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Introduction
This paper presents observations gained from a
participatory design workshop and points to literature
surrounding Digital Fabrication, STEM Education and
Curiosity, Imagination and Creative Confidence to
respond to the question: How is our creative
confidence being challenged as we face and engage in
becoming a culture of Digi-Makers?

Commercial Makers such as Raspberry Pi and
Shrimping.It use Maker Faires as a physical platform to
sell or market their products to educators, students,
parents and children. They are engaging people the
world over in learning how to make or showcase their
skills in making with electronics. There are now 98 Maker
Faires and Mini-Maker Faires3 and 200 FabLabs4 hosted
across the world, evidence that since 2005 a growing
global community of people are emerging who appear
fearless of making with digital technology hardware,
firmware and software. This culture of making is visibly
infiltrating the education system through the physical
computing in schools strategy (DoE, 2013). Throughout
this paper and informed by the literature, I refer to those
actively making as Makers and Digi-Makers.

iTECH 2014: Design your future event
In March 2014, and coinciding with National Science
and Engineering Week5, the STEMNetwork team
organised an event, the first of its kind, in the North
West of England called iTECH 2014: Design Your Future.
They were tasked with designing a one day event that
would be highly interactive, fast paced and excite and
inspire up to 200, 11–14 year olds from Greater
Manchester schools to enter into careers in science,
technology, engineering and maths and meet the
people who have chosen careers in making, creating,
designing and building with technology.6

STEMNet invited The Curiosity Bureau and
Shrimping.It to design and deliver a highly engaging
workshop. Working together, we could explore the
culture of a technology-led event through
experimenting with methods of participatory design.
This process of collaboration has revealed how
valuable participatory design is to nurturing curiosity,
imagination and creative confidence in 11–14 year
olds. This paper contributes some critical reflections
and invites STEM educators and programme
managers of informal learning environments to join in
a deeper conversation regarding how the design and
curation of technology-led events are influencing a
culture of digi-makers. 
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Abstract

This paper reflects on a workshop called ‘The Invention of Things’
where two activities, an Imagination Studio facilitated by The
Curiosity Bureau 1 and an Electronics Lab facilitated by
Shrimping.It 2 , designed and delivered a collaborative inquiry at
iTECH 2014: Design Your Future event. 
Hosted by Manchester’s Museum of Science and Industry and
organized by the STEMNetwork Manchester team, the event
welcomed 170, 11–14 year old students from across Greater
Manchester. In this paper, we present a literature and observational
review of students engaged in a technology-led event and
participatory design experience. We reflect on the presence and
value of curiosity, imagination and creative confidence at a
technology-led event when students are tasked with inventing an
electronic device through model making with recycled materials
and making a working example of an electronic device.

Keywords: Digi-makers, creative confidence, 
participatory design.
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The Maker Movement: Democratizing technology &
(digi-)maker culture
Anderson’s declaration of ‘The Maker Movement’
(2012) is now not an unfamiliar term, and Gershenfeld’s
introduction of FabLabs from MIT in 2005 said:

Instead of bringing information technology (IT) to
the masses, fab labs show that it’s possible to bring
the tools for IT development, in order to develop and
produce local technological solutions to local
problems. (Gershenfeld, 2005 p.13)

They found that people were starting to use
technology in ways that served a purpose for
themselves and their local community. Gershenfeld
presents examples from Ghana, Boston, India and
Norway (Gershenfeld, 2005), and shows how this
phenomenon is fast becoming more accessible to
people via FabLabs, Maker Faires and Maker Spaces. 

Alongside these examples of FabLabs and maker
spaces, is discourse surrounding democratizing
technology (Blikstein, 2013; Anderson, 2012).
Technology and the digital are accessible now more
than ever. Data is opening up, and people are willing to
share knowledge and the freedom to co-create,
contribute and build onto ideas and inventions. It is
creating a culture that is challenging the existing
models of intellectual property and commercial capital
by using digital as their material or medium. People are
now ‘making in public’ (Anderson, 2012, p.13) – this is
democratizing technology.  

Surrounding this movement of makers, Fuad-Luke
asks, ‘can designing and making help us to re-craft
capitalism while simultaneously regenerating our
societies?’ (2011, p.15). He invites an open conversation
based on the potential of designing and making to
contribute to developing positive social capital. 

