 
conditions are needed to work towards the deeper learning goals, which principles 
to structure the lessons? What incentives can you give people to carry on in face of  
a set-back, for failure and frustration is inevitable in the process of making. The 
internet is full of lesson plans, construction kits, instructables etc. But none of them are 
tailor-made for this specific context. 



An important not here is that many of the facilitators have no prior pedagogical  
training whatsoever. This is not actually a disadvantage, I would say, it is also an  
opportunity. If you have been teaching in the traditional school system for many years, 
you can fall into a rut, into habits that will probably get in the way of a constructionist 
way of teaching. Indeed, Bouwkeet is a place for hands-on education, but it operates 
quite differently than, say, a school. The facilitators are careful not to call themselves 
‘teachers’ and the participants are not ‘students’, although the kids often default to 
addressing all grown-ups in the go-to teacher terms of ‘juf’ and ‘meester’.

In theory, the lessons are grounded on an different pedagogical model than traditional 
schooling. The basis for this kind of learning is not as new as the facilities and the 
trend of Makerspaces. In fact, there is a very strong international legacy of educators 
working in the constructionist tradition. In practice, it is easy to lose sight of the  
underlying educational goals and to figure out what it means for the next lesson. 

The first layer of this research project, as I have described it so far, is all about  
mapping the troubles in the microcosm at Bouwkeet. Based on meticulous fieldwork 
observations, comparative literature reviews, and testing in practice, I have set out to 
find some evidence-based didactic tools that can bolster the pedagogical vision and 
give some practical pointers help align the momentum of this high-potential project 
with its long-term goals. This part of the research is completely at the service of  
Bouwkeet, aimed at helping the facilitators in empowering the young people of BoTu.

This analysis is rooted in what Irit Rogoff calls “criticality” (as opposed to fault-finding 
and analytical “critique” and “criticism”). Criticality means staying with the trouble, 
inhabiting it. My aim is to make this field stronger: to fortify it, not to tear it down. To 
align the words and actions in such a way that make space for emancipation, and 
defend from oppression and exploitation.



Zooming out from the microcosm and specific challenges at Bouwkeet, I position this 
educational project in the context of a critical analysis of some fundamental problems 
at play in the maker movement at large. 

Indeed, the other two branches of this research project operate on a different scale, 
mapping a wider set of troubles at play in maker education, by unpacking some  
of the assumptions in ‘making’ as a concept, analyzing this from an ethical and 
pedagogical point of view. After looking at what people are doing at Bouwkeet,  
I step back again and engage with what people say they are doing.

On this transversal journey, I have two companion creatures to think with: an  
octopus and a gnome. The first one is not only has fascinating decentralized nervous 
system—it has multiple brains and can think with its tentacles—it is a shapeshifter, an 
escape artist a creature so flexible it can fit itself through the tiniest openings.

The Gnomes in this story live at Bouwkeet. It is what the staff at the makerspace call 
each other as a half-joke when someone secretly helps the teenage participants by 
making things for them or helping to do things they are not willing or able to do  
(in terms of time or difficulty) before.



One of the founders of Maker Education, Seymore Papert, pointed out that if a 
teacher from 500 years could time-travel into a contemporary classroom, they could 
take over the class in no time: the basic configuration of a school has not changed 
in centuries (Blikstein 2013, 1). However, if a factory worker, inventor or craftsman 
from 100 years ago were to make this trip, and step out into a Makerspace, they 
would also recognize some elements and perhaps mistake a Makerspace for a little 
sweatshop or factory (Flusser 1999, 43). 

Part of zooming out is putting maker education into historical perspective to understand 
what is new and what is not. What is new in ‘making’ compared to the much  
older traditions of craft? First of all, such a broad container term already says it:  
making could be (almost) anything. And here’s where the trouble starts: with such a 
fuzzy term as ‘making’, one that can be stretched to include whatsoever, what are  
we actually talking about? 

What troubles?
What’s the trouble with ‘making’? In a world flooded with prefab mass-produced 
stuff, where so many people escape into the bubbles of online social networks 
through tiny shiny screens, the return to the messy materiality of DIY—even better, 
Doing It Together—is a welcome phenomenon. The ‘maker movement’ celebrates all 
things handmade, one-off, tinkered toys, the burn marks of a laser and the telltale 
ridges of a 3D print. As long as there is a personal touch and it did not roll off the 
conveyor belt of a factory, you can say “I made something”. 



There is never anyone doing anything, there is always someone doing something, 
somewhere. There is a certain knowhow, the tricks of the trade, that can only be 
gained in the process of making. In making we become intimately familiar with the 
qualities, affordances and constraints of the material and digital world, the critique of 
our peers and the rule of law—the interchangability of bits and atoms, the resistance  
of the sewing machine, the sensitivity of sensors, the market forces, personality 
clashes and the vulnerability of other living beings. In making you become aware of 
the inability to be in full control, and at the same time, find out which buttons you can 
push.



Last stop before we move on to the next chapters. We need to talk a bit more about 
tools. One of the main points of this thesis is that maker education tends to operate 
with quite a flat conception of tools and technology. In Chapter Three, I will explore 
this in greater deal. But for now I would like to point out the simple fact that tools 
work in multiple directions. As Marschall McLuhan put it “we shape our tools, and 
then our tools shape us”. 

