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Abstract 

The physical movements of designed objects not only have their utilitarian purposes but also 

make us experience the diverse sensations of motion. A look at a curtain swaying in the calm 

wind can make viewers feel light and relaxed as if they themselves are swaying in the air. By 

seeing ticket barriers creaking and moving at an awkward speed, one can somehow imagine 

how it would feel like if their bodies moved in such a manner despite them never being 

barriers. 

Such imaginative projection of one’s own embodied sensation to observed movements is 

called ‘kinaesthetic empathy’, which has recently been studied in relation to human 

movement, e.g. audience’s experience of dance and theatre performances. On the other hand, 

the question of how kinaesthetic empathy works with the movements of designed objects that 

are usually non-anthropomorphic and functional is yet unexplored. Nevertheless, it has the 

potential to open up new opportunities for designers to explore the aesthetics of the physical 

behaviour of objects.  

By addressing this question, this PhD by project investigates the nature of kinaesthetic 

empathy in the context of design and develops a design framework that supports designers’ 

aesthetic consideration of the element of movement. The practical research employs the 

methodologies of reflective practice and phenomenological research and attempts to weave 

my aesthetic observations and scientific theories such as embodied cognition, ecological 

psychology and mirror neuron theory. 
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Introduction: 
Aesthetics of Movement 

The tick-tock of clock hands, rotation of fan blades, popping of toasters, waving of curtains, 

sliding, revolving and folding of doors, humidifiers emitting mist, cupboard doors opening 

and closing – physical movement appears in diverse scenes of designed objects and 

environments. Each movement not only has its utilitarian purpose but also takes on a unique 

aesthetic quality through its forms, dynamics and contexts. Some appear light, effortless and 

graceful while others are heavy, stiff and awkward. These physical phenomena we observe are 

not only processed intellectually as information but also ‘felt’ as qualitative experience. What 

invites us to experience the diverse qualities  of the object movements? Are there any 1

fundamental principles behind these sensuous experiences? How can we use such principles, 

if discovered, for designing the aesthetics of movement? 

This research started out from these questions concerning aesthetics, movement and design. 

The questions were conceived as a result of my research and practice conducted prior to this 

PhD. In many areas of the arts and science, there is already an accumulation of knowledge and 

practice relating to expressive movement that could support my enquiry. However, such 

scholarship does not always reveal its transferability to design per se, and it was explored in 

this research through a practice-based approach rather than a merely theoretical one. 

In this introductory chapter, I begin by revisiting the key moments of my previous work to 

illustrate the origin and context of my initial interest. This is followed by a discussion of the 

foundational research for this PhD, the preliminary experiments and observations that 

allowed me to redefine my research questions. My focus was better articulated by centring it 

on kinaesthetic empathy, a perceptual phenomenon in which an observer virtually 

experiences the kinetic sensation of an observed movement. Although in the contemporary 

scholarship kinaesthetic empathy is mainly explored in relation to human movement, my 

foundational research clearly indicated its connection to, and potential benefit for, the design 

of kinetic objects. 

 In this thesis, a quality refers to the experiential character of mental states or what something ‘feels 1

like’ rather than a standard or grade that indicate the level of objects measured against criteria.
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Origin of interest 
My interest in the aesthetics of movement was first developed in my research projects 

conducted in the Department of Aeronautics and Astronautics at the University of Tokyo. 

With a strong interest in the sense of wonder created by flying objects, such as birds, insects, 

winged seeds and even flying broomsticks in fantasy novels, I explored the experience of 

watching and interacting with aerial entities rather than the technological novelty. Two 

projects resulted from my engineering research for my bachelor’s and master’s degrees.  

Blimpix 

Figure I.1 shows the installation of the swarm of 50-centimetre blimps I created, called 

Blimpix (2013). Each blimp, filled with helium gas, was illuminated by the onboard LEDs 

while ascending by using the single motor-activated propeller. Once it reached a certain 

height, the onboard ultrasonic sensor detected this and turned off the lights and the motor, 

allowing the blimp to gradually descend. The sensor detected the blimp’s proximity to the 

floor, and the LEDs and the motor were turned on again. By repeating this cycle, the swarm 

of blimps created a space in which illuminated balloons appeared, rose up slowly and 

disappeared, as if air bubbles were growing from the bottom of the ocean floor, climbing up 

and disappearing. 

The blimps created in the related projects (Berk & Mitter, 2006; Yoshimoto & Hori, 2008) 

tended to be at least metre-scale owing to the large number of components onboard, which 

allowed them to navigate more freely and actively in the air. Consequently, only large spaces 

such as theatres and outdoor spaces enabled such blimps to fly around. In contrast to this, 

Blimpix made it possible to create the aerial effects even in relatively small spaces, making 

blimps more accessible tools for artistic installations. 

Phenox 

My second research project explored more dynamic interactions between human and aerial 

robots by using a specific type of quadcopters (an aerial vehicle with four propellers), the 

Phenox (Figure I.2). Developed by engineer Ryo Konomura, the Phenox was unique in that it 

was capable of all the computation required for controlling its flight and reacting to its 

surrounding by using the onboard sensors (Konomura & Hori, 2014) whereas most other 

similar drones relied on external computation resources or sensor devices (Ng et al., 2011; 

Monajjemi et al., 2013). My motivation was to design and develop its interactive application, 

which could embody the slogan of the Phenox, namely, ‘onboard intelligence’.
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Figure I.1 
Blimpix, a swarm of autonomous indoor blimps, creating 
aerial installation (2013). 

Figure I.2 
Phenox (2014), autonomous and interactive drone, 
reacting to the whistle sound and landing onto the hand.
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The exploration resulted in the creation of a sequence of interaction by developing original 

image and sound recognition software. I developed an application in which people could 

interact with the Phenox just like playing catch – in fact, not catching it but keeping it 

hovering above their hands (see Miyoshi et al., 2014a, 2014b for details). It was made possible 

by processing the image obtained by the on-board bottom-facing micro camera. The onboard 

microphone enabled take-off and landing to be controlled through voice and whistle. 

While aeronautical technology enabled me to realise various intriguing phenomena, I 

gradually felt that it was also restricting my ideas. Technology, if used as a starting point for a 

journey, might eventually hinder its intuitive, creative exploration. I stepped outside the field 

of engineering and started creating kinetic artworks for exhibitions in the university, and later 

for external museums and galleries. 

Hamon Clock 

Hamon Clock (2013), one of the works created during this period, is a mechanical clock made 

of ceramic, named after the Japanese word ‘hamon’, which means ‘ripples’. Placed 

horizontally on a table, the clock’s second hand taps the surface of water poured into the 

ceramic, generating ripples every second (Figure I.3). It was created as a result of my 

exploration into the perception of time. Time is often measured and expressed as circulation 

by modern mechanical or digital clocks. However, time not only circulates but ‘accumulates’, 

as the past shapes the present and the future. I explored the ways in which such a conception 

of time could be embodied. Hamon Clock succeeded in materialising the accumulation of time 

through the behaviour of the water’s surface, involving a continuous overlap of the ripples 

produced from the past to present. This work provided the impetus for my artistic exploration 

toward the next creations. It also first ignited my interest in the design of everyday objects. 

Puwants 

Puwants (2014) is an installation of kinetic sculptures created in collaboration with the 

Japanese artist Kosei Komatsu. The plant-shaped sculptures, made of thin transparent plastic 

material, stand and move owing to the buoyancy of air bubbles trapped in their bodies 

(Figure I.4). The shapes and movement of the sculptures were designed through iterative 

making and testing by hand, rather than computer simulation or 3D printing. This is because 

the behaviour of fluid is highly unpredictable, and is affected by the very subtle details of 

objects such as shape and weight. This randomness sometimes triggered ideas we had never 

imagined. We found it more valuable to search for these unexpected combinations of the 

buoyancy of air and the structure and weight of sculptures through a craft-like approach.
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Figure I.3 
Hamon Clock (2013). The clock’s second hand taps the 
surface of water, creating ripples.

Figure I.4 
Puwants (2014), aquatic kinetic sculptures created in 
collaboration with Kosei Komatsu.
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Summary 

Reflecting on these projects enabled me to recognise two bases for my interest, which also 

underlie my PhD. First, I focused on exploring movements that exist as physical phenomena 

in the real world, rather than screen-based motion such as animation and video. While 

screen-based media allow us to see a range of audiovisual movements, from realistic to 

imaginative, movements of physical objects are significantly constrained, and realised, by 

physical laws, as are those of our own bodies. Even without learning physics, we have 

intuitive, experiential knowledge of how objects ought to move in certain situations, especially 

in terrestrial environments (Disessa, 1993). It allows us to instantly regard some physical 

phenomena as commonplace and others as surprising and even aesthetic. What intrigued me 

was the physicality of objects and their movements that enable us to imagine and potentially 

‘feel’ the nature of forces driving the movements we observe. 

Second, I purposefully concentrated on movements as phenomena to be appreciated 

aesthetically rather than as representations of certain information to be understood 

intellectually. HCI research has developed and presented many examples of interactive and 

robotic objects that are supposed, for example, to represent sensory data, conditions of their 

remote counterparts through their physical movements. These objects understandably 

require semiotic clarity in their behaviours. But, conversely, there are also other artistic, 

imaginative and explorative experiences with which movements can potentially provide us. 

This will be made possible by the absence of obvious associations with meanings, previously 

articulated as ‘ambiguity’ (Gaver et al., 2003) or ‘emptiness’ (Hara, 2003). 

These two bases of my interest, physicality and ambiguity/emptiness, do not mean that I 

neglected nor rejected other approaches; rather, I learned much from the existing work and 

literature related to animation and media aesthetics (e.g. Zettl, 2013) and HCI (see Section 

1.1.3 & 1.1.4). Further, I have used graphic animation as one of the key tools created as 

outcomes of this research. Still, the two bases underpin the fundamental direction of my 

entire research. 

This doctoral research focuses on the two interdisciplinary concepts, kinetic design and 

kinaesthetic empathy. The former is the goal to which the research aims to contribute, while 

the latter is the approach to make it possible. Kinetic design, in this thesis, refers to the 

objects, practices and theories related to movement and design, especially of products and 

furniture. Out of the intersection of the two concepts emerges an original design approach 

which I call kinaesthetic design, comprising new knowledge, methods and tools for designing 

the kinaesthetic qualities of movement. 
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Kinetic design and kinaesthetic empathy 
The two pivotal concepts, kinetic design and kinaesthetic empathy, are explained as follows. 

As both concepts are related to several fields of knowledge, their broader contexts will be 

discussed in the following chapter. 

Kinetic design  

The term ‘movement’ can mean many things, from scientific to political, according to the 

Oxford Dictionary of English. What my research defines as ‘movement’ is the process of 

physically dynamic change of objects in their position, shape and attitude, such as the 

phenomena illustrated at the beginning of this chapter. In design and architecture, static 

forms are used to express the sense of movement, such as the streamlined body of vehicles, 

rhythmic visual patterns of surface and structures shaped to be deliberately unstable as if one 

moment is captured during its temporal transition (Lauer & Pentak, 2005, pp.230–231; 

Moloney, 2011, p.7). However, kinetic design as defined in this thesis excludes such static 

representation of movement and focuses on physically dynamic phenomena. 

In their Realist Manifesto, published in 1920, Constructivist artists Naum Gabo and Antonie 

Pevsner defined physical movement as ‘movement itself ’. They proposed a new form of art 

grounded in space and time by rejecting the Futurist approach, which attempted to recreate 

the sense of movement by using static media and optical effects (Rickey, 1963, p.200). Marcel 

Duchamp’s painting Nude Descending a Staircase, No.2 (1912, Figure I.5), for example, is a 

static representation of movement influenced by Futurism. American sculptor Alexander 

Calder’s mobiles (Figure I.6), on the other hand, were considered to create ‘movement itself ’. 

While the use of motion was, as indicated, an intentional device in art, it has been a 

commonplace element for designed objects such as doors, clocks and fans. This might explain 

the reason why the term ‘kinetic design’ is less widely used than ‘kinetic art’.  

Design practitioner and educator Ben Hopson is one of the few people who, with the explicit 

use of the term ‘kinetic design’, has documented its nature. Critiquing the lack of aesthetic 

attention to the element of movement in design practice and education, Hopson (2009) 

claims there is a need to open ‘a new dimension for the aesthetic development of physical 

objects’. Kinetic design for him is an approach to make this possible. His expectation for 

kinetic design is to contribute 1) a means to improve the way in which existing objects move 

and perform their functions and 2) a method to invent and develop new product concepts. 

Hopson lists three critical elements of kinetic design methodology: 1) a vocabulary of 

movement; 2) methods for sketching movement, and 3) methods for recording movement.
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Figure I.6  
Alexander Calder’s Antennae with 
Red and Blue Dots (c.1953). The 
various wooden and metallic forms 
are suspended and moved by the 
ambient flow of air.

Figure I.5 
Marcel Duchamp’s Nude 
Descending a Staircase, 
No.2 (1912). The human 
movement is indicated by 
the multiple layers of its 
static postures.

KENSHO MIYOSHI
image reducted for copyright reason

KENSHO MIYOSHI
image reducted for copyright reason
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Behind Hopson’s promotion of kinetic design are several contexts. One is the division of tasks 

between designers and engineers and its impact on the aesthetic outcome of the movement, 

as described (ibid.): 

While engineers are vital to making things move, they are not artists, and their lack 

of aesthetic sensibility ultimately degrades the beauty of designers’ work. Designers 

must commandeer the designing of movement from engineers.  

Another context lies in his frustration with, and admiration for, everyday electronic products 

(e.g. how the case of a DVD player opens in ‘an astonishingly uninspired way’ (ibid.), how 

discs are loaded/unloaded beautifully on the back of a jukebox). Science fiction, robotics, 

animation and augmented reality technologies are also sources of inspiration for his concept 

of kinetic design. While Hopson focuses on the aesthetics of kinetic design, design researcher 

Robert Young et al. (2005) points out the complexity of movement and its roles in industrial 

design. 

The aspiration of kinetic design to create novel movements might be dismissed by minimalist 

designers because it involves the pursuit of aesthetic effects that are not necessarily associated 

with utilitarian purposes. However, industrial design should be able to provide space in which 

humans’ aesthetic needs can be explored beyond the utilitarian. As critical designer Anthony 

Dunne (1999, p.12) argues: 

Industrial design is not art, but neither is it purely a business tool. […] I believe 

strongly in the potential of industrial design as applied art, or industrial art, to 

improve the quality of our relationship to the artificial environment, and in 

industrial design’s potential, at the heart of consumer culture, to be subverted for 

more socially beneficial ends. 

Aesthetics, in this thesis, is concerned with sensory perception and the quality of experience, 

following the founding definition by philosopher Alexander Baumgarten. Baumgarten was 

concerned with the ‘perfection of perception’, or the ‘lower cognitive power’, rather than the 

‘perception of perfection’ (Howes, 2014, p.286). Thus, the problem of aesthetics was 

considered to be grounded in the viewer’s body instead of in objects themselves. This view is 

distinct from the formal criticism of artworks and the intellectual analysis of their meanings as 

symbols. 

A phenomenological approach is useful as a means to describe such aesthetic (sensory) 

experiences in detail from a first-person perspective. In The Poetics of Space (1969), French 
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philosopher Gaston Bachelard illustrates our sensory experiences of a house and furniture 

and the poetic imagery they allow us to explore. Finish architect Juhani Pallasmaa, in his The 

Eyes of The Skin: Architecture and the Senses (1996), provides an extensive understanding of 

how architecture touches our multiple senses simultaneously and creates ‘one’s sense of being 

in the world’ (ibid., p.44), thus critiquing ocularcentrism. 

Inspired by the rich sensory exploration in this literature, I explored the aesthetics of 

movement through the creation of more than twenty types of movement, which is partly 

illustrated in Figure I.7 and described with keywords in Figure I.8. The creation of such 

kinetic artefacts cultivated my experience of observing movement directly and enhanced my 

‘tacit’ understanding of the way in which various movements induce different embodied 

responses. It also led me to the twentieth movement, Elliptic Sculpture (Figure I.11), which 

became a breakthrough to bring the research to the next stage.  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Figure I.7 
Sketches of my experiments in the 
foundational research conducted 
between September 2015 and 
November 2016. Both mechanical 
and non-mechanical movements 
were created.
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Figure I.8 
Keywords of the twenty experiments. 
The numbering corresponds to that 
of Figure I.7. Each keyword stands 
for my questions as well as learnings, 
partly borrowing Popper’s 
terminologies (1968).
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Kinaesthetic empathy  

The concept of kinaesthetic empathy has recently received attention, especially in the AHRC-

funded  research project Watching Dance: Kinaesthetic Empathy (2008–2011). The dance 2

researchers, represented by Dee Reynolds and Matthew Reason, interviewed the audiences 

for dance performance to understand the way in which they enjoyed watching dance. The 

audiences reported multiple ways of connecting with dance movements, such as engagement 

with their grace, ease and effortful actions. Audiences also stated that they projected 

themselves onto the dancing bodies and experienced virtual and mirroring embodied 

responses while watching the performances (Reason & Reynolds, 2010). Their studies are 

documented in a book, Kinesthetic Empathy in Creative and Cultural Practices (Reynolds & 

Reason, 2012), from which I first learned about kinaesthetic empathy. 

Reason and Reynolds’ primary focus is on kinaesthetic empathy experienced while observing 

human movement, mainly dance. Their findings, identified through artistic and qualitative 

approaches, are discussed in reference to the theory of mirror neuron (see Section 1.3.3). 

However, I soon realised that this type of empathic sensation was exactly what I had 

attempted to, and failed to, articulate with regard to the observation of object movement. The 

knowledge of kinaesthetic empathy has largely affected my perspective, providing me with 

the language and theory to explore the ephemeral sensations. 

While the majority of the recent studies into kinaesthetic empathy focus on human 

movement (e.g. Fogtmann et al., 2007; Jola et al., 2012; Reynolds & Reason, 2012; Whatley, 

2012), the notion was initially associated with non-human entities, either static or dynamic. 

The origin of kinaesthetic empathy can be traced back to 1873, when German aesthetician 

Robert Vischer used the term Einfühlung (later translated into English as empathy) in his 

doctoral dissertation to describe ‘the projection of human feeling onto the natural 

world’ (Vischer, 1994; Blair, 2009, p.7). 

Vischer (1994, pp.92–94) distinguished three phases within Einfühlung, the embodied and 

empathic response to objects, as shown in Figure I.9.  The first stage is concerned with the 3

spontaneous and immediate response to sensory stimuli. The second evokes kinaesthetic or 

responsive feeling. This stage derives from a more attentive engagement of the body, which is 

beyond a merely instant first impression of an object or an environment. The last phase is a 

 AHRC = The Arts and Humanities Research Council.2

 In this thesis, hand drawn sketches like this are used to show ideas that are relatively conceptual, 3

intuitive and provisional whereas digital (computer-aided) sketches are used to articulate the details of 
movements, especially their dynamics (e.g. Figure I.12).
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state in which the observers incorporate their own physical form into an objective form (ibid., 

p.104) through imaginative projection. The empathy between oneself and objects becomes 

more complete. 

Vischer also provided a rich account of the first-person experience of Einfühlung with several 

examples. The following quote describes the mental process while empathising with objects 

on a different scale (ibid., p.104): 

When I observe a stationary object, I can without difficulty place myself within its 

inner structure, at its center of gravity. I can think my way into it, mediate its size 

with my own, stretch and expand, bend and confine myself to it. With a small object, 

partially or totally confined and constricted, I very precisely concentrate my feeling. 

My feeling will be compressed and modest (a star, a flower—true reality: a tight belt

—a contractive feeling). When, on the contrary, I see a larger partially 

overproportioned form, I experience a feeling of mental grandeur and breadth, a 

freedom of will (a building, water, air—true reality: a loose cloak—an expansive 

feeling). 

Vischer called such empathy with static objects motionless empathy, stating that it is enabled 

by imagining how the objects might move if possible. He provides extensive examples of 

Einfühlung with not only static objects but also dynamic phenomena, depicting the variety of 

bodily and mental associations (ibid., pp.104–105). His idea was critically succeeded by 

philosophers such as Wilhelm Dilthey and Theodor Lipps. In their terminology, empathy 

remained as a kind of aesthetic experience rather than its modern, widely accepted use which 

refers to the feelings of others’ emotions especially pity and sorrow (Parviainen, 2003). 

  
Figure I.9 
Vischer’s three stages of Einfühlung.

Stage 1 Stage 3Stage 2
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Foundational research: observations and experiments 

The knowledge of kinaesthetic empathy provided me with a new way of articulating the 

embodied sensation experienced in observing object movements. What follows describes 

three examples of the observations and experiments I conducted as foundational research for 

the PhD. First, I used one of my earlier aquatic flower-shaped kinetic sculptures, Puwants, to 

explore various movement patterns. The movement and rhythm of the sculpture result from 

the equilibrium between the airflow and the sculpture’s shape and weight. 

A close look at the sculpture reveals a subtle and complex transition in the velocity and the 

path of the movements. When the petal (head) hits the lowest point of the path, it gradually 

decelerates and the ‘stem’ looks as if it is resisting a weight and trying to lift it up again (Figure 

I.12.1, Video I.1).  The head shows a tiny yet visible impulsive accent in releasing the air 4

bubbles, which reminds me of the sense of extending the elbow and wrist swiftly in throwing 

a frisbee (Figure I.12.2). 

The movement of the sculpture is affected by the pressure of the air pump, which can be 

adjusted by a pressure controller. When the air pressure is set low, the petal hits the floor after 

realising the bubbles, as there is not enough buoyancy to maintain its height. The moment 

when the petal suddenly descends and hits the floor might make a viewer feel a subtle sense of 

faintness (as if all the forces inside a body are gone and it falls down) and pain (as if hitting 

one’s head on the ground) (Figure I.12.3, Video I.2).  5

Second, I used kinaesthetic empathy as a lens to analyse the behaviour of everyday objects. 

One of the objects that caught my attention was the ticket barrier machines in London 

Underground stations (Figure I.10, Video I.3).  While the motion of the machines was 6

variable depending on their conditions, it sometimes created quite awkward movements, 

trembling while pivoting. Some others opened so quickly that they hit the base and the 

impact made the doors bounce back. The creaking sound also made the door appear even 

more mechanical. Seeing the motion and hearing the sound, we could imaginatively feel the 

physical effort, stiffness and even pain of the machines. It should be noted that kinaesthetic 

empathy alone does not fully explain our bodily response while going through the barriers. 

Presumably, the feel of spatial constraint and the simulation that the unexpected move of the 

doors might hit one’s body are experienced simultaneously.  

