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Summary/Abstract:
We argue that we are seeing the beginning of a new phase of societal evolution in western worlds that
requires children to be able to use emergent and informal learning as primary forms of knowledge
building and that is leading to their acculturation into the emerging Do It Yourself (DIY) maker culture.
The emergence of this DIY society requires educational reform that incorporates transdisciplinary
pedagogies to accompany the informal learning opportunities where children can learn within social
contexts that they themselves help to create, in which they co-construct new opportunities based on
emerging knowledge and their lived experiences.
We explore how formal educational institutions can incorporate a DIY/maker culture as part of their
evolution. Starting with explorations of the “hacking” deeply rooted in early childhood experience of
open-ended inquiry through theory building, testing and reflection, we examine the ability of maker/DIY
culture to foster the informal learning children naturally engage in. We contextualize this hacking within
DIY philosophy and pedagogy, and we consider how informal, DIY learning can be adapted to function
within formal education systems.
Introduction: DIY making as a Desired Societal shift
In 2010, at the National Science Foundation sponsored workshop “Innovation, Education and the Maker
Movement,” Thomas Kalil of the White House Office of Science and Technology Policy, identified maker
culture as the next phase of societal evolution:
Technologically -- we are moving towards what MIT's Neil Gershenfeld has called personal
fabrication.... Economically -- we are seeing the early beginnings of a powerful Maker innovation
ecosystem. New products and services will allow individuals to not only Design it Yourself, but
Make it Yourself and Sell it Yourself... Makers are also becoming successful entrepreneurs. 1
His words suggest that at least some members of President Obama’s administration support hands-on,
project-based approaches to learning. Kalil believes that “schools should be putting the tools of
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discovery, invention and fabrication at the finger tips of every child -- inside and outside of the
classroom” 2 practices that are central to preparing them to become DIY citizens. Towards this goal,
several federal agencies are beginning to support the ideas behind DIY/Maker culture inspired learning.
The DIY/maker culture that has emerged as a new frame of reference for our future societies represents
a growing group of people:
who find making, tinkering, inventing, problem-solving, discovering and sharing intrinsically
rewarding. These Makers have a strong "Do It Yourself" and "Do It With Others" mindset -- and
making is an important element of their personal identity. 3
One of the uniqueness of this culture is that it encompasses a diversity of activities often at odds with
each other. According to Holtzman et al., the concept of DIY is:
fluid and fragmentary, constantly being modified and expanded by its actors. DIY can, however,
be understood as a two-step process, first addressing value and then social relationships. It
undermines exchange-value while simultaneously creating use-value outside of capitalism. 4
Paradoxically, today’s DIY culture has been incorporated in practices that blend exchange and “use
value” into new industrial processes. At one end of the spectrum of DIY makers can be found people
who understand DIY to be an extension of consumerist culture adapted to hobbyists markets. At the
other end of the spectrum, DIY is understood to be a manifestation of individuals constructing their
own social realities, a culture that advocates and encourages connection between people and material
aspects of living, taking user-generated hands-on production as a key to an individual selfdetermination, knowledge sharing, and community building. If makers are a very diverse group, they do
have in common the use of informal and emergent learning and communities to achieve a goal based
making practice on personal interest and/or needs.
According to Livingstone, informal learning corresponds to “any activity involving the pursuit of
understanding, knowledge or skill which occurs outside the curricula of educational institutions, or the
courses or workshops offered by educational or social agencies.” 5 Though informal learning can be any
learning beyond institutionally sanctioned explicit curriculum, in terms of DIY/Maker culture, it is often
unauthorized, spontaneous and practical experience that occurs outside the curriculum of formal and
non-formal educational institutions and programs.
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The Internet has facilitated the emergence of a wider digital DIY community where individuals are now
able to access information, consult peers and become active social participant in the creation of their
folk cultures. 6 Digital groups and communities are now distributing and sharing the new knowledge
generated from their informal learning activities online, which has grown into a multitude of overlapping
and intersecting, often public, informal learning communities 7.
Learning in these environments is often stimulated and guided by experienced peers who become
‘experts’ through the content creation and community building, and learning becomes embedded in act
of sharing. Emergent learning which:
is likely to occur when many self-organising agents interact frequently and openly, with
considerable degrees of freedom, but within specific constraints; no individual can see the
whole picture; agents and system co-evolve.… Emergent learning is open and flexible, so it is
responsive to context and can adapt rapidly, particularly in a world in which careers,
professions, identities, competencies, and roles, as well as interactive and communicative
media, are rapidly changing. 8
Emergent learning is not taking place within institutions but within communities of interests and/or
practices which can be virtual and/or mobile. It is evident that networks have become a type of
informal public library and a rich social sphere that DIY makers can use to build their own knowledge
using experiential and multimodal forms of learning appropriate to their type of intelligence and within
self organizing social communities.