We make things. And things make us. This goes both for the tools, that shape us as 
we use them, and for the final objects, that also by virtue of their material qualities 
shape our behavior. In design, form may follow function. But in the use of objects,  
in our confrontation with the material world, functionality is shaped by form. This 
principle can be formulated in different ways. We can call it the force function of 
design, material hegemony, the third teacher. All these things are aspects of the same 
dyanamic: we are born into a given world, and the shape of this world determines 
how we can navigate through it. We can however influence it to a certain degree – 
in what we wear and eat, in the interior of our homes, in the assignments at school. 
In this sense, everyone is a maker: we make a life, somehow, with whatever is  
available to us. And in turn, the things we make shape us and shape those around us. 
To understand the learning going on in a makerspace, with so many tools an tech-
nologies at hand, it is important to be aware of the nature of tools as teachers and 
teachers as tools. 
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Scaling the scope

“In theory there is no 
difference between 
theory and practice.  
In practice there is.” 
Exact origins unknown. Quote attrib-
uted to Yogi Berra, Einstein,  
Jan L. A. van de Snepscheut



The three levels of this research project are inextricably entangled. Nevertheless,  
they each approach the issues at hand from a different angle, operating with their 
own particular set of questions. The practical layer focuses on the needs and  
requirements in the particular situation of Bouwkeet – working with the challenges of 
‘zero to maker’, that is, crafting a toolkit for technology education that is suitable to 
the 10-15 year olds in the BoTu neighborhood in Rotterdam. This is about matching 
the current activities with the particular learning goals, as formulated in the policy 
documents. The result of this is a pedagogical toolkit and a teacher training program. 
The main story (in the middle) asks some basic questions about the assumptions in 
maker culture, searching for a pedagogical position in this field, based on a critical 
understanding of tools and technology. All this takes place in juxtaposition to a more 
profound philosophical and meta-level exploration in which I turn to critical theories 
of tools and technology, and the dynamics of wicked problems that serve as a  
contextual backdrop to the other two levels. 

What kind of pedagogy will support people in the slow and complicated work of  
facing the troubles of technology in society? What kind of pedagogy will shape 
subjects who are willing and able to take responsibility for living together (people, 
critters, robots, machines) in the future? In the chapters that follow, I hope to provide 
a basic framework and position in the context of this emerging field. This study is  
will never be complete, and yet I hope is that it will provide fertile grounds for future-
crafting with the momentum in this complex field called maker education. 



Before proceeding, a few notes on my position and a brief take on the trajectory that 
got me here in the middle of things. At Bouwkeet, I am an independent researcher 
and a freelance facilitator. Over the months of this fieldwork, I have become a part of 
the team. This gives me an insider-outsider position. When people ask me what I do 
or what I have studied, the answers can be rather long-winded. The short version is 
that I work along the cracks between theory and practice. I am an educator, an artist, 
a researcher and an activist. 

“A theorist is one who has been undone  
by theory”

Rogoff writes in the introduction to her article on criticality. This puts words to my  
position, which is not the stability of certainty, but rather perpetual curiosity and a 
commitment to ‘stay with the trouble’ (Haraway, 2003, 1). I am twice undone: by 
theory and by practice, again and again.  What is left is something in-between—this 
is the space in which I operate. 

My prior training includes cultural anthropology 
(where I learned the difference between what 
people say and what they do), physics (where 
I gained a deep respect for matter), philosophy 
(where I learned so much from what other people 
have written), cultural analysis (where I learned to 
entertain conversations between concepts and ob-
jects) and digital media design (where I learned 
how to make circuits and buttons). From this 
academic journey, I learned the skills of analytical 

Position



thinking and became well-versed in a wide range of theoretical debates. In 2007, 
I left to found Studio Babel, an interdisciplinary collective, because I realized that 
the last thing I wanted to do all my life is produce words about the world. To quote 
Benjamin, quoting Goethe: 

“there is a delicate form of the empirical which 
identifies itself so intimately with its object that it 
thereby becomes theory” 
(Benjamin, quoting Goethe 1972, 22). 

From there I have developed a practice of teaching and researching to complement 
my own artistic work. 

I don’t study theory from an armchair, I want to get my hands dirty and to learn how 
to speak the language of machines. To think, to act, to interact. Over the past 10 
years, I have been building my practice in theory and my theory in practice. Saying 
that I am an artist allows me to work with the material world with radical openness, 
although the things I make are never gallery-based and not for sale. I use visual,  
material, poetic and messy methods to work through things and experiment with  
interacting with others in new ways. 

The reason I have turned to tentacular pedagogy in the end, is that I am not satisfied 
with making and thinking; to have an impact on the future of this world, we need 
to make systemic changes. The resources need for this are already there. We need 
become fluent in making and breaking connections. 



1. Educational project: developing a pedagogical toolkit 
for Bouwkeet 
(zoom level: micro)

How can Bouwkeet create the optimal 
conditions for young people (age 10-
15) to engage in ‘learning by making’, 
focused on developing empowerment, 
soft skills and broadening their  
horizons’?



Main question: What is the pedagogical 
task for ‘maker educators‘ and what 
tools are available to support this?

2. Tentacular pedagogy: acting between practice and theory 
(zoom level: scaling micro <> meso <> macro)



If making is a solution, what were the 
problems in the first place? 
Is making an adequate response to 
these problems?

3. A critical inquiry into the tools for making in relation to the 
wicked problems of technology
(zoom level: meta)



0: preparation

Sept.
Oct.

Nov. Feb.Dec. Mar. MayJan. Apr. Jun.