 Video I.1: https://miyoshikensho.com/phdvideo.html#I14

 Video I.2: https://miyoshikensho.com/phdvideo.html#I25

 Video I.3: https://miyoshikensho.com/phdvideo.html#I36

https://miyoshikensho.com/phdvideo.html#I3
https://miyoshikensho.com/phdvideo.html#I2
https://miyoshikensho.com/phdvideo.html#I1
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Figure I.10 
Ticket barrier machines in a London 
Underground station. See Video I.3 for 
details. Someone touches his card (left) 
and the barriers open, creaking and 
hitting the base (right).

Figure I.11 
Elliptic Sculpture (MDF, longer diameter 
of the side surface: 450 mm) in motion. 
An attempt to visualise its movement by 
using a technique of chronophotography, 
invented by French scientist Étienne-
Jules Marey in 1882.
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Third, prototyping allowed me to create and observe various kinds of object movements 

beyond the observation of existing objects. One of the kinetic artefacts I created was a 

wooden sculpture called Elliptic Sculpture (Figure I.11, Video I.4).  This specific shape derived 7

from my casual observation; at some point in my foundational research, I happened to notice 

a squashed tape roll starting to roll on my desk, then rocking subtly. At that very moment, I 

felt as if I were also experiencing a bodily movement with a similar rotation and gradual 

acceleration, which resulted from the curve of the tape roll and its own weight. Elliptic 

Sculpture was developed based on this observation to re-examine what contributed to the 

kinaesthetic impulse in myself. 

While my kinaesthetic response to the green tape rolling was quite subtle and ephemeral, the 

response to Elliptic Sculpture in motion was clearer and easier to articulate, perhaps because 

of the larger scale and slower speed. The kinaesthetic empathy I experienced could be 

associated with the sensations that would result from several bodily movements with certain 

kinds of acceleration, deceleration and curvilinear path, e.g. sitting on a rocking chair, 

swinging a golf club. 

Affect: in-between perception and emotion 

I initially expected to find some clues in the theories relating to design and emotion, such as 

the works on emotions previously presented in the context of design (Desmet, 2003; Desmet 

& Hekkert, 2007) which are grounded in the theory of Dutch psychologist Nico Frijda (1986). 

However, the type of experience I tried to explore was not possible to articulate with the 

terms and frameworks in these works. The dynamic, ephemeral and ineffable sensations 

seemed to be a different perspective from what is defined as ‘emotions’ in the previous works. 

But what was the dimension that I intended to explore? Following Canadian philosopher 

Brian Massumi’s original theory (2002), Reynolds (2012, p.124) refers to such an ineffable, 

embodied dimension of experience (without or before explicit emotional status) as affect: 

Affect as I use it here can be understood as embodied and as preceding the kinds of 

cognitive differentiation that separates out emotions into distinct and identifiable 

categories (such as happy, sad etc). Affect denotes a stage where emotions are still in 

the process of forming and have not yet taken on a definable identity; indeed, they 

resist such definition. 

 Video I.4: https://miyoshikensho.com/phdvideo.html#I47

https://miyoshikensho.com/phdvideo.html#I4
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Figure I.12.1 
The petal of Puwants 
descends and decelerates 
around the bottom, causing a 
stress on the stem.

Figure I.12.2 
The petal of Puwants shows 
a small impulsive accent 
when it releases air bubbles.

Figure I.12.3 
The petal of Puwants hits the 
floor because of the lack of 
buoyancy.
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Affect, somewhere between the immediate sensory perception and the explicit emotional 

state, turned out to be exactly what I was attempting to investigate. For neuroscientist 

Antonio Damasio (1999), ‘emotion’ is the physiological response of the body, including the 

brain, to both internal and external stimuli. When the ‘emotion’ is perceived, it creates 

‘feeling’, an experiential quality. Damasio refers to both ‘emotion’ and ‘feeling’ as affect. 

Despite the difference in the terminologies, Reynolds and Damasio agree that there is 

something between the sensory stimulus and conscious, qualitative reaction to it (Figure I.

13). We do not always experience explicit emotions towards every single behaviour of an 

object. But there are certainly various qualities we experience from its movements. 

Kinaesthetic empathy could help us give shape to such qualities which cannot be captured if 

we only consider emotions (in Reynolds’ definition). In this way, new, not-yet-articulated 

vocabulary for movement qualities might emerge. 

  

immediate sensory perception  -  -  - affect -  -  -  explicit emotional state

Reynolds’ definition (2012)

 bodily stimuli  -  -  -  emotion -  -  -  feeling 
                                 affect

Damasio’s definition (1999)

Figure I.13 
Comparison of Reynolds’ (2012) and 
Damasio’s (1999) terminologies.
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Kinaesthetic empathy for design 

In retrospect, my practice such as making, designing and experimenting often allowed me to 

find something new. The practice-led approach where making precedes theorising is common 

in design research where practitioners’ experience and reflection become the important 

media of research. Chapter 2 will discuss this respect further. The main question underlying 

my PhD is twofold. What makes us experience kinaesthetic empathy with the movements of 

physical non-anthropomorphic objects? How can kinaesthetic empathy enable designers to 

understand, analyse and design the kinaesthetic qualities of object movement? 

As mentioned above, however, these questions were not explicit at the outset but formulated 

through research. In reality, there were many small questions that emerged one after another 

as the research moves forward such as: What is the difference between kinaesthetic empathy 

with the movements of humans and those of non-anthropomorphic objects? What kind of 

tools can enable designers to harness kinaesthetic movements? Some of these questions 

derive from multiple disciplines and theories reviewed in Chapter 1. However, these subjects 

were dealt with on a selective basis; my PhD’s contribution is not to be claimed in all these 

fields but it lies in bringing these pieces of knowledge together to serve my enquiry. 

As the next chapter illustrates, what I explored in the PhD was not an answer to the 

predetermined question but what kind of designing is possible at all based on certain beliefs, 

expectations, inspirations and limitations. The empirical and theoretical works in the related 

domains provided foundational knowledge, based on which my practice and reflection 

revealed examples, methods, risks and aesthetic principles of the design space in question. 
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Thesis structure 
‘Context of Research’ (Chapter 1) reviews the extensive context of kinetic design and 

kinaesthetic empathy. The relevant literature and practices come from a wide range of fields 

including design research, aesthetics, kinetic art, dance, psychology, neuroscience, robotics 

and HCI. By reviewing the work in these fields, the chapter specifies the original foundation 

on which the PhD attempts to develop its unique approach to designing kinetic objects. 

‘Methodology’ (Chapter 2) discusses the selection and use of research methods as well as the 

underlying methodology that drives research through design practice. Informed by the 

contextual review, it outlines the main approaches of my reflective practice and perceptual 

learning and the new design space opened up through the research. 

‘Empirical Studies, Part I’ (Chapter 3) explores the experiential aspect of kinaesthetic 

empathy by studying the morphological aspect. The insights are mainly obtained through my 

own perceptual learning, or what is called differentiation, and they form an original design 

framework and tools that support designers’ exploration into kinaesthetic movements. 

‘Empirical Studies, Part II’ (Chapter 4) investigates the applicability of the proposed design 

framework and tools to the analysis and creation of kinaesthetic movements. It discusses the 

engagement and reflection of numbers of designers and other practitioners such as 

puppeteers and sound designers. It then summarises the outcomes of the four projects. 

‘Kinaesthetic Design’ (Chapter 5) proposes a new design approach, kinaesthetic design, by 

pulling together the knowledge gained from the empirical studies. It first discusses the 

plasticity of our kinaesthetic sensitivity and then lays out two potentially transferable 

methods for analysis and idea generation. The chapter unpacks further considerations relating 

to kinaesthetic design and then finally summarises my findings from the research and 

concludes the thesis by outlining the four original contributions to knowledge. 
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Chapter 1. 
Context of the Research 

This chapter discusses the extensive context of the research by reviewing multiple fields of 

knowledge. First, the history of design research shows an increasing interest and confidence 

in using methods and techniques that are inherently natural to design for research 

exploration. Recent literature provides a framework that helps to articulate the generative and 

contingent nature of research through design practice instead of distorting the real research 

process and positioning it within the dichotomy of ‘questions and answers’ that is often 

employed in doctoral research in design. 

Second, we review examples of kinetic design objects. The comparison between everyday 

examples and innovative ones indicates recent design approaches to aesthetic movement, as 

well as the continuing limitations of its use as a visual, decorative element. To supplement the 

still emerging exploration into expressive movement in the area of design, three other 

approaches are discussed: movement as art, as interface and as life. Movement as art, or 

kinetic art, provides an insightful framework that has informed the aesthetic principles of this 

research. Precedents in HCI and robotics show the communicative (movement as interface) 

and social (movement as life) potential of kinetic objects whose benefits and risks need to be 

carefully considered in designing everyday objects with movement.  

Third, the element of bodily experiential quality is reviewed in relation to design ideation, 

interaction design and perceptual learning. Somatic approaches to design show both 

commonalities with, and differences from, my research, highlighting its unique direction. This 

is followed by a discussion of a range of literature that provides a scientific and aesthetic 

background for kinaesthetic empathy. Recent work inspired by kinaesthetic empathy in 

dance-related domains shows valuable analysis, vocabulary and findings that inform the 

research. 
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1.1 Design and research 
This section reviews previous developments in the broader area of design research. Its history 

shows several trends and generations of thoughts on design methods, methodology, 

framework, tools and theory. By reviewing these discourses, my position in relation to each 

topic will be described. I clarify my perspective and the PhD’s underlying approach in relation 

to the accumulation of knowledge and practice in the areas of design and adjacent disciplines. 

1.1.1 Design methods and tools 

Origin of design methods 

In the 1960s, early designers and design theorists such as John Christopher Jones, Christopher 

Alexander and Bruce Archer attempted to produce a systematic and rational understanding of 

design processes. Most of these theorists took a Cartesian, reductionist approach (Asimow, 

1962; Jones, 1963; Archer, 1963/4; Alexander, 1964) in which the approach to solving design 

problems was to break down the larger problem into smaller elements, solving each element 

and finally synthesising them. However, the early scientific approach to design methodology, 

or what design theorist Horst Rittel (1972) calls ‘first-generation’ methods, were criticised by 

the design theorists themselves who had initially advocated such an approach, including Jones 

(1966; 1977) and Alexander (1971).  8

This led to the ‘second-generation’ methods developed in the mid-1970s that focused on an 

abductive, more participatory approach, in which the designer acts as a mediator for 

collaboration even before defining the problem, rather than as a sole practitioner who designs 

for everyone else (Cross, 1982; Jones, 1992). This also reflects another aspect of the societal 

change in which design problems have become more complex than ever. While problems 

studied frequently in science and engineering tend to be relatively well-defined, or ‘tame’, ‘ill-

defined’, ‘wicked’ (Rittel & Webber, 1974), ‘messy’ (Schön, 1983) or ‘untamed’ problems are 

what designers tackle in relation to everyday situations. In tackling ‘ill-defined’ problems, 

constraints and requirements are often unclear at the beginning but gradually emerge in the 

process of designing. A dialogic process is therefore required in order to refine design 

problems and consequently create successful outcomes. 

 The aspiration toward systematic method of design, however, did not necessarily mean their 8

expectation for automation of design processes. Archer, for example, recognised the distinction 
between systematic designing and automatic designing, arguing for the necessity of ‘creative leap’ to a 
potential solution followed by ‘donkey work’ of constructing prototype models (Cross, 1984, p.4).
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Designerly ways of thinking 

The shift from the first- to second- generation methods has resulted in suspicion about design 

methods and methodology from some of the early methodologists. On the other hand, Archer 

and Cross, amongst others, reiterated their confidence in design methodology (Cross, 1984). 

Rather than imitating the methods of science and the humanities, they argued that design 

methods ‘must be based on the ways of thinking and acting that are natural to design’ (ibid., p.

307). In this PhD, such ‘designerly ways of thinking and knowing’ (ibid.; Cross, 1982) form 

the central approach to the research. 

The influential work of Donald Schön (1983), a professor of education and planning at 

Massachusetts Institute of Technology, represents a similar turn from technical rationality to 

designerly ways of thinking. Through his attentive observation of a designer at work, Schön 

established his theory of ‘reflective practice’, which explains ‘how practitioners think in 

action’. Believing that competent practitioners should possess tacit knowledge, knowledge 

that cannot be put into words (Polanyi, 1966), he identified a process called reflection-in-

action, in which a practitioner iteratively transitions between thinking and acting and 

reframes the situations and problems at hand. 

Schön considers designing as ‘a reflective conversation with the situation’, an interactive 

process of reframing problems and exploring possible solutions. In such a process, the action 

of a designer tends to result in ‘an unintended change’ in the situation, either positive or 

negative. But even unexpected consequences provide designers with new possibilities for 

exploration, ‘talking back’ to them, and the designers respond to the ‘backtalk’ (Schön, 1983). 

Schön also points out the difference between thinking during practice and thinking after and 

before it, and refers to the former as reflection-in-action and the latter reflection-on-action, 

which attempts to justify the practitioner’s own practice and thinking from a meta perspective 

and tends to involve more rational thinking than the former (ibid.; Munby, 1989). 

While Schön’s observation centred on designers framing and solving problems, the practice 

conducted in this PhD is oriented towards developing insights into a little-understood 

phenomenon and its potential use in design, rather than solving a given problem. 

Nevertheless, both share a substantial feature in which reflective practice proceeds through 

acts of naming and framing: ‘we name things to which we will attend and frame the context in 

which we will attend to them’ (Schön, 1983, p.40). Chapter 2 discusses the process by which 

research proceeded by framing the knowledge at hand and articulating unnamed qualities. 

In his book Design Thinking (2011), Cross brings together his ethnographic studies of the 
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designerly ways of thinking. However, the term ‘design thinking’ is used more in the business 

and industrial sectors, perhaps promoted by the work of IDEO, the design innovation firm, 

rather than by the thinking of theorists. ‘Design thinking’ can be considered as a translation of 

‘designerly thinking’ into business and management-related contexts ( Johansson-Sköldberg 

et al., 2013, p.131). With the human-centred approach to design advocated by Donald 

Norman (1988) as its basis, ‘design thinking’ is a set of approaches to problem-solving 

inspired by the ways in which designers work. 

IDEO’s methods are presented and also published in the form of packs of cards, or IDEO 

Methods Cards (IDEO, 2003). They comprise 51 cards that explain the methods used by IDEO 

during their design process, with titles such as ‘Competitive product survey’ and ‘Draw the 

experience’, for example. They instantiate the design methods of second-generation (or later) 

thinking that provide inspiration and promote participatory processes rather than prescribing 

standardised processes. Their cards have been so influential that a diverse range of card-type 

tools for ideation or for the design process in general have been created in both the practical 

and the academic contexts of design (Davis, 2010; Golembewski & Selby, 2010; Clatworthy, 

2011; Lockton, 2013). Though the final output of my design tool was not created in the form 

of cards, it was eventually created to inspire designers and promote co-creation; Chapter 3 

and 4 discuss this further. 

Tools for design 

The tools used in design are extremely diverse, ranging from the tangible (e.g. pencils, paper, 

physical materials) to the intangible, such as techniques (e.g. sketching, prototypes, 

interviews, surveys, observations), concepts (e.g. affordance, persona), frameworks (e.g. 

ways of using prototypes (Dunne, 1999, pp.69-77)), theoretical ideas (e.g. reflective practice) 

and even qualities (e.g. ambiguity (Gaver et al., 2003)). According to Stolterman (2008), 

designers tend to appreciate and use tools that are simple to use, open to interpretation, 

support reflection and expand design thinking, but that do not prescribe actions strictly. This 

reflects the historical transition from systematic design methods (and tools) (e.g. Archer’s 

‘Check List for Product Designers’ (1965)) to more inspirational, participatory processes such 

as those facilitated by the IDEO Methods Cards. 

The concept of kinaesthetic empathy itself might well be an inspiring tool for designers, but it 

would be used much more effectively and creatively with the help of foundational knowledge 

and learning from actual practice, which is what this PhD addresses. In particular, the 

characteristics of kinaesthetic empathy were my primary concern, since these might help us 

better understand the ambiguous connection between our kinaesthetic senses and the 
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movement of non-anthropomorphic, everyday objects. Traditional examples of tools that 

help the designer to articulate the differences in artistic and material properties include 

colour palettes and fabric samples, among others. Although the variety of colours and 

materials is theoretically infinite, such tools can promote good judgement by designers by 

giving names (or numbers or code names) to unarticulated properties. 

Another example of this kind is the idea of pattern language created by Christopher Alexander 

and his colleagues, which identifies a variety of ways in which towns and neighbourhoods 

grow. ‘All 253 patterns together form a language’ (Alexander et al., 1977, xxxv). Each pattern 

is represented by a simple sketch, as well as its problem and a solution. What allows designers 

to identify such patterns would be not only rational thinking but also their ability to articulate 

regularities in seemingly chaotic samples. Exploring kinaesthetic empathy requires similar 

tactics; to explore this, the element of the training in perception for designers should be 

considered; Chapters 2 and 3 discuss this further. 

The element of movement has been a concern for designers in terms of kinetic mechanisms in 

the areas of interior design, industrial design and robotics (Tsai, 2000). Recently, literature on 

basic kinetic mechanisms such as cranks, linkages, ratchets and pawls at the DIY level offer 

instructions for designers (Roberts & Lewis, 2011). However, this writing does not 

necessarily consider the aesthetic qualities of object movement. 

The design of movement is one of the critical elements in animation design, and there is a 

significant amount of practice and knowledge on the techniques and tools of designing 

movement (e.g. Frank & Johnston; 1981; Lasseter, 1987; Sturman, 1998; Chai & Hodgins, 

2007; Wang & Bodenheimer, 2008; Koyama & Goto, 2019). There are also comprehensive 

instructions with regard to animation used in UI design.  Despite this significant 9

accumulation of knowledge, however, kinaesthetic empathy is still rarely considered, even in 

relation to animation. Better knowledge of kinaesthetic empathy with non-human entities, 

whether tangible or intangible, might explain the fundamental question of what makes people 

associate their kinetic sensations with observed animation. 

1.1.2 Theory and design 

The role of theory in design is often subject to debate. Design researcher Johan Redström 

(2017) distinguishes between the theory of design and design theory: the former considers 

design as a subject to study, whereas the latter is created through design practice. Design 

 Material Design (Google): https://material.io/design/motion/#usage9

https://material.io/design/motion/#usage
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theory is therefore created through researchers’ creative practice and reflection. It is also, by 

nature, provisional (Gaver, 2012) and transitional (Redström, 2017), and is expected to 

continuously transform through research. In such kinds of research, concrete practices, or 

design examples, are considered to be of equal importance to ‘truth in science’ (Stolterman, 

2008). 

According to Redström, there are fundamental differences between the role of theory in 

design, or design theory, and its role in other disciplines. Design theory inherently has two 

characteristics, temporality and contextuality, which theory typically avoids (Redström, 2017, 

p.26). The fact that design generally orients toward the particular contradicts what theory is 

usually expected to provide, generality. In addition, the future-oriented nature of design and 

the concern for change – Jones (1992, p.6) defines design as ‘the initiation of change in man-

made things’ and Herbert Simon (1996, p.112) as ‘courses of action aimed at changing 

existing situations into preferred ones’ – means that designers’ attention is focused more on 

exploring and questioning than giving an objective and ‘perfect’ explanation of observed 

phenomena. Thus, design’s orientation towards methods which by nature support processes 

of change is not surprising (Redström, 2017, p.27). 

Design programme 

I use Redström’s (2017) notion of a design programme  as a model of how design research 10

develops for its usefulness to explore the different levels of abstraction between theory and 

practice in design. He defines a programme as ‘a set of basic beliefs, design ideals, intentions, 

etc.’ which guides design experiments (ibid., p.96). Such experiments allow design 

researchers to explore ‘what designing would be like according to this programme through 

the (re)design of various everyday objects’ (ibid.).  The nature of the design space of this 11

programme emerges gradually and a new design space opens up through experimentation. 

 Redström (2017) differentiates between ‘program’ (US spelling) and ‘programme’ (UK spelling): the 10

former means a more specific scope of activity and structure (e.g. CERN) while the latter refers to the 
overall framework, something like a worldview, a set of theories and assumptions held to be true as a 
foundation (e.g. particle physics). ‘Design program’, for Redström, thus means the efforts of design 
research within a certain scope and scale. In this thesis, however, I use design programme to mean 
‘design program’ as Redström defines it, in order to avoid the confusing mixture of British and US 
spellings.

 Taking Redström’s (2017) own example, let us consider a programme based on the statement: ‘Design 11

is the use of the basic geometrical shapes of the circle, the square, and the triangle to express the 
functionality of everyday things’ (ibid.). An example of the experiments based on the program would be 
redesigning everyday objects according to the statement e.g. ‘how objects with more complex forms 
could be reduced to these elementary geometrical compositions’.
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Initial experiments and prototypes created during the process, or design exemplars, reveal the 

central position and contours of the programme, allowing the researchers to plan new 

directions and push the boundaries. 

I find the framework of design programme an effective alternative to a trend in design 

research, especially in the academic context of training in design, which relies on the 

structure of ‘research questions and answers’. Reflecting on his own struggle in writing a PhD 

thesis, Redström writes (2017, p.84): 

While there is always the possibility of, basically, rephrasing any (design) 

proposition as a (design) question, to frame the work using such ‘research questions’ 

would not have produced the kind of structural transparency I was looking for. 

Indeed, the entire idea of framing the inquiry using dichotomies such as question-

answer, problem-solution, and so on, seemed to suggest a process of searching, 

zooming in, and optimizing that was not present in the actual work. 

A similar struggle was experienced in this PhD, at least when I faced the commonly asked 

question in the community of PhD design research, ‘What is your research question?’ My 

research was essentially based on my interest in a certain phenomenon, kinaesthetic empathy, 

and my anticipation of its benefit for design. Relevant practice and theory from both inside 

and outside the area of design served as a foundation for the research; based on this, new 

questions emerged in a generative manner and their levels of abstraction were diverse. In such 

situations, as Redström argues, experimental design is useful as a means to explore a potential 

design space which is little understood at the outset (ibid.). 

It is important to note that programmes do not necessarily start with fixed foundations. The 

foundations are also formed through design experiments. According to Redström, ‘it is 

obvious that we would be mistaken to follow the historical tendency to think of the Bauhaus 

as being built on a manifesto, a programmatic declaration of intent’ (ibid., p.104). In this PhD, 

experimental design drove the research while the contextual review contributed to an 

understanding of the implication of the practice and also nourished the foundation of the 

programme rather than the foundation being already determined at the beginning of the 

research. 
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1.2 Objects and movements 
This section begins by comparing everyday and innovative examples of kinetic design. 

Whereas the movements of everyday examples tend to be optimal and function-oriented, 

those of innovative ones are more expressive, indicating the influence of kinetic art 

(Yoshimoto, 2015, pp.9–22). The exploration into the aesthetic potential of movement is still 

emerging in the area of design. I will introduce an existing aesthetic framework developed in 

relation to kinetic art which assisted me in navigating my research. Further, I will highlight 

the unique values that movement could provide in the context of design, in contrast to the 

approaches to movement in technology-related domains such as HCI and robotics. 