In April 2007, American President, Barack Obama,
called for the National Academies of Science in the
USA to create new and creative ways to engage
young people in science and engineering ‘…to be
makers of things, not just consumers of things’
(Honey & Kanter, 2013, p.1). 

In response to this The Maker Education Initiative; 
a nonprofit launched in Spring 2012, stated its
mission as: 

[T]o create more opportunities for young people to
make, and, by making, build confidence, foster
creativity, and spark interest in science, technology,
engineering, math, the arts, and learning as a
whole. (Honey & Kanter, 2013 p.9)

Whilst literature surrounding the pedagogical benefits
of The Maker Movement are a relatively new concept
for designing formal and informal learning
environments, in the UK physical computing has now
become a fundamental part of the curriculum (DoE,
2013), and the responsibility of events such as the
STEMNetwork’s iTECH 2014: Design Your Future, are

examples of these technology-led forums for teachers,
parents and young people to engage in making.

Digital Fabrication in Education
The FabLabs in Schools programme created in 2009
(http://fablabatschool.org) is a global initiative led by
Professor Paulo Blikstein at Stanford University.
Blikstein promotes the concept of digital fabrication
and ‘making’ as the ‘ultimate construction toolkit’
(Blikstein 2013, p.18). He does, however, wish to remind
educators and scholars:  

[A]s Seymour Papert would say, the real power of
any technology is not in the technique itself or in the
allure it generates, but in the new ways of personal
expression it enables, the new forms of human
interaction it facilitates, and the powerful ideas it
makes accessible to children. (ibid)

The iTECH event is an example of an ‘informal learning
environment’ (Hofstein & Rosenfeld, 1996, pp.88-89),
created in response to STEM teachers and STEM Club
Leaders who ‘value opportunities to take a more
creative and informal approach to teaching their STEM
subject’ (STEM Interactive Story, 2014). 

STEM activity is encouraged to promote a ‘deep
engagement with content, experimentation,
exploration, problem-solving, collaboration, and
learning, [and these] are the very ingredients that
make for inspired and passionate STEM learners’
(Honey & Kanter, 2013, p.4). However, Honey & Kanter
also suggest that whilst: 

[W]e can create a workshop or makerspace, and
we can acquire tools and materials…we will not
have succeeded at creating innovative thinkers and
doers unless we are able to foster a maker mindset.
(ibid, p.9)

The Value of Curiosity & Imagination
Literature surrounding the maker movement and its
presence in informal and formal learning
environments suggest: 

There are strong analogies between the learning of
science and children’s natural inclinations to play,
invent and explore. Both are motivated by curiosity,
investigation and discovery and at the core of both
is creativity. (Honey & Kanter, 2013)

In The Aesthetics of Imagination in Design, Nygaard
Folkmann (2013, p.67) says: 

Through the formative structure of imagination we
can apprehend an image that eventually can be
transposed to the creation of an object… A
genuinely human capability that has always been –
and contributes to be – a driving force behind the
making of the modern world. (p.67)
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Folkmann cites Dewey (2005) and his view on
imagination as: 

[A] way of seeing and feeling… it is the large and
generous blending of interests at the point where
the mind comes in contact with the world. When old
and familiar things are made new in experience,
there is imagination. (Dewey, 2005, p.278).

In contrast, Beveridge warns that when imagination
takes place ‘things not seen clearly can take on
grotesque forms’ (1957, p.75). This suggests we need
not assume, in applying our imagination, we float
through a problem-solving space with ease. We,
therefore, require curiosity as an enabler to see more
clearly the results of our imagination. This suggests
that curiosity cannot exist without imagination and
vice versa.

An example of an informal learning environment that
promotes the value of curiosity in science and art is The
Wellcome Collection7, who describe themselves as ‘a
free visitor destination for the incurably curious’. They
invite visitors to explore ‘the connections between
medicine, life and art in the past, present and future’. In
his book Curiosity, Leslie (2014) distinguishes between
two types of curiosity – ‘diversive curiosity’ and
‘epistemic curiosity’.8 He suggests that we currently
engage with technology and particularly the internet
through ‘diversive curiosity’ – a surface level inquiry with
a topic or subject of interest. It is only until we dig
deeper beneath the surface that we enter into ‘epistemic
curiosity’ and experience a far more enriched inquiry. 