In this paper, we argue that we are seeing the beginning of a new phase of societal evolution in western
societies that requires children to be able to use emergent informal learning as primary forms of
knowledge building and that can lead to their acculturation to DIY making culture. The emergence of
this DIY society requires educational reform that incorporates transdisciplinary pedagogies to
accompany the informal learning opportunities where children can learn within social contexts that they
themselves help to create, in which they co-construct new opportunities based on emerging knowledge
and their lived experiences.
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We aim to analyze whether formal educational institutions can incorporate a DIY/maker culture as part
of their evolution. Starting with explorations of the “hacking” deeply rooted in early childhood
experience of open-ended inquiry, theory building, testing and reflection, we examine the ability of
maker/DIY culture to foster informal learning. We then describe the DIY philosophy and pedagogy, and
we conclude by analyzing whether informal, DIY learning can be incorporated into formal education
systems.
1. DIY making as an Industrial Shift
The DIY ethos does not represent a new cultural phenomena. Over the last forty years it has been
actively embraced by university professors, researchers and students through the creation and/or
adoption of open source software and hardware, and as such is already part of capitalist society. This is
evident in open source hardware activist Marcin Jakubowski’s discussion of the open source ecology
project:
If this idea is truly sound, then the implications are significant. A greater distribution of the
means of production, environmentally sound supply chains and a newly relevant DIY making
culture can hope to transcend artificial scarcity. We are exploring the limits of what we all can
do to make a better world with open hardware technology. 9
While this statement suggests that open source is equivalent to grass-roots, non-institutional DIY
culture, historically, open source began within universities by individuals who, believing in the idea that
knowledge should be free and open, and developed innovation and software production models based
on peer production, bartering and reciprocity and considered that source code should made readily
available to the public, in opposition to some institutional norms, but congruent with academic
traditions of sharing knowledge within a learning community.
DIY/maker culture has moved beyond the margins, it has adapted to become an important and widely
adopted industrial framework. Given the Obama administration’s interest in open source, it is now
influencing the frameworks that will legitimize and formalize its position in mainstream society.
Open source advocates have developed industrial frameworks based on humanist values that utilize
collaboration and reciprocity as key to a type of innovation emerging from “users entrepreneurs” 10 who
create their own social realities 11 driven by their interests and/or needs. Work becomes a mesh of
volunteering activities that based innovation which is then incorporated into marketable competitive
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processes. In this case, informal learning and social relationships have been institutionalized into copetition12 processes. DIY culture encompasses forms of industrial production that emerge from the
cooperative and reciprocating informal activities of peers, both within and outside of institutions. It is
central to an emerging global culture where individuals’ local needs drive the development of
sustainable solution for either local crisis, needs and/or markets. Peers can be individuals or part of
organizations ranging from smart mobs that remain anonymous and informal to more rationalized selforganizing bodies such as commons. 13
More than just a new industrial framework, however, DIY culture allows for new forms of innovation to
emerge at a time when societies in the west and around the world are in need of economic, social and
cultural system reboot and refocusing on sustainable practices. Though some US policymakers
understand these shifts and hold DIY/maker culture as an important part of how we must help children
prepare themselves for the future, state-controlled, standardized education excludes instead of
promotes hacking and autonomy, two key components of critical making. Educators and parents can
leverage DIY/maker learning opportunities that support the development of autonomy in children by
fostering their role as active social actors in interest-driven learning communities 14 and develop
conversations around these interests that help them become critical makers, by nurturing children’s
natural abilities for creating/hacking new out of the mundane.
2. Children as hackers: A First Step Towards Critical Making
Whether children become critical DIY/maker citizens depends on their ability to engage in informal
learning activities and “hacking.” In Makers,Cory Doctorow defines DIY individuals as people who hack
hardware, business-models, and living arrangements to discover ways of staying alive and happy even
when the economy is failing. 15 And in the open source movement, hacking can be seen as a stretching of
the capability or the purpose of a system. This view of hacking takes us back to its original meaning as
articulated by Himanen in his book The Hacker Ethic and the Spirit of the Information Age. Hackers are
not computer criminals, but enthusiastic computer programmers who share their work with others. 16
They have an ethical code and values which promote individuals that can create things by joining forces
in imaginative ways while maintaining existing ethical ideals, such as privacy and equality, in an
increasingly technologized society.