1.2.1 Kinetic design objects 

Everyday examples  

Everyday examples of kinetic design harness many different kinds of movement. Their 

morphological variety is extremely wide in terms of form (e.g. translational, curvilinear, 

volumetric, pivotal), scale (e.g. product-scale, human-scale, architectural-scale) and dynamics 

(e.g. sudden, repetitive, continuous, irregular). Their interactivity is similarly diverse: 

automatic and continuous (e.g. fans); automatic, continuous and non-reactive (e.g. clocks); 

automatic and reactive (e.g. ticket barrier machines), or manual (e.g. cupboard doors). The 

ways in which kinetic objects behave also seem to depend on contexts, regions and cultures. 

Figure 1.1 illustrates eighteen examples of kinetic design.  These designs are widely accepted 12

forms, if culturally dependent, and even the rough sketches give us at least a vague idea of 

what they stand for. Self-actuated (automatic) (e.g. the blades of fans) and manual motion 

(e.g. the doors of cabinets) are both present in these examples. Despite the variety in the 

types of objects, there is relatively less variety within each kind of object. For example, fans 

are usually designed like the examples in Figure 1.1.13 and 1.2, although some unorthodox 

examples, such as Dyson’s bladeless fans, do exist (Figure 1.3). Each of the fans is unique in 

terms of its stylistic details, but not often in its fundamental mechanism or movement – it is 

an optimal design, in a technical sense. As Dunne (1999, p.12) argues, however, aesthetic 

exploration could allow us to reach the further potential of industrial design beyond a 

utilitarian optimum. 

 Learning from the idea of ‘annotated portfolios’ (Gaver & Bowers, 2012), some captions in this thesis 12

intentionally provide detailed descriptions of the illustrations rather than merely stating their titles.



!48

  

Figure 1.1.1-18  
Illustration of everyday examples of kinetic design.  
1: Umbrella, opening and closing. 2: Toaster, tossing a toasted 
bread. 3: Tick-tock of clock hands. 4: Washing machine shaking. 
5: Kettle lid opening. 6: Desk lamp changing its attitude. 7: Ceiling 
fan spinning. 8: Pendulum clock oscillating. 9: Cabinet opening. 
10: Japanese wind chime ringing. 11: Record player rotating a 
record. 12: Office chair changing its height and direction. 13: Fan 
blades rotating. 14: Curtain swaying in the wind. 15: Automatic 
folding doors opening. 16: Door opened manually. 17: Sliding 
doors opening and closing. 18: Revolving door moving.
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Figure 1.2  
Fans displayed in an electrical appliance store in 
Tokyo (in 2017). Though they do not represent all 
the designs of fans currently available in the 
world, they at least indicate the uniformity of the 
mechanical structures used.

Figure 1.3 
Dyson’s bladeless fan (left) and its internal 
mechanism (right). Although it also uses a 
spinning blade to generate wind as standard 
fans do, the physical motion is embedded 
inside its lower structure and visually hidden 
from users.
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Innovative examples 

In contrast to these everyday examples, innovative ones explore new fusions of the functions 

and aesthetics of movement. One of the first examples of this kind was a kinetic lamp, Hanabi 

(Figure 1.4) by Nendo, a Tokyo- and Milan-based design studio. The name means ‘fireworks’ 

in Japanese: the lampshade is made of shape-memory alloys which are designed to open 

gradually by receiving heat from a light bulb and to close slowly once it is turned off. The 

technical success of this design lies in the way that its movement does not require external 

mechanisms to transform the lampshade, which enables its minimalist appearance and 

renders the movement intrinsic and organic. One minor defect is the visual noise in the 

motion; the small irregular oscillation of the alloys creates a sense of awkwardness and lack of 

control (Video 1.1).  13

Another recent example is the Dislocation Clock (Figure 1.5) by the design studio Poetic Lab. 

The axis of this wall clock is positioned in the middle of its minute hand. The movement of the 

clock is almost invisible in real time but can be observed over a period of time. The unique 

position of the axis creates a sense of acrobatic lightness, as if representing a snapshot of a 

gymnast performing on a horizontal bar, bending and stretching their body skilfully. This is 

perhaps because we assume from its shape that the centre of gravity of the clock should be 

around the pivot, regardless of the real distribution of weight. There emerges a sense of 

surprise and balance when the object is supported solely by a different point but still looks 

stable. In addition, the shift of the pivot generates complexity in the movement compared 

with an ordinary clock mechanism, which also creates a unique visual effect. 

Figures 1.6.1-14 illustrate 14 additional innovative examples. These are merely a small sample 

of the increasing number of design projects presented at fairs and exhibitions and on blogs 

and social network platforms. My survey indicates that examples of certain types of objects, 

such as lights (e.g. Figures 1.6.1-4), tables (5-8) and clocks (9-12), are more frequent than 

others. This tendency is understandable, as lights and clocks have utilitarian functions yet 

embrace sculptural form, and are less frequently exposed to physical contact with people. In 

terms of tables, the space underneath tabletops provides an ample area in which to create 

visually aesthetic patterns. 

I find the recent expansion in innovative design examples exciting and full of potential. They 

can enrich people’s everyday lives aesthetically and poetically while serving a function, rather 

than existing solely as monumental objects. However, an emphasis is still placed on the visual, 

 Video 1.1: https://miyoshikensho.com/phdvideo.html#1113

https://miyoshikensho.com/phdvideo.html#11


!51

decorative aspects of movements while the way in which movement might affect our 

embodied sensations is still overlooked. 

  

Figure 1.5 
Dislocation Clock (2010) by Poetic Lab. 

Figure 1.4 
Hanabi (2006) by Nendo.
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1. Inaho (2013) by Tangent. 2. Kihou (2015) by Tangent.

4. D’light (2017) by Nanum.3. Twist pendant lamp (2017) by Leah Amick.

5. Kihou Table (2015) by Tangent. 6. Momentum (2014) by Kappes.

7. Sisyphus (2016) by Bruce Shapiro. 8. Friction Table (2017) by Heatherwick Studio.

Figure 1.6.1-14  
Fourteen innovative examples of kinetic design.
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9. Shadow Clock (2012) by Poetic Lab. 10. Ripples of Time (2015) by Studio ayaksan.

11. Story (2015) by Flyte. 12. Trace (2016) by Studio Ayaksan. 

13. Evolution Door (2013) by Klemens Torggler. 14. Slow Door (2015) by Deepak Jawahar & 
Irina Bogdan.

1. Inspired by ears of rice swaying the wind, 
Inaho (2013) react to people and sway slowly. 
3. The lamp controls the brightness as the 
lampshade is twisted manually. 
5. Under the table top lie multiple pieces of 
bubble lights used in Kihou (2015). 
7. A metallic ball on the tabletop rolls and 
creates and erases patterns of sand. 
9. The shadow projected on the wall indicates 
the position of clock hands. 
11. The chrome sphere magnetically levitates 
and moves above the wall clock. 
13. A new folding and pivoting system allows 
the door to move in a radically different way.

2. A air bubble created inside the ceramics 
penetrates the upper liquid and illuminates.  
4. The lampshade made of honeycomb 
structure rolls and controls the brightness. 
6. Waterdrops move and create dynamic visual 
patterns on the water-repellent surface. 
8. The latticed structure made of sheets of 
paper set in resin enables the transformation. 
10. The clock hand marks and erases the lines 
on the sand surface. 
12. Photochromic liquid and a laser ultraviolet 
light marks each clock hand. 
14. Comprising 252 cubes, the door opens 
while creating a wave-like pattern.
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1.2.2 Movement as art 

The expressive potential of the movement of objects began to be explored by artists, mainly 

sculptors, in the 1910s (Popper, 1968, pp.122–124). Not only has kinetic art produced 

significant artistic output; it also provides an insightful theoretical understanding of 

movement. I was especially inspired by the theoretical framework presented by the American 

sculptor George Rickey. 

Rickey (1963) provides a unique view of the use of movement in kinetic art and designed 

objects. Table 1.1 presents his classification of kinetic artworks into six groups according to 

the use of movement, and Figure 1.7.1-5 shows the five examples. 

Table 1.1 George Rickey’s typology of kinetic art (1963)  

  

What concerns this research most is the sixth category, ‘movement itself ’. It is exactly the 

same phrase Gabo and Pevsner used in their Realist Manifesto (1920), but Rickey’s definition 

is stricter. While both refer to the physical movement of objects, Rickey limits its meaning to 

objects in which movement and shape are fully integrated, both technically and artistically. 

Calder’s mobiles (Figure I.6) are used as examples of his ‘movement itself ’, as their motion 

results from their physical features such as shape, weight and position, that react to the 

ambient wind in the space around them. He considers such works to be ‘valid achievements’ 

as artworks, pointing out the importance of motion being intrinsic (Rickey, 1963, p.224): 

Category Explanation Examples

Optical phenomena
Moiré effect is created by visual 
patterns. Not mentioned.

Transformations
Static objects appear as different 
visual patterns depending on 
observers’ positions.

Yaacov Agam’s polyphonic paintings.

‘Movable’ Observers themselves rearrange the 
sculptures.

Yasuhide Kobashi’s Plumbob IV (1960).

Machines Usually driven by electric motors, the 
same movements repeat.

Jean Tinguely’s Fountain (1977).

Light play
Shadows and reflections are created 
by lights are projected onto moving 
surfaces.

Thomas Wilfred’s Clavilux (1921).

‘Movement itself ’
Movements and forms of the objects 
are closely integrated. 

Alexander Calder’s mobiles, 
Len Lye’s Steel Fountain (1959).
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Figure 1.7.1 
Yaacov Agam’s polyphonic painting.

Figure 1.7.3 
Jean Tinguely’s Fountain (1977).

Figure 1.7.4 
Thomas Wilfred’s Clavilux (1921)

Figure 1.7.2 
Yasuhide Kobashi’s Plumbob IV 
(1960)

Figure 1.7.5 
Len Lye’s Steel Fountain (1959)
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Such artists  design with ‘movement itself ’ as distinct from a movement which is 14

incidental or accessory, like the trimming on a hat, or added, like the letter on a 

child’s block, without changing the form. Their movement is as intrinsic as that of a 

gramophone record or an airplane in flight; without it the object would be 

something else. 

On the other hand, Swiss sculptor Jean Tinguely’s Fountain (Figure 1.7.3) is offered as an 

example of a work in which ‘the motion itself is not designed’ (ibid., p.223). Rickey regards 

such motorised kinetic assemblages as ‘the most common, the most captivating (for the 

public), and the least significant’ (ibid.). It is difficult to clearly differentiate what is 

‘movement itself ’, in Rickey’s sense, and what is not. But at least it is understandable that 

discovering a movement resulting from an unseen yet unforced integration of forms, weights 

and forces gives the viewer a sense of surprise and delight. It is as if seemingly unrelated 

pieces of a puzzle fit together in an unexpected way. Seeing such a movement aesthetically 

challenges our intuitive, experiential knowledge of the ways in which physical things ought to 

move. 

As the quotation above mentions in referring to the gramophone record, the integration of 

form and movement has already been achieved in most everyday examples of kinetic design. 

This is a natural consequence, since the forms and movements of such objects are designed to 

work together to serve particular functions. In innovative examples, this typical integration is 

rearranged. Some movements are less tied to their practical purposes (e.g. Figures 1.6.5, 1.6.6, 

1.6.7) than others (e.g. Figure 1.6.8). Introducing aesthetic movement into designed objects 

requires a consideration of their roles and their connections to other elements such as form, 

function and context, which is explored in my empirical studies in Chapter 4. 

Rickey’s ‘movement itself ’ provides useful insights into the aesthetic potential of movement. 

However, it should be noted that kinetic art is a particular exploration into movement as art, 

or an aesthetic phenomenon; one can also observe movement in many other ways. On seeing 

a curtain swaying in the wind, for instance, some could feel an aesthetic pleasure from the 

repetitive and random motion whilst others could read a change of in the weather (i.e. 

information) or even sense emotion or ‘aliveness’. These various perspectives are difficult to 

separate and are inescapably dependent on the observers and the situation. In the following 

two sections, I will discuss different features of movement from two perspectives: movement 

as interface and movement as life. 

 Such as Alexander Calder and Len Lye, who, Rickey considers, create the integrity of movement and 14

shape, and therefore thus ‘movement itself ’.
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1.2.3 Movement as interface 

Dynamic visual patterns are capable of expressing various kinds of information. Mechanical 

clocks are one example of this kind. The combination of several clock hands continuously 

expresses the current time of day. Another example is the weather-vane, which indicates the 

current direction of the wind (Figure 1.8). These are everyday examples that employ motion 

as an interface to communicate information that changes dynamically. 

  

Over the last two decades, researchers have been investigating the ways in which 2D abstract 

patterns of movement work as an interface to communicate messages and express various 

qualities (e.g. Vaughan, 1997; Bacigalupi, 1998; Bartram & Nakatani, 2010). 3D motion, owing 

to its physical existence, satisfies the need to present dynamic information more flexibly than 

static objects (Ishii et al., 2012). Increasing numbers of projects have been designed involving 

kinetic, tangible and interactive interfaces (e.g. Dahley, 1998; Parkes et al., 2008; Coelho et al., 

2010; Nakagaki et al., 2017). Studies of transformable structures (e.g. Ou et al., 2018) and soft 

robotics (e.g. Niiyama et al., 2015) provide new means to create kinetic interfaces. 

While the examples above are focused on electromechanical systems, design researcher Dan 

Lockton et al. (2017) consider a wide range of phenomena, from natural to artificial, as media 

through which we interpret information, or what they term qualitative displays and interfaces. 

They propose a spectrum relating to how ‘directly’ the phenomena and the presented 

information are interwoven. It covers a wide range of examples, from relatively natural, less 

artificial phenomena such as weather-vanes to more artificial ones which involve major 

processing of phenomena to present information, such as Powerchord (Lockton et al., 2014).   15

They suggest that the spectrum also covers huge numbers of screen-based and tangible 

examples that have been presented so far in HCI research termed as ‘tangible interaction’, 

‘ubiquitous computing’, ‘tangible user interfaces’ and so forth (Weiser & Brown, 1995; Ishii & 

Figure 1.8 
Whether-vanes are perhaps 
one of the earliest examples 
of movements that display 
information dynamically.

 Powerchord ‘provides real-time sonification of electricity use, translating it into birdsong or other 15

ambient sound’ (Lockton et al., 2017, p.1848)
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Ullmer, 1997; Hornecker & Buur, 2006). 

The spectrum and the ideas of qualitative displays and interfaces indicate the physical, abstract 

and non-digital movement of objects with which this research is primarily concerned can 

potentially function as an interface and can mediate information. The communicative 

potential of motion will certainly be of use for design. But designers should be aware of the 

risk of putting too much emphasis on such communicative ability and ignoring the sensory 

aspects. 

My educational background informs my view that when (often robotic) motion is designed as 

some sort of interface in HCI-related areas, their aesthetic details of the movements and 

sounds are not considered to be as important as the functional ones (in this case, 

communicative ones). Moore et al.’s (2017) insightful work articulated this typical lack of 

attention to the aesthetics (sensory aspects) of robotic motion. It studied the aural 

impressions associated with servo motors, tools commonly used to prototype robotic 

movement. They found that their participants had negative responses to the sounds of servo 

motors in general. Such aesthetic qualities of mechanical sounds have seldom been 

considered in robotics. 

While creating physical movements, designers should be careful not to underestimate the 

effect of their aesthetic details on people’s perception even if their practical functions are the 

priority. They may be able to avoid the risk of confusion by being aware of the purposes of the 

movement they are designing; i.e. for communicating information, for creating aesthetic 

effects, or both or neither. 

1.2.4 Movement as life  

Humans tend to perceive the sense of life, technically referred to as animacy, and even agency 

in animated objects, or movement as life. While scientific interests are focused on its 

neurological mechanisms (e.g. Engel et al., 2008; Fukuda & Ueda, 2010; Stanley et al., 2010), 

areas such as human-robot interaction (HRI) and the robotics industry focus on its 

applications. Examples range from the obviously anthropomorphic (e.g. Honda’s Asimo) and 

zoomorphic (e.g. Edward Ihnatowicz’s The Senster and PARO, developed by AIST)  to 16

abstract robots (e.g. iRobot’s Roomba) (Figure 1.9). 

The expressive qualities of movement have been expected to enable non-verbal 

 AIST = Japan’s National Institute of Advanced Industrial Science and Technology.16
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communication between humans and robots. A range of evidence has confirmed that 

movement in robotics can communicate not only simple messages but also various human 

qualities, such as emotion, sociability and politeness, and they can also assist humans in 

therapy, elder care, education and domestic tasks (Sharkey & Sharkey, 2010; Weiss & 

Tscheligi, 2010). Kinetic objects thus have the potential capacity to act as social agents and 

perform various roles in involving interaction with humans. 

Nevertheless, designers should question whether such a sense of aliveness and the agency of 

object movement would be beneficial in designing everyday objects. The absence of animacy 

or agency is similarly important.  Owing to their ‘blankness’, they can avoid unnecessary 17

tension and function smoothly at the periphery, not necessarily at the centre, of our attention. 

Further thoughts on using the human likeness in kinetic design will be discussed while 

reflecting on my final study (Section 4.2). 

 The theory of ‘uncanny valley’ articulates the potential negative effect of anthropomorphic 17

appearance on observers’ emotional responses (Mori, 1970). But here I am referring to a more 
fundamental point of whether or not an object has anthropomorphic attribution at all.
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Figure 1.9.1 
Honda’s Asimo (originally 
created in 2010).

Figure 1.9.2 
Edward Ihnatowicz’ The 
Senster (1969).

Figure 1.9.3 
PARO developed by AIST 
(2003)

Figure 1.9.4 
iRobot’s Roomba (700 series. 
Originally introduced in 2002).
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1.3 Body, movement and aesthetics 
My research examines the potential of bodily experiential qualities to enable designers to 

improve their aesthetic sensibility. The element of the body has been approached in the 

context of design and other disciplines. First, this section reviews the history of bodily 

experiences being used as a way to better understand design problems by actually 

experiencing situations. It then looks at how psychologists approached the phenomenon of 

training one’s perceptual abilities. This is followed by a further review of kinaesthetic 

empathy, focusing on more recent creative practice inspired by the concept. 

1.3.1 Body and designing  

Bodystorming: body and ideation 

Bodily experiences started to be recognised as ways of exploring design problems and 

generating ideas in the 1990s. The term bodystorming was coined by interaction designer 

Colin Burns et al. (1994) as an alternative to the more traditional mode of idea generation, 

brainstorming (Oulasvirta et al., 2003). Bodystorming is conducted on site so it helps 

designers find contextual cues more easily, whereas brainstorming tends to be conducted in 

office-like environments that do not necessarily represent the environments in question. 

Since its invention, bodystorming has been adapted to various formats. With a method they 

call experience prototyping, Buchenau and Suri (2000) present a version of bodystorming 

which simulated a real train journey by using role-playing and improvisation instead of 

conducting the activity in a studio with props. Schleicher et al. (2010) propose embodied 

storming as a new mode of bodystorming. Pointing out the still limited function of 

bodystorming for generating ideas for certain problems, they argue that embodied storming is 

effective even in the phase of defining problems rather than merely generating ideas for 

solutions. It is intended to prevent designers from overthinking about the studied issues in 

question and, instead, to encourage collaborations between people in an experiential manner, 

even before understanding the issues.  

Body for designing interaction 

Bodily experiences then started to be used as a source of inspiration to design interaction with 

digital artefacts. These approaches are called movement-based interaction (Hummels et al., 

2006; Márquez Segura et al., 2016), somaesthetic design (Höök et al., 2015), somaesthetic 

appreciation design (Höök et al., 2016), somaesthetic interaction design and, in shortened form, 
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soma design (Höök, 2018), among others. Almost a decade of development in the somatic 

approach to design shows that it has grown in both practical and theoretical terms, but also 

highlights its still limited connection to digital, interactive artefacts. 

Interaction design researchers Caroline Hummels et al. (2006) argue that industrial and 

interaction design previously concentrated on the cognitive aspect of human intelligence, 

whereas harnessing the experiential qualities of bodily movement can enrich the design of 

interactive artefacts. They claim that interaction designers should be trained in bodily 

movement to cultivate their kinaesthetic sensibility. Similarly, interaction researcher Jin 

Moen (2005, 2006) explores a movement-based approach to interaction design. By 

developing a kinetic wearable device, BodyBug,  comprising a wire and a case which moves 18

along the wire reacting to the wearer’s movements, Moen sought what she terms KinAesthetic 

interaction, interaction that is based on movement and ultimately seeks the pleasure of 

motion. 

Another example is the work of interaction design researcher Kristina Höök (2010) which 

explores her somatic (and therefore largely tacit) knowledge of horse-riding and its potential 

use in designing digital technology. To effectively transfer bodily experiences to design, as 

media artist and researcher Thecla Schiphorst (2011) proposes, one can consult a somatic 

connoisseur, someone knowledgeable in bodily practices who can support the design of 

technology from a somatic perspective. Since Hummels et al.’s (2006) work, several projects 

that share the somatic approach to interaction design have been presented (Schiphorst, 2007, 

2009, 2011; Khut, 2016; Hobye, 2014; Šimbelis et al., 2014; Svanæs & Solheim, 2016). 

Höök and her collaborators (2015, 2016) extend the approach to designing interactive 

everyday objects. In their study, the designers engaged in Feldenkrais exercise, which uses 

very slow movements and cultivates people’s awareness of their bodily conditions and 

sensations, using their enhanced sensibility to bodily sensations in brainstorming. The 

practice resulted in three design outputs: The Soma Mat (Figure 1.10) is an interactive mat 

which can produce heat in different locations on the mat and works with a smartphone 

application that aurally guides the user’s focus on his/her body parts to feel the dynamic heat; 

The Breathing Light (Figure 1.11) is an interactive light with a breath sensor and fabric-made 

enclosure where lights dim in cadence with the user’s breathing; The Pressure Mat is a 

mattress with pressure sensors and presumably a projector which visualises the location of 

pressure on the mat onto the ceiling simultaneously. 

 Without a practical function, it is intended to stimulate the wearer and encourage playful and active 18

interaction through moving the body and the device.
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These works are inspired by somaesthetics, a theory proposed by pragmatist philosopher 

Richard Shusterman (2008), who actually played the role of somatic connoisseur in Höök et 

al.’s (2015) study. Somaesthetics is a branch of aesthetics grounded in phenomenology and 

pragmatism (Shusterman, 2008). By combining the word soma  (the body) and aesthetics 19

(the sensory perception), somaesthetics explores bodily awareness and its importance for our 

ways of being and thinking. Comprising theory (analytic somaesthetics), methods (pragmatic 

somaesthetics) and practice (practical somaesthetics), it regards body and mind as an 

inseparable unity.  