It is here that he relates epistemic curiosity as being
the ‘intellectual steam power of Britain’s industrial
revolution’ (ibid, p.107) and proposes that: 

[I]t is curiosity…that reminds us that the world is an
inexhaustibly diverting, inspiring, fascinating
place…Curiosity is a life force. (ibid, p.268-270)

Whilst acknowledging how noisy the world is, Leslie
also discusses the mental health benefits of being
curious. He references a passage by T.H. White, ‘The
best thing for being sad… is to learn something’ (ibid,
p.270). Dewey regarded curiosity as a fragile quality
and suggested that, ‘curiosity can be easily dulled and
blunted’ (ibid, p.135).

The Process of Designing & Making, & Building
Creative Confidence
Brandt (2007) and Sanders (2010) suggest that it can
be through tangible ways of making that the designer
can make objects or prototypes to externalize inner
thoughts and provide a physical realisation of their
imagination. Brandt calls the use of materials and
model making in co-design or participatory design as
‘things-to-think-with’ (Lucero, 2011, p.6). 

Burr and Andreasen (1989) describe modeling as an
important tool for the designer to describe, visualize,
and sculpture her thoughts when designing by

herself or when designing or communicating with
others. (Brandt, 2007, p.179)

Further to this, Cross (2001), known for his concept of
‘designerly ways of knowing, thinking and acting’
believes ‘knowledge also resides in artefacts themselves,
in the forms and materials’ (Makela, 2007, pp.158-159)
and expresses how knowledge ‘can be gained through
making and reflecting upon the making of those
artefacts’ (ibid). This suggests that present in the process
of making and designing is a degree of knowledge
exchange and acquisition, and it is through this iterative
process of designing that we require access to our
imagination and curiosity – a resource for which we can
easily neglect, dull or blunt (Dewey, 2005).

Literature suggests that intellectual curiosity
weakens as we grow older (Giambra, Camp, &
Grodsky, 1992, p.154), and Honey & Kanter (2013)
draw our attention to the observation that whilst
children are born with curiosity: 

Early in school however, this spark – what
psychologists have dubbed intrinsic motivation – is
all too frequently extinguished by the extrinsic goals
and expectations of school. (2013, p.2) 

This would suggest that as students begin to lose the
ability to be curious, it affects what Kelley & Kelley call
‘creative confidence’. Kelley & Kelley define creative
confidence as, ‘the ability to come up with new ideas
and the courage to try them out’ (2013, p.171). 

Further to this, they pose a poignant question for
educators, facilitators, programme managers and
curators of formal and informal learning experiences:

[I]f creative confidence is like a muscle that can be
strengthened and nurtured through effort and
experience, how might we encourage young people
to flex these muscles, hone these skills and carry
their creative confidence proudly with them in
school and in life? (Kelley & Kelley, 2013, p.458)

They refer to the need for ‘a growth mindset’ (Dweck,
2006, p.7). That your true potential is unknown, and, to
quote Associate Professor Chris Flink of the D:School
on failure,: 

The personal resilience, courage, and humility born
of a healthy failure form a priceless piece of
education and growth. (Flink, cited in Kelley &
Kelley, 2013, p.611).

Alongside this call for change, are ongoing concerns
that the current system of education is not conducive
to a growth mindset or welcoming of healthy failure.
For example, Honey & Kanter (2013) propose: 

[W]e need to develop learning practices that can
stimulate students’ passions for science and
teaching methodologies that motivate students and
support deeper learning. (2013, p.3)
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diversive, he does refer to

empathic curiosity – ‘a

fundamental part of being

human.’ (2014, p.108)
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Research Process
Before entering into the design and delivery of our
contribution to the iTECH event we arrived at the
following research question: How do we design and
deliver a highly engaging workshop for up to 200, 11-
14 year olds attending this event and how do we
observe curiosity, imagination and creative
confidence through making in a fast-paced informal
learning environment?

Further to this overarching question, the process
posed underlying questions such as:

• Are there tools and techniques available from
Participatory Design that could be applicable to
designing the workshop?

• How do we engage up to 200, 11-14 year olds in
applying their imagination and creative confidence
so we can see where it is visible?

• Where is curiosity present in a 
technology-led event?

• How can the literature and our observations be
brought together to contribute a critical response to
this growing culture of digi-makers?

We created five research objectives that would aim:

• To respond to the invitation from the STEMNetwork
(Manchester), by designing and delivering a highly
engaging and fast-paced 15 minute activity for the
iTECH event at the Museum of Science and Industry
in Manchester (March 2014). 

