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Craft Technologists and Paper Circuitry: 
A Balancing Act
‘Craft’ is a term that has always evaded rigid definition.
In a poll by the Victoria & Albert Museum, London,
titled ‘What is Craft?’, Rosy Greenlees, Crafts Council
Director, writes: 

Contemporary craft... is an intellectual and physical
activity where the maker explores the infinite
possibilities of materials and processes to produce
unique objects. (V&A, 2011)

David Revere McFadden, Chief curator of the Museum
of Arts & Design, New York, addresses the
unhelpfulness of attempting to wrap craft practice into
a tidy definition:

Craft, art, and design are words heavily laden with
cultural baggage...they all connote the profound
engagement with materials and process that is
central to creativity... It is time to move beyond the
limitations of terminologies that fragment and
separate our appreciation of creative actions, and
consider the ‘behaviors of making’ that practitioners
share. (ibid)

Finally, Christopher Frayling, Rector of the Royal
College of Art weighs in:

Although there’s a strong element of tacit
knowledge... in all craft activity, this is in fact far
from a secret form of knowledge, just a very difficult
one to pin down. Making close contact with
materials, technical skills plus imagination,
tangible results in the form of things, sometimes
pushing at the outer limits of function, taking the
material for a walk. (ibid)

These three definitions are disparate enough to
demonstrate that craft is inherently subjective; is it
exactly what the practitioner makes it. The areas they
overlap are clear; the words ‘making’, ‘process’, ‘tangible’,
‘materials’ and ‘form’ repeat tellingly and will be from
where I draw my definition. Furthermore, I will be
moving from defining craft (or, perhaps more accurately,
illuminating craft’s agreed-upon characteristics) to
attempt the same for the term craft technologist.

What are Printed Electronics?
It is useful to work with a more concrete definition of
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Abstract

This paper opens a conversation around what printed electronics
are and how a craft technologist would use craft process values,
such as reflection, and an understanding of materiality while
navigating this emerging technology. The outcome of exploring
printed electronics through a craft technologist’s lens is paper
circuitry: an affordable and accessible take on printed electronics
that is informed by craft process. Justin Marshall explores the role
of technology as a craft tool in Craft and Technology from a
Pragmatic Perspective (Marshall, 2002). While Marshall discusses
how technology influences craft, this paper will invert the ratio.
How can craft processes help to develop printed electronics
technology, and by extension, other emerging technologies?
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printed electronics. Printed electronics, sometimes
referred to as ‘organic electronics’, are created using
semi-conducting organic materials rather than
inorganic semiconductors, such as silicon.1 This allows
circuits to be printed onto almost anything. Here, that
anything will be paper – a fantastic and familiar craft
material. This discussion of a craft technologist’s
approach to creating printed electronics on paper will
focus on two elements necessary to all craft processes:
reflection and materiality. Printed electronics on paper
will, from this point on, be referred to as paper
circuitry.

Paper circuitry is the printing of conductive paints
onto paper using traditional techniques, transforming
paper into low-cost, electronic devices. Basic
components can be printed with paint, and capacitive
touch achieved easily. Circuits can be screen-printed
(Image 1) or even hand painted onto paper. By using
these traditional low-tech methods, a new aesthetic
can be given to circuitry while maintaining the familiar
and revered qualities of paper.

What is a Craft Technologist?
I have only recently discovered (through a passing
comment that started with the startling words, ‘I know
what you are!’) that I am a craft technologist. Upon
hearing this revelation, and agreeing, I was relieved. As a
PhD student studying paper electronics, I work with
emerging technologies daily. I do not, however, consider
myself a technologist. My experience with coding and
electrical structures does not make me a programmer or
an engineer. I am no artist. I design, but also play, reflect
and make; I have a deep respect for material and the
history of my medium. And so, when I was told I was a
craft technologist, the term resonated strongly.

I define a craft technologist as loosely as the
previous definitions of craft: someone who navigates
technology armed with craft processes that focus on
reflection, play, making and understanding materiality.
It’s a simple definition, and purposefully vague. It
leaves space for the interpretation of the individual
practitioner, a crucial freedom in any field that
depends fundamentally on creativity.

A craft technologist has a deep understanding and
respect for technology, just as a craft practitioner has a
deep understanding and respect for materials. A craft
technologist’s material is technology. They have an
understanding of its history and can work with its
limitations. A deep understanding means the
practitioner is exploring not just the materiality of a
technology, but also the history, social and economic
value, different perspectives and context. Through this
extensive exploration, a craft technologist gains an
empathic understanding of the digital as a material. The
craft technologist’s process allows for the finding of
new applications and affordances through questioning
materiality and limitations. A craft technologist learns
by doing, making mistakes and being reflective.
Crucially, they explore a material with their hands. By
using their hands they gain an intimate understanding

of how technologies and materials work. 
A craft technologist navigates and investigates the

materiality of technology through traditional craft
methods and processes of play and reflection. They do
not begin with a design problem to be solved, but
instead start with a question. The question will be
more about experience than function as they are
crafting experiences rather than functions. This lies at
the heart of a craft technologist’s process of reflect –
play/craft – reflect. This process is the author’s own and
is used to compartmentalise each stage of a craft
technologist’s methodology.