Somaesthetic interaction design 

Inspired by somaesthetics, Höök (2018) has developed her approach to interaction design 

called somaesthetic interaction design (SID), in the form of a programme. Despite several 

critical differences, SID and my research share a belief in the value of the experiential qualities 

of bodily movement for rethinking dynamic gestalt (Löwgren & Stolterman, 2004), the 

experiential features of artefacts that unfold between users and objects through interaction. 

The first shared premise is that aesthetic sensibility is plastic and can be taught and trained. 

Several studies report that attempts to articulate experiential qualities such as verbalisation 

Figure 1.10 
The Soma Mat. Image from 
Höök et al. (2015)

Figure 1.11 
The Breathing Light. Image 
from Höök et al. (2015)

 Shusterman adopted the less common term for body, soma, instead of body with the purpose of 19

avoiding association with the traditional separation of body and mind.
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and visualisation help people to train their sensibility (Moen, 2006; Hummels et al., 2006; 

Shusterman, 2008; Höök, 2010; Schiphorst, 2011; Höök, 2018), although the risk of 

overshadowing should also be taken into account (see Section 1.3.2). Also worth noting is 

that, as Höök (2018, p.16) points out, trained sensibility does not necessarily result in 

successful design outcomes, just as sufficient musical knowledge does not mean that all a 

composer’s works are successful. 

The second common feature is the focus on the first-person perspective. By critiquing the use 

of the persona, a technique often used in design to explore the value of ideas by establishing 

archetypal user characters and behaviour, Höök (ibid.) challenges the emphasis on the third-

person analysis and lack of attention to first-person perspectives in common brainstorming-

type design processes. The experiential qualities of bodily movements are largely tacit and 

difficult to understand from a third-person perspective. This is where reflective practice 

(Schön, 1983) becomes useful, where practitioners explore their own felt experiences 

through observation, making artefacts and attempting to externalise the experiential qualities. 

Difference and criticism

In contrast to the common features between SID and my PhD, several differences in 

perspective are highlighted as follows. The first point concerns the still limited focus on 

interaction design. Höök (2018, p.163) problematises the current somatic design community, 

in which the majority are artistic practitioners, not computer scientists like herself, since the 

lack of understanding of digital materials would limit the quality of interaction design 

outcomes. While this may hold true within the scope of interaction design, the more 

fundamental issue, I would argue, is that such a bodily approach is limited to the design of 

digital interaction (regardless of whether the emphasis is on computer science or artistic 

practice). The bodily-informed approach has only been explored based on a narrow 

assumption of the relationship between people and artefacts, in which people are supposed to 

engage with digital artefacts attentively in an interactive loop. Höök (2018, p.9) herself points 

out the problematic assumption about human behaviour and the limited focus in interaction 

design, borne out even by the design examples of SID (e.g. the Soma Mat). The bodily 

approach should be able to contribute to much broader contexts of designed objects, such as 

subtle, implicit types of behaviour and indirect, ambiguous interactions.  
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1.3.2 Design education and perceptual learning 

Bodily perception and design education 

‘Design offers opportunities for development of a wide range of abilities in non-verbal 

thought and communication’ (Cross, 1982, p.30). One of the earliest cases in which 

kinaesthetic exploration was used in design education were the classes called ‘Harmonisation 

Theory’ conducted by Gertrud Grunow, a musician who worked at the Bauhaus between 

1919 and 1923. Grunow developed a musical theory which explored ‘the basic relationships 

between colour, sound and movement’, which her students learned through moving their 

bodies (100 jahre Bauhaus).  It aimed to enable students to explore sensory perception using 20

tacit and intuitive thinking rather than intellectual, theoretical knowledge. She recognised 

that the kinaesthetic approach could enable students to select colours, sounds and forms 

intentionally, rather than relying on a hunch.  

In contrast to the artistic sensory practices encouraged at the Bauhaus, such as Grunow’s 

class, later design education has emphasised the teaching of more rational and systematic 

approaches codified into ‘design methods’ (Cross, 1989). These methods allow novices to 

learn design ability (although skilled practitioners do not always practise methods as 

systematically as design schools expect their students to) (ibid., pp.46-47). While an 

increasing emphasis is put on the intellectual, cognitive and strategic aspects of design skills, 

as Hummels et al. (2006) argue, there is also a need for aesthetic and perceptual training for 

designers. The growth of perception enables designers to better articulate the differences in 

sensory, tacit stimuli. It is useful at this point to review some developments in psychology that 

illustrate the context of perceptual training. 

Perceptual learning in psychology  

In psychology, there is an early discourse on perceptual learning which centres on the 

question of whether its process is creative or discriminative. Eleanor Gibson (1940) first 

emphasised differentiation, a process by which stimuli, once psychologically combined 

together, become separated even when no feedback is provided, in her experiment which 

studied the process by which subjects learned to verbalise visual nonsense scribbles. Based on 

the results, Gibson, together with her husband James Gibson (1955), developed the theory of 

differentiation. It was developed as an antithesis to the earlier assumption that human 

perception improves by associating simpler fragments of stimuli and other related concurrent 

ones (Pick, 1992, p.788). 

 https://www.bauhaus100.com/the-bauhaus/training/curriculum/classes-by-gertrud-grunow/20

https://www.bauhaus100.com/the-bauhaus/training/curriculum/classes-by-gertrud-grunow/
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Though Gibson and Gibson’s (1955) study indicates that differentiation occurs even without 

feedback, later studies by Eleanor Gibson (1969) and Hall (1991) show that ‘learning to 

differentiate between objects is typically accelerated by training in which the objects are 

associated with different labels or responses’ (Goldstone, 1998, p.596). The use of labels and 

responses, or what Shusterman (2008) calls ‘linguistic tags’, were attempted in the first study 

for this research, in which characteristics of kinaesthetic empathy with the movements of 

objects were increasingly articulated through verbalisation, as well as body gestures (Chapters 

2 and 3). 

Differentiation is present in a wide range of professional and everyday contexts: ‘poultry 

sorters learning to distinguish male from female chicks, and parents learning to uniquely 

identify their identical twin children’ (Goldstone, 1998, p.596) and ‘how a botanist can 

distinguish among tree species’ ( Jackson, 2009, p.232), differentiating between beverages, 

foods, perfume, music and also describing people (Lehrer, 1983, pp.245-255). In design, 

indeed, differentiation is a vital process to nurture aesthetic sensibilities (Suwa, 2005). One 

frequently used example is wine tasting, that has been explored in a number of psychological 

experiments. 

Wine tasting  

Expert and novice tasters describe wines differently – this phenomenon has been investigated 

in various studies (Lawless, 1984; Solomon, 1990; Hughson & Boakes, 2002; Parr et al., 2002). 

Expert tasters such as sommeliers, wine writers and wine makers individually use different 

terminology and emotive expressions while the basic descriptive lexicon they use is relatively 

common and limited ( Jackson, 2009, p.231). The diversity of personal terminology reflects 

familial, cultural and geographic contexts (ibid., p.233) and its causes are considered to be as 

follows: 1) the chemical diversity of wine aroma; 2) the lack of childhood training in odour 

identification; 3) the condition of the tasters varying from day to day (or even perhaps time of 

the day) and ultimately human variability (ibid., pp.232-233). Similarly, we can easily expect 

difficulty in creating universally applicable terminology to describe the experience of 

kinaesthetic empathy. 

Wines are assessed mainly by two forms of score sheets and verbal descriptions. Score sheets 

comprise synthetic and analytical ones; the former assesses wines holistically and 

hedonistically based on overall qualitative scales such as balance, complexity and 

development, while the latter is judged according to individual attributes such as ‘visual, 

gustatory, mouth-feel and olfactory’ ( Jackson, 2009, p.233). In most tasting sheets, particular 

attributes are ranked (Figure 1.12), or space for detailed comments on, for example, 
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integrated impressions is provided (Figure 1.13). Whether synthetic or analytical, such 

parametric evaluation enables the qualitative comparison of multiple wines (Figure 1.14).  

While score sheets enable standardised evaluation, and therefore comparison and statistical 

analysis, a vast range of (natural) languages are associated with wine tastes. Several properties 

of wine, such as aroma and mouth feel, are presented in the form of wheels (see Figure 1.15) 

(Lehrer, 1983, pp.45-49). Although the use of language seems a promising approach for my 

research, my early attempt in the foundational research explored the correlation between 

such language, especially adjectives, and kinaesthetic empathy, which was not as successful as 

desired. The primary issue was that the approach was quite top-down – using a specific word 

as a fixed lens and searching for the qualities in certain movements that would suit the 

impression of the word – and could not absorb the tacit and yet characterising quality of the 

felt kinaesthetic empathy.  

In the context of designing object movement, we can be radical and even question whether 

kinaesthetic empathy should rely on linguistic description. The purpose of my PhD is to 

create a new way of designing movement qualities, and language could be no more than a tool 

to make it possible. Finding a pattern in the relationship between language and kinaesthetic 

empathy is not central to my research. In describing kinaesthetic empathy, on the contrary a 

bottom-up and multimodal approach proved effective. 
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Figure 1.12 
General score sheet based on the Davis model. Excerpt from Jackson (2009). 
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Figure 1.13  
Structural analysis tasting sheet for wine judging competitions.  
Excerpt from Jackson (2009). 

  

Figure 1.14  
Comparison of descriptive profiles of Cabernet  
Sauvignon wines from Napa Valley, Monterey,  
and Mendocino. Excerpt from Jackson (2009). 
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Figure 1.15 
The Wine Aroma Wheel. Excerpt from Jackson (2009). 
Jackson points out the lack of odour-specific adjectives 
in English and that odours, ‘unlike tastes, are usually  
described in terms of other aromatic objects or experiences’. 

KENSHO MIYOSHI
image reducted for copyright reason



!71

Verbalisation and overshadowing 

Whether or not an attempt to verbalise non-discursive stimuli would improve their 

articulation is controversial. The verbalisation of non-verbal stimuli is generally considered to 

improve memory performance (e.g. Maki & Schuler, 1980; Melcher & Schuler, 1996). On the 

other hand, the opposite result has been reported under some conditions. The phenomenon 

of giving a description to non-verbal stimuli, impairing their recognition and articulation, is 

called (verbal) overshadowing and it has been reported in a variety of facial recognition tasks 

(e.g. Schooler & Engstler-Schooler, 1990; Dodson et al., 1997; Fallshore & Schooler, 1995; 

Dodson & Schooler, 1997; Westerman & Larsen, 1997; Macrae & Lewis, 2002; Meissner et 

al., 2001), tasks where participants were asked to describe visual stimuli that are difficult to 

verbalise (Schooler et al., 1997) and an experiment where novice golfers attempted to 

improve their motor skills through verbalisation (Chauvel et al., 2013). There are also views 

that reject the effect for being too fragile and merely dependent on experimental procedures 

(e.g. Hughson & Boakes, 2009). 

How does the overshadowing effect relate to my research? It is understandable that some 

kinds of kinaesthetic stimuli do not match verbal description, which could lead to 

overshadowing. Kinaesthetic sensation experienced while watching objects in motion is often 

hard to explain to others using words alone, and the use of words that have not been selected 

confidently might distract and even distort the perceiver’s sensitivity. One way of tackling the 

non-verbal nature of kinaesthetic empathy and the possible overshadowing effect was, as 

discussed later, the use of bodily movement as a way of exploring and communicating the 

sensation of kinaesthetic empathy, which I term kinaesthetic representation (see Chapter 2). 

1.3.3 Origin of kinaesthetic empathy  

This section explores two historical texts that provide new perspectives on kinaesthetic 

empathy, shedding light on its connection to scientific knowledge beyond aesthetics. Vischer 

originally coined Einfühlung as aesthetic empathy with non-living entities such as objects, 

natural phenomena and scenery. The concept was extended to the observation of animate 

entities by French philosopher Paul Souriau and to the facilitation of scientific knowledge by 

Michael Polanyi, who established the notion of ‘tacit’ knowledge. 

In The Aesthetics of Movement (1983, published originally in 1898 in French), Souriau 

conducted the first thorough study into the aesthetics of the physical movements of humans 

and animals. The crucial part of his aesthetic observation and reasoning was kinaesthetic 
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empathy, despite the term itself not being mentioned. He explains how he could simulate the 

sense of movement by projecting his body onto animals beyond the gap in the somatic 

structures. According to Popper (1968, p.224), Souriau’s work is one of the earliest theoretical 

texts to explore the aesthetics of movement, at least in Western history. The following 

quotation instantiates his view of human empathy with animals through an imaginary 

projection (Souriau, 1983, p.84):  

The movements of a snake have everything to make them graceful. […] Yet, due to 

disgust and fear, one has to pause to take pleasure in a serpent’s evolutions. They are 

incompatible with our own. We understand being a bird. But to be a snake, to have 

no arms or legs, to advance by wriggling and crawling and curling in and out, this we 

cannot condone. How awful it is to be a snake! 

This example illustrates that disgust results from empathising with the movement of snakes, 

and that it exceeds their gracefulness in a mechanical sense. Souriau provides further analyses 

of the terrestrial, aquatic and aerial locomotion of animals through both visual and auditory 

modalities. The significance of his work lies in the integration of aesthetic and scientific 

observations, which largely inspired the progress of this doctoral research. 

Polanyi (1966) extended the notion of empathy in relation to his theory of tacit knowledge. 

He argues that when we perceive an object we ‘incorporate it into our body – or extend our 

body to include it – so that we come to dwell in it’ (ibid., p.16). In contrast to the way 

empathy is used in German philosophy as specific to aesthetics, he defines indwelling as a 

form of tacit knowing that facilitates not only aesthetic appreciation but also scientific 

knowledge (McKinney, 2012, p.225). 

Polanyi’s intuitive and empathic way of understanding the external world parallels Vischer’s 

Einfühlung and Souriau’s aesthetic observation. But Polanyi’s and Vischer’s views differ in 

terms of the extent to which kinaesthetic empathy is controllable. Vischer argues that 

kinaesthetic empathy results from conscious, attentive perception and imagination whereas 

for Polanyi, indwelling was a type of tacit knowing ‘which we are quite incapable of 

controlling’ (ibid.). This problem and its interesting link to the plasticity of perception will be 

touched on in relation to my empirical research. 

Scientific relevance 

While the discipline of cognitive science traditionally focused on the internal processes of 

mind or brain, new approaches explore human experiences from wider perspectives, 
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including ecological psychology (Gibson, 1979) and embodied cognition (Clark, 2003; Gibbs, 

2006). These approaches consider the physical body and its relation to its environment or 

ecology as a central concern. They have provided recent enquiries into kinaesthetic empathy 

in creative domains (Reynolds & Reason, 2012), including mine, with a substantial foundation 

of knowledge. In particular, the concepts of ecological events, affordance and neuroplasticity 

have largely informed this research. 

In addition to these contexts, originally developed in aesthetics, kinaesthetic empathy’s 

connection to science was made most decisive by the discovery of mirror neurons. Mirror 

neuron systems refer to a specific set of neurons that activate both when one does a particular 

action and when s/he observes another individual doing a similar action (Rizzolatti & 

Craighero, 2004). First discovered in macaques in the 1990s, they are also believed to exist in 

human brains (Rizzolatti & Sinigaglia, 2010) and to enable our imitative learning and social 

organisation. But their universal existence in humans remains controversial, as other reports 

suggest otherwise (Ramachandran & Oberman, 2006; Dinstein, 2008; Lingnau et al., 2009). 

Nevertheless, regardless of its future, the discourse and the curiosity it has produced have 

already provided significant impetus to the research and insights into kinaesthetic empathy. 

Previous research indicates that the familiarity of observed movement strengthens the 

activity of mirror neurons (Calvo-Merino et al., 2006; McGarry & Russo, 2011). In short, ‘the 

actions you mirror most strongly are the ones you know best’ (Blakeslee, 2007, p.135). This 

leads to the next question of whether or not the mirror neuron systems work only for living 

entities. This remains controversial, as both cases have been reported (Kilner et al., 2003, 

2007; Tai et al., 2004; Oberman & Ramachandran, 2007; Engel et al., 2008; Power, 2008; 

Hoenen et al., 2016). 

While the workings of mirror neurons remain partly enigmatic, several studies have reported 

their dependence on observers’ assumptions (Nowak & Biocca, 2003; Fukuda & Ueda, 2010; 

Stanley et al., 2010). Mirror neurons of people who were told that the movements they 

observe are by live beings are likely to show higher responses than those of people without 

such prior information. These results indicate the top-down mechanism of mirror neurons. 

A methodological issue is also worth noting. The neurological studies discussed above often 

employ techniques such as f MRI,  which significantly prevent people from observing 21

phenomena in natural contexts. An alternative approach to understanding people’s qualitative 

experience in less unnatural settings is phenomenological research, which asks them about 

 f MRI = functional magnetic resonance imaging.21
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their experience during or after their observation of certain phenomena (e.g. Jola et al., 2012; 

Reynolds & Reason, 2012). 

1.3.4 Kinaesthetic empathy now 

There is no extensive literature about the relationship between kinaesthetic empathy and 

design. Design Basics (Lauer & Pantak, 2005), a primer of design, is the only design-related 

document I have found that has an explicit if modest mention of kinaesthetic empathy (ibid., 

p.122, 230). In the area of dance, American dance critic John Martin first pointed out the 

‘inner mimicry’ observed in spectators of dance (Martin, 1936; Reynolds et al., 2012).  The 22

idea has inspired dancers and interactive art practitioners to reflect on their artistic practice 

through the lens of kinaesthetic empathy, as documented by Reynolds and Reason (2012). 

Though the works concern kinaesthetic empathy from the viewpoint of human movement, 

not necessarily the movement of objects, their analyses, findings and vocabularies offer new 

angles of thinking. 

Ambiguity 

First, Meekums (2012) discusses the role of kinaesthetic empathy in Dance Movement 

Psychotherapy (DMP), a type of therapy in which a therapist and participants engage with 

bodily movements together. She emphasises ambiguity and time lag as important aspects of 

kinaesthetic empathy; participants in DMP tend to experience more empathy when they 

‘answer’ the therapist’s movements in similar ways rather than mimicking her movements 

precisely (Chaiklin & Schmais, 1986), and when they follow or echo her movements with a 

slightly delayed timing rather than attempting to synchronise with them (Fraenkel, 1983). 

Further, the ambiguity creates space for people to explore movement metaphors, metaphorical 

associations of their own previous experiences with observed movements. The ambiguity of 

kinaesthetic empathy is also pointed out by D’Aloia (2012) in her study on kinaesthetic 

empathy in cinema. She argues that what audiences experience is not perfect fusion with, or 

projection onto, the character depicted in a cinema, but accompaniment; not the sense of 

‘one with’ but only ‘with’ (ibid., p.94). The elements of ambiguity and time lag were 

considered in my practical research while exploring the kinaesthetically empathic relationship 

between humans and objects. 

 Whether or not all people are universally capable of perceiving kinaesthetic empathy remains 22

controversial; some scholars including Martin and dance ethnologist Deidre Sklar (1994, pp.15–16) 
argue for its universality whilst choreographer Susan Foster (1998) emphasises individual differences.
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Effort and emotion 

Second, Hayes and Tipper (2012) examine people’s kinaesthetic and emotional responses 

while observing others’ daily behaviour. They argue that ‘motor processes can evoke 

emotions rather than emotions simply evoking motor responses’ (ibid., p.69), and this 

kinaesthetic-emotional interrelationship was pointed out earlier by psychologist Albert 

Michotte (1953). It also concerns the notion of perceptual fluency, the degree of fluency one 

sees in an observed movement (Hayes & Tipper, 2012). Though it is reported that fluent 

behaviour evokes a positive emotional response, the extent to which people would perceive 

fluency in the movements of tangible artefacts seems to be a complex problem, as it depends 

on prior knowledge and expectation of the observed mechanisms and behaviour. 

In a system for evaluating motion qualities developed by dance theorist Rudolf Laban, motor 

fluency is called flow, whereas the sense of energy that produces movement is termed effort 

(Bartenieff, 1980). The author cites a previous analysis by Winkielman and Cacioppo (2001) 

that shows that perceptual fluency of movement, whether it be an observer’s own or an 

observed person’s, can indicate that the stimulus is familiar, healthy and safe to approach 

(ibid.). However, this is limited to explaining quite a basic layer of emotional effect, as people 

can enjoy performing or conducting difficult actions just as much as easy ones (ibid., p.79).  

Souriau (1898, p.81) originally distinguished between ease and gracefulness of movement; 

the former simply denotes economy of energy, whereas the latter requires another element – 

psychological ease. It is expected that stimuli of movement are assessed on a number of 

additional relevant dimensions, such as novelty, action fluency, familiarity and other contexts. 

As discussed in the Introduction, the connection between emotion and kinaesthetic empathy 

appears to be intricate, and requires the consideration of multiple factors. 

Communicating kinaesthetic empathy 

Kinaesthetic empathy is an internal kinaesthetic response, and can be experienced without 

the physical movement of one’s own body. This feature led me to explorations of new ways of 

communicating the experiences of kinaesthetic empathy, especially with objects in motion. In 

Reynolds and Reason’s book (2012), Reason writes about an attempt to communicate what 

kinaesthetic empathy is like in collaboration with dance photographer Chris Nash. Rather 

than communicating or representing the sensation of movement, Nash’s photography is 

‘acting as metaphor or visualisation of the concept, it is suggesting that kinaesthetic empathy 

is something like this’ (ibid., p.242). This sort of expression, i.e. not necessarily showing a real 

scene of kinaesthetic empathy but instead an artificial scene aimed at communicating the 
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narrative, was required and attempted in the final part of my practical research (Section 4.2). 

Reason (2010) also approached the non-verbal nature of kinaesthetic empathy by combining 

oral interviews and sketching. His research derives from a problem that lies in verbalisation of 

non-discursive sensations or preferences. As pointed out earlier, there is a risk that, in some 

circumstances, people ‘adjust their true preferences to match their explanation, rather than 

the other way round’ (ibid., p.17; Wilson & Schooler, 1991, p.183). To prevent verbalisation 

from distorting the felt experiential qualities, when interviewing the audience for a dance 

performance, he first asked them to draw abstract marks relating to what they felt from the 

performance and later to verbalise them by referring to the drawings. It allowed the 

participants to reflect on their phenomenological experiences without the pressure to rush to 

verbalisation, and finally enabled them to articulate well their experiences of watching dance. 

The use of non-verbal media as an alternative means of exploring kinaesthetic empathy seems 

useful where drawing creates new opportunities for people to articulate or name things, 

which takes place as a process of Schön’s reflective practice and Gibson’s differentiation. 

Inspired by this approach, the first phase of my PhD identified several features of kinaesthetic 

empathy by using non-verbal modes of exploration. 

New applications 

Kinaesthetic empathy has been employed in many recent interactive and immersive 

applications. Maiken Hillerup Fogtmann (2012) developed an item of interactive sports 

equipment, TacTowers, to develop handball playing skills. TacTowers mediates between two 

opposing players anticipating each other’s movements and, based on this, creating strategies. 