1. Cultivating empathy 

2. Mapping the context 

3. Analyzing the troubles

4. Searching for 
suitable tools 

5. Toolkit design 

6. Testing and feedback 

The research trajectory 2016-2017



WHAT PEOPLE SAy
≠

WHAT PEOPLE DO

Underlying the design of this research is the simple assumption that there is often  
a significant difference between what people do and what they say. I am most  
interested in what they do, because this is the level at which we can act. 

By using different tools and constant juxtaposition of methods, I hope to provide 
insights that, although are not objective, will ring true with the lived reality of the  
situation and help find a way forward in facing the troubles at hand.



Where are we?
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Mapping makerspace 
education

I will situate Bouwkeet within two contexts: the physical environment of BoTu, Rotterdam  
and the Netherlands. I will take a closer look at who is coming to this makerspace 
and the local and national context in which this particular project is embedded. The 
questions being addressed are: why here, why now, what else is there, who is there? 
Secondly, I will map the discourse around maker education by looking at the policy 
of Bouwkeet in relation to the wider discourse and recourses in Maker education. 

“The most critical question which a philosophical  
analysis of social ontology must answer is the 
linkage between the micro and the macro (…) 
[A]n answer to the question of their mutual  
relations basically determines the kinds of social 
entities whose existence one is committed to 
believe.” 
Fuglsang (2006, 239)



What are the current conditions under which participants at Bouwkeet are engaging  
in ‘maker education’? Important for this analysis is looking at the makerspace both 
within the local and the global context. What are the dynamics at play? How do 
issues on the different levels scale back and forth and feed into each other? I will 
respond to this question on three levels: 1) in the microlevel, looking at the tools,  
the activities the pedagogical framework and context of Bouwkeet 2) analyzing the 
rhetoric of Makerspaces 3) position both of these in the macroscale of the global 
dynamics of the ‘wicked problems’ of technology in education. 



I will start in the middle of things, which is the microlevel grounding this research  
project. The profile of Bouwkeet is very specific: it is targeted at youth age 10-15  
in one of the least affluent neighborhoods of Rotterdam. This makerspace is unique 
in many ways, because it is a social intervention, with the ambition to transition to 
being a bottom-up community-lead platform for the inhabitants of the Bospolder- 
Tussendijken neighborhood. 

Microlevel: Bouwkeet

First, a few things about the area where it is located. The demographics of the  
neighborhood characteristics related to youth show: 1) high level of people with  
a migrant background and 2) high levels of economic poverty and unemployment 
3) the families with children are often large families with many siblings 4) there is an 
above average level of youth criminality 5) this is a resource-scarce neighborhood, 
with few (free) activities for young people to engage in outside of school. What does 
this look like in practice? And how does this show up in the context of the makerspace?

GLOBAL LOCAL MAKERSPACE LEARNING 
COMMUNITY

Network dynamics, 
(post)industrial capitalism, 
migration, technology 
innovation, transportation of 
goods, multinational 
corporations.

Neighborhood facilities, 
roads, buildings,neighbors, 
parks, urban space. 

A situated space, a building, 
specific and concrete. 

The people, both individual 
and in collective 
assemblages. 



The Netherlands still being a social welfare state, the basics needs of children  
growing up in this area are covered: housing, health care, school, food. And that is 
it. Families do not have much budget for extracurricular activities, holidays, or  
unnecessary gadgets. 

Based on the local context, a design choice in the policy at Bouwkeet is to focus on 
making practical and functional things, assuming that people with little money will 
want to make useful things. The assumption is that under conditions of scarcity, the 
priority will shift to utilitarianism. But is this the case? 

What I found in practice does not point in this direction. In fact, many of the things 
I see kids making (when they have the freedom to decide for themselves) are quite 
whimsical, playful, more focused on having fun and increasing social status than  
being particularly useful. The current rage, for example, is to 3D print fidget spinners. 
The dangers of trivialization in ‘zero level’ making are also addressed by Blikstein 
in what he calls the ‘keychain syndrome’. When people find out how to make some-
thing they like, the next thing the often want to make is more of the same. 



The thing lacking for kids in the context of Bouwkeet is not just ‘useful’ things, but the 
space to make things that one might want, but not actually need. For example: the 
fidget spinner, which is all the rage at the moment. The other tendencies I see is  
making unique hand-crafted things to increase one’s social status, making things that 
are connected with the culture of original, one can give as gifts to others or sell. In 
other words, the things people make are about bolstering or expressing who they are 
in relation to other people. In this sense, it is worth reflecting with the participants not 
only on what something is, but why they made it, who it is for and what it means to 
them.

The scarcity is not only about a lack of resources (stuff), as buying things is cheaper 
than ever. It is about a lack of influence on the material world. On a second level, 
one thing I’ve noticed compared to other Makerspaces with the same age group, is 
a strong spirit of competition, which results in bullying and reluctance to help one 
another. 

Bouwkeet as such is not a copy of another place, nor can it be used as a model to be 
copied as such to anther context. The power of this and the lesson to be abstracted 
is doing the work of mapping the context and seeing what is really needed, where is 
the added value. In order to open up these choices to other places, I have developed 
a simple tool for mapping the strategic position of Makerspaces.



Beneath the surface level of making, technique and technology, there is a more implicit  
layer of learning that is what Bouwkeet is actually really all about: empowerment, soft 
skills and expanding your horizons. Ultimately, it is aimed at increasing the life skills 
people need to ‘make it’ in life. In other words, it is about working with technology  
as a medium for transferring skills. It is about shaping subjects (people), while shaping 
objects (things). 

