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Abstract The Maker Movement, which has for years received much attention, still
presents many economic, social and educational implications that are ripe for inves-
tigation. The movement’s community of practice can be defined as “a knowledge-
building community” (Scardamalia and Bereiter, The Cambridge handbook of the
learning sciences, pp 97–115, 2006) as cited in Martin (Martin, J Pre-Coll Eng Educ
Res (J-PEER) 5(1):4, 36 2015). This apt definition,which refers to the hyper complex,
connected society that engendered it, opens up new possibilities in the field of educa-
tion. The main goal of this reflective paper is linked to the creation of a theoretical
framework that could explain and support the movement’s background. This will
lead to an analysis of three different pedagogical models (Célestin Freinet, Loris
Malaguzzi, Bruno Munari) that have much in common with the Maker Movement.
We focused our study on the most positive traits of makers: social inclusion, democ-
racy and the failure-positive/collaborative approach. Considering the importance of
the European Union’s Key Competences, our aim was to create a bridge between
the “maker mindset” (Dougherty, Design, make, play, pp 9, 25–29, 2013) and these
competences, in order to consider the possibility of introducing the movement into
the national curriculum. The point of contact between the two can be the basis for
promoting active citizenship, grounded, naturally, in the Key Competences. Subse-
quently, to test our analysis in the first part of our reflection, we look at the experience
of DENSA (Developing Edutainment for New Skills and Attitudes) Coop. Soc.
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1 Introduction. Children, Makers, Key Competences

This paper has its roots in thework ofDENSACoop. Soc., a young social cooperative
in Italy, working within the extracurricular system, whose mission has much in
common with the principal features of the Maker Movement. This reflective paper
considers the role ofmaker didactics (culture) in the development of active citizenship
through the Key Competences framework.

We first looked at the social function that the maker space—a place where people
create things—can fulfil. The maker space appeared not only to be a place where
interpersonal relationships, social ties, business connections can develop, it also
facilitates the learning of new skills (Sturges 2013).

The maker space can also stimulate the creative process, and help the individual
cultivate a passion, thanks to the “playful” (Tanenbaum et al. 2013, p. 2603) approach
that characterizes the movement and can be found in these labs. In addition, the
paradigm of the maker space as a place that can foster social inclusion, tolerance and
peer collaboration can give definition to the concept of active citizenship (another
pivotal theme of democratic citizenship).

2 Community and Participation: Makerspace and Social
Inclusion

Anderson (2012), a leading contributor to the literature on theMaker Movement, has
said that society’s current cultural (and fertile) structure is what has influenced and
helped spread the democratic maker revolution. At the same time, it has assisted the
spread of democratizing tools, experiences and customs, including: the Open Source
model (“Open Source is not just an efficient innovationmodel—it’s a belief system as
powerful as democracy or capitalism for its adherents”) (Anderson 2012, p. 93); the
dissemination of maker spaces and Maker Faires; the launch of low-cost 3D printers
(e.g., MakerBot); and the availability of tools. It should be stressed that relationships
can develop within maker communities (both online and offline) based on mutual
exchange, assistance and collaboration. In these settings, a maker has the opportunity
to use tools (e.g., a laser cutter, a vinyl cutter, a CNC router, a CNCmilling machine)
to create, collaborate, form partnerships, and facilitate interoperability.