The skill required to anticipate the consequences of someone else’s movement involves 

simulation of the action enabled by the mirror neuron system, and Fogtmann’s system is 

designed to cultivate motor abilities by harnessing players’ kinaesthetic empathy (ibid., p.

259). In her article, Fogtmann also introduces a category of interaction that involves 

kinaesthetic empathy: individual kinaesthetic interaction (‘where one person interacts with a 

space or an artefact’) and kinaesthetic empathy interaction (kinaesthetic empathy as 

experienced between a number of people who are playing a game, either as team or as 

opposing members) (ibid., p.308). The focus of my PhD fits the former in her classification, 

while most of the work introduced in Reynolds and Reason’s book (2012) adopt the latter. As 

will become clear, I extend the concept of kinaesthetic empathy to human relations with non-

human entities. 

Brian Knoth (2012) discusses his multimedia performance environment, Unless, which 

combines interactive sound and visual systems and reacts to dancers’ movements. The space 
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was created to explore the effect of its interactivity on the dancers’ proprioceptive feedback 

and, moreover, on the audience’s kinaesthetic empathy. By collecting the audience’s feedback, 

Knoth found that cross-sensory performance generated heightened kinaesthetic empathy 

with the dancer from the audience. The cumulative feedback shows the diverse nature of the 

audience experiences, ranging from an urge to imitate the dancer’s movements  to a virtual 23

sense of space around themselves.  According to Knoth, the interaction between sound and 24

movement was particularly intensively experienced by the audience. The audio-motor 

crossover has been pointed out by several scholars, including Godøy (2003) and Leman 

(2007). These elements – a variety of kinaesthetic empathy ranging from a sense of mimicry of 

specific movements to a sensation of space and direction and connection to sound – also 

emerged in my PhD, as discussed in the following chapters.

Sarah Whatley (2012) explores the use of the motion capture system by dancers to animate a 

virtual reality environment. Compared to a simple case in which a spectator kinaesthetically 

relates to a dancing figure, Whatley’s VR space allows the participants not only to view the 

dancing body but also to intervene in the performance. In this sense, the space creates a 

complex combination of different types of kinaesthetic empathy and challenges the 

participants’ perception. Her practice derives partly from her question ‘what kind of 

responses does the presence of a recognisable human form stimulate in the viewer?’ (ibid., p.

266) and this fundamental questions leads to my idea of kinaesthetic elements. 

Non-anthropomorphism 

Cuykendall et al. (2015) restructure existing frameworks of kinaesthetic empathy and 

interaction design to evaluate the experience evoked by their originally created installation, 

Serpentine Dance, Refocused (SDR). SDR is an installation comprising a spinning chair, a 

curtain, a fan, two speakers and a projector, in which a video of Loïe Fuller’s ‘Serpentine 

Dance’ (1891) is projected onto the curtain waving in the wind from the fan. The participants’ 

movement, or spinning on the chair, intervenes and creates effects on the projected video. 

This is intended to break the typical separation between audience and performers by 

empowering the audience to alter the audiovisual work, albeit in an abstract manner. This is a 

rare study in which kinaesthetic empathy is studied in relation to the movement of non-

human objects. 

 Knoth (2012, p.295) introduces some of the interview quotes: ‘I felt small in a big place, shaking with 23

Emily as I witnessed her movement. Wanted to move myself.’ ‘I was aware of myself imitating and 
sympathizing with the movements’.

 Another quote from Knoth’s (2012, p.296) study: ‘The performance was exciting. It made me feel 24

sharp and awake … I felt movement in the room and I felt energized’.
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Another example of this kind is a study that investigates how people experience kinaesthetic 

empathy with the movements of kinetic abstract objects, abstract human-scale costumes (e.g. 

cardboard boxes) inhabited and animated by performers from inside (Gemeinboeck & 

Saunders, 2015, 2017). Through their experiments using a series of objects that are worn and 

moved by dancers hidden inside, they argue ‘that kinaesthetic empathy is not only a matter of 

us projecting onto the robot but also is a force that the moving robot body, despite it being 

radically different to our body, can actively transfer to us – make us feel’ (Gemeinboeck & 

Saunders, 2015, p.94). This observation relates to the earlier discussion of whether 

kinaesthetic empathy is synchrony or accompaniment – ‘one with’ or only ‘with’ (e.g. 

Meekums, 2012) and also concerns what to expect in relation to kinaesthetic empathy in the 

context of design. 

Overall, despite the attention to non-anthropomorphic motion that already exists in these 

case studies, they do not show how kinaesthetic empathy would be involved in the design of 

the movement of everyday objects. Also, the contexts of these studies are more or less static: 

spectators are intended to engage with the movements presented, whether human or moving 

images, as some sort of performance. This is not necessarily transferable to our relationship 

with everyday objects, which has more complex scenarios – touched, grasped, used, put aside 

and so forth. 
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1.4 Summary 
By referencing related work, concepts and theories, I illustrated the focus, as well as the 

perspective, of this research. As described in the introductory chapter, the focus lies in the 

intersection between kinetic design and kinaesthetic empathy. Despite the increasing interest 

in the aesthetics of movement in design, the current use of movement for merely visual, 

decorative purposes suggest its untapped potential to affect and enrich our embodied 

experiences through kinaesthetic empathy. 

To explore this, references such as Rickey’s ‘movement itself ’ and an awareness of the other 

potential of movement as interface and as life have helped me refine the perspective of my 

enquiry. What kinds of alternatives to traditional everyday objects could be created with 

kinaesthetic empathy? What would be the benefits and challenges of a kinaesthetic approach 

to design? Also, before moving to design applications, what are the characteristics of the 

kinaesthetic potential of object movement, which has been explored much less than that of 

human movement, despite Vischer’s original implication? What is the difference between 

kinaesthetic empathy with the movement of humans and that with non-anthropomorphic 

objects? What kind of tools can allow designers to harness kinaesthetic movements?  

Regarding earlier practices related to kinaesthetic empathy, despite the common focus on 

bodily experiences and interaction design, there appears to be little exchange so far between 

the discourse of SID (Höök, 2018) and movement-based interaction (Hummels et al., 2006; 

Márquez Segura et al., 2016) and that of kinaesthetic empathy for interaction design (e.g. 

Reynolds & Reason, 2012; Cuykendall et al., 2015; Gemeinboeck & Saunders, 2015, 2017). 

My research uniquely draws insights from these two streams and explores the potential of 

kinaesthetic empathy for the (re)design of everyday objects. The following chapter illustrates 

the thinking behind the process of exploring the design space of the programme. 
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Chapter 2. 
Methodology 

This chapter discusses the research methodology, in which the acts of designing, making and 

experimentation are the foundational aspect of the enquiry. This mode of research was 

initially articulated by Christopher Frayling (1993) as ‘research through design’ (RtD) in 

comparison with research into design (e.g. historical, aesthetic, perceptual research) and 

research for design, where the artefact embodies the thinking, not necessarily in a 

communicable manner.  This kind of design research, where design practice primarily drives 25

the enquiry, has also been referred to as ‘research through practitioner action’ (Archer, 1995) 

and described in a number of different ways, such as practice-based, practice-led or 

constructive design research, terms which now identify specific communities and conference 

series  (Frayling, 2015; Redström, 2017). 26

As discussed earlier, my PhD proceeded by developing a design programme (in Redström’s 

definition). Its initial foundation was my belief in the potential of kinaesthetic empathy for 

designing movement, as well as other principles that emerged in the contextual review. Based 

on this foundation, various sorts of practice, such as observation, making and workshops, 

were conducted. Both reflection in and on practice revealed new frameworks and design 

principles that reformed the foundation and navigated later practice accordingly. This chapter 

first illustrates the process in which a design programme was developed in the PhD. It then 

describes how the use of techniques such as making and annotated sketches and relevant 

concepts from other disciplines such as Gibson’s differentiation reflect RtD methodology and 

fit the developmental process of the programme. 

 These three modes of research were originally described in relation to both art and design (Frayling, 25

1993).

 Research Through Design (RTD): https://www.researchthroughdesign.org/26

https://www.researchthroughdesign.org/
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2.1 Design PhD as developing a programme 
A design programme is illustrated as a sort of cylinder that connects foundation and practice 

(Figure 2.1; Redström, 2017). Design experiments that derive from the programme 

foundation generate practice, while reflection in and on practice enriches and reforms the 

foundation. This section explains the PhD’s process according to three phases: 1) the 

formulation of a design programme; 2) the realisation of the programme by design 

experimentation, and 3) reflection on the results and reformation of the programme (ibid.). 

In actuality, the second and the third phases proceeded in an iterative manner. 

  

Figure 2.1 
The three-stage developmental process of a design programme (1-3).  
Eventually both practice and foundation develop concurrently (4). 



!82

2.1.1 Formulating a design programme 

This PhD started out from a set of principles, as discussed in the previous chapters: 

• My belief in the aesthetic potential of kinetic design 

• Kinaesthetic empathy as a new way of differentiating between the qualities of object 

movement 

• Rickey’s ‘movement itself ’ 

• Ambiguity/emptiness and physicality  

Two programmes that relate closely to this PhD are Höök’s SID and the existing work that 

applies kinaesthetic empathy to interaction design. Although kinaesthetic empathy-informed 

frameworks (Moen, 2005, 2006; Fogtmann, 2012; Cuykendall et al., 2015) are not explicitly 

presented in the form of a programme in Redström’s sense, we will call them kinaesthetic 

interaction design (KID) in the thesis as they share similar structures. Figure 2.2 illustrates the 

relationship between these programmes. On the foundational layer, the PhD overlaps with 

SID in the interest in bodily experiences for design and with KID in the common interest in 

kinaesthetic empathy for designing experiences and, more specifically, in the ambiguous and 

‘loose’ connection between people and observed movements rather than strictly synchronous 

mimicry of movement (Section 1.3.4). 

  

Figure 2.2 
The position of the design programme developed 
in the PhD in relation to two relevant programmes,  
SID and KID. 
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On the other hand, what makes the foundation of the PhD unique is its specific interest in the 

design of object movement. Other theories reviewed in the earlier chapter help to explain the 

aesthetic principles of the PhD: the concept of ‘movement itself ’ in Rickey’s sense, interest in 

the movement of non-anthropomorphic forms, the stance towards emotion, the critical 

stance towards the assumption of people’s attention to and engagement with interactive 

systems often seen in HCI. Now that the initial contextual review has been conducted, the 

foundational aspect of the programme has emerged and it becomes the basis for later re-

formation. On the other hand, the practice aspect of the programme is still undocumented, 

which will be addressed in the following phase (Figure 2.1, from (1) to (2)). 

2.1.2 Design experimentation 

As Redström (2017, p.96) writes, based on the foundation, a programme is filled with design 

experiments that express the programme, looking for ‘examples of what this kind of designing 

is like’. This process corresponds to what he calls sequencing, where theoretical notions from 

either inside or outside the domain of design influence the process of designing.  The 27

primary notion that influences designing in my PhD is kinaesthetic empathy, which itself is an 

interdisciplinary notion, but one that currently lies outside mainstream design. While 

‘movement itself ’ is obviously a notion drawn from outside design, other principles of the 

programme in question, such as ambiguity and emptiness, come from literature related to 

design. I conducted design experiments building on all these notions and principles. 

Exploring the phenomenon 

While Redström emphasises the creation of design examples in the phase under discussion, 

my practice in this part involved not only making design examples but also observing relevant 

phenomena attentively and generating new lenses or vocabulary to better articulate 

kinaesthetic empathy. In the early stages of the current phase, the emphasis was on exploring 

the phenomenon itself with a designerly approach, such as sketching and making kinetic, 

non-functional artefacts rather than making functional objects. Observation and making were 

dialectical: the observation of the movement of the object allowed me to obtain new findings 

which were deepened through making of non-functional kinetic objects. Making was 

 The design’s motivation to learn from outside the discipline dates back to Archer, who tried to archive 27

ways to bring science in design rather than create science of design, meaning that he foresaw the need of 
science-informed knowledge in design activities (Boyd Davis & Gristwood, 2016, p.5). My motivation 
in this research is similar in a way. Kinaesthetic empathy is not necessarily a purely scientific theory (as 
Section 1.3 describes) but a more interdisciplinary concept. Its connection to design is yet unexplored 
but it is my background and preliminary research that indicated its potential benefit.
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sometimes triggered while playing with materials, devices and spaces at hand, even without 

prior observation of movement, and led me to new observations. 

This process proceeded according to Schön’s reflective practice: I repeatedly ‘named’ 

fragments of movement qualities and ‘framed’ their integration. As discussed later, when 

kinaesthetic empathy is experienced while observing an object movement, one can effectively 

use metaphors of one’s own kinaesthetic memory. To articulate the qualities of movement 

identified, I created sketches of movements and added annotations, out of which emerged 

characteristics of kinaesthetic empathy with object movement. I termed commonalities of 

kinaesthetic empathy that were identified in multiple examples (and were intended to be 

identified in broader samples) kinaesthetic elements. Until a certain framework was developed, 

observations and annotations were mostly conducted by me, as it was still quite an early stage 

of exploring the phenomenon in question and a large part of my understanding was still tacit 

and difficult to explain to others. 

Exploring design examples 

Once a certain framework and vocabulary had been developed, the other designers and I used 

them to generate ideas of design examples. This participatory approach, and the application 

to functional design (beyond non-functional models of movement) revealed new principles 

for the design programme and allowed me to rearrange the framework. Concrete design 

ideas, even rough sketches, incrementally revealed typical examples that embody the 

programme, as well as peripheral ones, providing opportunities to redefine the scope. 

2.1.3 Reflection and reformation 

The second and third (present) phase are interwoven. For example, the observed movement, 

the kinetic objects that were created and the kinaesthetic empathy that other practitioners 

and I identified can be considered as what Redström calls intermediaries. Intermediaries are 

intended to be ‘more abstracted than particular instances, without aspiring to be at the scope 

of generalized theories’ (Höök & Löwgren, 2012), similar to Alexander et al.’s (1979) pattern 

language. The concept of kinaesthetic elements were added to the foundation of the 

programme and guided the later practices. 

The following two new principles were identified during the ideation and development of 

design examples with other practitioners. The process included reflection-in-action (finding 

new principles through designing) and reflection-on-action (thinking about the principles 
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raised in the process of designing from a meta perspective). 

• Non-anthropomorphic yet kinaesthetic 

• Adaptation of ‘movement itself ’ to kinetic design  

In this way, the programme became more developed and its central position, as well as its 

boundaries, became clearer. They were made explicit mostly through the design examples 

created in the final part of my practice in collaboration with other designers (Chapter 4.2). 

Redström (2017) notes that each programme has a lifespan and ‘must come to an end when its 

worldview is fundamentally questioned’. The concluding chapter (Chapter 5) will restate the 

foundations for the programme and the version of the principles for designing kinaesthetic 

empathy available at the end of the PhD. 

2.2 Research through design practice 
Figure 2.1 illustrates the way in which RtD develops practice and foundation concurrently. 

But how exactly does research of this kind happen? What are the features of such a mode of 

research? The primary methods used in my research include making, observation, workshops 

and interviews. These were interwoven differently at multiple stages of the research. My 

practical research is mainly divided into three activities which progressed back and forth 

rather than simply forward as a linear process. 

First, I observed closely the movements of various non-anthropomorphic objects, as well as 

the artefacts that I created. I relied on my perception and explored the kinaesthetic empathy I 

experienced while observing the movements. The principal technique that enabled this 

process was sketching and annotating movements, often with a pencil and paper. Second, 

the accumulation of annotated sketches allowed me to differentiate kinaesthetic empathy and 

identify patterns, a sort of new vocabulary to articulate the movement qualities. Third, I 

tested the framework, including the vocabulary, in the form of participatory practice. The 

feedback from practitioners obtained through workshops and interviews allowed me to 

improve the framework. 

While the programme foundation is informed by earlier precedent practices and literature, 

this new space of practice was almost empty at the outset. In these circumstances, the only 

and best breakthrough is, as Archer (1995, p.11) argues, to harness one’s own practice and 

reflection as media for research. Although there is no guarantee of success in a practice-led 

approach, as Cross (1982, pp.52-53) argues, it is the tendency of design to rely on intuition 
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and practice to generate new findings in an opportunistic manner. Cybernetician Ranulph 

Glanville’s (2014) metaphor captures well the generative and contingent qualities of design: 

I think that what designers do is they make errors that are opportunities. They hold 

conversations with themselves, and it is through this that they manage to do 

something which is quite, quite magical, which is to find the new. And it is through 

this that designers ‘solve problems’ – but they don’t. What designers do is they go 

on a sort of wander through the forest and find a beautiful place to sit down and say, 

‘That’s why I went on this walk today!’  

The mental approach of design turns errors into opportunities and enriches the knowledge 

one gains from one’s own practice. Even a seemingly purposeless action such as playing with 

materials randomly can, as in Glanville’s metaphor of walking in the forest, sometimes bring 

new findings that benefit one’s research. In fact, errors or unintended outcomes appear very 

frequently in making movements. Kinetic objects often behave in unpredictable ways because 

of their unexpected material properties, errors in assembly and machines’ programmes, and 

so forth. But in the research, such errors resulted in a broadening of the range of observation. 

This is one of the benefits of the RtD approach, where researchers themselves do the 

designing, directly experience such moments and obtain knowledge rather than merely 

studying others’ design processes. 

The first-person nature of RtD, however, is not without its drawbacks. A design researcher’s 

intervention inescapably influences the problem at hand, which in turn affects his/her views 

(Schön, 1983). The researcher needs to endeavour to make explicit the subjectivity that is 

always involved in RtD in documentation, so that it can be reviewed and critiqued. Also, the 

research would not necessarily be reproducible, even with exhaustive documentation. In this 

kind of research, the quality of rigour is supported by repetitive reflection as well as the 

honesty of the researcher, as Glanville (2015, p.17) argues: 

My understanding of rigour lies in continuing to pursue the matter at hand (to 

continue questioning) until the questions run out: that is, not to stop when the 

going gets hard, but to persist and hence break through. Behind this understanding 

stands honesty, the fundamental quality that must be the base from and within 

which all research is carried out. 

The thesis explains and reflects on my theorising of what I have identified about the new 

potential of kinaesthetic empathy for design. The sketches, annotations and descriptions that 

follow are my simple documentation created throughout the research, so they become a 
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resource for future reflection, critique and development. 

By exposing myself to various kinds of movements, the RtD process enabled me to train my 

own perception and create a new vocabulary and framework for kinaesthetic empathy. 

According to Goldstone (1998), perceptual learning begins by weighting attention to specific 

stimuli. In terms of my own perceptual learning, the existing literature and practices of 

kinaesthetic empathy and my curiosity enhanced my attention to the relevant quality of 

movements. He writes that this is followed by imprinting, in which observers develop their 

sensitivities to stimuli, and differentiation, in which they learn to separate stimuli that had 

been indistinguishable. This process corresponds to my iterative observation of movements 

and the creation of annotated sketches, which enabled attentive observation and exploration of 

the variety in kinaesthetic empathy and how it derives from features of movement. The fourth 

mechanism that Goldstone identifies is unitization, in which a task that originally required the 

identification of separate parts can be accomplished by identifying a single whole. This 

perhaps refers to the phase in which my collaborators and I have learned to recognise 

different elements of kinaesthetic empathy but can capture them instantly without having to 

spend much time on analysing them part by part. 

2.2.1 Annotated sketches  

According to Cross (1982, pp.54-58), sketching has multiple roles in design. It enables 

designers to communicate ideas with others, offers stimuli for inspiration, critical ideas and 

the discovery of something new, and, moreover, handle different levels of abstraction 

simultaneously, and enable identification and recall relevant knowledge. Serving these roles, 

sketching is also considered to be a disciplined way of designing (Stolterman, 2008). While 

sketching in my PhD did play these roles, its primary role was to enable the articulation of 

motion qualities, as well as perceptual learning. 

As discussed earlier, my first enquiry into kinaesthetic empathy started with my close 

observations of everyday objects (e.g. London Underground ticket barriers) and objects I had 

created (e.g. Puwants, Elliptic Sculpture). What made my observations research was sketching 

observed movements and annotating the kinaesthetic empathy experienced.  Annotations 28

 In my PhD, observation of movements was no longer an intentional act conducted as ‘research’ but 28

embedded in my everyday life. Especially since encountering the work by Reynolds and Reason (2012), 
I have searched for some principles in kinaesthetic object movements while the search itself has affected 
my perception, tuning to the kinaesthetic aspects of motion and perhaps less to others. In this way, I 
accumulated the tacit understanding of kinaesthetic movements, but could not, in the early stages, 
externalise it in a manner that makes sense even to myself let alone others.
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do not just provide overall comments on relevant qualities but can point (with arrows) to 

parts of the movements to show how the qualities and features of the movement relate to each 

other. Gibson (1969) and Hall (1991) show that ‘learning to differentiate between objects is 

typically accelerated by training in which the objects are associated with different labels or 

responses’ (Goldstone, 1998, p.596). While one needs to acknowledge that it is impossible to 

completely reduce motion qualities to parts of movements, annotation promotes the 

differentiation of kinaesthetic empathy. 

Figure 2.3 shows an example of an annotated sketch of Balance Machine, a kinetic sculpture I 

made (Video 1.2).  It was created to understand the movement and mechanism of Machines 29

That Almost Fall Over created by Boston-based artist Michael Kontopoulos. The first step was 

to sketch the object in motion, as illustrated in the central section. Then annotations were 

added to express what kind of kinaesthetic empathy I experienced from the movement. The 

annotations consist of language and the illustration of human figures and physical 

phenomena. The human figures provide alternative means to verbalisation, allowing me to 

explore the tacit and complex kinaesthetic stimuli. They are aimed at expressing a body 

posture which would enable me to experience a kinaesthetic sensation similar to the 

kinaesthetic empathy felt with the observed object movements. I term this way of articulating 

kinaesthetic empathy with metaphors of bodily movement kinaesthetic representation. Like 

the concept of movement metaphors (Meekums, 2012), it is a representation of internal 

kinaesthetic sensations rather than the external, superficial appearance of movement. This 

translation from internal sensations to external postures proved to be an effective tool to 

communicate with other people the ineffable sensation of kinaesthetic empathy. 

The top-right illustration of a man about to lose his balance is aimed at expressing the body 

posture which would give me a kinaesthetic sensation similar to the kinaesthetic empathy 

with the sculpture – balance and imbalance. The nuance of kinaesthetic sensation is present 

even in the choice of the direction of leaning: backwards, not forwards. The sculpture 

supports itself with the base stretched to the right but on the other hand the left side is empty 

and defenceless. This follows the way humans can resist imbalance better forwards than 

backwards because of the direction of the feet stretched out from the heels. Other parts of the 

sculpture’s movement, such as the hammer hitting the sculpture, the hammer hanging from 

the top and swinging and the base of the sculpture wobbling on the floor, are annotated 

separately. In this way, kinaesthetic empathy with the movement of the sculpture was at first 

difficult to articulate, but gradually become possible to differentiate. 