• To explore the prospects of a collaboration between
Shrimping.It (an electronics and tech-focused
organisation) and The Curiosity Bureau (an

experience design and creative facilitation network)
by building on the shared interest in people and
their curiosity, and by working closely together to
learn from each others methods, tools and
techniques.

• To experiment with participatory design tools and
techniques in a tech faire environment by being
inquisitive of STEM education, 11-14 year old
students and responsive to the space and dynamics
of the event on the day.

• To reflect on the curiosity, imagination and creative
confidence of participants by facilitating and
observing the ways in which they engage with the
activities, the materials and the concept of a
technology-focused event.

In response to the above, this paper shares
observational findings informed by experiencing, via
facilitation, a live demonstration and facilitated
workshop.

Research Methods

Participatory Design (PD) today is an emerging
design practice… PD processes usually involve
many people having different backgrounds,
experiences, interests, and roles with the project.
Thus, an important challenge is to find appropriate
ways for engaging and involving people in PD
activities. (Sanders, 2010, p.195)

The nature of the event encouraged a number of fast-
paced demonstrations and workshops. Tasked with
only15 minutes per group of six students, this
challenged our approach to facilitating a productive
session that would provide time for participants to feel
they could engage in a small scale version of The
Design:Lab (Binder & Brandt, 2008). An experience
where participants are invited to apply their
imagination and invent as well as gain a short
introductory hands-on experience of the Shrimping.It
electronics and its capabilities as a means to realizing
their inventions. 

We agreed that time was too limited for participants
to feel confident of making and designing a unique
invention with the electronics available and we made a
conscious decision to divide our space into two areas
of activity and participation. We decided to call the
space ‘The Invention of Things’ and then provide two
tables where students could focus their attention on 1.)
the process of designing and imagining inventions and
2.) the application of making an existing example (a
Persistance of Vision kit) where they could gain a basic
understanding of how the Shrimping.It electronics
work.

The Imagination Studio
Participatory design tools and techniques applied in
this activity were a mix of what Sanders refers to as
‘making tangible things’ (2010, p.196) through 3D
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Table 1.

A breakdown of

‘The Invention of

Things’ - a space

where two

activities were

facilitated at the

STEMNet event:

iTECH Design Your

Future 2014,

Manchester, UK

The Invention of Things:

Organisation: The Curiosity Bureau Shrimping.It

Name of workshop: Imagination Studio Electronics Lab

Computers: No physical computers 6 physical computers

Cognitive Approach: Lateral thinking Logical thinking

Equipment: Coloured paper Laptops

Pens Breadboards

Plastercine LEDs

Masking tape Wires

Glue Resistors

Fabric

Instruction: Verbal Verbal

Cue Cards Instruction cards 

(People, Place, 
Input, Output)

Physical Output: A range of models Persistence of 
Vision prototype

Sketches

Written ideas/
descriptions

Dwell time: 15-20mins 15-20mins

Table 1
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mock-ups and talking, telling and explaining through
sharing their ideas with the facilitator and the group.
Using cue cards I presented participants with a choice
of place, people, input and output (Table 2). They chose
one of each, and together they would inform the
context for their invention. This method was designed
to motivate the participants to apply their imagination
and invent with these criteria in mind. I supplied model-
making materials (plasticine, spaghetti, glue and
recycled materials - card, string, milk-bottle tops, fabric).
This invited participants to realize their imagined
invention through model making. This low-fidelity
approach supported a fast-paced ideation session.

The Electronics Lab
Shrimping.It provided six laptops and breadboards,
LEDs and a battery box with a switch to support an
activity to code and make a Persistence of Vision device.
Cefn (the facilitator) provided instructions and they
were also available on a recipe card. At the end of each
session Cefn would show an example of the finished
device and demonstrate it in front of the students. 

Research Methodology
It became clearer throughout the project that a mix of
methodologies were important to us. These stemmed
from action-research (Marshall, 1999) and design-
research (Frayling, 1994; Frankel & Racine, 2010). By
being actively engaged in our contribution to the
event, we were able to converse, reflect and act upon
our decisions as the process unfolded. This became an
iterative process that was highly interpretative
(Charmaz, 2006). This provoked a fully immersive
approach to our research, which we identify with
Marshall when she says, ‘I maintain curiosity… about
what is happening and what part I am playing in
creating and sustaining patterns of action, interaction
and non-action’ (Marshall, 1999, p.157). Schön can also
be referred to here as he suggests, ‘The practitioner
allows himself to experience surprise, puzzlement, or
confusion in a situation which he finds uncertain or
unique. He reflects on the phenomenon before him,
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Image 1.

