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1.2 Abstract

This Master’s degree project explores the design possibilities of thread tension, to create a 
transformation in an interactive, 3D embroidered, wooden surface. The aim is to create a 
playful visual expression on a surface triggered by interaction. The surface is manipulated by 
embroidery and the embroidery is manipulated by the tension in the thread. Together all parts 
create a simple mechanism that allows the viewer to sink into a playful loop of a rising and 
collapsing structure. Dancing embroidery. 

The work explores the potential of the thread as a key factor together with interaction to 
make a transformation of a surface possible. The thread is used both in the function of the 
surface and at the same time it creates a strong visual expression as it stands out to show its 
strength and power. 

1.3 Keywords 

Textile design, embroidery, thread, tension, interaction, surface movement, playscape.
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2.1 Introduction to the field

This project addresses the field of textile design It can though easily be connected to the 
fields of art and product design. First and foremost, it is a contribution to the field of fiber 
art and particularly the field of embroidery. The project reflects my interest for the thread, 
its ability and the magic of the unexpected. The following text is not intended to describe 
different embroidery trends or their role in the history of fashion and interior design. It is 
more valuable in relation to this design project to understand how embroidery seems to be 
widely recognized as a feminine art form and activity. This text will present embroidery as 
a textile technique and briefly discuss its appearances in historical and cultural context. In 
relation to the interactive design part of the project, the phenomenon of play and playing will 
be introduced.

 Embroidery is a textile technique, traditionally used to decorate fabric surfaces.  
Embroidery stitches enable one to create forms and structures, usually with a thread and a 
needle. The thread either goes through the fabric or is fastened under a few threads at a time. 
(Whyte 1982) 

Embroidered textiles have a strong connection to the fields of fashion, furniture design and 
art. When it comes to interior design, embroidery has been a big part of home furnishing over 
the years. It’s role in furnishing was to create warmth, soft, yet beautiful coverings to increase 
the comfort of the furniture and people surroundings. It’s history stretches back hundreds of 
years in time, and ancient embroidery cloths are preserved all around the world because of 
their great cultural value(Whyte 1982). Worldwide embroidery has various techniques and 
styles depending on the local tradition. The sun motif has different appearances in the worlds 
various regions, from being diamond shaped in Guatemala and Bolivia to being mainly in the 
form of a rosette in Europe (Paine 2008). The techniques have usually been passed down from 
mother to daughter through generations. Throughout history embroidery has been used as an 
art form closely related to painting. The thread is used instead of paint and the needle replaces 
the pencil. Stitches and embroidery have a feminine cultural value, and has played a major 
ritual role in marriage all over the world. Many cultures have either a tradition or a history 
of a tradition where the girl prepares her trousseau throughout her childhood, and that is 
her way of publicly showing her strengths and abilities as a skilled embroiderer (Paine 2008).  
People often connect the method to a quiet girl or a lady sitting on a sofa. Tant Gredelin 
displays that idea quite well. Tant Gredelin’s main interest and activity was embroidery, and on 
the book pages she appears to be one with the sofa and the needle work (Bescow 2012, p. 7). 
Embroidery seems to have been viewed as a desirable activity amongst women for centuries. 
Even the queens in the middle ages did embroidery and their pieces were often proudly given 
as public gifts to important people (Jaquemart 2012). When it comes to the feminine value of 
embroidery this description from the book “The Subversive Stitch” has a lot to offer: 

“The art of embroidery has been the means of educating women into the feminine ideal, and proving 
that they have attained it, but it has also provided a weapon of resistance to the constraints of 
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femininity. Furthermore she says: (...) and that the development of ideals and feminine behavior 
determined the style and iconography of needlework. To know the history of embroidery is to know the 
history of women. (Parker 2010, p. ix). 

With Parkers words in mind, I found the urge to continue to make the history of 
embroidery. The majority of textiles have one thing in common and that is the thread. The 
thread is fundamental for textiles structures in general. What fascinates me about embroidery, 
is the fact that the thread, is placed on top of the textile, creating a forground. Although the 
thread is fundamental as said, for textiles, it often tends to disappear into the whole of the 
textile structure, built by the thread. The thread gets lost in its own mass. Textile artist Hildur 
Bjarnadóttir had interesting thoughts behind her work Gingham. The work is woven with 
linen. Before Hildur wove it, she painted some of the threads with acrylic paint. By weaving 
the painted threads into the canvas, she merged the foreground into the background. The 
background and the foreground became one, and the threads building the work were in 
center(FUGL 2006-2009). 

 Bead embroidery, also known as embellishment, is a technique which is used to fasten 
beads to a fabric with a needle and a thread to make it more attractive. It is well known in the 
haute couture fashion industry and bridal wear. Embellishment can also be seen as a way to 
highlight the thread which travels on top of the surface, creating the design. In that case the 
beads embellish the thread and not the surface. That is how the use of the beads in this project 
should be seen (Paine, 2008)

2.1.1 Playscapes
Play is a short word, but in its shortness also incredibly wide. Play is something extremely 
primitive. It is something that has always been within us and not only within us humans but in 
animals as well.

The definition of the verb play is:  To engage in activity for enjoyment and recreation rather 
than a serious or practical purpose (English Oxford Living Dictionaries 2017). By definition, 
the core of play is amusement. The purpose of play is to freely enjoy being without purpose. 
Despite the purpose of no purpose, it was discovered that play actually has a great meaning. 
Play has importance and is of great value for the development of language, culture and 
technology (Whitebread 2012)

It has been researched within many fields and quite extensively within the field of 
psychology. Jean Piaget, Sigmund Freud, Melanie Klein, Carl Jung and Lev Vygotsky, 
belived play to be specific to the human species, emphasizing its importance for our mental 
development (Huizinga 1949). 