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Maker/DIY hacking is not limited to code/protocol manipulation, but includes acts of social
manipulation, 17 sprouting concepts like social engineering, life hack, and the global hackerspaces
movement. Echoing such grass-roots proliferation of hacker culture, recent scholars have developed
more extensive definitions of the term “hack.” Tim Jordan in his book Hacking: Digital Media and
Technological Determinism deems the hack as an act of “altering a pre-existing situation to produce
something new” 18 that magnetizes people to work together and share knowledge. In a similar vein,
Andrius Kulikauskas describes the hacker approach as “bottom-up, special-case, practical, nonstandard,
unschooled, unexpected, solve-the-problem, build-on-what-exists,” as oppose to “the architect
approach” which is “top-down, general-case, theoretical, grand vision, master plan, unlimited resources,
question-the-problem, and start-from-scratch.” 19
In the context of early years learning, hacking can be seen as an aspect of learning about the world.
Children formulate theories, test them and reflect on the outcome. They change variables. They
experiment with physical knowledge by throwing things or dropping things, abstract knowledge by
comparing things, and social knowledge in learning how to speak and how to engage people socially.
Hacking comes in the form of an act to produce unexpected outcomes out of what is already known or
understood, or rather to make things that are known do new and unexpected things.
Hacking is key to the way in which young children build language, learn about social relationships, and
explore physical space around them. Children are by nature hackers as they spend most of their early
years experimenting and hacking the world ordered by adults. Children nurture and cultivate their
hacking ability, when they are exploring physical knowledge, building theories about the world around
them, testing the theories they create, reflecting on results of their tests, and repeating the process with
ever increasing levels of complexity. Making a mess, playing with food, making noise, engaging with
unstructured imaginary play are all examples of hacking, by way of which they counter parental orders
and spaces, therefore cultivate personal awareness, self-esteem and a sense of autonomy.
Through everyday hacking, children set their own learning goals based on their social or recreational
interests, and these goals often result from their own self-directed explorations. Through self-reflective
and self-directed hacking, children are advancing as makers. Asking a reflective questions such as “what
would happen if?” is the first step of enquiry, through which children learn how to pose problems as
well as make informed and educated choices to solve them and be on the way to develop the selfawareness and self-criticism necessary to innovative and critical making.
Given the current societal shifts, education needs to foster hacking in curriculum activities as a means to
sensitize children to the DIY making values and processes that are stabilizing in society.
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3. Can informal learning be incorporated into formal education?
Can formal education engage these hacking modalities pass early childhood? If we are to help children
become critical DIY makers and citizens, we must acknowledge that children are social actors, creators
of their own socio-cultural and shareable objects and digital natives. Hence, we have to consider how
we are facilitating their co-construction of knowledge and foster within schools hacking through the
creation of informal social and educational processes that incorporate some of their social lives habits.
Hacking is located in situational interest, curiosity, and boredom 20, and given the right supports and
developmentally appropriate language and tools, children can critically explore questions that are
meaningful and important to them.
Social-constructivists have demonstrated that children construct knowledge and meaning in multiple
social locations. 21 Today, digital media are becoming one of these locations where the hacking ethos is
celebrated and encouraged. However, it is apparent that the current education model of classroom
education does not prepare learners to move into virtual environments as a primary social world,
employing educational principles that counter these new modes of mobile social engagement and
emergent learning, and accentuate the cultural barriers that exist between school and a learner’s social
life.
In order to incorporate critical DIY making, education must acknowledge that a large portion of
significant learning moments exists outside of schools, often in mobile and/or digital space. It can hone
these experiences in the classroom by accepting personal interest as driving forces of learning as well as
incorporating peer culture within much more fluid institutional boundaries. This valuing of intrinsic
interest, motivation and the value of personal, practical knowledge implies building an emergent
curriculum that is open-ended and flexible, responsive to the goals outlined by the educator-learner
partnership and that validates situated emergent learning within material and immaterial communities
of interests and practices in order to insure learners are socialized to engage in mixed spheres of
social/learning interactions.