 Video 1.2: https://miyoshikensho.com/phdvideo.html#1229

https://miyoshikensho.com/phdvideo.html#12
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Figure 2.3 
Annotated sketch of Balance Machine. 

Describing kinaesthetic empathy in the form of kinaesthetic representation requires attention 

to what kind of kinaesthetic stimuli observers feel from watching a movement and careful 

comparison to kinaesthetic sensations that derive from various bodily movements. In making 

annotations, physically moving their bodies, even if subtly, exposes the observers to actual 

kinaesthetic sensations which help to explore kinaesthetic representations. Here I echo Höök 

(2018) in that listening to one’s own kinaesthetics, or what she calls inward listening, requires 

focus and time, unlike the quick ideation that is encouraged in brainstorming. Successful 

exploration might result in phrases such as ‘Moving like this [one’s own bodily motion] feels 

just like that [studied object motion]’. A possible confusion to avoid was that kinaesthetic 

representation could be interpreted as a superficial imitation of the object’s movements, or 

could be merely kinetic (without esthetic = sensory, perceptual) representation. 

The use of the metaphors of bodily movement to investigate kinaesthetic empathy was 

inspired by Reason’s (2010) study in which he asked a dance audience to draw their 

experience and to use the drawings to reflect on and better articulate their felt sensations. 

While drawing may seem an additional task for the interviewees, it provides them with a 

means to articulate their experiences in an alternative way to verbalisation. The drawings that 

were created also supported interviewees’ reflection and better articulation of their 

experiences. 

A frequent outcome of this phase is that one movement is annotated with multiple points that 

could trigger kinaesthetic empathy of a different nature. This multiplicity is not so surprising 
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as we can empathically feel different kinds of bodily sensations while watching another’s 

movement. Watching someone kicking a football, for example, allows us to associate with 

different parts of the action, such as the impact of the ball felt on the top of the foot, the 

weight put on the other foot and leg, the slight tilting of the body, etc. Though these 

sensations are integrated as a whole experience, we can still articulate the characteristic 

aspects of the bodily sensations. However, the non-anthropomorphism of observed entities 

makes the relationship ambiguous, unlike a human observer empathising with another’s 

movement, where straightforward projection is possible. A collection of annotated sketches 

enabled me to identify patterns among the ambiguous connections. 

2.2.2 Pattern identification 

As the numbers of observations increased, patterns of kinaesthetic empathy gradually 

emerged. Regarding perceptual learning, Goldstone (1998) distinguishes the differentiation 

between category and dimension. Category learning often involves dividing a large category 

into smaller subcategories. For instance, many different kinds of birds can be distinguished 

from each other by bird experts, but not by non-experts. On the other hand, perceptual 

dimensions refer to the intensity of various features in a stimulus, just as expert wine tasters 

can isolate independent perceptual features in wines (Melcher & Schooler, 1996). The 

features of kinaesthetic empathy I differentiated through observation are closer to dimensions 

than categories, as many of them are often identified in a single movement to different 

degrees. 

Compared to wine tasting, kinaesthetic empathy with object movement, or even kinaesthetic 

empathy in general, has much less knowledge accumulated in the terminology for its 

description (Reynolds & Reason, 2012). The two-layer structure of expert tasters’ use of wine 

language could be a useful reference here. In the fundamental layer, there is a set of standard 

terms, or lexicon, to explore the basic gustatory and olfactory qualities, whereas in the 

advanced layer is the freedom to use the taster’s own words to explore the complex, emotive 

and imaginative nuance of the stimuli. The current state of research into kinaesthetic empathy 

is that there is only an advanced layer in which, for example, participants describe their 

experience of kinaesthetic empathy quite freely with no terminology expected to be used (e.g. 

Reason, 2010; Reynolds & Reason, 2012). 

A challenge for kinaesthetic empathy would be the kind of basic criteria or vocabulary could 

be used to support articulation; and some existing movement analysis systems, such as 
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Laban’s system, can be a useful reference for this.  Another challenge for the specific theme 30

of my PhD derives from non-anthropomorphism. While the relatively straightforward 

projection of bodily movements would be possible in terms of kinaesthetically empathising 

with another’s movement, non-anthropomorphic objects make the correspondence between 

the observer’s body and the observed (non-living) body more ambiguous. 

I created the term kinaesthetic elements for the dimensions in kinaesthetic empathy (with 

object movement), which were developed according to two principles: 

• A kinaesthetic element applies to multiple instances of movement. 

• Kinaesthetic elements are developed to be collectively exhaustive and mutually exclusive. 

The second criterion proved to be problematic. Kinaesthetic elements refer to the features of 

experiential qualities that are by nature impossible to separate completely, unlike some 

dimensions in mathematics and physics. The naming of kinaesthetic elements not ‘dimensions’ 

was aimed at avoiding such mathematical connotation. 

Kinaesthetic elements are intended to function as intermediaries (Redström, 2017), 

articulating a more abstracted layer of knowledge than specific instances. As they emerged, 

they were used to navigate my later practice, together with the initial foundations. The 

kinaesthetic elements that were identified were tested with other designers to see how they 

were interpreted and applied to the (re)designing of everyday objects. Their feedback was 

used to improve the kinaesthetic elements and new sets of elements were used in the next 

participatory design experimentations, forming a spiral process. While the first phase of 

creating annotated sketches involved only ‘naming’ (in Schön’s sense) new movement 

qualities, the current phase of developing dimensions requires a ‘framing’ of the overall 

picture, identifying how named qualities can be integrated in a comprehensive manner. 

 Despite the expected usefulness of foundational vocabulary of kinaesthetic empathy, we also need to 30

consider to what extent we should, and can, systematise the method of articulating kinaesthetic 
empathy. In fact, in wine tasting, although there exists a systematic approach to wine assessment, such a 
disciplined approach is utilised by few professional testers (Brochet & Dubourdieu, 2001). What is 
trained, on the other hand, is consistency just as what Grunow intended to teach students with her 
Harmonisation Theory. The problems of labelling and creating taxonomy of kinaesthetic sensations are 
examined in Chapter 3 and 4.
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2.2.3 Participatory practice 

Kinaesthetic elements and other frameworks to articulate kinaesthetic empathy with object 

movement were generated and treated as new components of the programme foundation. 

They navigated later practices and were also evaluated by designers and other kinds of 

practitioners who used them to observe and design kinetic movement. Designers are often 

unaware of the phenomenon of kinaesthetic empathy, but it becomes easier to recognise once 

they have learned its name and existence. Compared to the unsupervised process in which I 

gradually differentiated kinaesthetic empathy, my collaborators experienced supervised 

training supported by my frameworks, tools and vocabulary. 

The original framework is meant to provide additional knowledge and skills to design 

repertoire (Schön, 1983). It was presented to my collaborators in the forms of various tools 

such as a web-based database and sometimes cards, but the primary role of the framework 

was as an ‘intellectual tool’ (Stolterman, 2008). Such tools are intended to enable designers to 

be prepared-for-action but not guided-in-action by step-by-step instructions (ibid.). 

Observing movements with the given framework seemed to be not so difficult a task, while to 

use it to (re)design everyday objects was more challenging for my collaborators and 

workshop participants. In designing everyday objects, various elements such as form, 

materials, scale, mechanisms and functions are integrated. To redesign these with an 

additional requirement to consider kinaesthetic empathy and to use physical movement 

requires the creation of new integrated wholes by weaving together all the elements 

concerned. This is due to the fact that when designing something one needs to make or tackle 

the whole composition,  in contrast to science, in which a new finding in a minute aspect of 31

the larger problem can still be a valuable contribution. But, as Stolterman (2008) argues, 

complexity brings not only problems but also joy and excitement to designers. In fact, the 

student designers who participated in the final project were keen to continue the 

collaboration, which provided them with no credits for graduation, in an even more complex 

team with other practitioners, such as puppeteers and sound designers. 

In the PhD, concrete design examples, from unsuccessful to promising, were created through 

the (re)designing of everyday objects with kinaesthetic empathy. Such examples are what 

Nelson and Stolterman (2003) call ultimate particulars, unique and particular design 

outcomes designed by particular people in particular contexts, which have the same 

significance in design as a general truth in science. The creation of ultimate particulars is the 

 E.g. Making only an arm rest does not count as making a chair.31
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opposite of finding universal laws in science, but through it, new aesthetic criteria emerged 

and kinaesthetic empathy was further identified. 

The puppeteers played the role of somatic connoisseur (Schiphorst, 2011). The use of 

puppetry is related to embodied ideation techniques such as bodystorming and embodied 

storming. But it finally proved to be a novel and unique approach to designing movement. 

This sort of approach contrasts Höök’s (2018, p.164) ‘Digital and Technological Material 

Encounters’ approach that trains designers in the use of digital materials. The puppetry 

approach, by comparison, explores the design of movement from the perspective of what 

kind of sensory experiences we might want to realise, rather than starting with the digital 

materials that are available now. 

Based on the first part of my empirical study (Chapter 3), I created an original design 

framework and tools relating to kinaesthetic movements. It was tested in the form of 

workshops with designers through a number of tasks such as the analysis of movement and 

idea generation (Section 4.1). Workshops were not necessarily aimed at proving the 

‘usefulness’ of the proposed framework and tools. Rather, the process of designer participants 

engaging with the tools and framework and attempting to design something was itself 

effective in probing the various scenarios of designing kinaesthetic empathy, and its 

complexity.  

As noted earlier, one of the most common tools used in design workshops for idea generation 

is a set of cards (e.g. Davis, 2010; Golembewski & Selby, 2010; Clatworthy, 2011; Lockton, 

2013). Instead, I created and used a web-based database of movement, the ‘Kinaesthetic 

Motion Database’, which allowed designers to learn about my proposed framework and refer 

to examples of movement (Figure 2.4; to be detailed in Section 3.1). Unlike cards, the digital 

format enabled the presentation of movement in a dynamic manner so that participants could 

observe it and explore the kinaesthetic empathy they perceived. The selection of the digital 

format was beneficial and essential to deliver the temporal sense of movement. 

Occasionally I conducted ‘reflective interviews’ in which some of the participants were asked 

to reflect on their experiences of the workshops and explore their benefits, challenges and 

questions. This circularity allowed me to deepen my understanding of the nature of 

kinaesthetic movement, as well as its applicability to design. A collaborative project with 

other practitioners (in which design models and the short films were created) was derived 

from the workshop, aiming to extend the exploration into design applications. 
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Figure 2.4 
A workshop participant (left) using the Kinaesthetic 
Motion Database displayed on a laptop (right) for 
idea generation task. The animations and video 
clips of the database enable the dynamic 
presentation of movements which is important for 
participants to actually feel and explore 
kinaesthetic empathy.
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Chapter 3.  
Empirical Studies, Part I 

Part I (Chapter 3) 

 Study I: Kinaesthetic elements 

Part II (Chapter 4) 

 Study II: Design workshops (Section 4.1) 

 Study III: Collaborative project (Section 4.2) 

This chapter and the next discuss the practical component of the PhD, outlining the aims, 

methods and people involved in each phase. The first study explores the experiential aspect of 

kinaesthetic empathy from a morphological perspective, which is largely dependent on my 

creation and observations of various object movements. The other two studies (Chapter 4) 

concentrate on the application of the knowledge obtained to kinetic design through a 

participatory approach. The second study investigates the impact of my original design 

framework on designers’ analysis and idea generation. The third study extends the idea 

generation by collaborating with a number of practitioners and testing the physical 

movements of objects. 

The first study focuses on the diversity of ‘forms’, or morphology, of movement and its 

relation to kinaesthetic empathy. The first half of the study developed a tentative framework 

of kinaesthetic movements based on my close observations. The second half continued 

observation and also tested the framework in the form of workshops with designers. Their 

feedback allowed me to update the framework, which was again examined in the following 

workshop sessions, creating a spiral of theorising and testing. 

As discussed in Section 2.2, it was my iterative creation of annotated sketches of observed 

movements and attempts to identify patterns among them that enabled the development of 

the original frameworks, including the ideas of kinaesthetic elements. In this process, 
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scientific understandings of physical phenomena and human bodily senses supported the 

identification of patterns and the theorisation of kinaesthetic elements. Souriau (1983) took a 

similar approach to develop his theory of the aesthetics of movement. What enabled his 

astonishing insights was not only his close observations of phenomena but also references to 

scientific knowledge such as psychology and anatomy. He developed his knowledge through 

both aesthetic and scientific perspectives and this perspective has been important in my own 

study. 

I developed the idea of kinaesthetic elements through three phases, in which the numbers of 

the elements increased from four to nine and then fifteen (Figure 3.1). Once nine elements 

were created, they were tested in design workshops, eventually expanding to the fifteen 

elements. While categorising the elements, I often referenced anatomy (Saladin, 2010) and 

perception (Bartley, 1958) to understand the mechanism of human senses. Perceived 

kinaesthetic qualities cannot be reduced completely to the workings of parts of the body, but 

the qualities and the functions of the body are mutually inseparable. 

3.1 Kinaesthetic elements: Phase 1  

3.1.1 First observation examples  

As Section 2.2.1 described, Balance Machine was one of the kinetic objects that were used in 

the first phase of observation. The following figures (Figure 3.2-3.9) illustrate the annotated 

sketches of other examples of movement. I explored patterns of the annotations and first 

found the following common aspects among the examples. The formulation of this idea was 

also inspired by the idea of ‘five senses’. Although I find this phrase misleading, as it implies 

that humans have only five senses, my question was that if there were something equivalent to 

‘five senses’ in kinaesthetic empathy, what would that be like? Table 3.1 presents the four 

groups of the annotations that emerged in the current stage. I termed each commonality 

balance, articulation, tension and haptic. 
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Figure 3.1 
The development of kinaesthetic 
elements.

Development of  
kinaesthetic 
representation 
(Section 2.2.1)

Exploration through 
making, observation 
and reflection.

Identifying  
four kinaesthetic  
elements. 
(Section 3.1)

Nine elements 
including five new 
elements. 
(Section 3.2)

Fifteen elements 
(including six new 
elements) 
(Section 3.3)

Evaluating Phase 2 
in workshops with 
designers.

Static postures

Dynamic gestures

Phase 1

Phase 2

Phase 3

… but the dynamics is missing …
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Figure 3.2 
Annotated sketch of Balance Machine (Video 1.2). 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Figure 3.3 
Annotated sketch of Puwants (Video I.1). 
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Figure 3.4 
Annotated sketch of a joint structure (Video 3.1: https://miyoshikensho.com/phdvideo.html#31) 

https://miyoshikensho.com/phdvideo.html#31
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Figure 3.5 
Annotated sketch of Elliptic Sculpture (Video I.4). 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Figure 3.6 
Annotated sketch of London Underground ticket barrier machine (Video I.3). 
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Figure 3.7 
Annotated sketch of a double pendulum (Video 3.2: https://miyoshikensho.com/
phdvideo.html#32). 

https://miyoshikensho.com/phdvideo.html#32
https://miyoshikensho.com/phdvideo.html#32
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Figure 3.8 
Annotated sketch of Bending Sculpture. (Video 3.3: https://miyoshikensho.com/
phdvideo.html#33) 

https://miyoshikensho.com/phdvideo.html#33
https://miyoshikensho.com/phdvideo.html#33
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Figure 3.9 
Annotated sketch of Arm Machine. (Video 3.4: https://miyoshikensho.com/phdvideo.html#34) 

https://miyoshikensho.com/phdvideo.html#34
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1. Balance (annotations: 1a, 4a, 7a, 8a,) 

My observations of Balance Machine, Elliptic Sculpture and other examples show similar 

kinaesthetic responses that concern the sense of balance. Watching an object changing in its 

(orientational) attitude allowed me to simulate a similar, imaginative sense of orientation. 

Observing an object at an equilibrium of balance, e.g. a cuboid placed upright on the floor 

(Figure 3.10, left), may not make us experience explicit kinaesthetic empathy. Once the 

cuboid becomes unbalanced (Figure 3.10, right), however, we can understand the sense of 

imbalance and imagine more easily the kinaesthetic sensations of keeping a similar posture. 

The literature on perception shows that we perceive the condition of our body in relation to 

the gravitational field from the combination of diverse parts of the body (Bartley, 1958, p.

365). The sense organ that makes the perception possible is the vestibular system, the non-

auditory part of the inner ear that functions as the sense organ for this mechanism and detects 

the change in motion, or acceleration, which is often assisted by other parts of the body – 

vision, the tactile sense and even hearing. 

  

2. Articulation (annotations: 1b, 3b, 6a, 6b, 8b,) 

Double pendulums and structures such as Figure 3.11 commonly have what is called a joint, a 

point where separate rigid objects are connected while allowing certain movement. Joints 

often exist in everyday mechanical objects such as Anglepoise-type desk lamps and the 

connection between a door and a wall. We have similar structures in the body, which are also 

called joints or articulations, such as the shoulders, backbones, wrists, fingers, knees and 

necks, though these body parts are still variable in their structures, such as their degrees of 

freedom. The literature in the field of anatomy shows that joints are constructed to move 

within certain degrees and directions and they connect between the bones in the body which 

link the skeletal system into a functional whole (Saladin, 2010, p.247). Moving joints allows us 

to experience a range of kinaesthetic sensations: e.g. the relatively free sensations while 

moving joints within the range where they are made to move freely, or range of motion (ROM) 

(ibid., p.295) and the sense of constraints when the joints can move no further in a certain 

direction because of the skeletal structure. 

Figure 3.10 
A cuboid standing upright 
(left) and tilting (right).
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Figure 3.11 
Joint structures. The range of motion and 
the degrees of freedom vary. 

3. Tension (annotations: 1c, 1d, 2a, 2b, 5a, 7a) 

Elastic structures can contain physical tension in their body through deformation. As 

Arnheim (1954, p.428) puts it, ‘whether we are dealing with a bent steel blade, a sheet of 

rubber, a funhouse mirror, an expanding bubble, or the rising emotion of a heated argument, 

there is always a forceful deviation from a state of lower tension in the direction of tension 

increase’. We understand the elasticity of the material through touching, holding, bending, 

twisting and so forth. But the annotations (1c, 1d, 2a, 2b, 5a, 7a) indicate that it is also 

possible to estimate the physical nature of tension just by watching the behaviour of the 

material. The more familiar the material is to the observer, the easier this estimation becomes. 

  

One could project the sensation of muscular tension, one of the major sources of kinaesthetic 

sense, onto an observed elastic, transformative movement (Figure 3.12). Muscular tension 

Figure 3.12 
Transformation of 3D objects. 
Different forms, structures and 
materials have different ways 
of accumulating and releasing 
physical tension.
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and release are present in a great number of our daily movements such as respiration, 

locomotion (walking, running) and manipulation of tools (gripping a pen, rotating a 

doorknob, flipping food in a frying pan). All the sensations of this kind creates the repertoire 

of our kinaesthetic sense of tension. 

4. Haptic (annotations: 2c, 3a, 4b, 5b) 

While the previous three elements are mostly about internal stimuli, the element of haptic 

concerns physical contact between surfaces. By seeing the way objects touch (e.g. a glass 

falling onto the floor, a door slammed shut), we can not only predict the materiality, dynamics 

and shapes of the colliding surfaces but also imaginatively ‘feel’ the senses of those 

properties.  Figure 3.13 shows a simple visual experiment in which collisions of various 32

abstract shapes and surfaces allow us to simulate diverse kinds of haptic empathy. 

   

A number of neuroscientific studies (e.g. Keysers et al., 2004; Freedberg & Gallese, 2007) have 

revealed that we can empathically simulate the haptic sensation experienced by someone we 

are observing. For example, ‘Watching the movie scene in which a tarantula crawls on James 

Bond’s chest can make us literally shiver – as if the spider crawled on our own chest’ (Keysers 

et al., 2004, p.335). Keysers et al.’s study (2004) provides scientific evidence that we also 

experience a vicarious haptic sense while observing the movement of non-anthropomorphic 

objects.  33

Figure 3.13 
Simple visual experiment of haptic 
element. Imagining two surfaces 
colliding can allow us simulate various 
haptic sensations.

 Studies in ecological psychology show that we understand the nature of physical phenomena even by 32

hearing (Gaver, 1993).

 The parts of the brain responsible for sensing bodily sensation such as pressure, pain or warmth are 33

activated as if our body is subject to tactile stimulation not only when we are touched but also when we 
observe two non-living objects touching each other (rolls of paper towels and binders being touched by 
a stick were used as examples). The videos of the objects touching each other are available here: https://
www.sciencedirect.com/science/article/pii/S0896627304001564

https://www.sciencedirect.com/science/article/pii/S0896627304001564
https://www.sciencedirect.com/science/article/pii/S0896627304001564
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3.1.2 Reflecting on Phase 1   

The annotated sketches allowed me to identify the four elements that articulate a wide range 

of kinaesthetic empathy with the movement of objects. However, as I continued to observe 

the movement already studied and new kinds of movement, the possibility of rearranging 

them and considering new elements emerged. Drawing annotated sketches by using the four 

elements gradually revealed the unseen nature of kinaesthetic empathy that was missing from 

the previous elements. 

The problem in the four elements is the omission of dynamics. The element o balance derives 

from the change of attitude of an object; those of articulation and tension derive from the 

transformation of an object and the element of haptic from the contact between multiple 

surfaces. None of them specifically articulated the kinaesthetic empathy that results from 

observing a change in the speed and direction of objects that neither changes their attitude, 

transforms them or touches other objects. The dynamics of movement can allow us to 

perceive different kinds of kinaesthetic empathy, but this is not necessarily well articulated by 

the four elements identified so far. This issue led me to the next phase, considering the 

possibility of new kinaesthetic elements for dynamics. 

3.2 Kinaesthetic elements: Phase 2 
Phase 2 consists of my re-observations of the movement presented in the previous phase and 

those newly observed, such as the kinetic artefacts I created, everyday objects, natural 

phenomena and kinetic artworks. The following four figures show the re-observations 

annotated with the four elements, as well as new observations. In the sketches of the re-

observations, they are annotated slightly differently by using the four kinaesthetic elements. 