Playscape is a term that came to existence in the late 1950s. It was needed for new ideas 
around playgrounds. People started designing playgrounds that were different from the 
conventional ones with steel pipes and hard surfaces. The changes were aimed at making 
playgrounds blend smoothly with the landscape. But the term playscape can also be 
understood as something that should, and does, describe a place for play that is somehow 
different from the norm, that breaks established patterns to showcase new ideas; an 
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‘alternative’ playground (Johnson 2014).
Many artists have worked with this term. Nova by SoftLab  in New York City created a 

human sized kaleidoscope that offers the viewer to step into an expanded kaleidoscope which 
then remixes the surroundings in an unexpected way (SoftLab 2015). Toshiko Horiuchi 
MacAdam has worked with crochet at a giant scale. She has filled whole rooms and exhibition 
halls with her structures, offering the viewers to play by climbing in her soft yet, bouncy 
construction (Arch Daily 2008-2017). Jesus Rafael Soto has done numerous pieces of kinetic 
constructions where he used swaying nylon threads to create a playscape environment for the 
observer (Guggenheim 2017). The scale of the scapes of these pieces is in my opinion very 
positive, as it invites people of all sizes and all ages to join in the world of play.
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2.2 The Magic of The Unexpected

The design work is carried out in relation to a design program. A design program is a plan or a 
system under which action may be taken toward a goal (Redström 2011).

During my master studies I have been chasing the “Magic of the unexpected”. Several 
attempts have been made to write down a framework, a system or a plan for my actions. 
Within each of the systems, I worked on different projects. The aim of all of them was to get 
a hold of something magical, while using very different approaches. One could see all these 
attempts as experiments within a design program - the design program being an umbrella 
for the experiments. There was a need for a better formulation and a sharper focus on which 
elements to explore. Magic was still the starting point and from there the search for the right 
element to explore, in relation to something magical, continued. 

I was curious how people would define this mystical phenomenon “magic”, so I had several 
conversations with random friends about the topic. Following is a part of a conversation I had 
with my friend Arndís in the autumn of 2014:

Lilý: If I say the word magic. What is the first thing that comes to your mind?
Arndís: My son. He asked me yesterday if witchcraft existed and I answered No.
Lilý: Alright.. So you do not consider yourself having experienced magic?
Arndís: Yes I do - both in the context of a hidden world and emotionally
Lilý: Can you explain how you felt when experiencing that?
Arndís: Fascinated, curious, inquisitive, convinced
Lilý: Here and now can be a magical void.

Figure 12  Observation of play Figure 13  Observation of play
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Arndís: Magic often happens in the nature and with the connection to nature. Gosh I like these 
thoughts. This Wednesday morning is surprising me. 
Lilý: Haha that’s lovely! Yes, I have millions of times experienced magic in nature and especially when I 
get this connection.
Arndís: Yes, me too. That is my magical connection.
Lilý: I think you probably need to correct yourself to your son.
Arndís: Yes, and that will not be the first time.1

We agreed in this conversation that magic actually existed. It’s hard to point finger at it and 
say: “This here! That’s magic!”. It lies somewhere in our experiences. Most of the people I have 
asked can think of something when asked what comes to mind when thinking of magic. Some 
say that magic isn’t really real, but rather that things can be magical. I ask myself, if something 
is supposed to be magical, doesn’t magic have to exist? Some described visual experiences like 
fireworks and art. Others mentioned children’s creative thinking. Lastly, people talked about 
surprising moments, where things turn out differently than expected.  

The concept of magic was explored by having conversations about the phenomenon 
with a range of people, and in these conversations the goal was to find a wide definition of 
magic, based on experiences and feelings. With the findings and the conclusions from these 
conversations, I then searched for situations and moments in everyday life, which gave the 
same kind of feelings as described in the conversations. After a lot of searching there was 
finally magic to be found in a simple observation. Before describing that findings these words 
should be considered:

“Children at play often imitate the world of grown ups: firstly they observe, then comes the desire to 
get a handle on what they see. The world of grown-ups is made smaller - more simple, which makes it 
manageable. A stone becomes a chair, a box becomes a shop, a table becomes a house. By way of the 
game with fantasy, the objects come to life.

There are designers for whom the play from their childhood years has never stopped. The play is the 
basis of their inspiration. The materials, human behaviour, everything is explored. After a serious 
game like this, the building blocks are ready for new designs. This is roughly how Maria Blaisse works.” 
(Swarte 2013)

This description of Maria Blaisse works could just as well be a description for the early 
process of this design work. In the beginning of the citation, Swarte talks about how children 
observe the world of grown-ups. In this research, the root of the design program can be found 
in the designers observation of children at play, turning Swarte’s words upside down. 

The idea for this degree work was found as I was observing my child’s perception, the joy 
and empowerment of seeing a transformation of a structure in front of oneself. The primitive 
interest of destroying towers made of building blocks and the enthusiasm that followed, 
leading to a repetitive loop of the same interaction with the blocks, see figures 12-13. My 
child’s interest, the joy became the core of the concept. The excitement was analyzed as the 
realization that power could make a dramatic change in something, with just a little effort. 

1 Arndís Vilhjálmsdóttir. Messenger conversation with the researcher 24. September 2014
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Figure 14  Shirring in wood 

When the visible and physical transformation caused by these actions were experienced, the 
feeling of joy emerged. At last there was a great desire to share the moment.

When this moment had been analyzed by considering the feelings involved, the forces in 
the setup, the actions and the aftermath, keywords were found for each stage mentioned. The 
words were as follows: play, power, excitement, tension, interaction, change, relief, separation, 
repetition and transformation

These words were the building blocks of the concept for the design program. The 
framework for the experiments. When looking for a translation of these words in the world of 
textiles, stitches seemed to be the right language. Stitches have the power of gathering fabrics 
and alternative materials. Stitches can even change the structure of what they are stitched into. 
Stitches have been developed into the technique of fabric manipulation. With this technique 
one can change the visual and tactile expression of a cloth dramatically. Fabric manipulation 
enables the creation of folds, puffs, embellish, inflate, texture and waves amongst other (Wolff, 
1996)

To clarify the foundation of the experiments in the design program, an earlier design 
project will be discussed. It was carried out as a part of the a previous course known as 
Research project.

I experimented with a very basic stitch used in embroidery as well as in fabric 
manipulation, called running stitch. Several experiments aiming at a transformation of a cloth 
were done, this manipulation is called shirring. The results from the set of experiments was a 
very traditional fabric manipulation and did not wake my interest of experimenting further  in 
that context. I did though find the technique interesting and was curious to see how one could 
use the principles of shirring  in alternative materials, such as wood. My findings, shown in 
Figure 14 on page 22, allowed materials to be transformed with stitches and thread tension. 
Those experiments lacked the potential for an interesting interaction. The materials went 
through a transformation when the structure was made. The viewer could move the wooden 
material within the range of the thread and that way increase or decrease the waves of the 
structure, but the interactive loop was missing. The materials were held with tension which 
was not to be released without destroying the structure. These experiments showed me how 
powerful thread tension is when it comes to manipulation. I did also experience the moment 
of relief while doing the shirring into the wood. It happened quite often while loading the 
thread with tension by pulling it very hard, that it slipped out of my hands, resulting in a 
dramatic relief of the material which was being manipulated. This experience of the thread 
tension caught my interest. 

