Biomimicry using Embodied Materials in Paper Making Workshops
Jules Findley, University of Brighton, j.findley@brighton.ac.uk
Abstract
In my research, embodied materiality was used as an investigation into the relationships between the
affect of grief and the creative, embodied encounters with paper materials. In some types of traumatic
loss, complicated grief can subsume the bereaved in a way like no other.

The research integrated creative practice, working with fibre-based materials, with the scholarly and
cultural exploration of the literature and theory of mourning as a specific psychological state of mind.
It was an exploration of the experience of mourning, through the sustained process of an embodied
encounter with the materiality of making paper. Paper became the metaphor to discuss research
questions that connected the maternal with grief and the body using affect of the embodied encounter
with materials. The research was not into art therapy.
Using workshops in paper making, I was able to teach a module on fibre-based biomimicry to students
to reflect on the relationship between materiality and affect. In making the substrate, I use the
methodology of play; judgment is suspended, whilst the paper is being hand-made to create individual
materiality (See Figure 1). Students learn to make paper and take their samples from the workshops
home to hone their techniques, making more paper and reflecting on their new skills in their research
blogs. This confirmed the space for the studio as being located in the domestic environment. The range
of techniques from the students’ learning and feedback fed into my learning and back out to the
students again, fulfilling a circular feedback loop of educational and methodological techniques and
reflection between the students and my research.
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Paper-making Workshops
During my research into hand-made paper, I was interested in developing creative conceptual
techniques using used paper with meaningful additions in the substrate (Figure 1). My research areas
in embodied materiality consisted of using hand-made paper, textiles, resins and plaster within the
settings of complicated grief, loss and mourning, using the domestic environment as the studio. I
integrated my experimentation with embodied materiality in paper into my teaching with a module
called Fibre Composites and Biomimicry, which I taught second year undergraduates from a variety of
creative disciplines at the University of Brighton, United Kingdom (UK). The brief for the module was
delivered after a short period of research looking at artists work, not necessarily paper artists. By
learning to make hand-made paper, students could investigate making new ideas and products using
paper and materials. In addition, they could use stitch, hand stitch, hand cutting and laser cutting.
During this module where the students were taught once a week, there were several opportunities for
the students to ‘have a go’ by learning to make paper within the education environment. The
workshops gave students confidence to continue making paper in their own time after formal teaching

had ended. The students attended workshops on hand-made paper making, with tutorials and
discussion on conceptual thinking. They continued with their ideas and experimentation in their selfstudy time. Dissemination and sharing of ‘praxis’ in action through experimentation showed
imaginative results. The students taught me new techniques from their self-study experimentations,
which furthered my own paper making techniques. Knowledge was shared in a dual dialogue of
researcher and student, which was rich and fulfilling.
The hand-made paper was made by the following steps: combining used paper and cutting up cotton
rags; breaking the fibres down by boiling; simmering; adding water to make a substrate before
breaking down the substrate further with a blender. From starting with white papers made from a
variety of materials, I branched out into coloured paper. Blue hand-made paper was made from
shredded denim mixed with blue tissue paper and any other blue paper I could find lying around the
house: these I took with me into the workshops to show the students what could be done. If the base
paper was tissue paper the paper came out quite fine; red paper from a similar base started out as
fine but when red card was added the mix changed into solid paper, therefore more water had to be
added to prevent the paper from crumbling.
Pink paper was tested during a student workshop as one of the students wanted to test the effect of
Korean water-based paint with added glue into the mix of water and substrate. I wondered if the added
glue would act like a ‘size’ on the hand-made paper, for eventual hand painting in water colours. I was
fascinated to see if watercolour paint would stay on the surface and not be subsumed into the paper
like blotting paper, as it had done previously to unsized paper. The results however, were disappointing
as the size did not work as expected and the glue did not stop watercolour paint from being absorbed
into the paper.
Brown paper was made from egg cartons, various bits of packaging in brown, envelopes, cardboard,
wrapping from home-made bread and brown paper bags. This new brown paper reminded me of
domesticity: the products were all brown and found at home. Black / dark grey paper was made from
avocado packaging, tissue paper and packaging from perfumes: resulting in a paper colour
traditionally associated with bereavement. Green paper was made from avocado packaging and the
tissue paper left in flower gift paper.
The practical aspects of ‘designerly thinking’ (Cross: 1982) are still vestigially present in my work; the
universal experience of mourning enabled me to make work with embodied materiality. The feelings
were so powerful that I had to make work that kept returning to the ‘raw’ experience of pain and
absence. Gaining an understanding of the methods in loss and mourning was vital with a view to see
what the methodologies of arts research might learn from this practice. I tried to apply methods to my
creative practice, and to read texts that would bring methodological order to the seemingly disorderly
process of my return to materials. The thoughts from Descartes (1985) on methods that the mind
applied in an orderly way, has since been separate from its antagonist in the creating, sensing, feeling
body. During the Age of Enlightenment (1685-1815), the idea that science and rationality would be
the best of all epistemic progress has led to research in the arts being based on a scientific method,
which still resonates even today. Applying these thoughts and encouraging these ideas in student
learning promotes teaching creative thinking in students as well as research through practice.
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Figure 1: Demonstrating hand-made papermaking, Level 5
The Methodology of Process
Scrivener (2002) describes the critical difference between practice-based research and the
professional practitioner:
…I would argue that "researcher" intends to generate novel apprehensions (by novel I
mean culturally novel, not just novel to the creator or individual observers of an artefact.)
by undertaking original creation, and it is this that separates the researcher from the
practitioner. (Scrivener 2002: 12)