The integration of informal and emergent learning opportunities into formal education can be achieved
by transforming the institution into a learning node that fosters making and becomes part of a network
of mobile learning commons and that offers community workshops used to help innovative makers
create sustainable solutions to local problems. 22
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Such an approach is essential to change the nature of power dynamic within learning processes and
prepare students for a different future. Instead of focusing on industrial processes that train children to
the standard work flows, the standardized social rituals, and the power hierarchies of specific industrial
contexts, it is necessary to make them get grounded in themselves and therefore be able to move into
an uncertain future with confidence and self-assurance, as well as to be able to adapt and be flexible
when facing life and work situations our generation can not foresee.
By giving voice to children and learners, DIY making education can help develop a process that
empowers learners to participate in self-determination and know how to participate in various forms of
production and governance, one of the most powerful vehicle for changing power dynamics within
western capitalist institutions. 23 Central to this form of education becomes the ability to operate and
negotiate within the social rules and contracts and governance structures of common property regimes
based on self-management by a local community. 24
4. DIY citizenship: the problem of self-determination in autonomous practices
Autonomy is central to the critical DIY maker citizen ethos. Children naturally engage in learning
activities and cultural production that lead to self-discovery and self-learning and as such increased
autonomy, their first experiences towards an act in opposition to heteronomy, when present in
institutional education and parenting. 25 However, how children choose to and/or are allowed to engage
in informal learning activities influences the nature of their social life and help them develop specific
types of autonomy.
Historically, different pedagogies have reflected specific ideological positions that change the nature of
autonomy a learner is guided to develop 26. Some pedagogies promote the values of a hegemonic vision
of society and by consequence constrain a learner’s autonomy to the ability to perform a given task
within a given institutional value system.
DIY pedagogies introduce an understanding of an autonomous individual. But depending on the ability
of the individual to hack social norms, the individual can be either auto-controlled or self-determining.
An auto-controlled autonomous individual has internalized the social norms and values of a specific
social group to the point of being able to self-regulate in accordance to these internalized concepts.
Within a marginalized social context, the individual internalizes the social values of his/her cultural
community and work to reproduces its economic and other types of values, while in corporate contexts
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the individual having internalized the values of corporate culture serves to evolve corporate markets by
developing new niches that serve his/her specific local context and culture.
An individual becomes capable of self-determination once he/she has challenges traditional norms and
has developed a self-awareness of being distinct as well as in relationship to social groups. Only once
this awareness is created, can an individual develop critical thinking abilities necessary to move beyond
dominant social norms and create a personal social reality.
Many educators have explored and successfully implemented pedagogical forms that are centered
around promoting such values. The Reggio Emilia 27 culture of listening makes students’ interest central
to the educational process by making the student visible and audible in the learning process. The goal of
such an approach is to re-launch “dialogue and sharing around a culture of childhood based on the
necessity of respecting each child’s identity so promoting his/her potential and rights.” Some school
initiatives have began to explore these notions, alternative community schools, Gever Tully’s tinkering
school, 28 the edible schoolyard, the school at the blair grocery 29 and the NOLA 30 project in the United
States.
These emerging projects could help redefine schools to continue to play a crucial role in providing
students with access to research infrastructure in the sciences and the professions that is not available
in the general community, facilitating collaboration between like-minded individuals on topics of
interest, connecting learners to experts in the field and learn how to conduct and observe field
placements. But such a redefinition will require activities such as deliver content, assessment of low
level recall of content and administration of standardized evaluations happen elsewhere.
But the need for self-determination in the construction of one’s own social reality limits the use of
pedagogical models that are focused on mobile informal and emergent learning in current schools. The
formal structures and social processes of institutions create barriers that are very difficult to overcome.
Schools tend to block out the potential of new values systems to be introduced in a hidden curriculum
which is embedded in the the very nature of the school system, its internal social structures and the
behaviors and attitudes of its staff. 31
Often, values important to societal curriculum, and by consequence to students, are not only
unreflected in practice but also left out of curriculum. This “null” curriculum disempowers students and
in the process tends to eliminate their belief in their own self-worth, an essential building block of
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towards self-determination, by ignoring the alternative and tacitly sending to students the message that
these types are values are not as important as others. 32 These hidden and null curriculum highlight the
limitations of educational institutions to address the learning needs of individuals in more than select
areas of education.
Conclusion
Children are never far away from DIY learning spaces. Born in current digital-rich era, young creators and
learners actively participate in building new cultural artifacts out of given cultural commodities or from
scratch,, engaging in DIY making processes.