‘The Imagination

Studio’. 

Photo courtesy of

teacher C. Lunn, via

Twitter @WellacreICT,

iTECH2014

Image 2.

The Cue Cards Method,

materials and cards

available to

participants of ‘The

Imagination Studio’

Image 3.

‘The Electronics Lab’,

Image courtesy of

Shrimping.It

http://shrimping.it/blo

g/pov-kit/

Table 2.

The Cue Cards Method

provided, to prompt

awareness of context

and criteria for the

design and invention

of an electronic device.

Image 1

Image 2

Image 3

Table 2

Place: The Home, Shopping Centres, School/Work, Transport (Manchester City Centre), Parks, Gyms
People: Athletes, Gardeners, Police, TV Producers, Farmers, Grandparents, Cleaners, Teachers
Input: Light (light dependent resistor, photodiode, camera array), 

Sound (tap sensor, microphone), 
Movement (passive infrared, infrared distance, ultrasonic distance), 
Triggering (mains, remote controlled devices, networked systems), 
Magentism (reed switch, compass), 
Temperature (humidity, pressure – the weather), 
Touch (capacitive sensor, touchscreen, button, switch), 
Acceleration (tilt switch, accelerometer)

Output: Movement (servo, stepper motor, motor, linear actuator), 
Printers (receipt printers, LP printers, bespoke systems), 
Sound (piezo, speaker, samples, midi output), 
Displays (liquid crystal displays, LED matrixes, TFT screens), 
Light (LEDs, single colour, full RGB)
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and on the prior understandings, which have been
implicit in his behaviour. He carries out an experiment
which serves to generate both a new understanding
of the phenomenon and a change in the situation’.
(Schön, 1983, p.68)

The overarching methodology of this paper can also
draw from The Design Science Roadmap (Hevner et al.,
2004), as it is through rigor and relevance that a critique
has been formed. This paper can be referred to as an
outcome with a number of critical reflections that invite
further conversation for future iterations of the research.

Research Outcomes
Throughout the day, 170 students contributed to a wall
of ideas and a collection of models (photographed
below). They ranged from an X-Factor supporters’
wand that was inspired by the Persistence of Vision
Shrimping.It kit (if you move rapidly and programme it
to say the name of the person you are supporting and

the LED lights paint that name in the air as you move
it). Other ideas included a weather sensor for
gardeners, a personal trainer personal printer, a
sshometer for teachers, to ‘Larry’, a computer assistant
for the elderly.

Our reflections after the event resulted in the
following observations:

Observations of ‘The Invention of Things’ Workshop
at iTECH 2014: Design Your Future

Observations of the Imagination Studio
• Participants appeared fearful or lacking in creative

confidence.
• Participants asked; ‘Please can I Google my ideas?’
• The quality of the inventions seemed to

demonstrate that participants struggled to think
expansively.

• There was little diversity in the inventions as stimulus
was required of the facilitator, and when provided by
the facilitator would reappear as an idea.

• Little risk was taken by participants to modify or
move their idea into speculative imagining.

• The majority of the participants were not animated
in their process or excited by their ideas or what
their inventions could do if they then decided to use
the Shrimping.It technology to realise their ideas.

• Most participants were attracted to the plasticine
and used the materials to model their ideas.
However, a few struggled with the model-making
and preferred to draw, or work with others. Some
saying, ‘I don’t know what to do’ and preferred to
observe as opposed to participate.

Observations of The Electronics Lab
• There was curiosity in the demonstration, which

built interest in the activity. 
• The instructions were easily followed by participants.
• If mistakes were made participants simply referred to

the facilitator or volunteer or the recipe card.
• There were no new inventions created as time was

limited.
• Participants responded positively with smiles when

they could see the result of their effort when having
followed instruction and created an electronic
device that worked.

• When it didn’t work they appeared disappointed and
some were determined to dwell a while longer to
make it work.

• There was little interaction with one another and it
was evident it was an activity that required
concentration and demanded the attention of the
individual.