The theory of change in the policy documents at Bouwkeet is clear. They are trying to 
increase the opportunities of young people (age 10-15). The mechanisms so far were 
quite general: learning by making, showing what you’ve made, peer-to-peer learning, 
role models. The question from the financers is: what will the long-term impact be on 
the neighborhood? Can you ‘uplift’ a neighborhood by inserting a makerspace? 

Photo by Sander van Wettum



In order to point the activities of the makerspace towards reaching the central learning  
goals, before opening they doors, the staff developed the so-called ‘Bouwkeet method’, 
a policy document with a set of mechanisms and principles intended to achieve these 
effects. Of course, in every start-up, you run into some unexpected challenges in the 
beginning. What sounds great on paper doesn’t always cover all the challenges  
in practice. In a process of trial and error, with a set of clear learning objectives and 
a tremendous dose of enthusiasm and commitment, the team hit the ground running. 
Since the launch in September, the operational workload of developing a new  
curriculum, training the staff and finding out what works best for the participants has 
been a steep learning curve—one that the team has embraced. But they have their 
hands full, running the entire operation with only a few paid positions and a large 
group of volunteers. There is little time to philosophize about deep learning processes 
when you have a group of teenagers in front of you. 

Zooming out from Bouwkeet, we can see that this particular place is an instance of 
a global phenomenon that has been emerging the past 15 years and is still gaining 
momentum. So now we know about Bouwkeet in specific, what is a makerspace in 
general? And what do we mean by ‘making’?



Meso level: the global rise of makerspaces 

Making is one of the latest buzzwords in education. It is often framed as something 
that is intrinsically progressive. Where does this hype come from? What can we 
learn from maker education in other contexts for Bouwkeet? ‘This time it is different.’  
Peter Troxler writes in the report on Maker Education1. The Maker Education movement 
is posed as a unique intersection in time and technology – different from the previous  
waves of innovation in that previously was absent (Illich’s dream of the ‘web’) or 
instances where technology was used to control people. Although Makerspaces as  
a particular configurations of networked learning spaces are new—especially at this 
scale and with this much funding and popularity—the claims to enable an emancipa-
tory revolution in education have a much longer tradition. 

1 This is a recommented (Dutch) overview of the resources and learning theories associated with the 
Maker Movement.

Making in general, and Makerspaces specifically, are umbrella terms that  
includes what was previously divided into the disciplines of art, design and 

art design engineering

designing

ideation

analysis prototypingproduction

making
(almost) anything

Dismantling

alienation wicked problems



engineering. So this is convergence culture, a melting pot of disciplines that used to 
each have their own workshops, materials and methods. So in one workshop, you 
will now have woodworking, metalworking, textiles, electronics, digital fabrication 
(3D printers, CNC mill, etc). Makerspace claim to represent the next industrial  
revolution: the tools and technology to make (almost) any physical object available, 
so that their use is (re)democratized. So brought back into neighborhoods and made 
accessible for free to the general public. So instead of being consumers, people  
are making their own ‘stuff’ again. This is an idealistic movement of empowering 
people through giving them the tools that were previously tucked away in factories 
and professional manufacturing. You could read a classic Marxist dream in this in 
bringing the means of production to the people.

Compare making with swimming. When you go swimming, there is little confusion: 
you do one part (moving your limbs, breathing), but it is the interaction with the  
water and some basic laws of nature that propel you forward, or backwards, or 
treading water in one place for that matter. But whether you swim, sink or float, you 
are working with the forces of buoyancy, gravity, resistance, flow. 

If you want to learn to swim, you go to a pool or a lake. If you want to learn to 
make, you can go to a makerspace. But the funny thing about Makerspaces is that 
it’s not always just about making. The aims and ambitions attached to making are 
much deeper and wider than the stuff being made. What is being practiced in  
‘making’ is not a one way street of mind over matter, a person ‘making things by  
imposing their will on passive materials. Making involves negotiation, collaboration—
with people, tools, machines, and with inanimate objects.



If making is 
an answer, 
what was the 
question?

Macrolevel: maker culture and its discontents

Backing up a bit, why do we need  
maker education? What issues is it  
supposed to solve? What are the  
assumptions and the narratives driving 
this? 

When we look around us at the ‘made’ 
world of bricks and mortar, steel and 
concrete, plastic and rubber, the infra-
structure of transportation, housing, 
industry, the stuff we use, the clothes we 
wear. One of the most salient features of 
this complex system we call capitalism,  
is that we don’t see how things are made. 

We need to zoom out even one more layer to the global scale. The problems at hand 
are not caused by a failing educational system alone, by the inability to keep up with 
the latest technological developments. Indeed, to have schools speed up and follow 
the trends of all the latest technologies would in no way solve the problem of preparing 
the next generation for the future. The problems at hand are much more complex. To 
understand this, I think it is fruitful to frame the problems in education and the solution 
of Makerspaces in the context of ‘wicked problems’. In the model I have made here, 
the different arms interact and at any point, new ones can join forces.





What's the trouble 1: failing educational system

What's the trouble 2: pillarization of knowledge

One way of looking at this is the idea that the current educational system is not  
teaching people what they need to learn for the future. This is a crisis of schooling, 
which is teaching people to become redundant, unable to grapple with the quickly 
changing world of technology. The jobs of today may not exist in the future. There is 
a new generation of machines, robots and networked algorithms that make many  
traditional roles. The problem is that the educational system is not preparing people  
for the current and future world, and that it cannot be changed quickly enough. 
Inserting a new kind of educational space that supplements the schools, instead of 
engaging with the slow process of chainging education from within.