My observations indicated that there are more features of kinaesthetic empathy that the four 

elements alone do not fully articulate. In this sense, the four kinaesthetic elements enabled 

my further differentiation of the motion qualities.  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Figure 3.14 
Re-observation of London Underground ticket barrier machine. 
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Figure 3.15 
Re-observation of Elliptic Sculpture. 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Figure 3.16 
Re-observation of a joint structure. 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Figure 3.17 
Re-observation of a double pendulum. 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Figure 3.18 
Annotated sketch of a ‘duet’ pendulum (Video 3.5 https://miyoshikensho.com/
phdvideo.html#35). 

https://miyoshikensho.com/phdvideo.html#35
https://miyoshikensho.com/phdvideo.html#35
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Figure 3.19 
Annotated sketch of Puwants Spiral (Video 3.6 https://miyoshikensho.com/phdvideo.html#36).  

https://miyoshikensho.com/phdvideo.html#36
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Figure 3.20  
Annotated sketch of a sliding door. 
Video 3.7: https://miyoshikensho.com/phdvideo.html#37) 

https://miyoshikensho.com/phdvideo.html#37
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Figure 3.21 
Annotated sketch of Gabo’s Kinetic Construction (Standing Wave) (1985). 
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Figure 3.22 
Annotated sketch of Hanabi.
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Figure 3.23 
Annotated sketch of a pendulum. 
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Figure 3.24 
Annotated sketch of Len Lye’s Grass. Video 3.8 https://miyoshikensho.com/phdvideo.html#38)  

https://miyoshikensho.com/phdvideo.html#38
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Figure 3.25 
Annotated sketch of water fountain.
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Figure 3.26 
Annotated sketch of shishi-odoshi. 
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Figure 3.27 
Annotated sketch of Liminal Air Space-Time (2015) by Shunji Ohmaki. 



!125

  

Figure 3.28 
Annotated sketch of an experiment with Hoberman’s sphere. 
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3.2.1 Re-arranging kinaesthetic elements 

Table 3.2 shows the updated arrangement of kinaesthetic elements. Consequently, five new 

elements were identified – impulse, resistance, gravity, oscillation and rhythm. 

5. Impulse & 6. Resistance (annotations: 9a, 11b, 17a, 20a, 21c, 22b) 

Imagine an object that moves from point A to B. Even if the path is a straight line, this 

translation can be realised by countless variations in dynamics; the object can move at a 

constant (Figure 3.29, top), accelerating (middle) and decelerating speed (bottom). Each 

dynamic triggers a different kinaesthetic empathy: accelerating movements can allow 

observers to empathically feel certain impulsive forces, whereas decelerating ones enables 

some sort of resistance or friction. These types of kinaesthetic empathy cannot be fully 

explained by any of the elements identified in Phase 1, but they are worth considering as new 

individual elements. 

  

Figure 3.29 
Three dynamics to move from point A to B. Constant 
(top), acceleration (middle) and deceleration 
(bottom). Each circle stands for the position of the 
moving object captured stroboscopically.
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Impulse and resistance refer to the sensations that derive from acceleration (Figure 3.29) 

and deceleration, or positive and negative inertia.  A bodily action shifting from stasis to 34

motion, e.g. from standing still to walking, allows us to feel the element of impulse, 

whereas reducing their speed of movement allows the resistance element to be 

experienced. 

7. Gravity (annotations: 10a, 10b, 16a, 17a, 18b, 21c, 23c) 

Gravity refers to the sensation that derives from the awareness of the natural, vertical 

gravitational force. It can be experienced in a broad range of situations; not only in free-fall 

(Figure 3.30) but also in jumping, falling over, riding on a swing, sitting on a rocking chair, 

being in a lift that starts to ascend, descend or stops, etc. As Figure 3.19 shows, gravity 

comprises at least two types. One is a vertical, downward movement which can be easily 

understood as a gravity-driven phenomenon downwards (annotation 10a, 23c). The other 

is movement in other directions where there is not as dramatic a change as the accelerated 

descent, yet there is the sense of the physical effort against the gravity, such as annotation 

10b. This imaginative force we interpret from seeing phenomena, or perceptual force 

(Arnheim, 1954, pp.16–17) derives from the positional, physical relationship between the 

bubble stuck in the head of the sculpture and the sculpture itself. 

8. Oscillation (annotations: 12a, 12b, 13b) 

The element of oscillation refers to the sensation of rapid shaking. One experiences it when 

feeling cold, nervous or furious, shaking a spray can, cycling on a bumpy road and so forth. 

Observing similar vibrations of objects might evoke this type of kinaesthetic empathy 

from viewers. This element refers to the feeling of a rapid and repetitive pattern of 

movements where one perceives the repetition not as separate strokes but as an integrated 

whole. But, as the frequency becomes slower, the character of rapid vibration dominates 

less and less, and individual patterns that constituted the vibration becomes more visible. I 

categorised such moderate vibration which is slow enough to feel each movement 

separately as another element, rhythm (Figure 3.31).

 The elements are closely related to one of Popper’s aesthetic categorises, agogic (1968, p.239). In 34

music, agogic means the accentuation of sound within musical phrases by the slight lengthening of 
notes. Popper strictly distinguished agogic from another temporal concept, rhythm. Rhythm is a 
structured cyclic pattern of time, whereas agogic refers to the nuances of acceleration and deceleration 
that create the impression of excitation and imitation, appeasement and calm, such as the movements of 
Grass by Len Lye (ibid., p.228).

Figure 3.30 
Sketch of an 
object in free fall.
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9. Rhythm (annotations: 9a, 14a) 

The sensation of rhythm appears in some innate bodily movements such as respiration, 

heartbeat, walking, chewing and the cradling of babies by parents. It refers to the repetitive 

movements in which the nuance of each stroke is relatively recognisable, compared to 

oscillation. My foundational research indicated that simple pendulums such as Figure 3.23 

enables observers to perceive a variety of kinaesthetic empathy depending on the size of the 

pendulum and frequency of its movement. Mechanical clocks with second hands or 

pendulums would be one of the everyday objects from which we might perceive rhythm, 

perhaps by seeing or hearing them. However, any objects that move rhythmically would also 

be kinaesthetic, e.g. curtains and flags flapping in the wind. 

3.2.2 Testing Phase 1 and 2 in workshops 

After I identified the nine kinaesthetic elements, I conducted six workshops with student 

designers from the RCA and explored what impact my frameworks, including kinaesthetic 

elements, might have on their observation and idea generation. While developing the nine 

elements based on the criteria, I became aware that they were merely one of many possible 

ways to categorise kinaesthetic movements. In the first two of the workshops, I investigated 

how participants might develop kinaesthetic elements from scratch rather than introducing 

my kinaesthetic elements. They individually observed video clips of a variety of object 

movements, e.g. the kinetic objects I created, some examples of kinetic everyday objects such 

as fans and doors, natural phenomena such as trees moving in the wind. Then they explored 

Figure 3.31 
Concept sketch of the 
difference between 
oscillation and rhythm.
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their felt kinaesthetic empathy with those movements by creating annotated sketches. Later 

they were divided into two groups and, within each group, brought together the sketches and 

attempted to identify commonalities, namely kinaesthetic elements, from scratch and without 

referring to my elements (Figure 3.32, 3.33). Figure 3.34 illustrates the relationship between 

elements created by the participants (left and right) and the elements I identified in Phase 2. 

The variety of elements indicates multiple possibilities of grouping kinaesthetic empathy 

according to different perspectives. For example, articulation in my categorisation 

corresponds to many elements in the participants’ cases. Regarding one element as superior 

leads to considering others subordinate. In fact, some of the elements presented by the 

participants could be interpreted as subcategories of my nine elements. On the other hand, 

some others indicated potential new elements to be identified such as cross, in&out, still and 

tornado. Another finding was that metaphorical titles such as tornado and black hole had 

power to stir people’s imagination. Although my fifteen kinaesthetic elements ended up with 

relatively neutral titles, such expressive terms might provide different perspectives from those 

of mechanical terms. 

  

Figure 3.32 
Participants grouping their 
sketches of kinaesthetic 
representations.

Figure 3.33 
Sketches of kinaesthetic 
representations drawn by 
participants. Each sketch 
expresses different motions 
and was illustrated by 
different participants. Yet 
these four are categorised 
as one group due to their 
similarity.
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Table 3.3 Categorisation of kinaesthetic elements identified by two groups of participants 

  

Group Kinaesthetic elements identified by participants

I Balance, black hole, bowing, chop, crane, drop, hinge, in&out, pushing, still, sway, tornado.

II Back and forth, change of position, circle (2D), cross, explosion, falling down, imagination, 
messy, open and close, rotation (3D), stable, struggle with wind, swinging, up!, up and down.

Figure 3.34 
The interrelationship between the 
elements created by the 
participants (left and right) and 
those by me (middle).
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3.3 Kinaesthetic elements: Phase 3 
Based on the feedback from workshop participants and my continuous observation, six new 

elements were finally identified – volume, in&out, proprioception, rotation, still and space. 

Compared to the former elements identified in Phases 1 and 2, the new elements are slightly 

more subtle and technical. Proprioception, for example, was first inspired by the technical 

term of proprioception itself and then applied to kinaesthetic elements rather than purely 

theorising from my observations. The process from Phase 1 to 2 and 3 partly corresponds to 

the development of my receptivity through conducting this research. 

  

Figure 3.35 
Re-observation of an experiment with Hoberman’s sphere. 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Figure 3.36 
Re-observation of Nendo’s Hanabi (2006). 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Figure 3.37 
Re-observation of Puwants Spiral. 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Figure 3.38 
Re-observation of Liminal Air Space-Time (2015) by Shunji Ohmaki. 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Figure 3.39 
Re-observation of a double pendulum. 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Figure 3.40 
Re-observation of Bending Sculpture. 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Figure 3.41 
Re-observation of shishi-odoshi. 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Figure 3.42 
Re-observation of a sliding door. 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Figure 3.43 
Re-observation of water fountain. 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3.3.1 New kinaesthetic elements 

10. Volume (annotations: 13a, 24a) 

Though it is not possible to radically change the physical mass of a human body in a short 

time, the shape of the space one ‘feels’ one occupies, akin to what is called ‘personal space’, 

can change according to one’s posture. The element of volume refers to the sense of this space 

(Figure 3.44). I initially considered volume as a subcategory of tension, given the tensional 

sensation that accompanies changing posture. Despite the overlap, however, I later concluded 

that volume deserves an individual category for its uniqueness. It also potentially links to 

emotional states as Vischer (1994, p.105) explains in relation to his theory of Einfühlung: 

In its contractive form (ice melting), this feeling of becoming is always synonymous 

with a weakening or renunciation of self while in its expansive form (expanding, 

concentric rings on water), it is synonymous with a strengthening and liberation of 

the self. 

  

11. In & out (annotations: 26a, 27a) 

In&out is involved in actions such as inhaling and exhaling, eating, drinking and vomiting. It is 

concerned with our body’s relationship with external objects, especially where they move 

from outside to inside, and vice versa, of the body (Figure 3.45). My observation indicates 

that this element appears to a relatively minor degree. Examples of everyday objects include a 

kettle emitting vapour from its spout and water coming out of a hose. The way a vacuum 

cleaner sucks air and dust is similarly kinaesthetically empathic, but the empathic feeling 

could be stronger when a blockage is stuck in the vacuum cleaner’s head or tube.

Figure 3.44 
Volume, or the sense 
of space that one 
‘feels’ to occupy.
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12. Proprioception (annotations: 28b, 29a) 

Proprioception is a technical term which means an awareness of the positions of one’s body 

parts (Blakeslee, 2007, p.9). Proprioceptive kinaesthetic empathy is occasionally experienced 

in observing the transformation of objects. Seeing an object changing its form can enable the 

viewer to simulate it internally by mapping the transformation onto their body. One of the 

examples is Pinokio (Video 3.9),  a desk lamp engineered to move to respond to humans. We 35

empathically feel the positional relationship between the different parts of the ‘body’ of the 

lamp, such as the distance between the head (lamp-head) and the feet (base) and difference of 

the height between the two (Figure 3.46). Proprioception is relevant to volume; the former 

concerns the positional relationship between body parts while the latter the sensation of 

joints themselves. 

  

The transformation of everyday objects such as a desk lamp, folding bed or laptop can 

potentially evoke proprioceptive kinaesthetic empathy. But whether or not the observer 

experiences it depends on many factors, including the size and shapes of objects and 

movements. 

Figure 3.45 
Concept sketch of in&out.

Figure 3.46 
Concept sketch of 
proprioception.

 Video 3.9: https://miyoshikensho.com/phdvideo.html#3935

https://miyoshikensho.com/phdvideo.html#39
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13. Rotation (annotations: 28a, 30a) 

Rotation is created by the centrifugal (or centripetal) force experienced in rotational 

movement. A kinaesthetic sensation of this kind derives from actions such as spinning like a 

ballet dancer or an athlete throwing a hammer, and funfair rides such as spinning teacups 

(Figure 3.47). Tangible examples of this category include the rotation of fan blades, the 

smooth, sweeping movement of a clock’s second hand and revolving doors. The empathic 

sensations would depend on various factors such as the speed of rotation, the appearance of 

objects and the perspectives from which to observe the movement.

  

14. Still (annotations: 25a, 31a) 

If one attempts to keep one’s body completely static for a moment, one notices how natural it 

is for the human body to be constantly moving. The unique kinaesthetic quality of being 

immobile is what the element of still refers to. In kinaesthetic empathy, still can be 

experienced particularly when a static object is contrasted with something dynamic, when an 

object expected to be in motion is actually not and when an observed movement is paused by 

either internal or external forces. Depending on the physical mechanisms of the structures, 

the quality of still can be either stable or unstable (Figure 3.48).  36

  

Figure 3.47 
Concept sketch of 
rotation.

Figure 3.48 
Stable (left) and unstable (right) 
still. The potential curve is 
intended to metaphorically 
express the nature of kinaesthetic 
empathy with still objects rather 
than to explain the concept of 
potential used in physics.

 In physics, static objects at the low bottom of the potential curve have the sense of rest (stable still) 36

whereas those on the peak of a potential curve are unstable still, as if just a mere touch could destroy the 
equilibrium.
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Theoretically, almost all designed objects except those that are always in motion (e.g. second 

hands and pendulums of clocks) can instantiate this element. However, as noted earlier, being 

static, by itself does not always trigger kinaesthetic empathy from observer. The quality of still 

seems to depend on the contrast between the object and its previous movements, or the 

anticipation of the next movement of the object. When designing kinetic objects, focusing on 

the element of still allows designers to explore how objects should appear at rest compared to 

in motion.  

15. Space (annotations: 27b, 32a) 

While volume concerns the space that the body in motion physically occupies, space is the 

physical size and shape of the space in which one is situated (Figure 3.49). Moving in a limited 

space makes one feel contracted, while a wide-open space allows one to feel freer. A robot 

vacuum cleaner bumping into, and getting trapped between, chair legs conveys a constrained 

sense of space. Once it has escaped from the obstacles, the empathic sense likewise becomes 

free. It should be noted that in this case the empathic sense not only derives from kinaesthetic 

empathy but is also influenced by the functionality of the objects. The knowledge that it is 

designed to move around the space to clean the floor could strengthen the feeling of 

constraint and freedom. 

  

3.3.2 Reflecting on Phase 3 

As discussed earlier, these six new elements were developed to give shape to the aspects of 

kinaesthetic empathy that were not explicitly covered by the previous nine. Phase 3 was 

conducted in parallel with the workshops; the first two workshops revealed the potential new 

elements, which were tested in the workshops that followed. While conducting the 

contextual review in the early phase of the research, I realised that the definition of 

‘kinaesthetic’ is variable depending on each project and discipline. In short, its definition in 

neuroscience tends to be narrower than that in dance-related studies. With this in mind, I 

Figure 3.49 
Two different 
sensations of space for 
the same movement.



!146

intentionally kept the definition open and flexible and waited for its definition in this research 

to emerge. At its end, what is meant by the ‘kinaesthetic’ in kinaesthetic design is close to its 

use by Reynolds (2007, p.185) in her research on kinaesthetic empathy and dance. 

  

In neuroscience, somatic senses, also referred to as somaesthetic senses, refer to bodily senses 

other than special senses (sight, hearing, smell and taste); that is, feelings of skin (touch), 

temperature, pain, proprioception, kinaesthesis and balance. Kinaesthesis in this sense means 

exclusively the sense of dynamics of movement, such as the speed and direction of limbs 

(Blakeslee, 2007, p.9; Shusterman, 2012, p.6). 

By comparison, ‘kinaesthetic’ in my research also embraces other kinds of senses, namely 

kinaesthetic elements (e.g. balance, articulation, tension…) as well as vision and hearing. This 

breadth has derived from my studies of kinaesthetic empathy with the movement of physical, 

non-anthropomorphic objects. Kinaesthesis in the narrow sense would be merely a part of 

our embodied, empathic capability. Figure 3.50 illustrates the correspondence between 

somatic senses and kinaesthetic elements. Some types of senses, in a somatic way, are 

considered as multiple kinaesthetic elements. 

How do we know the 15 elements are valid? 

The three-phase process shows that the 15 kinaesthetic elements cover and differentiate the 

various dimensions of kinaesthetic empathy identified in the overall observations. Based on 

Figure 3.50 
Correspondence between 
somatic senses and 
kinaesthetic elements.
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the initial four kinaesthetic elements, new ones were proposed so that they could articulate 

kinaesthetic empathy in a manner which is as mutually exclusive and collectively exhaustive as 

possible, aiming to satisfy the criteria (Section 2.2.2). In this sense, the elements were 

developed to be already valid within the observations conducted in the research, but how can 

we further justify the 15 kinaesthetic elements and argue for their potential transferability to 

broader cases and how do we know that they are ‘good enough’ (Glanville, 2015, p.17)?  

There is no agreed taxonomy of kinaesthetic qualities to which we can refer to measure the 

validity of the proposed kinaesthetic elements. However, the literature on human perception 

and anatomy provides a comprehensive description of the functions of body parts, which 

makes it possible at least to confirm that there is no critical omission of the types of senses 

worth considering as dimensions of kinaesthetic empathy, or kinaesthetic elements. While the 

emphasis was on my observation in Phases 1 and 2, the literature-driven approach in Phase 3 

provided an underpinning framework and complements the earlier, relatively intuitive 

exploration. Reviewing the literature on human perception and anatomy increased my 

understanding of human senses and allowed me to identify kinaesthetic empathy in a new 

manner. One instance was the identification of the element of proprioception. 

In contrast, there are several basic human functions and ways of perceiving that can be 

expected to be part of kinaesthetic empathy with object movements that were not identified 

in the observations. First, the sense of temperature, or thermal perception, was not connected 

to any of the observations conducted. For example, watching a piece of paper being set on fire 

might allow observers to kinaesthetically empathise with its transformation or degradation 

(potentially relevant kinaesthetic elements in this context being tension, volume, 

proprioception), but the sense of heat is rarely associated with kinaesthetic empathy with 

object movement. Second, gastric muscle sensation is considered to be part of human 

kinaesthetic senses: Bartley (1959) positions this organic kinaesthesis in contrast to skeletal 

kinaesthesis. We may be aware of the movements of the stomach walls when we are hungry, 

but, like the perception of heat, none of my observations was associated with this type of 

kinaesthetic sense. 
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Table 3.5 shows the correspondence between kinaesthetic elements and the literature on 

perception and anatomy. Despite the comprehensive knowledge that exists on perception and 

anatomy, we need a new structure or vocabulary to make kinaesthetic empathy a useful 

concept for designers’ observations and creations. Kinaesthetic elements directly address this 

need and suggest a form of synergy between the observation conducted in the research and 

the scientific insights provided by the literature. 

The fifteen kinaesthetic elements can be categorised into three groups: structural, temporal 

and spatial (Table 3.6). Structural elements lie in transformation, a change of attitude and 

interaction with external objects. In contrast, temporal elements are dependent on the 

dynamics of movement, not necessarily on structural change in the objects themselves. There 

is one spatial element, space, which is influenced by both the structural and temporal factors. 

How explicitly we perceive these elements depends on many factors, including intensity, 

predictability and the human similarity of the observed objects. 

Table 3.6 Three groups of kinaesthetic elements 

Group Kinaesthetic elements identified by participants

Structural balance, articulation, tension, haptic, volume, in&out, proprioception

Temporal impulse, resistance, gravity, oscillation, rhythm, tornado, still

Spatial space
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3.4 Icons of kinaesthetic elements 

To make the idea of kinaesthetic elements more communicable, I created GIF  icons with the 37

help of an animation designer. We visualised each element with both human and object 

movements. The object movements selected are those that are likely to evoke explicit 

kinaesthetic empathy with each element. The human movements are the kinaesthetic 

representations of each object movement. Based on my concept sketches (such as those 

presented so far) and videos (Figure 3.51, upper left), the icons were developed through 

several exchanges I conducted with the animation designer (Figure 3.51). Reflecting the 

change in the arrangement of the kinaesthetic elements and feedback from people such as 

workshop participants, the icons were refined through two phases (Figure 3.52–54). 

The icons were extremely useful in communicating the non-verbal aspects of movement and 

kinaesthetic empathy. They are designed to be simple and ‘empty’ (Hara, 2003, pp.112–115). 

This intended vagueness allows designers to interpret each concept and to be inspired by the 

marginal space of the animations. Technically, animation is a medium which is inherently 

good at expressing the diverse qualities of movement through exaggeration (Lasseter, 1987). 

But the icons were designed to represent relatively real physical phenomena naturally, rather 

than to explicitly exaggerate with ‘unreal’ expressions. 

  

Figure 3.51 
Process of 
making icons of 
kinaesthetic 
elements.

 GIF = graphics interchange format.37
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Figure 3.52 
Icons of the fifteen kinaesthetic elements. For 
each element, the human movements on the 
right represent the body movements that might 
produce the kinaesthetic sensation projected 
onto the object movements represented on the 
left. At this stage, ‘tornado’ was used as the title 
for the rotative kinaesthetic element which was 
later renamed as ‘rotation’ for a more neutral 
connotation.
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3.5 Kinaesthetic design framework 
Kinaesthetic elements and supplemental ideas together form a larger framework, or the 

kinaesthetic design (KD) framework, which supports the kind of designing that is possible 

based on kinaesthetic empathy. This section illustrates the framework by describing further 

considerations of kinaesthetic elements and another system to explore movement qualities 

which I call the qualitative spectra (Section 3.5.2). 

3.5.1 Considerations 

It is worth emphasising that kinaesthetic elements are potentially interwoven with each other, 

and are not intended to be discrete. From my conversation with other researchers and 

practitioners, scientists and engineers tended to expect ‘discreteness’ among the elements. 

But the elements and the icons are intended to express identifiable features of ambiguous 

experiential qualities. The work aimed to offer a new vocabulary, a new way of exploring the 

ineffable qualities. It is important to note that the kinaesthetic elements are concerned with 

kinaesthetic empathy with object movement, and therefore are not guaranteed to function as 

a classification of human kinaesthetic senses in general. 

The process of developing kinaesthetic elements was exploratory and reflective rather than 

linear and simultaneous. The main challenge involved the categorisation and naming of 

intangible, ineffable kinaesthetic senses. As discussed earlier, the kinaesthetic elements 

presented here are not the sole or exclusive way of categorising kinaesthetic empathy with 

object movement but merely one of many possibilities. If this work is conducted by other 

researchers or with a different motivation, the result would probably be different. 