How to be a Craft Technologist
This section is broken into two parts: general skills of a
craft technologist and specific skills for a craft
technologist working with printed electronics. The first
section, covering general skills, will explore the
approach and process taken by a craft technologist. The
second section will cover specific skills and the toolkit
required by them for tackling printed electronics.

General Skills: Process
A craft technologist follows a process of reflect –
play/craft – reflect. The process is broken down into
these three sections to help with
compartmentalisation and documentation.

Stage One: Reflect (inwards)
A craft technologist begins their process by reflecting
on the world in order to gain information and insights
around their area of exploration. This allows the
practitioner to guide and direct their practice.
Reflection, as Donald Schön comments (2003), is
essential in gaining a deeper understanding into one’s
practice. Reid regards reflection as an active and
continual process stating, ‘[r]eflection is a process of
reviewing an experience of practice in order to
describe, analyse, evaluate and so inform learning
about practice’ (1993, p.305). Here Reid is describing a
continuous process of experiencing, reflecting and
acting, something that mirrors the craft technologist’s
process. Reid and Schön agree that reflection provides
a better understanding of your practice. Marilyn Wood
Daudelin narrows the focus to reflection’s role in
relation to learning, stating: 
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Strategy for Success’,

Department for

Business, Innovation &

Skills, 2009.
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Circuits being 

screen-printed.
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Reflection is the process of stepping back from an
experience to ponder, carefully and persistently, its
meaning to the self through the development of
inferences; learning is the creation of meaning from
past or current events that serves as a guide for
future behaviour (1996). 

Daudelin proposes that reflection can be used as a tool
to attempt to understand the future of a situation. A
craft technologist, for example, could use these
reflective tools and principals to push a technology
further. Reflection, as a concept, is a useful method to
practice over every stage of the craft technologist’s
process of reflect – play/craft – reflect. 

Stage Two: Play/Craft
The next stage of the craft technologist’s process,
play/craft, will help the practitioner reach better and
more creative situations through a much more hands-
on and interactive experience than the initial reflect
stage. By playing with a technology, it is possible to
explore new, unthought-of, creative and unexpected
uses (Brown, 2008). By playing, the craft technologist is
learning with their hands. They are connecting with
the technology and material and gaining a tacit
knowledge of its limitations and possibilities through a
process of trial and error, and, of course, learning from
past mistakes (Image 2). 

When playing, a craft technologist continues to
meld the practice of craft and technology. This process
leads the craft technologist away from simplistic
solutions such as embedding a technology in a crafted
object or vice versa. They practice craft and technology
in a holistic manner to produce artefacts. The result of
this learning-through-making is frequently prototypes. 

Prototypes are the means by which designers
organically and evolutionarily learn, discover,
generate and review designs… Prototypes stimulate
reflections, and designers use them to frame, refine
and discover possibilities in a design space (Lim et
al., 2008)

Prototypes then, are extremely useful to a craft
technologist, not as a final design solution, but as part
of their creative process; their creation naturally calls
for the asking and answering of questions and the
thorough exploration of a technology. It is through this
process that intriguing and magical prototypes are
created, giving engaging and inquisitive experiences.

Stage Three: Reflect (outwards)
Upon completion of the play/craft stage, the craft
technologist moves back into a reflective stage. This
time, instead of reflecting inward, they reflect outward.
Previously, the craft technologist was reflecting on the
world, seeking insights and questioning the area of
exploration. Now the craft technologist presents their
own work, reflecting on the finished artefacts as well as
reactions towards it. Donald Schön suggests that by

externalising our ideas we allow ‘the world to speak
back to us’ (1990). 

This is undertaken either on a personal level, having
one-to-one discussions about the work or in a more
public manner, either by presenting work in galleries,
in talks or online using services such as Instructables,
Twitter or Instagram. Outward refection is a form of
dissemination and can be an inspiration for other craft
technologists. It also allows practitioners to step back
and reflect on their own practice. These platforms
allow the world to see what the practitioner is doing
and speak back to them through comments (Image 3
details the full process of the craft technologist).

Specific Skills
To enable a craft technologist to create compelling
prototypes they must posses or learn some basic
skills to act as a foundation to their exploration into
paper circuitry. These skills can be seen as a launch
pad to which the craft technologist can begin to
reflect and play with their medium. These basic skills
are listed below.

History and Social Implications
The craft technologist must have a deep understanding
of their chosen area of exploration, in this case printed
electronics and paper. Before the practitioner can begin
the play/craft stage they must first lay down a
foundation of reflections from their field. 