In the same earlier course, I did experiments where I made it possible for a thread to react 
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upon interaction. This happened in a manner the materials allowed for manipulation, where 
they would go back to their original form as soon as the interaction stopped. With this, I 
was creating a looping transformation of a surface structure, using thread tension situated in 
certain material conditions. This needed to be explored further, and so it became the design 
program.
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2.3 Motive and Idea discussion

What is your contribution to the field? This question has been asked more than once during 
my master studies. Not only has it been asked, it truly made one think about what should 
be added? What is missing? And at last, where should one want to position ones work and 
why? This may sound naive, but if there is something that the world needs in general, then it 
probably is joy, amongst plenty off other world bettering things off course. How can a textile 
designer contribute joy to the world? There are many answers to that question indeed, but 
having realized the importance of play to the humankind, it seemed like a valid starting point. 
As was described in the Introduction to the field chapter, the technique embroidery is mostly 
known for it’s role as a decoration on top of fabrics. It has a strong visual expression in general 
and because of the handcraft behind it the expression has another layer of value.

“It is recognised as an art form of great sensitivity and scope, with something intrinsic to offer in the 
field of visual expression, something which no other medium can give (...) it need never be confined 
by tradition, nor any accepted style, but should seek continually, within the compass of good design, to 
add its own true statement to the art of every day.” (Whyte 1982, p. 10 and 11)

These words about embroidery seeking a true statement to the art of everyday life, breaking 
out of tradition are valuable in my opinion.  They also seem to be describing what many artists 
working in the field of embroidery have been doing. In modern time, embroidery has been 
used as a method for yarn bombing or yarn graffiti. That context gives it another meaning, 
often people make feminist and/or political statements through the language of embroidery. 

“Using a needle and thread, they record actions, ideas and sentiments. Their findings range from the 
observational from the personal to the imagined. (Prain 2011, p.59)

An example of this expansion is participatory embroidery. The works of Liz Kueneke are 
like social performance art through the embroidery technique. She allows passers of public 
spaces to join in a stitching activity where people embroider their memories, experiences 
and opinions into a stitched map on a cloth. This social performance makes a platform for 
people to interact with each other. Neighbors that didn’t know each other have even become 
friends during the activity (Prain 2011). This work could be called an embroidered playscape. 
It could also be seen as a communication tool, or even a platform for the viewer to gain 
experiences. Inspired by the beauty of play and playing, this was a motivating finding. What 
makes Kueneke’s work different from the idea this degree project holds, is that there people are 
engaging in the embroidery. In the work here, the embroidery is more objectified. 

Embroidery is rarely seen as something with a function and there I found a gap. The degree 
work of Maria Rothman The needle has a point, stitch has a function, was a very inspiring 
and motivating in that direction (Rothman 2015). My motive was to expand the stitch and 
illustrate what a single thread is capable of in the right synergy of materials. This project 
addresses embroidery as a potential part of a simple mechanism, where the thread plays a key 
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role in the action of the mechanism.
My curiosity for the synergy between different materials, and my desire to create a platform 

for the viewer, led me forward. I found an opportunity to create a playful platform where there 
would be no action without the viewer taking part in the work and that way perceiving the 
work not only with her eyes, but with all her senses.

2.5 Aim 

The aim is to explore the potential of thread tension, in order to create interactive 
transformation on a wooden surface. 
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3.1 Design method & Design of experiments

The work described here is guided by the ideas of a practice-based artistic research, carried 
out in the framework of a design program (Redström 2011). In the design program for this 
design work the aim is, as mentioned previously, to explore thread tension in relation to 
interactive movement on a 3D embroidered surface. The methods that were used address this. 

In order to simplify the process it was divided into three main categories: Conceptual work, 
experimental work and analyzing of experiments 

3.1.1 Conceptual work
In the beginning of the development process a brainstorming session was carried out. The 

brainstorming method require a use of a black box. In this project, a sketch book was used as 
a black box for a free flow of ideas around an idea that popped up. After the brainstorming 
session, the black box was analyzed and some ideas were given a closer look (Jones 1992, 
p. 48). Mind mapping is a useful method for brainstorming and mapping thoughts around 
an idea. The method was used in different stages of the process, both in the beginning and 
between the first experiments.

When working on the concept for this project, the classical toy with the collapsing figure 
rushed through in a brainstorming process, see figures 15-16. The goal with the brainstorm 
was to find different ways to create interactive movement, with a thread serving as the main 
mechanism. In this toy, a thread goes through wooden beads on top of a little wooden circle. 
The thread is fastened on the backside of a button at the bottom of the object. The figure 

Figure 15  Figure 16  
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threaded on top is standing straight because of a constant tension in the thread, which is held 
by a spring between the bottom and the top of the hollow circular box. When the button is 
pressed, the tension is released from the thread and so the figure collapses. This little toy is 
presented as a product. But it can also be seen as an embroidered product. It can be looked up 
on as playful embellishment that has been manipulated by loading the thread with tension, 
and building around it with beads. This lovely little embellishment is put in a situation with 
materials that offer a possible moment of transformation. Realizing the potential of this 
product regarding surface embroidery became the core of the concept, the technical starting 
point. Designer Hella Jongerious works with a method called re-sampling. She avoids 
designing new forms or patterns, but rather aims to add a new dimension to pre-existing 
patterns and forms. (Colchester 2007). In her own words:

“I like products that are rooted in things that already exist, only realized in another material and 
another size, and in another context.” (Ramakers, R., Bakker, G. & Droog design 1998)

By taking that little toy out of its original context and translating its qualities onto a 
large scale surface, a new dimension is added to it. It becomes a contribution to the field of 
embroidery.

3.1.2 Experimental work
The experiments were carried out with focus on the loop of a collapsing and rising 
embroidery. Every experiment seeks to explore the potential of thread tension in relation to an 
interactive surface, that can trigger a movement of the embroidered thread upon interaction. 
Another goal with the experiments was to discover different techniques that enabled a desired 
movement of the material combinations. Different materials were explored in relation to the 
aim of the experiments, as well as various proportions of the materials.