Wisker (2005) likens practice-based research with action research, as both consist of reflective
practice through innovation. Research is made through testing and using live research. The
methodology in practice-based research and action research can be ‘deductive’ and rely on
quantifiable results. It is useful in ‘inductive’ or conceptual elements in project-based research that
reflections on the action taken are enough to generate further change (Wisker: 2005). The
experiments conducted as part of this research tested paper-making practices, while encouraging
students that they did not need a finished outcome to create new ideas and research.
There is a process of reflection on the choice of materials that exemplifies the methodology of process
in practice-based art and design research especially in individual studio practice. Complex decisions
regarding materials are a subconscious and conscious choice for a designer or artist (Findley 2009).
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The experience of using materials may be a critical factor in why artists and designers choose to create
and advance practice through practice research rather than theoretical research (Findley 2009: 17).
At the time of writing, in the Tate Modern Boiler House (Level 4 West), there is a floor dedicated to
Materials and Objects, asking questions why materials are so important to an artist to experiment with,
then showing the conceptual work of: Sheela Gowda (a large installation comprising of human hair);
the packing crates of Louise Nevelson; the large scale textile art of Magdalena Abakanowicz in which
stones made from sacking cloth and sisal fibres made a political statement from behind the iron
curtain at the time during the Cold War.
The Praxis: Prototyping and Practice
In the making of hand-made paper, the process of making by hand, leaves a natural, uneven edge at
the ends of each piece of paper. Called the ‘deckle’; it is thinner and more fragile than the dense paper
in the middle. The deckle is not straight; the edge remains delicate and uneven; it can appear to have
been torn; it is a natural uneven edge. In early manufacturing of books, printers used to trim the deckle
off before putting books into permanent bindings. The deckle is an important aspect of demonstrating
hand-made paper and the untrimmed ragged edges are admired by book-lovers. I discussed the edges
as a metaphor for psychological aspects of developing awareness to the emotional aspects of grief.
The ideas of metaphors were disseminated to students who, through more research, were able to get
beyond the surface element of thought processes.
The Importance of Display and Affect
Since the 1990’s, ‘Affect’ has become one of the contemporary critical thinking themes (Khanna:
2012). In making installations for exhibitions, I gather feedback from the public as an individual
practitioner to gauge public reaction to my artwork or sometimes emotional data such as a recent loss.
What is the correct amount of emotional capacity acceptable to public display? How can it be
measured?

Display is an unwritten language: the art of the curator and artist that creates a dialogue between the
artefact and the public. Within display, not only the material of the made artefact is examined, but also
how that material reacts with the surrounding space and the fixed fittings in the gallery. This has a
very large impact on the exhibited work. The desire was to make my work emotionally moving and
captivating without being shocking. Informing the public carefully about the project was an important
consideration therefore, the research process of collecting feedback was used. Feedback was also
collected to gauge the public audience and to create work that would be acceptable and appreciated
by an audience sympathetic to emotional ideas through installation.
The Metaphor of Language in Display
Pajaczkowska (2005) turns to language, connecting up knowledge with Latin roots and making
connections with textiles through the meaning of word. In ‘Stuff and Nonsense,’ she joins up ‘explanere’ with the idea of unfolding, and the same with the French ‘expliquer’ (Pajaczkowska 2005). In
that regard ‘complicated’ hides a word ‘plier’ to bend, to pleat and to unfold knowledge. Pajaczkowska
(2005: 228) explains the significance of the metaphor especially in the fold, folding and unfolding,
‘…folds of memory…’. Subconsciously in the making of hand-made paper, was my unfolding and
folding. In impressing damp paper, the material became something else. The paper embodies a textile
materiality. Pajaczkowska (2005: 228) identifies ‘…the medium of knowing and not knowing’. A key to
original research lies in project work, letting the work become individual, personal and original (Jung
1991).
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My aim in developing biomimicry in my work, is to create work with meaning in the result, to convey a
message to enable things to change.
The Influence of the Haptic
Professor Laura Marks discussed folding and unfolding (Barnett 1999) in a lecture at the Royal College
of Art (RCA), London, UK in January 2013 on ‘haptic visuality’. Marks (2002) describes a haptic image
as an image that cannot clearly be identified or from where it has originated. Haptic visuality influenced
the way I thought about and researched into embodied materiality.