Making is a kind of conceptual superglue, serving as the widest umbrella around. 
Why would we need it? Because in the age of enganglement, the boundaries  
between disciplines are fading, and at the same time, It can bridge the toddler cutting 
cardboard and the robot building skyscrapers; artists creating subversive works in  
the spirit of critical making, or polished commercial work, shipped to package. 
Collaboration between technology-centered educational institutes and art schools, 
between amateurs and professionals happens to a certain degree, but the challenge 
is to understand each other. Making is what comes after the tower of Babel is torn 
down and people try to put the rubble back together. Everything is connected, but we 
cannot see the connections. Making is an attempt to bridge this divide by offering a 
word to performatively conjoin such diverse fields. Of course, there may be  
resistance for those who have not named themselves or who feel uncomfortable with 
such conspicuous figures in the same vast container. 



What's the trouble 3: alienation

A second answer to the question of ‘making’ as an answer, is that it answers a much 
older problem of alienation. As Marx already identified, we have become estranged 
from the process of making the material world that surrounds us, divided from the 
value of objects through industrial production. Making, craft would then establish a 
new kind of intimacy with the material world. This is not a new problem; so why is 
this solution coming now? Why not earlier, demanded by the workers? Is it really a 
solution, or is it trying to make people and their labor into flexible consumer goods 
that you can then exploit again as human resources?

We have gotten ourselves into some serious trouble in this world. Nobody can predict  
exactly what’s going to happen next. What we do know: the centuries of operating 
with the twofold extractive and oppressive forces of capitalism and colonialism, of 
exploiting the natural resources of the planet (including human labor) cannot continue 
in this way. Planet Earth it not a disposable resource, nor can we defend structural 
exploitation of human labour to keep this system going. Things will have to change, 
by crisis or by design; slowly or quickly. Things are already changing. This line of 
thinking, the rhetoric of crisis, is often used to defend new forms of education. How 
can we teach the next generation to become “makers”, when we—now I speak for 
my generation, and those that came before—have made such a mess of things? To 
face the future, we must first grapple with the challenges of the present. 
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What's the matter with 
making? 
In this chapter I provide the conceptual tools with which I will analyze the findings in 
chapter 5 and work towards some recommendations for teaching in the microcosm at 
Bouwkeet (to be found in the appendix). This exploration continues working with the 
different strands of thought that emerges from the context of the maker movement in 
the previous chapter. 

The core of the argument that is as follows: there are some fundamental troubles with 
making, oscillating between how people talk about ‘making’ (the theoretical promises,  
rhetoric, propaganda) and with how people go about ‘making’ (the practice, activi-
ties, material habits). If we want to use ‘making’ as a tool for empowerment, these 
are troubles we need to face. I will start to disentangle these troubles below by a 
proposing a small shift, with quite some far-flung and radical implications for how we 
understand maker education. 

Making is not about subjects producing objects. 

Making is about subjects and objects transforming simultaneously, connecting and 
disconnecting in different ways. 
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In other words, I suggest that we move from object-centered way of thinking about 
making, to a relational understanding. Which is not to say that there are now  
hierarchies or power relations at play, for there certainly are. We can make a mark 
on this world. In fact, we (humanity) has, it is called the anthropocene. 

One thing that is important to mention from the outset: the shift from egocentric to 
ecocentric is not a new or original idea. Philosophical strands pointing to this go all 
the way back to antiquity. The only thing that is new is connecting it to maker culture. 

The question, what does it mean to ‘make’ or to be a ‘maker’ is a complicated one.  
I will resist the temptation to provide a full genealogy of ‘making’ and look into  
making not only as a practice (making), but as a concept (rhetoric). 

Making is posed as a solution, while it points to a number of fundamental problems.  
I approach these as a mess to be explored, riddle to be deciphered, not a problem to 
be solved with a definitive answer. 

1. De(con)struction is also a creative force. To make things, we must also learn how 
to dismantle, take apart, destroy. 

2. The irreversibility of making. Due to the material nature of connections and the 
forward-slanted nature of time, we are dealing with a deep-seated irreversibility. 
As Heraclites already pointed out, the river is not the same twice (Cratylus 402a, 
DK22A6). Even mechanisms that are flippable by design, such as a swinging door, a 
zipper: slight molecular shifts take place in every connection made and the undoing 
does not ever fully erase the doing.

What's the trouble ?



3. We don’t really make (anything). There is a misunderstanding about who (or what) 
does the making in the making of. We want so badly to be makers, to be the ones in 
control. This is based in a fundamental misconception about tools and technology,  
that have been designed to do some work for us. We are not in control. There are 
secret helpers everywhere, in the material properties of glue (we do not make it 
stick), in the weight of metal, in the calculating machines and the screens that show 
us in virtual 3D on a flat surface what will soon slowly push through the hot nozzle of 
a 3D printer. In making, we stand on the shoulders of gnomes. These take the shape 
of tools, machines, instructables, material list, construction kits. Making is really only 
ever assembling—pushing around bits and atoms from one temporary configuration 
to another.

4. Making could be (almost) anything. The bluntness and mediocrity of making as 
a concept is striking. As an umbrella term that swallows up arts, sciences, design, 
engineering etc, it empties out centuries of meticulous research, disciplinary libraries, 
practices of critical thinking. It is a gross simplification.



This story is about some troubles with ‘making’. You may still think “what trouble”? 
How could there possibly be any harm in knitting, in woodworking, in learning how 
to program, in 3D printing and soldering circuits? Before starting this investigation, 
I’d like to invite you to engage in three brief thought experiments. Let’s assume for a 
moment that you have never heard of this ‘maker movement’. This may in fact be the 
case for some readers, but this exercise is also useful for the most zealous ‘makers’.  