The experiments themselves were a step by step process where one experiment led to 
another. The experiments are regarded as the sketch work for the research, or as “physical 
hypothesis” (Koskinen 2012). The hypothesis was tested and a certain understanding of the 
materials and their function was gained during the testing process. This set the tone for the 
next experiment.

3.1.3 Analyzing
Throughout the whole process there has been a dialogue going back and forth between 
experiments, concept and analyzing. Donald Schön discusses this kind of reflection in his 
book The Reflective Practitioner. In his approach the outcome is in a constant conversation with 
the process and that way the outcome is forming the process. He also talks about how he 
considers designing to be a conversation with materials of a situation, and that the designer 
shapes that given situation. In this research, materials have constantly been put in a situation 
to test a physical hypothesis in relation to the aim of the design program. While in the given 
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situation, the materials were manipulated with interaction to analyze whether the hypothesis 
was working or not. The conversation with the design process became reflective.

The analyzing process was carried out with a direct nteraction with the pieces. By 
interacting with the experiments, all the senses become active and can be used in an analyzing 
matter.  The interaction was done by the designer herself and by others with the designer 
observing. When the latter applied, the analyzing process was partially carried out in a 
conversation with the other person. 

3.2 Development and Analyzing of experiments

The development of the results of the design research should be divided into two groups. The 
functional/technical aspect and the aesthetic/visual aspect. 

3.2.1 Functional and technical development and 
analyzing of experiments.
As mentioned earlier, the technical starting point was the toy with the embroidered collapsing 
figure. The toy was analyzed by interacting with it and writing down what functional elements 
were involved, see figures 15-16. The toy can be viewed as a simple embroidered mechanism, 
consisting of three materials that found its existence and function. Those materials are as 
follows: wood, thread and a metal spring. The surface and the figure on top of the surface are 
made of wood. Inside the wooden beads on top, creating the figure, is a thread. Underneath 
the upper surface is a simple mechanism created by a spring that is placed between two 
wooden surfaces. The spring’s function is to hold the upper and the lower wooden surfaces 
apart  and stable, but movable with pressure. The thread goes through the figure’s beads and 
the upper surface, and is fastened onto, or in some cases into, the lower surface. 

The first experiment was carried out around the idea to replace the spring with another 
material. The material replacing the spring had to have the desired qualities. It had to be able 
to change in size and form with a simple manipulation. A sponge seemed to be a good choice 
as it decreases in size with pressure and goes back to its original size as soon as the pressure is 
released. The first experiment with the sponge was very simple see, figures 17-18.

It did what I was aiming for, as I was able to put tension in a thread going through both 
beads and a surface. If the sponge was pressed together right under the beads on top, the 
tension in the thread was relieved and the beads fell down. This was an acceptable start, but 
it definitely needed some improvement. Next, I tried to think of a way that would make the 
beads fall down by pressure from a further distance. This is where the idea of using wood on 
each side of the sponge came to mind. The wood would be pressed down at a certain spot, 
and as the wood is so compact it would react to the pressure differently than the sponge. The 
sponge gives relief only in a very small area around the point where it’s pressed, while a much 
wider area of the wood goes down with pressure. When placing a wooden plate on top of the 
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Figure 17  Figure 18  

Figure 19  Figure 20  
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sponge one is able to transfer the characteristics from the wood’s behavior into the sponge. 
Realizing that, a physical hypothesis was carried out, as seen in figures 19-21.

This experiment, also called the sponge sandwich, consisted of a sponge placed between 
two wooden strips. Structures were sewn into the materials, that were created with beads 
made from foam, and a thread like the ones in experiment 1. Tension was put into the thread 
and the structure was standing until someone stepped on the stripe. Then the foot pressed 
down on the wood, which spread the pressure onto a larger area of the sponge than in 
experiment 1. The sponge gave a relief to the threads tension and the structure collapsed. This 
was a successful sketch of the idea and the right situation for the materials’ proportions.

The sponge sandwich experiment led to several other experiments. Three of them will 
be explained here as they are considered to be the highlights for the continuation of the 
development. These experiments were aimed at enlarging the sponge sandwich into a full 

desired scale. Doing so revealed a problem 
that hadn’t been seen before the hypothesis 
was tested. When the wooden surface 
reached that large of a scale, and the sponge 
underneath the wooden surface had the 
same proportions, it stabilized. There was no 
moment of relief and no transformation. In 
order to solve the problem, either the wood 
or the sponge had to be cut, in order to break 
the strong and stable mass of the material, 
see Figure 22.

After several experiments on that matter 
the conclusion was that there are many 
possible ways towards the solution of the 
problem. One solution could be to cut the 
wood on top of a whole uncut sponge, see 
Figure 23. Another would be to invert the 

Figure 21  

Figure 22  
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first solution, by cutting the sponge and placing smaller pieces of sponge underneath a whole 
uncut wood of a desired size, see Figure 24.

When deciding whether to develop the idea of a cut sponge or a cut wood the latter was 
chosen. When cutting the wood, and placing it on top of an uncut sponge, the possibility 
of beads landing both underneath the wood and between the wood and the sponge was 
seen as problematic. This could have caused them to get stuck and interrupt the loop of 
transformation.

Figures 25-27 show the result from the course Research project. Different aspects were 
tested in these examples. Figure 26 shows a test of cutting the wood and not the sponge 
underneath, and the beads on top (or the extended thread as it will be called from now on) is 
relatively small. Figure 27 shows a test where the sponge is cut and the wood is solid, where 
the extended thread has expanded in scale. Lastly, Figure 25 shows a test of a small scale 
extended thread, where the wood has been cut and the sponge kept whole. These results built 
the foundation for the degree work, they were analyzed and problems were found that needed 
to be worked on. The main problem was that there wasn’t a great variety when it came to the 
interaction and the functional element of these tests. 

Figure 23  Figure 24  
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Figure 25  

Figure 26  

Figure 27  
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What happened next was what I like to call a bodystorming. This is a method very 
similar to a brainstorming, except that instead of working with thoughts in a sketchbook, 
the thoughts or the ideas are transferred straight into materials. It is almost like the physical 
hypothesis mentioned earlier, but the difference is that the working tempo in bodystorming is 
fast. Materials are picked up only in relation to functional and technical matters and aesthetics 
are left out. The following figures are all examples from this intensive sketching process.