I had enlarged a photograph of a hand knit originally from a larger artwork consisting of many knitted
pieces called, ‘I Never had a Chance’ (Findley 2011). The photograph of my hand knitting was
magnified in such a way that it was impossible to identify where it had originated. It would not have
been immediately obvious that it had originated from hand knitting. The double knitting hand knitted
in thick, black yarn was from a lacy pattern. The black yarn was absorbent; it soaked up the light in its
entirety: like non-reflective paper, it soaked up the surrounding environment. I had to photograph the
piece against the light in order to let light into the photograph, focusing my image making on the lacey
holes that let the light through. The scale of the image was enlarged and edited by adding a red
coloured hue to the black, creating the heat from pain. The image, ‘Pain’ (Figure 2, 2012) in my view,
would endeavour to encompass the intense pain people feel when bereaved; the physical pain of
bereavement is felt deeply but goes unseen (Findley 2014).

Figure 2: 'Pain', Jules Findley 2012.
Marks (2013: no pagination) defines haptic visuality: ‘Haptic criticism is a kind of criticism that
assumes a tactile relation to one’s object – touching, more than looking.’ The notion of the haptic is
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sometimes used in art to refer to a lack of visual depth, so that the eye travels on the surface of an
object rather than moving into illusionistic depth. ‘I prefer to describe haptic visuality as a kind of
seeing that uses the eye like an organ of touch’ (Marks 2002: no pagination). The haptic visual image
of ‘Pain’ (2013) Figure 2, had been subconsciously created: this understanding had a profound change
of paradigm on my work. From the conscious making of an object or product, I was able to move my
work forward into the abstract. The materials shifted from fabric, to resin, to paper and paper-based
products. Realising haptic awareness made me aware of the emotional connection in my work (Findley
2014).
Paper was discovered as a material conduit during my research of grief issues. Mark’s (2013) lecture
at the Royal College of Art, London, (UK), influenced my choice of materials with the haptic and the
tactile. The idea that the eye or ‘looking’ creates a relationship between the object and the gaze from
the seer in haptic visuality, provides an experience that can be ‘…as gentle as a caress’ (Marks 2006:
no pagination). This introduced me to a new language to explore the emotional aspects of
bereavement through making paper by hand that was profound and opened up new horizons.
My work on fragmentation, edges and the torn paper is fragile and gentle, although the ideas behind
the work could be violent and aggressive. For the bereaved it is a period of profound sensitivity. Paper
can express these fragile emotions aptly as the consistency of the papermaking mix can be changed
to reflect the depth of emotion and the many aspects felt through grief. In examining rituals of death,
particularly in the death of a baby or child, there are new rituals, new memories which can be
personalised for a grieving family. Investigating the rituals in the process of a burial is humbling and
filled with compassion, as with birth, within death, the materials of textiles are ever present.
Play as a Methodology
The methodology of play comes into papermaking early on in the practice process, part of composite
integrated methods, the paradigm shift is a misfit. In ‘Structural Textiles’, Rachel Philpott (2011)
describes her journey in terms of fragments, multiple sources of parts, raw material that moves, not
staying still. Jung (1991: 15) describes creativity as ‘…the creation of something new is not
accomplished by the intellect but by the play instinct acting from the inner necessity. The creative mind
plays with the object it loves’.