Experiment 1: 
Who made this?

Experiment 2: 
How did you get to 
making this?

Experiment 3: 
(How) were you made?

Making makers: three thought experiments



In the sequence of these three experiments, the last one may seem quite odd. Who 
made me? Are we made, or are we born? If you think we were ‘made’, there are a 
range of different possible answers to this question, such as: God, evolution or your 
parents—in each of these vastly differing traditions of creation or matters of origin. 
Not matter where you find the answer to this question, or if you have no answer at 
all, there is a common way of looking at the world as divided into things that were 
made (culture, technology, objects, tools) and things that were born (people, subjects, 
nature, critters, algorithmic creatures). 

Over the past centuries and still now, there are huge philosophical debates regarding 
the (in)distinction between nature and culture, between subjects and objects, between 
people and machines. Of course, I’m not going to solve any of these in this thesis. 

What is striking to me, however, is that the rhetoric of ‘making’ and ‘maker culture’ 
quite elegantly circumvents the deep-seated troubles in many of these fundamental  
debates. When we say “I made this” or “I am a maker”, it instates whole set of 
assumptions about just how much we human beings are in control at this particular 
moment in time and space. Not as much as we would like to think we are (on an  
individual level) and much more than we would like to admit as an entire system 
called civilization, this extractive crust mining the planet and metabolizing its resourses.

Many of the troubles I will address with ‘maker education’ and the discourse around 
‘makers’ emerge from a basic misunderstanding the complex relationships between 
subjects and objects, which I will argue, rests on a flat conception of technology  
and tools. There is this great divide between people who get their hands dirty and 
people who think about technology, between the doers and the thinkers, between the 
craftsman and the philosophers. And I think to move towards a meaningful pedagogy 
that works with tools and technology, we need knowledge that comes from both 
sides, from theory and from practice. Such an interchange between discourses and 
practices is what I hope to spark with this project. 



For we can comfortably say of objects ‘I made this’ even though there are many  
contributing factors in the making of. Whereas for subjects, no matter how much  
influence or control is exercised, to say that we ‘make’ someone implies a level of 
force that goes against the very heart of emancipatory education, which is about 
liberating and shaping subjects to take responsibility for their (limited) degree of  
freedom in relation to the world they are born into. 

So what then is needed to get out of this conundrum? 

The groundwork for a shift has been going on in various domains for quite a while. 
But all the books on this topic are so far removed from the lived experience and 
vocabulary of people operating at the level of tools and machines, the educators, the 
tinkers. To change, we don’t need more theory, to make things more complicated or 
to oversimplify them.

What we need to do  
is connect the theories  
that matter to the 
problems in practice.



We need to talk for a moment about tools and technology. It is a misunderstanding 
to say about tools that they are instruments that we can simply use and wield at will 
to impose our ideas on passive material. Making is a discursive process. One of the 
first things you will notice when you start ‘making’, that is, working with materials 
and tools, is that you will encounter the ‘forced function’ of tools, that are designed in 
such a way that induce certain kinds of behavior. 

Tools work in both directions: they shape objects (the made world around us), and 
shape subjects. We shape our tools, and our tools shape us" is a quote often attrib-
uted to Marshall McLuhan to sum up this point (the actual source is his friend and 
communication professor Culkin, 1967).  

Technology is no longer under human domination. “We like to think that we are in 
control of our offspring. But just like children grow up, so do our systems. Human 
technologies have become so complex that they now behave like independent  
ecologies.” (Van Mensvoort, 2016). The theory of Next Nature provides a speculative 
model of how technology (culture) becomes nature, through a process of being  
integrated in society. The evolution of technology, as it progresses from starting from 
the first imagination to the operational level, then accepted as part of the technological 
landscape, becoming vital for the functioning of society. And in the last stage, there 
is a process of concealment, integrating technology so that it becomes invisible to 
human perception, unnoticeable and fully integrated. And lastly, technology becomes 
naturalized, as an integral part of the world. 

Tools: shaping objects, shaping subjects 



Is the path from 
nature to culture a 
one-way street?

Or can we work with  
the forces from which 
technology emerges?



Image Pyramid of Technology, Koert van Mensvoort 2014



Human beings are not 100% prefab. We have at least a certain degree of freedom. 
Indeed, as an educator, it would be very strange to say: I make my students. We 
shape, we form, inform, guide and teach. But we don’t ‘make’ people. The peda-
gogical framework I will develop here runs along a line of tension that are not binary 
opposites, but two reactions to the same issue.

On the one hand, there is the ‘maker mentality’. The course title which is at the  
birthplace of the maker movement says it all: How to make (almost) anything. This 
confidence is based on the idea that you can impose your will on the world, that  
with a certain set of machines and skills you can shape material in any way. 

The maker mentality and subject formation



On the flip side, there is what I will call ‘the nevermind’. The speed at which a teenager  
can go from an optimistic “oh, that’s easy, let me do it” to “I can’t do this” is astound-
ing. There seems to be hardly any space between “I can make (almost) anything” 
and giving up, saying “never mind”. One must navigate between these two. From 
the report on Maker Education it becomes clear what it is that kids are learning by 
making: 

“the students grow stronger. Stonger in their  
actions, in their problem-solving and more  
confidant about what they are able to do”
https://waag.org/sites/waag/files/public/media/publicaties/pme-onderzoek-kennis-
maker-education.pdf

I think the problems with ‘self-destruction’ are clear: unmotivated, uninspired and 
incapable students is the last thing the world needs and the last thing we want for 
young people growing up. They will not participate fully in society because they 
don’t know what they can do and lack the confidence to find out. Education,  
especially at Bouwkeet, is all about empowering people who have heard all their 
lives: you can’t, you won’t, you shouldn’t. Who have limited opportunities for the 
future. 