The results from bodystorming can be called 3D sketches. Ideas are tested and because of 
the fast tempo the sketches are very raw. They are analyzed technically, and the materials and 
form are analyzed both while they are being made and after they are finished. The aim with 
the bodystorming experiments was to find different technical ways of making the moment 
of collapsing vs. rising happen in the extended thread, with a variety of different kinds of 
interaction.

In this sketching process it became clear that there were two paths to choose from again. 
One was to develop the path that I already found myself walking on, and the other was equally 
full of potential, but would take me in a different direction. The path I was walking had one 
very strong characteristic and that was the straight smooth surface that I was embroidering 
through. The path that suddenly appeared to me in the bodystorming process was the 
possibility of the round form. I realized that if I bent certain materials I would give otherwise 
solid hard materials the qualities of suspension. This meant that within hard materials that 
had been flexed into a round shape, lay a potential to hold a tension in a thread, and release 
the tension when the round shape was manipulated by deflection. The path that I just 
described truly has great potential and I find it interesting in every way, yet I chose to take the 

Figure 28  Figure 29  Figure 30  Figure 31  

Figure 32  Figure 33  Figure 34  Figure 35  
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other one further. I decided to develop ways of using the solid smooth surface as my canvas 
for dancing embroidery. The decision was mainly based on the fact that the other path would 
require more sculptural work that needed development, and would not fit into the given time 
frame. That decision doesn’t mean that this path will never be walked. It is strongly connected 
to the path chosen and can still be developed under other circumstances.

Figures 28-43 show experiments made during the bodystorming period. Figures 28-37 
show experiments that belong to what I call “the bouncing shape” path and figures 38-42 show 
experiments that were chosen to be develop further within this design project. 

3.2.2 Development of the final examples
The intention with this chapter is to explain the development of the final examples. It will be 
done by demonstrating the technical and functional highlights of each piece. The aesthetics 
and visual design will be demonstrated later in this report.  

Two of the final examples have the same roots in the development process. They have their 
origin in the very first physical hypothesis, “The sponge sandwich”. When their development 
processes came close to an end, they offered two different kinds of interactions depending 
on their placement in the room. How they are placed in a presentation context decides their 
connections to the body, which again invites the viewers to interact with them in different 
ways, depending on where their bodies are touching the objects. One is placed on the floor, 
inviting the viewer to step on it and with full body weight manipulate it into an interactive 

Figure 36  Figure 37  Figure 38  Figure 39  

Figure 40  Figure 41  Figure 42  Figure 43  
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conversation. The other is placed at the height of a table, and so inviting the viewer to interact 
with her hands. 

The functional and technical development of these two final examples have already 
been demonstrated in the beginning of this chapter and with figures 17-27. Their visual 
development will be described later on. 

In the previous examples the tension in the thread is constant. In the development of the 
next example the situation is turned around. Here, the interaction creates the tension in the 
thread instead of releasing it. Instead of pushing down on the surface, the viewer interacts 
with the thread by pulling it. By doing so, tension is loaded to an otherwise relaxed thread.  As 
soon as the viewer lets go of the thread, the tension is relieved again. The idea for this example 
is also connected to a toy, the classical toy called the Jumping Jack. The development for this 
work started early in the Research project course and has its roots in the sponge sandwich 
example, where the scale is relatively small, as shown in Figure 25. At first the example was 
meant to be on the floor so the interaction would happen by stepping on it. During the 
presentation of the work, it was lifted up to see the technical part on the bottom. When 
this was done, all the threads that had been fastened at the bottom hung loose and straight 
down. In addition to being very pleasing visually, it made a significant impact and created 
an understanding about the threads role in the piece. It that moment, it became very clear 
that this aspect of the example needed to be visible. This version of the sponge sandwich was 
therefore taken further by fusing it with another idea which came up in the bodystorming 
process, shown on Figure 42. The idea in that sketch was to use pulling as an interaction. 
The idea was to make it hard for the viewer who would be interacting, to see which extended 
thread she would be triggering by pulling a loose end. With this, and the visual strength of the 
hanging threads in mind, the idea of creating a space between the upper and lower surfaces 
came up. The idea was to do a visual crossing of the threads going from and through the upper 
surface, and to and through the lower surface without using vertical lines. That way it would 
be hard for the viewer’s eye to follow the paths of the threads. At the same time it would be 
visually satisfying to look at, and it would expose the thread even more than if the thread was 
hanging.

“The skateboard floor” is the next example to be described in terms of development. This 
idea also has its roots in the sponge sandwich. A noticeable quality of the sponge sandwich 
were the movable surface layers, as I realized when thinking about the sponge sandwich 
and analyzing what elements and qualities were at work. In the sponge sandwich the upper 
wooden layer is moving up and down with interactive pressure. I figured I could just as well 
move the upper surface in different directions and by doing so, create tension in a normally 
relaxed thread. The first material sketch for this idea was made during the bodystorming 
process. It was done by embroidering extended threads through two layers of wooden 
surfaces, with a few cylinder shaped wooden sticks fastened with embroidery stitches between 
the layers of wood, see Figure 40 and Figure 41. The cylinder sticks made it possible for 
the upper surface to travel in a limited way on the lower surface, it was skating on top. The 
extended thread that was embroidered through both layers became tense, and created the 
moment of rising and collapsing depending on the upper layer’s movements. The movement 
of the upper layer was immediately reminiscent of dancing and therefore it was developed 
as a floor piece, with the working title “dancing floor”. It called for bigger scale, a scale where 
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people would be able to stand on the piece and dance to trigger the upper layer to move. A 
simple test was made with a bigger scale and the same elements as in the first sketch, where 
the wooden cylinder sticks were sewn in between the wooden surface layers. With this large 
scale, the sticks were problematic. They didn’t allow the upper layer to slide as smoothly when 
there was a full body weight interacting with it. It came clear to me like never before that one 
does not have to invent the wheel again, as it has already been invented. I figured there was 
probably nothing that would make the sliding smoother than small wheels. Those can be 
found in almost every construction store around. This was tested to satisfying results. 