According toTanenbaumet al. (2013), thematerials needed for production already
seem to suit collaborative making. Again, standardized structures and materials are
functional for creating and building a knowledge-sharing system. This means that
every participant is involved in the same system of values andmeaning, and this helps
build community, collaboration and a collective learning process (Tanenbaum et al.
2013). This is why, according to Martin (2015), the Maker Movement can be consid-
ered “a knowledge-building community,” a kind of community that “works collec-
tively to build and share new knowledge” (Martin 2015, p. 36) (like the scientific
community), in a non-competitive manner (Scardamalia and Bereiter 2006).
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As a further matter, we analyzed how the maker approach can be related to social
issues; and for this, Jeff Sturges and his story are an excellent case in point. At
the 2013 TEDx Midwest conference, Sturges, generally considered a community
idealist and a maker, presented a project taking place in the basement of the Church
of The Messiah in Detroit. There, the idealist and his group had created a maker
space for the local community. When describing his idea, Sturges emphasized that
he was strongly motivated by social issues when starting this project. His aim was
to create a space where people could connect and have an opportunity to work and
spend time together. He stressed that the young people attending the space, born and
raised in under protected areas of the city, found a “safe haven” in the maker space.
They were aware that this new environment could open a door to their future working
lives, thanks to the opportunity to learn new skills. Everyone in the film he presented
talked about his or her own experience of social inclusion. One of the adolescents
said that when he is focusing on designing or creating something at the maker space,
time flies and he is not drawn to the usual “temptations” (Sturges 2013). These stories
portray the happiness and pleasure of getting together, within a community, getting
involved in creative activities in a safe and secure place. As reported by Taylor et al.
(2016) the maker space can be defined as a “third place,” a social space (away from
the home or the workplace) that can play a pivotal role in the individual’s public life.

To sumup, themaker space is a place that can offer an array of positive interactions
and stimulating activities. It fosters the development of social ties and relationships,
the learning of essential skills for the future, and the opportunity to create things and
cultivate a hobby. The maker space should be considered a social leveller, a place
where there can be no discrimination (Taylor et al. 2016).

3 Key Competences and Active Citizenship

The community framework and the collaborative mechanisms that characterize
maker communities (in the way of Tim Berners-Lee’s theorization of interoper-
ability and Pierre Lévy’s collective intelligence) seem to be compatible with the
development of active citizenship. Making and the maker mind set (fostering social
inclusion, democracy tolerance and collaboration) can play a crucial role inmastering
the key competences. First, we examined four (of the eight) competences: on the one
hand mathematical competence and competence in science, technology and engi-
neering, digital competence (disciplinary skills), and on the other citizenship compe-
tence, cultural awareness and expression competence (cross competencies). When
we consider the two disciplinary skills mentioned earlier, their encounter with the
maker min set can yield surprising results. If we analyze the text of the EU Council
Recommendation of 22May 2018 onKeyCompetences for Lifelong Learning, many
points in common emerge between disciplinary competences and the maker mind
set, sparking a reflection on the potential work that can be achieved.

(Mathematical competence and competence in science, technology and engi-
neering). “… It includes the ability to use and handle technological tools and
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machines as well as scientific data to achieve a goal or to reach an evidence-based
decision or conclusion.” For this reason, theEuropeanCouncil’s guidelines clarify the
importance of becoming familiar with the use of “technological tools andmachines.”
Thus, it is natural to think of the Maker Movement and the role that tools play in the
maker community; introducing the maker mind set can promote the learning of these
technical practices. It is also important to remember that “experimental play” (Martin
2015, p. 35) is the makers’ usual way of doing things: a recreational perspective on
technical learning. At the same time, digital competence also fits perfectly into the
movement’s structure. In fact, again according to the European Council’s declaration
(2018), attaining good digital awarenessmeans having an interest in digital technolo-
gies and in related topics, and, hence, dealing responsibly with digital literacy and
all related practical aspects (such as programming, coding and so on … cf. Jeanette
Wing and her viewpoint).

In short, the other two cross competencies, namely, citizenship competence,
cultural awareness and expression competence, can be linked to theMakerMovement
through its fondness for cooperative learning (team work) and the failure-positive
approach. “Competence in cultural awareness and expression involves having an
understanding of and respect for how ideas and meaning are creatively expressed.
[…] It involves being engaged in understanding, developing and expressing one’s
own ideas and sense of place or role in society in a variety of ways and contexts.”
Thus, a positive and active outlook on the development of personal ideas is related
to the maker’s tendency to work on certain theoretical ideas in order to bring them
into reality.

“Citizenship competence is the ability to act as responsible citizens and to fully
participate in civic and social life, based on understanding of social, economic, legal
and political concepts and structures, as well as global developments and sustain-
ability.” The usual dynamics of a maker space can be seen as an explanatory example
of active citizenship. The very structure of the community requires a form of active
citizenship that can help build shared knowledge. To sum up, these analogies can
lead us to imagine certain beneficial results. For example, the maker mind set can
help children learn key competences and, as a result, become active citizens.