The pedagogy I propose is more than a bland “centrism” or “third way”  or middle 
ground that is simply parasitical off the two supposed extremes. It involves what the 
philosopher Merieu calls: being in the world, but not putting yourself in the center if it. 
The basis for this pedagogy can be found in Biesta's work on becoming a 'grown-up', 
able to deal with not being the center of the universe.



Although Makerspaces are a new phenomenon, learning by doing is not. As  
Blikstein (2013) points out, a pedagogy of experience was already advocated by 
John Dewey, Seymour Papert, and Paulo Freire.

Constructionism

Connectivism

Electracy

Tentacular pedagogy
You only know what you want, when you know what is possible. And this is the  
task of broadening horizons: showing what is possible and that here are endless  
possibilities. Which is not to be confused with the idea that everything is possible. 
The task of tentacular pedagogy is to hold open the space forging new relationships 
with the material world and with each other. 

Maker education: moving beyond constructivism



Next Nature: hacking the pyramid of technology
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Tentacular pedagogy 
in practice

So far, I have positioned ‘making’ in age of entanglement, running from makerspace 
politics to the the context of wicked problems. In the previous chapter, building on the 
learning paradigm of connectivism and the pedagogy of Freire, Biesta and Oosterling,  
I have started to develop tentacular pedagogy as mode of co-creative facilitating par-
ticularly geared towards Maker Education. It is not a method or a formula, it is a way 
approaching the world as a web of relations, finding tools, making connections. This 
means learning directly from and with the world, seeing ourselves as part of the  
stuff of this world instead of the ones who ‘make it’. And importantly, the role of a 
facilitator is offering resistance and teaching not only how to make, but also how to 
take apart and put things back together again. This entails is the facilitator putting 
their knowledge and skills at the service of the learning process of participants by 
creating a catalytic environment, where connections can be both forged and broken. 

“You have to keep writing this particular story. 
Not some story in general, but this story. You 
have to do this. You have to be here, not every-
where. You have to be attached to some things, 
not everything”.
Donna Haraway: Story Telling for Earthly Survival / Trailer / Fabrizio Terranova / 
2016



The teacher becomes a supertool, capable of sensing where there are disconnections,  
of customizing the input, of providing feedback and demonstrations. In an age where 
machines and humans are so intertwined, the task of pedagogy becomes one of 
finding the open spaces where there is room to co-create, not only to copy and follow 
the instructions of an instructable, reducing the human to a machine that is executing 
code. 

What then is our job as educators in this field of ‘maker education’? And what does 
all this mean for the facilitators working at Bouwkeet? How can this exercise of  
zooming out and positioning ‘making’ as a material practice of connecting and  
disconnecting come back to the microlevel? How then to act in light of the troubles? 

There are no quick and easy solutions in this emancipatory mode of making that I 
have called tentacular pedagogy, as we are dealing with a dynamic force field of 
freedom and limits. Empowerment is people work: messy, pneumatic, unpredictable, 
full of twists and turns. I chose for tools instead of for methods and solutions, because 
they are flexible, situational and adaptable.  Assuming the predicament is both 
lasting and everchanging: the task is ‘staying with the trouble’ (Haraway). Staying 
curious. Staying put and showing the next step when people get stuck. Questioning 
and interrupting. And helping people shift to a mode of making that is relational, 
aware of the limitations and of the possibilities. Putting pressure where you can and 
approaching the process of learning as a process of making. We are in the business 
of shaping subjects, with respect and attentive humility. Here are some practical sug-
gestions for interventions and priorities on the micro level:

One of the biggest challenges for Bouwkeet is reaching the kids who get stuck in the 
nevermind. To do this, we need to organize a whole army of gnomes, while at the 
same time making the participants aware of this small window of opportunity that is 



between the ‘maker mentality’ and the ‘nevermind’. This is the realm of practice, of 
discipline, of learning skills to such a level that you can then deviate from them. 

A symptom of the nevermind is that facilitators become ‘kabouters’, doing the work 
for the participants. Instead of doing this, tentacular pedagogy can work to connect 
with the despair of the person who is stuck and search together for ways to get out—
learning from each other and from the material world at hand that is already full of 
potentiality. Nothing will work as well as experiencing success, the victory of self-
efficacy where you are able to do what you set out to. Tentacular pedagogy is about 
creating the conditions in which someone in the ‘nevermind’ state will physically 
experience that they are able to make something, that is, that they will encounter  
the wonder of co-creation by direct contact with shaping and being shaped by the 
material world. Give space for kids to vent their frustration if things don’t work right 
away.

The aim of maker education is not to make people into makers, to give them false 
promises to change the world. This is not realistic and will be met with resistance 
that will ship them straight back into the nevermind. It is not about learning to make 
things, but about learning to act and interact with others. 

These others include people, technology, materials. It is not only about shaping other 
things, but being shaped in our confrontation with the world. It is about discovering 
other people as your peers, unlocking the mysteries of technology as familiar and  
accessibly. In this sense, it is not about opening up knowledge, but about opening 
yourself up to the material knowledge in reciprocal relationships of giving and taking.  
What then can we make? A generation of people who practice making together, a 
generation equipped for futurecrafting and troublemaking. Note that the aim is not 
‘learning to make’, but learning by making.