Scientists learn from the methods of play, although they practice the methods of the laboratory, where
there is a ‘control’. Are scientists sceptical of failure due to their experiments not being successful?
‘Science begins with the null hypothesis, which assumes that the claim under investigation is not true
until demonstrated otherwise’ (Shermer 2009: 59). Achenbach (2015: no pagination), states that
human brains like pattern in order to create meaning, that randomness does not sit well, no pagination
Students grasped the methodology of play through experimentation in the early workshops where they
learnt the ideas of how to make paper within a limited time within the structured timetable. At first,
they displayed shyness towards making but most of the students enjoyed their making and were able
to progress their work in other areas of their expertise quite significantly. Making a substrate broke
down barriers.
Caillois (1979: 43) examines play in terms of six characteristics: ‘1. Free, 2. Separate, 3. Uncertain, 4.
Unproductive, 5. Regulative, 6. Fictive’. Play is not prescribed as a free efficacy, an activity made
through choice. It is a separate activity from daily routine aspects of life. In terms of papermaking
through the introduction of other dimensions, differences in paper qualities, fabrics, meanings, the
outcome is uncertain. It is different from an iterative method where you are aware (conscious,
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preconceived) of what an outcome is going to be. Play is closer to the sublime, although the sublime
is closer to death, as it is uncertain. Heuristic play is evident as knowledge can be obtained without
intervention. Heuristic play does not have to be limited to a child’s curiosity: it is equally applicable to
adults. I witnessed heuristic play in adults from disseminating my making workshops to students when
the students took knowledge home to make their own interpretations and augment their new tacit
knowledge in making paper. Their new knowledge and curiosity returns back to me for further
discussion. The heuristic is also in the serendipity of play (the uncertain). The work I make is a
combination of the sublime and play, through the poesis of paper or paper-based clay.
Connecting with the heuristic moves into the sensory. Sensory play in paper making, is mixing with
substrates and manipulating materials. In individual research there is an iterative testing and cycle
of testing knowledge through practice; how practice lives up to a hypothesis. The results of which is
how knowledge changes and so the paradigm changes or makes shifts. Through in-depth reflection,
the making process integrates the rational/intellectual and individual creative practice. For instance
Callois writes on biomimicry:
The ultimate problem turns out in the final analysis to be that of ‘distinction’: distinctions
between the real and the imaginary, between the waking and sleeping, between ignorance
and knowledge...in short, distinctions in which valid consideration must demonstrate a
keen awareness and the demand for resolution…at least there is none in which the tangible
experience of separation is more immediate. (Callois 1979: 45)
Conclusions
In China, where papermaking is known to have started thousands of years ago, it is traditional to see
paper as a means of holding and keeping precious materials such as meteorite fragments, flowers,
fabrics, folded into the paper. In my workshops the capacity of hand-made paper to offer forms for
subjective experience was investigated. Edges, especially the rough, uneven edge of the deckle and
then the hand torn edge became one of my focus ideas for my research into the emotional unease in
mourning. These scruffy, un-precocious edges left by the hand-made were a direct contrast to the
clean, industrially cut edges by machines in the manufacturing of finished paper.

Paper made from plant fibre and made into ‘new’ hand-made paper is different to the paper, which is
remade from shredded paper: the use of that paper has changed. Re-making ‘old’ paper into new by
shredding already-made paper and the existing materials may retain the history, stains and traditions
of a former use. Once students understand testing and experimenting through play and practice, it
can be applied to many ideas in fashion and textiles. In the studio environment with the student and
the lecturer in the workshop, there is a transitional space being created. Within this space there is a
valuable transit of knowledge between lecturer and student. This is a two-way process because the
student brings back their own experimentation from progressing forward their knowledge
independently. In shared tutorials or seminars, knowledge is transferred back to the lecturer as well
as others. The sharing of knowledge and developing understanding by both lecturer and student
enables new insights to be created, whether it be through techniques or by quality of making. Making
through suspension of judgement, combined with research is a transferable skill. These skills can be
applied directly to woven, printed and knitted textile experimentations as well as in creating fashion
shapes and freeing themselves of the confined expectations of predictable, pre-conceived outcomes.
Paper making is taught on art courses in the United States of America (USA), China and Japan, and
there are paper museums with collectable contemporary artworks and samples in the USA. Paper is
fundamental to what the USA call Fibre Arts, known as Textile Art in the UK, which is not taught as a
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matter of course in English art and design courses. Papermaking as a craft, is not on the red list of
endangered crafts at present (Bertram 2017) while paper marbling is endangered, and yet it used to
be taught in schools and art schools. It is a silent shame to let these crafts from the fifteenth century
disappear from making. Papermaking has a direct relevance to textiles and to contemporary textile
meshes and fibres. Materials are the bridge between art, craft and design. Materials are so important
that the Tate Modern has dedicated a floor to materials in order for the public to understand how
materials influence artists.
Paper can be used for performance. By using technology, paper can have more potential as a fabric
or future fabric (Ryder and Morley 2012). Paper has a possible use as a sustainable material:
generating something new out of something old in the circular economy of textiles where fashion and
plastic industries are urgently considering the ethics of circular economies, as well as in bio fabrics
and artificial intelligence (AI) technology. Contemporary artists such as Martha Tuttle uses paper
alongside her hand woven and dyed textiles. There is an invaluable practice disseminating craft
workshops to students as there are a deeper set of learning methodologies that go beyond the surface
of teaching the practice.
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