“The elastic wall” also has its origin in sponge experiments, although not in the sponge 
sandwich. An idea was born when analyzing an early experiment. When tension is put into a 
thread it gets some kind of an elastic quality. When a thread that has been loaded with tension 
is manipulated to move down it will always try to go back to its original position when the 
manipulation is released. This was very interesting and triggered me to develop it further. I 
did a test of embroidering several extended threads into a wooden surface, see Figure 44 and 
Figure 45. The thread used for this test was a normal polyester thread, non-elastic. When 
analyzing, it became clear that the reaction of the thread upon interaction would be more 
dramatic if the thread was elastic. A physical hypothesis was done regarding the idea, and 
it proved to be a great way to get the thread to show a speedier reaction when released. The 
elastic thread was then embroidered and loaded with as much tension as possible with human 
power. When it is pushed down as much as possible it gets even more tension. Therefore, it 
searches for its original position in a very hectic way.

Figure 44  Figure 45  
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3.2.3 The thread
When threading the beads, the starting point is on top of the extended thread. The threading 
starts by placing one bead onto a single thread, then placing it in the middle of the thread. 
Two ends of the thread are then joined and the rest of the beads are threaded. The extended 
thread goes straight through, both the upper and lower surfaces, through holes that were 
drilled in the wood. Next it is stitched up through an additional hole, and down the original 
hole in the lower surface. The end is then tied to the stitch. The knot used is a Eugene slip knot 
that holds the threads tension as it compliments the stitch through the additional hole. 

The relationship between the beads when they come together is important for their 
behavior when they are interacted with. When working with the largest beads it is most 
successful to place them next to the surface as a base for the other beads. It did not work as 
well to include more than one of the largest beads in the same extended thread. The most 
successful way of getting an interesting loop of movement it was when a significantly smaller 
bead was placed on top of the large base bead. When the second bead from the surface was 
too large, the whole thread became to heavy and rising became problematic.

The extensions for the threads, were chosen with aesthetic simplicity in mind. They are all 
made from wood, they are round and in different sizes. The decision regarding the forms of 
the beads was taken after a long development process where various forms were tested. The 
round form proved to be the most successful for the loop of transformation. The evaluation 
of success was made regarding the all around movement of the thread, its ability to move in 
different ways depending on the “amount” of interaction and first and foremost the ability to 
collapse and rise in a visually pleasing way, depending on the thread tension and its relief.

The experiments shown in figures 46-57 are tests of material and form but were chosen 
not developed further. The material frigolite was tested because of its lightness. Lightness was 
considered an interesting quality in the beginning of this work as it might offer a possibility 
to work in a larger scale. The material is quite difficult too work with and it involved to much 
sculpting. Urethane foam was tested as well, but it was hard to control. Both of these materials 
are did not fulfill the visual aspirations for the work and therefore they would have needed 
to be covered. A few tests were made with that demand, with knitted pemotex. All these tests 

Figure 46  Figure 47  Figure 48  
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Figure 49  Figure 50  Figure 51  

Figure 52  Figure 53  Figure 54  

Figure 55  Figure 56  Figure 57  
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were evaluated as too complex both technically and in that they did not visually compliment 
the movement of the embroidered surface. What was successful in these test was the round 
shape of the smallest extended threads. In these tests the material was a frigolite ball that had 
been taped, shown best as the black ball in Figure 56. The result was to develop that element 

further.

Various threads were tested in two categories, one 
regarding thread tension and the other regarding the 
visual expression of the movement of a thread. My 
findings upon the thread for the thread tension was 
that the thread needed to be very strong so it would not 
break from the tension. It should still be relatively thin 
so it would be possible to thread through the beads. 
The thread chosen is called Tera, and it is a continuous 
filament thread made from 100% polyester, see Figure 
58. The thread has good abrasion resistance and high 
breaking strength. In the final examples the thread is used 
in two thicknesses. Tera 5 and Tera 30. The two different 
thicknesses serve the demands of the work very well. It is 
extremely strong despite being fine enough to be threaded  

through 4mm beads. Regarding the visual expression of a moving thread I tested cotton, 
linen, monofilament and tera thread to mention a few. What was most visually pleasing was 
the compact thin and shiny tera thread which reacted quikly upon movement and with it’s 
own movement it drew a beautiful line in the air. This can be experienced in the resulting 
examples.

3.2.4 Aesthetics  
The extended threads have been flirting with figuration all along the process. Even though 
they are not obvious figures they give the viewer a window for imagination and fantasies. 
There lies the foundation for the aesthetic development of this project. In previous projects 
during the master studies I have worked the other way around. I will describe one of these 
project here in order to explain its aesthetic connections to the concept of the degree work. 

The subject of this early project was unexpected figuration. In order to find unexpected 
figures in the surroundings, nails were painted as if they had eyes. With eyes on the fingers, 
anything could be turned into figures. These figures were both playful and fun, as well as 
interesting in their unexpected shapes and composition. This was a very different project, 
but the constantly appearing figures in different corners of the environment had the magical 
playfulness in common with the degree work. The degree work turns the fingernail game 
around with it’s figures that aren’t necessarily figures, but forms moving around without any 
eyes. It is up to the viewer to interpret the swinging threads, if they are alive and what kind of 
life they are living.

I learned through the process that it is very important to create a concept for the visual 

Figure 58  
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expression. The three categories of the project explained earlier, the conceptual, experimental 
and analytical, also apply to the aesthetics.

There were several attempts made for the first category before succeeding. Many of the 
attempts failed the analytical stage after the experimentation. Various reasons caused them 
to fail, but one main reason failed them all. They were all attempting to create a decorative 
reference to a textile structure. This might be hard to understand, but the idea that there was 
a need for that reference was internalized in early stages without thinking it through. That is 
why one test aimed at referring to a knitted yoke in a traditional Icelandic sweater, another 
was inspired by string art and yet another was flirting with quilting technique, see figure 62-
64. The figures show sketches and physical hypothesis from experiments. 

These ideas were weak and did not have a strong enough connection to what had already 
been done during the functional and technical development process. It looked like a 
completely different idea was spread on top of the project. This project is about the thread, 
how it can be expanded by the use of untraditional materials in an untraditional situation. The 
thread is the base of all textile structures and a project aiming at exploring the potentials of the 
thread should not need to have a reference to some other textile structures. This conclusion 
led to a conceptual work, starting by analyzing the visual aspects of the final examples from 

Figure 62  Figure 63  Figure 64  

Figure 59  Figure 60  Figure 61  
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the technical development process.
When looking at the visual expression that already existed, there was something to be seen. 