The choice between ‘program or be programmed’ (Rushkoff) is a false distinction. To 
learn how to program is to be programmed and reformatted, and this kind of shaping  
of subjects is the very nature of learning. Tentacular pedagogy requires this sharp 
awareness of the multi-directionality of tools. This means learning from materials and 
tools, as we enter into temporary configurations with devices and things, that we are 
being shaped as subjects as we shape objects. To do this, we can use the pyramid of 
technology with a hackers ethic: tinkering, making, undoing, peer-to-peer learning. 
Figuring out how things work by trial and error. Learning how to troubleshoot when 
things go wrong, and make trouble when structures of domination encroach on forms 
in this world that we think are worth taking care of.
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Powertools for  
futurecrafting
The main challenge of the scope and the scale of this research has been dealing with 
the complexity of so many lines and questions intersecting at so many levels at the 
same time. In this process, searching for practical tools for the facilitators at Bouwkeet 
is the only thing that has kept me grounded. 

Theories unravel when juxtaposed with practice in such close proximity. I have tried 
to let that happen, to face the troubles and remain committed to drawing them out in 
such a way that there is still room for action. If anything, I have learned that the gap 
between theory and the lived experience on a microlevel is even larger than I thought 
is was. That theory has just as much to learn from material practice as the other way 
around. In the end, there is a difference between what we say and what we do, but 
both coexist and interact on the same plane along with all the forces of natureculture, 
cultivating nature and naturalizing culture. 

Staying with the trouble means constantly going between these discourses and  
allowing for things to morph and be informed by each other along the way.



Now it is time wrap things up by returning to the initial questions, working  
backwards from the meta and ending where we started at Bouwkeet

If making is a solution, what were the problems 
in the first place? Is making an adequate 
response to these problems?

Making contributes to the problems that it claims to solve. In this way, it is part of a 
wicked problem. The problems of sectarian disciplines, of alienation, of black boxes 
and failing education systems are in no way solved by ‘making’. In fact, making is  
a whole new can of worms. Digging deeper into the rhetoric shows that making  
reinstates an anthropocentric paradigm of manufacturing as imposing human will 
over matter—with the aid of machines. 

In response to this, I suggest that making would benefit from connecting to a paradigm  
shift already taking place in theory and in practice. This shift moves away from the 
separation of subjects and objects as more or less fixed objects, that can inflect on 
each other, yet are always dismembered. If you pay close attention to what is going 
on in practice, the boundaries are already deeply blurred. 

There are gnomes in the making, and humans on the networks. There are algorithms 
in our pockets and our voice travels through the sky. The network is not an abstraction,  
it is the material reality of forces of energy and resistance that shape the world  
in temporary nodes, along which information travels at ever-increasing speeds. 
Tremendous creative and critical potential can be released if we shift the focus away 
from making objects and towards futurecrafting in terms of making and breaking 
connections. Connectology opens up a vast material realm of resources  for critical 
materialism. This means that we don’t only think about making objects, but about 
changing the operating system. If we stay in the paradigm of makeability, tinkering  



with technology is a mere distraction and will have little material impact on the  
conditions needed for a future of living together on spaceship earth. Making is not  
a substitute for figuring out how to collaborate between the institutional divides and 
to counteract the material hegemony that got us here in the first place. Making needs  
a firmware update. 

And then zooming down one more level, closer to lived reality and the practicalities 
at hand, the second question was:

What is the pedagogical task for ‘maker  
educators‘ and what tools are available to  
support this?

The key to opening up maker education is developing a better understanding of 
tools, technology and the material world as a force field of connections. The learning  
going on in ‘making’ is not a transfer of skills from the teacher to a student, from 
instructions to the production. Such a pedagogy views human beings as the machines 
that perform prescribed algorithms—good for creating flexible labour, but insufficient 
if the aim of education is empowerment. Maker education requires tentacular  
pedagogy



The tools I have developed for Bouwkeet can be found in the appendix. When it 
comes to the question of the optimal conditions, I think I need to rephrase the  
question. The conditions for creating are never optimal in a general sense. There is 
no one-fits-all solution. What is needed most of all is that the facilitator positions  
themselves as a connector and a catalyst, helping to create the conditions for making  
that is filled with curiosity and possibility of the potential of materials to be transformed  
into something else. Tentacular pedogogy is focused on making connections that 
open options for people to make choices; which are not grounded in the paradigmm 
of egocentric making. Working with both connections and disconnections, making 
and taking things apart both as part of the creative process. 

Secondly, it means looking at empowerment not as a hollow shift to the maker  
mentaility (I can do anything), but a fluency in learning how not only to learn by  
making (as a product), but learn from the materials you are working with. 

Thirdly, it requires the facilitator to be aware and reflect on the connections and 
disconnections in the group, transforming themselves to a position where they can 
meet the participant where they are at. From this connection you can forge a bond of 
knowledge, skills, discoveries where everyone is learning. The task is to not generate 
things, but possibilities. And to teach people what to make, and why to make, but 
to engage in a constant conversation about the made world around us and what is 
worthwhile to add to it, and what might need to be dismantled.

How can Bouwkeet create the optimal conditions  
for young people (age 10-15) to engage in 
‘learning by making’, focused on developing 
empowerment, soft skills and broadening their 
horizons’?



APPENDIX Bouwkeet Toolkit
Voor begeleiders
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