Preliminary results of our “voices from digital natives: informal learning and sociable media in child and
youth cultures” research project 33 suggest that networked spaces allow children to use a larger array of
learning modalities including musical, visual, social and other knowledge that can better suit individuals
whose dominant forms of intelligence are not addressed and/or a disadvantage in formal learning
settings. This makes us postulate that networked spaces, let it be in the forms of games or social media,
are home to experimentation with new forms of identity, communities, economic and social life that are
based on self-determination and influence real life both in terms of learning possibilities but also social
and political life. 34
Today, the DIY ethos has been absorbed by corporate culture which through gaming and social media
can offer very attractive DIY production tools such as Sony’s LittleBigPlanetTM35 that already have a
central place in children lives. And a casual look at children’s engagement with digital media may lead
many adults to believe that what they are seeing is a passive consumption of corporate-driven
commercialized commodities. However, children are continually - albeit largely unconsciously - hacking
the norms, expectations and intentionality of these tools and spaces. They create their own social
practices within existing games and social media, particularly when environments attempt to block the
kinds of interactions they would like to have. 36 And in a growing number of contexts, children are DIYing
their own culture and tools, with which to engage in the world around them. These emergent practices
are not new, as journalism Logan McCall reminds us, the common man has been a craftsman
David J. Flinders, Nel Noddings, and Stephen J. Thornton, “The Null Curriculum: Its
theoretical basis and practical implications,” Curriculum Inquiry 16, no.1 (1986): 33-42.
33
Alexandra Bal, Yukari Seko, and Jason Nolan. “Digital space as semi-permeable membranes”
(presentation, Annual Conference of the Association of Internet Researchers, Seattle, October
15-17, 2011). http://tinyurl.com/4xmvp9z
34
Alexandra Bal, “Voices from one EDGE of new media,” Function Magazine, May 2011, 12: pp
92-93.
35
Sony’s LittleBigPlanet is a video game based on user-generated content. It enables players to
create their own home (“pods”) and worlds (“levels”) with a variety of objects and avatars, within
which the players can explore different levels, create their characters and personal spaces, play
and communicate with other players online as a part of social community.
36
Sara M. Grimes, "The Hidden Playground" The Escapist 227, November 10, 2009, accessed
August 7, 2011 http://www.escapistmagazine.com/articles/view/issues/issue_227/6752-TheHidden-Playground
32

throughout the history of society, and it is only recently that the knowledge of how the central tools of
our lives have become inscrutable products. 37 It is part of human nature to hack social norms and
societal expectations in order to help society evolve.
If we want to capitalize on children’s hacking proclivities in informal and formal learning environments,
we need to acknowledge children as social actors who need to hack existing norms as an act of
autonomy 38 and we must support their making choices regarding how and who they want to interact
with. Thus, we must also insure that their informal social life both mobile, digital and geographical are
considered legitimate learning spaces.
Such a change will be difficult to incorporate in formal education as DIY culture and values are in direct
conflict with dominant values of educational institutions. By tradition, the public elementary mass
education system teaches students to follow the 19th century middle class values as well as industrial
working protocols, which tends to dwarf their own believe system and notion of being, both key to selfdetermination. Even with the desire to change, these institutions are not structured nor staffed in ways
that can promote social and curricular change.
Current initiatives indicate that we are in the midst of a re-definition of education which, like other
realm of societies can not remain impermeable to the influence and social life changes brought by DIY
culture and digital media. The inability of schools to adapt is becoming more problematic as mobile
learning is increasingly allowing people to take education into their own hands. Already, parents have
turn to private and now online alternatives which better address their children’s and their own needs
and while some of the solutions offered come from within the traditional school system, 39 a majority are
emerging out of other contexts.
We are currently on the cusp of changes to the global regulatory and legal systems that have been
planned for decades 40 and within the next few years these regulatory systems will facilitate the
acceptance of these alternate systems as part of education. Some of these alternatives are being quietly
funded by governments, indicating that DIY culture is a recognized societal reality that some
governments are seeing as our future by funding established and reputable DIY champions to build the
educational infrastructures that acculturate the public to this culture and bypass traditional educational
institutions. As these alternative find a legitimate place within our society, formal mid year education
will evolve to become part of a larger secondary educational ecology that will mirror and resemble
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existing educational markets, opening the door to alternate DIY cultures and practices to be legitimized
and for citizen to develop the literacies necessary to become critical DIY makers.
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