The diagram below (Image 7) illustrates that whilst both
activities began with curiosity (or being curious of the
activity itself ) and ended with a physical outcome, The
Imagination Studio required more social engagement,
it required participants to discuss their ideas that were
unique to them, as opposed to The Electronics Lab
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Image 4.

‘The Imagination

Lab’, wall of

Inventions.

Image 5.

‘The Imagination

Lab’, models of

Inventions.

Image 6.

‘The Imagination

Lab’, models with

descriptions of

inventions.

Image 4

Image 5

Image 6
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which required the focused attention of the individual.
With little to no social engagement with one another,
the focus remained on the electronic device.   

It shows that the journey underwent a curated
process of play > creation > outcome = reward +
motivation. This also reflected in the work of
Fredrickson, who explores motivational triggers in her
Broaden-and-Build Theory (2004), and Ryan & Deci and
their research into intrinsic motivation and Self-
Determination Theory (2000).

A Critical Reflection
Our observations suggest that students were visibly
curious of the iTECH 2014 event and of our workshop.
Whilst only six computer stations were available in The
Electronics Lab, the activity attracted students and
teachers. A small audience would build around the
activity, suggesting that The Electronics Lab attracted
more interest than The Imagination Studio. The
Persistence of Vision kit was a good example of how it
only takes a short amount of time to experiment making
with electronics, and by doing so, arrive at successful
making of an electronic device. 

Students would arrive at The Imagination Studio and
be curious of the activity, but easily distracted by The
Electronics Lab, which was being facilitated next to us.
Whilst I was animated and enthusiastic in my approach
it was a challenge to maintain the attention of the
students and interest in an activity where no
electronics or technology was present. When asked to
apply imagination, I found that some students would
simply give-up or sigh, which suggested they were
bored, unsure of the purpose of the activity, or lacking
in confidence. When they arrived at an idea (the ‘ah-ha’
moment), almost all students did appear to enjoy the

activity. It would therefore suggest that it was the
journey or process that appeared the least enjoyable
task in the activity.  When students appeared to hit a
brick wall with their thinking, it emerged that
participants would seek regular reassurance,
permission and a more detailed context for which to
design, before they felt confident enough to make
models or engage in ideation and invention. This
reflects Kelley & Kelley’s concern of students low in
‘creative confidence’ (2013). 

I observed that while the iTECH 2014 event provides
a highly interactive and engaging maker space, it also
presents a contradiction – the need for time and space.
These are two key elements conducive to nurturing,
building and realizing curiosity, imagination and
creative confidence.

Two Key Observations from the Workshop
A Fast Paced Experience, Little Time
• Students were rushing their thinking and therefore

not moving beyond the cues of the facilitator.
• Students were easily distracted, jumping from one

experience to another, to another – resulting in
limited dwell time.

Little Space to Think
• There was little room for epistemic curiosity (Leslie,

2014).
• Limited space to free the imagination and

experience healthy failure (Kelley & Kelley, 2013).
• Electronic technology entertained students and

filled the physical space between people.

Future Recommendations
We believe our contribution to the iTECH 2014 event
explored an interesting collaborative inquiry
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Image 7.

Points of

communication in

‘The Invention of

Things’ participatory

experience (March,

2014)

Participatory 
Experience

(designing, inventing 
and making) 

Curious?
(Inquiry/Sense-making)

Play
(Physical Participation)

Create
(Physical Participation)

Outcome
(Physical Contribution)

Play
(Physical Participation)

Create
(Physical Participation)

RewardMotivation Motivation

Self-Determination Theory

The Electronics Lab 
Shrimping.It

The Imagination Studio
The Curiosity Bureau

people < > electronics < > people

1 1

1

2

2

2
Explanation not required 

(the electronics device as storyteller)

people < > materials < > people

Explanation required 
(the person as storyteller)

The Invention of Things

Points of Communication

Image 7
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surrounding participatory design facilitation, and
provided an experimental opportunity that could
progress to being applied to a range of technology
event formats. Based on time with students being
limited, it was a conscious decision to divide
‘Imagination’ and ‘Electronics’ into two separate
activities. However, more time would assist in
producing an inclusive and holistic learning experience
where ‘Imagination’ and ‘Electronics’ could be
combined.