Analyzing the construction, the forms and their position led to an idea. There was a surface, a 
very straight and simple smooth surface. Then there was the extended thread, which came up 
through the surface. The situation of the forms and their position reminded me of the earth 
(the surface) and plants (the extended thread). Like the plants that grow up from the ground, 
with their roots resting in the earth, the extended threads are tied by their roots underneath 
the surface they burst through. 

Without doing anything literal when it came to visualizing natural elements, the nature 
inspiration was kept in the back of the mind. The intention was not to recreate a landscape 
or a botanical garden. It was on the contrary the goal to create a parallel universe with a few 
references to the universe as we know it. 

This concept was playful and made it easy to create guidelines or rules for the design work. 
Pictures of various succulents and cacti were researched without creating a mood-board. 
The intention of the research was to be influenced rather than anything else. While making 
the extended threads, these plants were thought off once in a while with regards to elements 
they possess that could be translated into the extended threads. The elements included in the 
design all have a potential to visually support the movement of the extended threads. They 
are viewed as even further extensions of the thread. The elements consist of small beads and 
threads that have either been tied, or glued to the beads.

The aspiration was for the foundation materials to be simple and honest. This enabled the 
movements of the threads to be visually central. 

3.2.4.1 Tufting as a painting method

As a part of the visual concept and as well as the interaction part of the project, the idea of 
adding a tactile texture onto the surface was born. The idea was to create the texture with 
inspiration from grass and moss. A test was made by drilling holes in the upper surface 
and embroidering pompoms onto it. If that had been carried out, it had created a risk of 
weakening the surface. The test was visually satisfying, but the risk of the surface breaking in a 

Figure 65  Figure 66  
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playful scene with a viewer interacting, did not pass the evaluation. Therefore tufting was tried 
in the development process as an alternative way of creating a similar look. A furry tactility. It 
also replaced another idea that had been tested, to paint the surface. The tufting technique has 
the qualities of enabling one to blend colors by mixing threads in the same shooting. That can 
be seen as painting with yarn. When tufting with fine yarns, it is possible to shoot quite many 
threads at the same time. In this project up to 16 threads were used at once. Changing one 
thread at a time ables the creation of a very smooth and subtle gradient of colors in the tuft. 
This finding, and inspiration from Danish designer Margarethe Odegaard led me through the 
color work. Odgaard has done great work as a color designer. Her vibrant gradient between 
contrasting bright, on one hand and dull colors on the other hand, inspired me (Kittel 2016). 
The decision to work with sweet acid colors in the tufting was considered to be complimentary 
for the visual concept of the quirky landscape. Several tufting tests were done and most of 
them were visually successful. The colors made an interesting relationship with the wood. 
Together, the color and the texture created a contrasting appearance on top of the wood, 
which was quirky and fell into the concept of the parallel universe, see figures 65-66. The small 
amount of color in the extended threads was chosen with the distinguished contrasting pop 
in mind. Some of the beads were already colored when they were bought, but the bigger beads 
came in natural wooden color. Some of them where colored by dipping them into glossy paint, 
see Figure 67.

Figure 67  
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This project is not about tufting, it has been about the tread all along. Although tufting 
is nothing but threads treaded through a surface, that is still another thing. The purpose of 
the tuft is to guide the viewer to the interaction, tuft has a strong connection to carpets and 
therefor it might intrigue the viewer to step onto the pieces on the floor, and give them the 
interaction they need to start moving. Tuft also has the tactile texture which makes people 
want to touch and feel and that way it helps the pieces that should be interacted with by the 
hands.

3.2.4.2 Composition

The composition was worked on by considering the relationship between the elements on the 
surface. The goal was to create a dynamic relationship between the extended threads as well as 
between them and the surface. The composition for the different examples was worked on by 
deciding a number of elements for the surface. The starting point for the placing was to take a 
wooden ball, one for each element to be placed. The balls were then released onto the surface 
and let roll around until they found their place to stay. A picture was taken both from the top 
and from the side. This was done 10 times. The pictures were printed out and analyzed with 
the dynamics between the balls, and the relation to the surface in mind, see figures 73-78. The 
most interesting composition regarding balance and tension was chosen and worked with as a 
guideline for the placing of the extended threads. If the composition was not working as well 
as desired then different placements were tested and documented with photographs, see figure 
79-84. That way conclusions regarding composition were made.

Figure 68  Figure 69  Figure 70  



44

Figure 71  Figure 72  Figure 73  

Figure 74  Figure 75  Figure 76  

Figure 77  Figure 78  Figure 79  
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4.1 Result

Family
Technique:  Drilling, stitching, Eugene slip knot and tufting
Materials:  Two 12mm thick pine plywood, lack, sponge, polyester thread,    
  wooden beads, tufted cotton and wool.
Size:   70x70x10 cm



46

Vulnerable World
Technique:  Drilling, stitching, Eugene slip knot and tufting
Materials:  Two 12mm thick pine plywood, lack, sponge, polyester thread,    
  wooden beads, tufted cotton and wool.
Size:   170x110x10 cm
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Dance with us!
Technique:  Drilling, stitching and Eugene slip knot
Materials:  Two 12mm thick pine plywood, lack, wheels, polyester thread and    
  wooden beads
Size:   110x110x10 cm
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Pull me up
Technique:  Drilling, stitching 
Materials:  Two 12mm thick pine plywood, lack, polyester thread,     
  wooden beads.
Size:   70x70x15 cm
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Cliff
Technique:  Stitching, tyeing and tufting
Materials:  One 12mm thick pine plywood, lack, polyester thread, wooden beads, tufted  
  cotton and wool.
Size:   101x110 cm
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4.2 Presentation
The result from this degree work will be shown and presented at EXIT17, opening the 31st 
of May 2017. The exhibition will take place in a black room and spotlights will be used to 
highlight the extended threads on top of the surface. The work will also be exhibited in late 
June in London during New Designers. 

Two of the pieces are meant to be positioned on the floor, inviting the viewer to walk and 
dance on them, these pieces are the Sponge Floor and the Skate Floor. The Sponge Table, 
should be presented in a suitable hight for people to interact with their hands. The pulling 
roots piece, should hang down from the ceiling, so the threads underneath will hang freely 
and show their full potential regarding visual expression. The Elastic Wall should be screwed 
onto a wall.  
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4.3 Discussion & Reflection
The work presented here is an exploration of the potentials of a thread tension in order to 
create an interactive transformation in 3D embroidered surface. Chasing the aim of the design 
program has led to findings upon material combinations that allow a thread to change its 
position regarding the situation created by the materials. 