4 The Experience of DENSA Coop. Soc

While reflecting on this subject, we decided to relate the Maker Movement to three
different pedagogical models of the last century—Célestin Freinet, Bruno Munari,
Loris Malaguzzi—to show the maker mind set’s compatibility with the educational
system. In this paper wewill only consider the French pedagogue, Freinet. As a prag-
matic teacher, Freinet always promoted a concrete, tangible form of education, and
considered work to be an important ally of learning. In his view, education required
experience; a technique for life (Legrand 1993). This direct (conceptual) connection
is linked to Dougherty’s (2012) description of a maker mind set. According to the
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latter author, a maker is a creator who plays an active role in the creative process,
and exploits manual techniques.

Moreover, according toFreinet (2002), school subjects should not forgo the collab-
orative approach, which should be part of an internal system of sharing and inter-
acting; each learner should be an active participant in the network. This is an early
theorization of active citizenship.

Retracing the three authors’ steps and rediscovering their mind sets in the light of
theMakerMovementwere crucial and preparatory to the study of theDENSAexperi-
ence. The cooperative is profoundly connected to theMakerMovement, as is evident
in its mission of inclusion, and its aim of providing learning opportunities to all. It
applies the maker mind set to enhance skills and capabilities. We had an opportunity
to study DENSA (and its activities) for four months (November 2018 to February
2019), analyzing the links between making skills and the learning process. In doing
so, we looked at two workshop activities that aimed to introduce the maker culture
to an extracurricular project:Making Culture—Our Heritage in 3D (which involved
a 3D printing system) and Coding Unplugged (involving educational robotics).

The aim of Our Heritage in 3D was to reflect on artistic and cultural heritage
(tangible and intangible) and on territorial identity (past and present). The project
appeared to be a good opportunity for participants to practice all four of the compe-
tences we considered. First, it is noteworthy that the workshop was linked to a
collective reflection on the recent earthquake in the region (2016). In fact, the event
caused serious damage to Perugia’s Carducci-Purgotti secondary school, which later
had to be demolished. The idea behind Our Heritage in 3D was to invite students
to think about the aftermath of the disaster, by creating 3D prototypes. In addi-
tion, the project had a specific intercultural theme (inspired by the multicultural
class). Students analyzed the experience of Superkilen in Copenhagen as an example
of social integration through urban design. These important topics allowed us to
consider that all four of the competences co-existed harmoniously within the project.
First, using Sugar CAD and other tools, participants were able to put their digital
skills into practice, through 3Dprototyping designs to reconstruct their local area, and
also the competences of mathematics, science, technology and engineering. At the
same time, the social and cultural themes of the project facilitated artistic expression
and cooperative learning. Moreover, Our Heritage in 3D was related to INDIRE’s
Maker@Scuola project (2014), mainly because DENSA’s activities were built on
the same tools and software: In3dire, Sugar CAD, Raspberry Pi, OctoPrint, Cura.
We also looked at 3D printing as an “emotional technology” (Guasti et al. 2017,
p. 129), which allowed us to examine the project in all its complexity. According to
this definition, 3D printing takes time, reflection and critical thinking. From here,
we structured this complex project into four phases to allow students to master and
develop the competences. First, students had an opportunity to get an idea about the
subject and then analyze it in more depth. Next, they did some research on the theme
and on icons, which was followed by a design phase using Sugar CAD. The final
phase involved the TMI (Think, Make, Improve) approach.
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5 Conclusions

To sum up, the aim of our reflection on the Maker Movement was to underline
how the maker mind set can foster learning, not only in individual disciplinary
subjects, but also of cross-disciplinary competencies. It is interesting to note that
each approach that we considered (Freinet,Munari,Malaguzzi) focuses on the funda-
mental importance of techniques, which can be door-openers for learners. In cross-
disciplinary terms, it is essential to acquire the know-how to handle all forms of
learning: “Rhetoric in the Maker Movement often focuses on skills rather than abil-
ities” (Martin 2015). As Célestin Freinet used to say, the only educational system
that can help learners to cultivate their culture and prepare them for life, is one that
is based on techniques (Freinet 2002).
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