Using participatory design tools and techniques in
the form of 3D model-making did, as previous research
also suggests (Sanders, 2010; Lucero, 2012; Brandt,
2007; Binder & Brandt, 2008; Makela, 2007), prove a
successful way for students to access their imagination.
This paper invites educators and demonstrators to
experiment with The Cue Cards Method (Table 2) and
apply it to a variety of learning environments and
different age groups.

Upon reflection, curiosity, imagination and creative
confidence are perhaps alternative guises for centuries
of pedagogical discourse surrounding intellectual
curiosity, critical reasoning, creativity, logical and
lateral thinking. However, given the democratization of
technology, the digital era in which we are now
designing learning experiences and the increased
interest in making with electronics, there is room for
these topics to come together, explored differently and
discussed in the context of STEM education. 

Becoming a Culture of Digi-Makers
At FabLearn Europe (2014), Paulo Blikstein shared his
concerns of ‘[t]hree cultures that currently exist in and
across the digi-maker landscape’. Blikstein posits that
there is 1.) The Maker Faire – flashy and product over
process, 2.) The Museum – fast-rapid experiences and
sensory overload and, 3.) Hacker Events – sink or swim,
self-directed and competitive. Furthermore, he calls for
action across the maker movement to reflect on this,
and consider ways in which time and space can be
provided to nurture the future maker mindset.

I believe our experience of iTECH 2014 was not
dissimilar to Blikstein’s observation of the three
cultures. I believe we need to ask ourselves – how
much should an informal, learning, technology-led
event encourage the consumption of technology? In
the design and curation of a technology-led event, are
we nurturing a consumer-led or student-led culture of
digi-makers? 

There is not one easy answer to this question.
Therefore, I would like to point to some examples of
how the Maker Movement is negotiating this territory
of making with student-led culture in mind. Social
projects and organisations such as UK
initiative Restart (2012), and USA initiative such
as Story of Stuff (2007), are examples of communities
keen to hack into and mend and make do with the
technology that exists amongst them; a different
example perhaps of a traditional maker, and one that is
not necessarily interested in attending Maker Faires,

writing new code or inventing smart objects but keen
to build on that which exists. 

Fuad-Luke (2011) provides another example of
growing human capital and measuring social capital in
the context of designing and making a house into a
home through an Impact Arts funded project called
Fab Pad (2007). This is a youth rehabilitation
programme that brings teenagers together to up-cycle
materials to make items for their homes. Through
making, they are creating not only a sense of identity,
but as Fuad-Luke suggests, the results of the project
‘demonstrate its positive social impact… the young
people that took part in the project showed increases
in their self-esteem and confidence, improved income
from employment, better physical and mental health,
better debt management, less chaotic lifestyles and
new networks of friends’ (2011, p.8). 

Could it be that Fuad-Luke’s framework for
‘measuring social capital’ and the focal areas and
‘potential indicators’ for measuring how social capital is
developed, could help us in becoming a more
considered culture of digi-makers? These focal areas
include: prioritising effectiveness of communication;
trust between individuals and levels of participation
and consensus; exchange of tacit skills and shared
understanding of the project context; a sense of
challenging values and meanings; improvements in
self-esteem of participants and levels of sense of
community engagement (Fuad-Luke, 2011). If an
informal learning technology-led event were designed
with these focal areas in mind, what would the future
technology faire look like?

Curating Informal Learning Environments: The
future of technology faires
A technology-led event such as iTECH 2014 is an
opportunity for engagement with making for meaning
and for purpose. Puwar & Sharma say that, ‘Curating
Sociology favours… cross-disciplinary practices of
collaboration and of integration and synthesis of
different disciplinary perspectives - those that advance
dialogic encounters between different formations of
knowledge production and creativity’ (2012, p.46).

It is at the intersection of sociology, technology and
design disciplines where a deeper dialogical interaction
(Kester, 2004) through Participatory Design (Sanders
2010; Iverson, 2012) meets with the advancing of
dialogical encounters found in ‘Curating Sociology’
(Puwar & Sharma, 2012). Therefore, I strongly believe
that it is through a deeper investigation and
experimentation in informal learning that facilitators,
researchers, curators, demonstrators, educators and
programme managers could collaborate and co-design
a deeper learning experience (Honey & Kanter, 2013).
For if we make a conscious effort to design with society
in mind, and prioritise skills and knowledge, structure,
relationships and experiences (Fuad-Luke, 2011) we
could provide people engaged in a technology-led,
informal, learning environment with space and time for
curiosity, imagination and creative confidence.
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