For example, to explore printed electronics a craft
technologist would conduct interviews with printed
electronics companies and explore the history, future
concepts, production techniques, development and
social implications of this technology. They would also
explore paper by considering paper’s materiality,
pervasiveness and uses in various industries: music,
literature, news, advertising, packaging and art.
During this exploration of paper’s history it is
important to consider its effects on society and
technology. Interviewing experts on paper, and
visiting traditional paper factories can help in the
generation of reflections. 
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Printing 
Screen-printing with conductive ink is a very fast and
low-cost method for producing paper circuitry. To
achieve the best results, it is recommended that a
screen with a mesh count of 90t be used. This screen
has a slightly wider mesh than that of screens used for
printing on paper and is normally used for printing on
textiles. This large mesh allows for the conductive
carbon particles to flow through the screen with
greater ease. The best conductive ink to use is Bare
Conductive 2; when screen-printing it is best to dilute
this ink using the ratio one part water to nine parts ink.
This makes the ink less viscous and slows down its
drying time, thus rendering it easier to work with.

Electronics
One of the easiest ways to craft the interactions of
paper circuitry is to connect the paper circuit to the
open source platform Arduino (Image 4). An Arduino is
a programmable microcontroller that, when connected
to paper circuitry, can be used to control outputs such
as LEDs, motors and sound. The Arduino is a standard
rigid circuit board and, although when stuck to a piece
of paper it can take away from the papery feel of the
prototype, it is the best way of prototyping
interactions to test user experiences.

Connection
Connecting paper circuitry to hardware (such as an
Arduino) can be a temperamental task. There are two
methods that should be a permanent fixture in the
toolbox of a craft technologist when exploring paper
circuitry: the paper clip (Image 5) and the bulldog clip
(Images 4 and 6). There are details of how to make
these connectors in the author’s paper ‘Practical Notes
on Paper Circuits’ (Shorter, et al., 2014). 

These two connectors allow for the connection of
both single and multiple pole connections. The visual
language of these two connectors (a cable coming out
of what is a very traditional paper tool) adds to the
magic and intrigue of the paper circuit user experience.
The craft technologist also requires tools to connect
traditional components directly onto paper. The best
way to approach this is by using conductive epoxy,
conductive tape or cold soldering with the conductive
ink itself. 3 There is a host of pros and cons associated
with these methods, again detailed in ‘Practical Notes
on Paper Circuits’ (Shorter, et al., 2014).

Paints and Inks
There are two types of conductive ink that are essential
for creating paper circuits: high resistance ink and low
resistance ink. The low resistance ink is ideal for
creating normal circuits, whereas the high resistance
ink is good for creating capacitive touch applications.

Conclusion
Craft technologists aim to bring the best of the known
to the new. In bringing craft processes to paper
circuitry, the beloved affordances of paper are

explored and adapted to inform and bolster this
emergent technology; a development I predict will
help paper survive the digital age. The qualities of a
craft technologist are as follows:

1. A craft technologist uses the process of reflect –
play/craft – reflect.

2. A craft technologist learns with their hands and by
playing; this leads to a tacit knowledge of their
material.

3. By going deep into their subject matter a craft
technologist learns about the history, social context,
materiality and economic value of a technology.
This can lead to an empathetic understanding of the
technology and the ability to consider its future in a
thoughtful and respectful way.

4. A craft technologist understands craft as a verb as
well as a noun. 

5. A craft technologist uses prototypes to externalise
their ideas, disseminate and reflect on their practice.

6. A craft technologist aspires to crafting magical and
intriguing objects through experimentation with
materials and technology.

In relation to paper circuitry, the craft technologist’s
skill toolset is as follows:

1. An understanding of past, present and future
applications and implications of paper and printed
electronics on society.

2. An understanding of traditional printing techniques
and a knowledge of how to alter these to create
paper circuitry.
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3. The ability to produce paper circuit prototypes
using programmable hardware such as Arduino.

4. Connection methods to allow paper circuits to be
connected to external hardware to aid in the
crafting of interactions to enhance user experiences.

5. An understanding of the qualities of different
conductive inks and how, when and where to 
apply them.

The combination the craft technologist’s approach and
process with the above toolkit allows for the effective
creation of paper circuitry that affords intriguing and
magical experiences that uphold sensitivity to both the
material and technology.

The craft technologist is a new and emerging type of
maker, one that facilitates technology to be
approached in a reflective and playful way. This newly-
recognised practice will lead to artefacts that are
craft-centred, technologically interesting, empathetic
and magical. Aside from practicalities concerning
technology as a material, it is this magical and
empathetic quality that can set a craft technologist’s
practice apart.

By crafting technology in a recognisable form (in this
case, paper) the craft technologist successfully removes
any intimidation users may have felt. This allows users
to access technology through a comfortable form as
well as facilitate an enquiry into the properties of a
traditional and familiar material. Their process will lead
to viewing technology in innovative and interesting
ways by basing an exploration of technology on the
rigour of the craft process. 

Technology is forever advancing and it is easy for
makers to get carried away and create devices without
thinking sufficiently about future implications. A craft
technologist must understand past experiences and
technologies before they can empathetically design
future technologies and experiences. The prototype
has never been so fundamental a testing ground for
expanding on current knowledge and moving into the
unknown. Practitioners need to take control of these
rapidly advancing technologies and create objects that
steer us away from an Orwellian dystopian future. They
need to think beyond function and towards
experience, towards how these new technologies will
affect society. Craft technologists position themselves
so that they fully understand past, social implications
of a technology in order to try and fully understand its
future implications. They craft a respectful and
considered future.  
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