The method of physical hypothesis has been driving the process forward and it has been a 
rewarding journey going from one hypothesis to another, slowly but surely refining the ideas 
and making them happen in material. I have learned how important it is to continuously 
reflect upon the work during a design process, and how valuable it is to have a strong concept 
behind the experiments to support every decision taken along the way. 

 These findings have led to the results presented here. The results can be looked upon as 
attempts to make embroidered playscapes. These attempts have turned out as very small 
playscapes. The creative aspect is very important in the resulting pieces. I want people to be 
able to experience free play when they interact with the pieces. Free play challenges the brain 
more than playing within predetermined rules does. In free play, imagination is used and 
people try out new activities and roles (Wenner 2009). That is why I decided not to make any 
strict rules or guidelines around my works. I do love how Blaisse has worked with materials 
in a playful way. She does a thorough exploration of form with rubber material and illustrates 
her process with pictures that show the spectator very well how far you can go with one simple 
thing, if only you give yourself the permission to play. The pictures could be seen as guidelines 
on how to do with the form, but they can also be read as a tribute to variety and that is how 
I see them (Blaisse 2013). In Soto’s works there is also freedom to be found. One gets curious 
immediately when seeing his strings hanging, almost asking to be pulled (Guggenheim 2017). 
I do hope that my hanging strings crave loudly enough to be pulled, so they themselves can 
encourage people to play in any way desired and without rules.

My work is presented as one of one in a collection of five textile artworks. They do have 
potential for further development,  I believe there are many possibilities, this work could be 
the beginning of a production of embroidered interactive artworks. They could be situated 
in public spaces as well as in private homes. Wherever people come in their everyday life. 
Everyday life is a complicated structure, it seems to be full of tension from here to there 
and everywhere. This structure we find ourselves living in needs to have moments of relief. 
I believe that these moments can be found when having fun. I will celebrate every laughter 
my work creates, every smile and every person willing to enter my embroidered parallel  
universes, willing to let loose and have fun. 

I hope that with this design project I have questioned the existing field of embroidery by 
revealing playful, functional aspects of the thread. I believe that by doing this, I have been a 
part of widening todays field of embroidery and textile art.



52

5 .1 References

Arch Daily (2008-2017). Wonderspace II. http://www.archdaily.com/297941/meet-the-artist-
behind-those-amazing-hand-knitted-playgrounds/50afd440b3fc4b0cad0000d4-meet-the-
artist-behind-those-amazing-hand-knitted-playgrounds-photo [2017-04-05]

Bescow, Elsa. (2012). Tant Grön, Tant Brun och Tant Gredelin. Stockholm: Bonnier Carlsen.

Blaisse, Maria. (2013). The Emergence Of Form - Maria Blaisse. Rotterdam: Nai010 Publishers.

English Oxford Living Dictionaries (2017). Play. https://en.oxforddictionaries.com/definition/ 
play [2017-03-22]

FUGL (2006-2009). Hildur Bjarnadóttir. http://fugl.is/listbloggarar/hildur_
bjarnadottir/2010/02/gingham-2006.html [2017-04-05]

Guggenheim, Collection online (2017). Jesus Rafael Soto. https://www.guggenheim.org/
artwork/artist/jesus-rafael-soto [2017-03-10]

Hannula, M., Suoranta, J., Vadén, R. (2005).  Artistic Research - theories, methods and practices. 
Gothenburg: University of Gothenburg / ArtMonitor.

Huizinga, Johan. (1949). Homo Ludens. London: Routledge & Kegan Paul Ltd.

Jaquemart, Albert. (2012). Decorative Art. Parkstone International.

Johnson, Paige (2014). A brief history of the word ‘Playscape’ “http://www.play-scapes.com/
play-history/brief-history-word-playscape/ [2016-12-05]

Jones, Chris John. (1992). Design Methods. New York: Van Nostrand Reinhold.

Jongerius, H. & Schouwenberg, L. 2003, Hella Jongerius. London: Phaidon. 

Kittel, Andreas (2016). Röhsska museet katalog nr. 23 för Torsten och Wanja Söderbergs pris 
2016 Margrethe Odgaard, Danmark. Gothenburg: Röhsska museet.

Koskinen, I. Zimmerman, J., Binder, T., Redström, J., Wensveen, S. (2011). Design Research 
Through Practice. Waltham: Morgan Kaufmann.

Pain, Sheila. (2008). Embroidered Textiles. London: Thames & Hudson.

Parker, R. (2010). The Subversive Stitch. New York: I.B. Tauris & Co Ltd.

Prain, Leanne. (2011). Hoopla, The Art of Unexpected Embroidery. Vancouver: Arsenal Pulp 
Press.

Ramakers, R., Bakker, G. & Droog design. (1998). Droog design: spirit of the nineties. 
Rotterdam: 010 Publishers.



53

Redström, Johan. (2011). Some notes on program/experiment dialectics. Nordic Design 
Research Conference, Helsinki. (http://www.nordes.org/opj/index.php/n13/article/
viewFile/91/75)

Rothman, Maria (2015). The needle has a point, stitch has a function. Borås: The University of 
Borås.

SoftLab (2015). NOVA Flatiron holiday installation. http://softlabnyc.com/portfolio/nova-
flatiron-holiday-installation/ [2017-03-23]

Schön, Donald A,. (2003). The reflective practitioner: how professionals think in action. 
Aldershot: Ashgate.

The Craft and Artisans (2010). Embroidery. http://www.craftandartisans.com/embroidery 
[2017-03-22]

Wenner, Melinda (2009). The Serious Need for Play. Scientific American Mind. https://www.
uwsp.edu/hphd/Documents/gesell/needForPlay.pdf [2017-05-11]

Whitebread, David. (2012). The importance of play. TIE (http://www.importanceofplay.eu/
IMG/pdf/dr_david_whitebread_-_the_importance_of_play.pdf).

Whyte, Kathleen. (1982). Design in Embroidery. London: Batsford.

Wolff, Colette. (1996). The Art of Manipulating Fabric. Iola, Wisconsin: Krause Publications.



54

Photos and Illustrations 

Figures 1-11. Berg, Jan (2017).

Figure 12-84. Adamsdóttir, Lilý Erla (2016-2017)

   



55