Titles of kinaesthetic elements 

There was a challenge in naming and categorising kinaesthetic elements. For instance, 

articulation was initially named joint after the structure in the human body that creates the 

specific kinaesthetic sense. But articulation was later adopted with the aim of referring widely 

to the structures in which transformation concentrates on a point or a line (e.g. a sheet of 

paper folded on a line) beyond the typical mechanical joints used in robotic arms. Likewise, 

before the use of the term resistance, friction was originally used because of its connection 

with a decrease in speed. Its association with contact between multiple surfaces, however, 

confused the meaning of the element and it was replaced with resistance, which does not 

necessarily involve the collision of things. 
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Several elements were removed because they were too specific. For example, cross was 

identified by the workshop participants and I considered it as a potential new element. It 

referred to the kinaesthetic sensation of parts of the body being crossed or entangled. 

However, I concluded that the element was too specific to categorise as an individual element 

and finally considered it as a case in which articulation and proprioception are combined. 

Kinaesthetic similarity 

The knowledge demonstrated so far provides a partial answer to one of my questions: what 

makes us experience kinaesthetic empathy with the movements of physical, non-

anthropomorphic objects? The extent to which people experience kinaesthetic empathy while 

observing a movement seems to depend on ‘kinaesthetic similarity’, the extent to which 

observers associate their kinaesthetic memory with the observed movements. Kinaesthetic 

elements function as a useful lens through which to explore similarity and dissimilarity 

between people’s kinaesthetic repertoire and observed movements. The numbers of elements 

identified in the observed movement do not necessarily determine the degree of similarity. 

Rather, the identified elements indicate the potential points that trigger kinaesthetic empathy. 

Kinaesthetic similarity also depends on the quality and intensity of kinaesthetic empathy. 

Qualitative spectra (see Section 3.5.2) can offer a set of references to search for the nature of 

the experienced quality. 

3.5.2 Qualitative spectra 

Kinaesthetic elements do not by themselves reveal associated general qualities such as 

intensity (e.g. heaviness, lightness) and emotional qualities (e.g. busyness, relaxation). I 

created another movement analysis system, qualitative spectra, to cover such attributes of 

movement which were not necessarily concerned with kinaesthetic qualities. 

Comprising multiple continuums, each of which has opposite adjectives at each extreme (e.g. 

heavy/light), qualitative spectra support the further articulation of movement qualities whose 

basic ideas were first considered in the previous study (Section 3.1.4). A source of inspiration 

for the idea of spectra lies in the movement analysis system Effort/Shape, developed by Laban 

and Bartenieff (Bartenieff, 1980). The analysis of Effort is based on three criteria – weight, 

time and space. Each criterion is expressed as a continuum between two opposing extremes 

(e.g. light and strong, in relation to weight). Shape refers to the path that the movement 

follows. HCI researcher Michelle Bacigalupi (1998) also considered shape to be a spectrum, 

using descriptions such as ‘arch-like’ and ‘spoke-like’ (Figure 3.55) to explore the qualities of 
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kinetic typography. The idea of the spectrum is useful as ‘the contrast of substances and the 

sensorium’s responsiveness to it dramatizes meaning through the opposite 

formulations’ (Dondis, 1974, p.85). 

!  

Figure 3.55 
Effort/Shape expressed as four spectra (Bacigalupi, 
1998). Effort comprises Weight, Space and Time. 

In addition to these spectra, a recent study of the anthropomorphism of moving objects (Wolf 

& Wiggins, 2018) provided a further reference for the variety of spectra that are potentially 

relevant to kinaesthetic empathy. I selected eight of the spectra proposed by Wolf and 

Wiggins (ibid.) that seemed most relevant and tested them in my later workshops to see how 

they might help designers articulate movement qualities (Figure 3.56). Section 4.1 provides 

further details but I learned then that the benefit of qualitative spectra was not necessarily the 

outcome of the analysis. The attempt to position the movement qualities on continuums in 

itself helped the participants deepen their understanding of the quality of movement. 

  

Figure 3.56 
Eight of the spectra used in Wolf & Wiggins (2018). 

 light - - - - - - - - - (Weight) - - - - - - - - - strong 

direct - - - - - - - - - (Space) - - - - - - - - - indirect  

   quick - - - - - - - - - (Time) - - - - - - - - - sustained 

arch-like - - - - - - - - - (Shape) - - - - - - - - - spoke-like 

         busy - - - - - - - - - (i) - - - - - - - - - relaxed 

               painful - - - - - - - - - (ii) - - - - - - - - - comfortable  

  serious - - - - - - - - - (iii) - - - - - - - - - funny 

 heavy - - - - - - - - - (iv) - - - - - - - - -light    

surprising - - - - - - - - - (v) - - - - - - - - - calming  

 awkward - - - - - - - - - (vi) - - - - - - - - - smooth  

 factual  - - - - - - - - - (vii) - - - - - - - - - social 

    extrinsic - - - - - - - - - (viii) - - - - - - - - - intrinsic
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3.6 Kinaesthetic Motion Database 

The Kinaesthetic Motion Database (KMD) is a web-based database of various kinds of 

movements of both objects and humans. It was created as an embodiment of the knowledge 

and examples collected so far and as a tool which other designers can use to learn about and 

explore kinaesthetic movements. Unlike print media, the digital format enables the 

presentation of a temporal sense of movement.  Appendix A describes how readers can 38

access and explore the digital data. 

The database comprises five different kinds of content (Figure 3.57–62): 

‘Elements’ (kinaesthetic elements and examples), ‘Spectrum’ (qualitative spectra and 

examples), ‘Sound’ (outcomes of sound experiments), ‘Design’ (the outcomes of Study III) 

and ‘About’ (an introduction to the database). The database was first prototyped by using an 

online web template (Google Site)  and later re-created from scratch by using basic web 39

languages such as HTML, CSS  and Javascript. 40

Although this research did not include a thorough study of the relationship between sound 

and kinaesthetic empathy, I conducted a preliminary exploration in collaboration with a 

product designer, Anne Zhou, and a sound designer, Yaprak Göker, who both also 

participated in the final project. We searched for a variety of sounds associated with everyday 

objects. This pilot study indicated a possible direction for future research in which 

kinaesthetic elements become a set of lenses through which to explore the kinaesthetic 

potential of everyday sounds: what would balance sound like? With which elements is that 

sound associated? 

 A similar taxonomy of motion graphics is presented in Japanese designer Akamine Kazuki’s Motion 38

Periodic Table (2015) in the form of a periodic table. It is created as a reference tool for animation and 
user interface (UI) designers. Motion Periodic Table (accessed in November 2018): http://
foxcodex.html.xdomain.jp

 Web page creation tool offered by Google.39

 HTML = Hypertext Markup Language. CSS = Cascading Style Sheets.40

http://foxcodex.html.xdomain.jp
http://foxcodex.html.xdomain.jp
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Figure 3.57 
Main page (Kinaesthetic Motion Database). The 
details of each element is available by clicking 
the icons. The icons transform into animated 
human figures when a mouse is hovering over 
them. This effect not only creates the sense of 
feedback (to tell the users that the icon is 
clickable) but also playful and joyful interaction 
which might motivate designers to engage with 
this system more (Norman, 2003, pp.17–34). 
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Figure 3.58 
The detail about balance element (Kinaesthetic Motion Database). It 
was often the case that plural kinaesthetic elements can be identified 
in the movement of one object. Thus, some of the video clips appear 
in different categories of kinaesthetic element. All kinaesthetic 
representations in the database are currently performed only by me. 
This is potentially criticised for the highly subjective perspective, but 
this level of consistency and depth of articulation were difficult to 
achieve otherwise at this stage.
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Figure 3.59 
‘Qualitative spectrum’ (Kinaesthetic 
Motion Database). Embedded videos 
explain each of the spectrum.
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Figure 3.60 
‘Sound’ (Kinaesthetic Motion Database). 
Sound designer Yaprak Göker created a 
number of sounds by using Foley 
technique for the same icons (embedded 
videos shown in the figure). Product 
designer Anne Zhou collected a variety 
of sounds of specific types of objects 
such as doors and switches of lights.
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Figure 3.61 
‘Design’ (Kinaesthetic Motion Database). 
The embedded video is the short film 
created in the third project.
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Figure 3.62 
‘About’ (Kinaesthetic Motion Database). An 
introductory video is embedded (top). It is aimed at 
providing an overall guideline to the participants in 
the workshop prior to the workshop sessions. The 
online questionnaire conducted before the workshop 
confirmed that the video was allowed participants to 
understand the basic idea of the workshops. 
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3.7 Summary 
This study concentrated on the development of kinaesthetic elements. The expansion of the 

elements did not occur as a linear process, nor did it follow a standard procedure. Rather, it 

was constructed through the iteration of my observation, reflection and response to feedback 

from workshop participants. Starting from the first four elements, the new elements were 

added to cover a wider range of kinaesthetic empathy with object movement. The act of 

exploring kinaesthetic empathy, and of aiming to better articulate it, in turn presumably 

affected the way I perceived object movement and my own kinaesthetic sensibiilty. 

The intuitive conception of kinaesthetic elements, especially the first four, was one of the 

creative leaps that happened in my PhD. It became my lens through which I started to be able 

to unpack the seemingly intractable experience of kinaesthetic empathy. The elements were 

identified organically and reflectively: one element served as a lens through which to identify 

others. The elements are not necessarily discrete from each other, but were potentially 

interwoven. 

The creation of the KMD was also one of the most significant steps taken in this research. It 

allowed me to communicate my ideas and observations, with examples, to other people and 

to work with other designers based on my findings. While I relatively passively listened to the 

participants and tried to induce new findings in the first study, in this study I actively explored 

my own sensory experiences and, out of this, developed new concepts through exchanges 

with other designers. In the following studies, Studies II and III, a more participatory 

approach was taken: other designers were involved to test the framework that was developed, 

including kinaesthetic elements and qualitative spectra. 
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Chapter 4.  
Empirical Studies, Part II 

This chapter presents my empirical research into the potential application of the KD 

framework to design practice. First, it describes the design workshops (Study II) in which the 

proposed design framework was used by design practitioners. While the workshops informed 

new knowledge of both the experiential aspect of kinaesthetic empathy and its potential value 

for design practice, the exploration into the applicability was limited due to the short time 

frame. This limitation led to the next study (Study III), in which I explored the significant 

degree to which kinaesthetic empathy could be applied to design in collaboration with several 

creative practitioners from various disciplines. 

4.1 Design workshops  
The design workshops were conducted in parallel with the development of the KD 

framework and the KMD. Feedback from the participants improved the framework (e.g. the 

development of kinaesthetic elements from Phase 2 to 3) and provided new insights into 

kinaesthetic movement. Workshops were useful as a way of introducing and testing new 

concepts and methods in a short time frame. Exercises such as observation, analysis and idea 

generation were conducted in several formats, exploring their combinations. For the first two 

sessions, I conducted interviews with the participants three to four days after the sessions so 

that they could reflect on and talk about their experiences in the workshops. 



!166

4.1.1 Workshop design 

Overview 

Six sessions were conducted in total, each comprising three parts: 1) introduction, 2) analysis 

and 3) ideation. The first part was aimed at familiarising the participants with the concept of 

kinaesthetic empathy and the original design framework. In the second part, the participants 

used the framework to analyse the qualities of object movement in everyday objects, kinetic 

sculptures and natural phenomena. The final part was to use the framework to generate new 

ideas in kinetic design from a kinaesthetic perspective. As Table 4.1, Figure 4.1 and 4.2 

indicate, there were often minor updates in the content, reflecting the results of each session. 

I designed and facilitated all the sessions but I avoided providing specific instructions on the 

content of observation and ideation. The priority was to observe participants’ voluntary 

reactions rather than to find a better way of teaching. Concrete examples of the analysis and 

ideation were collected in the form of annotated sketches, rough physical models, video 

records and task sheets, which embodied the process, thoughts, misinterpretations and 

connections to theories in other fields. 

Participants 

Since kinaesthetic empathy is not yet widely recognised in the field of design (as is made clear 

in Chapter 1), I expected the tasks to be challenging for the participants. The workshops 

required a certain level of aesthetic sensitivity and the ability to quickly understand the new 

concept and use it for creative tasks. In this sense, student designers from the RCA were ideal 

as participants to begin with. The participants consisted of 32 people in total from the MA 

and PhD programmes in design-related areas such as industrial design, product design, 

fashion design, textile design, interior design and architecture. They were a mixture of those 

who had prior professional experiences and those who did not. 
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Tasks for analysis (Session 1–6) 

Figure 4.1.1 
Task for analysis in Session 1. 
Analysis based on task sheets.

Figure 4.1.2 
Task for analysis in Session 2. 
Analysis based on task sheets.

Figure 4.1.3 
Task for analysis in Session 3. 
Participants grouping drawn 
sketches.

Figure 4.1.4 
Task for analysis in Session 4. Analysing 
kinaesthetic movements through hand 
gestures.

Figure 4.1.5 
Task for analysis in Session 5. 
Analysis based on task sheets.

Figure 4.1.6 
Task for analysis in Session 6. 
Analysis based on task sheets.
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Tasks for creation (Session 1–6) 

Figure 4.2.3 
Task for creation in Session 3. All 
participants creating kinetic design 
ideas individually.

Figure 4.2.4 
Task for creation in Session 4. All 
participants animating their design 
models individually.

Figure 4.2.5 
Task for creation in Session 5. All 
participants creating kinetic 
design ideas individually.

Figure 4.2.6 
Task for creation in Session 6. All 
participants animating their design 
models individually.

Figure 4.2.2 
Task for creation in Session 2. Three groups of 
participants creating kinetic design ideas.

Figure 4.2.1 
Task for creation in Session 1. Two groups 
of participants creating kinetic design ideas.
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4.1.2 Tasks and results 

A: Kinaesthetic empathy analysis (task sheets) 

How would designers use kinaesthetic elements to explain their experience of kinaesthetic 

empathy? Similar to wine tasting, task sheets detailing different ways to express qualitative 

experiences, such as that shown in Figure 4.3 were used. Each participant watched the 

movement of an object, either in the form of videos presented on a laptop or projection 

screen or by observing physical objects demonstrated in front of them. First, participants 

drew the object’s movement on the left and their kinaesthetic empathy with the movement by 

using the technique of kinaesthetic representation on the right (Step 2). They were also asked 

to annotate the sketches and describe where and how, in the object, they identified the 

kinaesthetic elements.  After this, qualitative spectra were used to articulate more general 41

qualities of the object movement (Step 3). Once complete, participants exchanged the task 

sheets with others and commented on others’ analyses relating to how much they could, or 

could not, understand (Step 4). 

There were some cases in which participants thought of a specific kinaesthetic representation 

first and then analysed which kinaesthetic elements related to it. In other cases, kinaesthetic 

elements functioned as a lens to explore what sort of kinaesthetic response they might have 

experienced. In both cases, the elements seemed to help them post-rationalise their 

embodied reactions to the observed movements. The spectra (Step 3) were useful not only for 

observing the movement qualities according to each continuum, but also for understanding 

the relevance of the spectra. As movements are dynamic phenomena, the quality may also be 

dynamic and different according to each moment of the movement. Some kinaesthetic 

representations were expressed with whole-body movement and others with movement of 

specific parts of the body or in specific situations (e.g. Figure 4.3; see Appendix B for more 

examples). 

 In the case of Figure 4.3, the participant watched a video clip of a kinetic lamp shade (Figure 1.6.4, 41

Video 4.1: https://miyoshikensho.com/phdvideo.html#41) and drew several sketches of bodily actions 
(and a reference to a jellyfish) to express the perceived kinaesthetic empathy. In most cases, the 
participants used multiple sketches to articulate their kinaesthetic empathy even with one motion.

https://miyoshikensho.com/phdvideo.html#41
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Figure 4.3 
Task sheet for analysis filled in by 
a participant.
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B: Kinaesthetic empathy creation 

‘Kinaesthetic empathy creation’ was a task in which the participants used the proposed design 

framework, especially kinaesthetic elements, to generate new ideas about kinetic design 

objects. The ideas were presented as annotated sketches, and were occasionally accompanied 

by physical models. Figure 4.4 and 4.5 show one of the ideas created by participants, titled 

Crowd Control in Panic Situations. The designers who created this idea intended that users 

would experience the kinaesthetic empathy of tension, friction,  haptic and balance with the 42

shrinking motion of the floor. The fabric in the picture is the small-scale model and the fingers 

stand for users’ behaviour. This is a good example of using kinaesthetic empathy for a 

functional purpose, communicating an emergency through kinaesthetic sensation. 

C: Reflective interviews 

Reflective interviews were conducted for the first two sessions to capture participants’ 

reflections on the workshop. The interviews were organised three to five days after the 

workshop and conducted individually. Semi-structured interviews were carried out, focusing 

on the following questions: 

Q1. What were the benefits and challenges of applying kinaesthetic empathy to design? 

Q2. How did your perception of movement change through and after the workshop? 

The responses from the participants were diverse in several ways. The following section 

describes the insights from the reflective interviews as well as the overall results of the 

workshops. As the information obtained from the interview gradually became saturated, I 

stopped conducting the interviews after the second session and instead concentrated on my 

own reflections on the sessions and potential plans for the next sessions.

 The element of friction was renamed as resistance in the later process.42
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a. 
Figure 4.4 
Crowd Control in Panic 
Situations (concept sketch). 

Figure 4.5 
Crowd Control in Panic 
Situations (small-scale rough 
model). The wave-shaped 
fabric represents the condition 
of the carpet in emergency and 
the hand and fingers a person 
walking along the wave on the 
carpet. 
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4.1.3 Implications 

I. Input for kinaesthetic elements 

The GIF icons of the kinaesthetic elements occasionally narrowed the interpretation of the 

elements. For example, some participants thought that impulse meant the movement with the 

specific acceleration, exactly as expressed by the animation, although my original intention 

was broader. The icons were designed merely to express an obvious example of each 

kinaesthetic element. This miscommunication was revealed by my conversation with 

participants during the workshops and the reflective interview. 

II. On the nature of kinaesthetic empathy 

II-i. Activeness and passiveness of kinaesthetic empathy  

Some participants pointed out the gap between the natural, immediate response to 

movements (that results from passive, inattentive observation) and kinaesthetic empathy 

with movements (from active, attentive observation).  My observations also support the 43

view. However, if the kinaesthetic sensations designers explore through attentive observation 

would not be experienced by people (or the users of designed objects), what would be the 

benefit of exploring the kinaesthetic dimension? This is where plasticity comes in; people’s 

kinaesthetic sensitivity changes over time, possibly influenced by their physical condition and 

behaviour. Designers may not be able to force people to experience the intended kinaesthetic 

empathy as it is, but they can at least create opportunities for people to experience it. 

II-ii. Personal yet potentially shareable 

The kinaesthetic representations illustrated by participants consist of references to various 

scenes in their lives (e.g. ‘haptic feeling on the hand receiving strong wind when you stretch 

your arm out of a car driving very fast’, ‘taking off a sweater’, ‘the tensional feeling of biting 

and stretching a rice cake’) (see Appendix B for details). These references related not only to 

their memory of bodily movements, but also to their imagination. In addition, some 

references were personal and cultural.  In terms of kinaesthetic sensations, the boundary 44

between memory and imagination appears sometimes to be blurred. Even without an actual 

 This parallels the three stages of Einfühlung of Vischer (1994).43

 For example, the feeling of ‘eating a rice cake’ (Figure 4.6, right) was used by one participant to 44

describe her kinaesthetic empathy with the transforming lampshade (Figure 1.6.4, Video 4.1). Another 
participant in the same session commented that he did not quite understand the meaning expressed by 
the reference because of his little former experience of eating a rice cake just like the sketch. But he 
finally seemed to better imagine the intention after hearing additional explanations from the 
participants.
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bodily experience, one could extend one’s repertoire of kinaesthetic sensations to some extent 

by exploring imaginative sensations. This ‘loose’ boundary between what one knows and 

what one does not seems to make kinaesthetic empathy, either with a human or an object, 

possible. 

II-iii. Confusion with affordance 

Some participants mentioned their uncertainty as to whether they had understood the 

concept of kinaesthetic empathy correctly. This is understandable, given the non-verbal and 

subjective nature of the phenomenon. In fact, the concept was often confused with what I call 

an affordance-related kinaesthetic response. When an appropriate behaviour is demanded or 

invited, or afforded by an object or environment, there can be a kinaesthetic impulse in the 

observer even if no external behaviour results. In contrast, kinaesthetic empathy is not 

necessarily about the potential action towards the observer’s surroundings but about the 

feeling which results from projecting him/herself, either actively or passively, onto an 

observed object. Figure 4.7 shows my exploration of how these differences could be 

visualised (see Appendix C for more examples).  45

There seem to be three kinds of kinaesthetic stimuli for people to interact with the 

movements of everyday objects: 1) direct kinaesthesis that results from physically interacting 

with kinetic objects (e.g. opening a door with a hand), 2) affordance-related kinaesthetic 

impulse and 3) kinaesthetic empathy. How do they co-exist? Do they affect each other? In 

applying kinaesthetic empathy to designing objects, it is important to be aware of which type 

of kinaesthetic sensation one is attempting to stimulate with one’s designs. 

II-vi. On qualitative spectra 

There were some cases where participants found it difficult to specify one point which 

corresponded to the quality of object movement, as the quality changed dynamically, even 

within the same phenomenon. In a case such as this, they could express as much complexity 

as they thought valid. Figure 4.8 illustrates this consideration by one of the participants. 

 For example, seeing a tree can allow observers to explore several possibilities in terms of how to 45

physically interact with it—sitting on it, hanging from its branch, climbing up it, etc. And this 
exploration can be embodied: even if (s)he is not sitting on a tree, it is possible to internally simulate the 
bodily sensations of such actions just by looking at the object. This kinaesthetic impulse is what I call an 
affordance-related kinaesthetic response.
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Figure 4.6 
Task sheet for analysis (example 1).

Figure 4.8 
Task sheet for analysis (example 
2). F Vecteur 2 (Video 4.2) was 
analysed.
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Figure 4.7.1 (top) 
Kinaesthetic representation of the 
kinaesthetic empathy I experienced 
while observing the tree. This 
series of photos are part of my 
exploration into the difference 
between kinaesthetic empathy and 
the concept of affordance. 

Figure 4.7.2 (middle) 
One of the potential actions that 
are afforded by the tree (part I).  

Figure 4.7.3 (bottom) 
One of the potential actions that 
are afforded by the tree (part II).
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III. On the application of the KD framework in design 

III-i. Innate hurdle in the use of movement in design 

The participants generated a number of ideas, including well-considered and well-designed 

ones. However, the ideation seemed to be a challenging task for some. In fact, designing a 

kinetic object that reflects the insights into kinaesthetic empathy involves the consideration of 

several things: 1) how the movement relates to the function of objects; 2) what kind of 

mechanisms realise the movement, and 3) how kinaesthetic the movement is and what it 

means for the design. The lack of reference to existing related products or objects probably 

also made the task challenging. The fluency of ideation was variable, depending on the 

participants. Some were more fluent and applied the concept more quickly than others. 

III-ii. Applicability to product design 

Unlike performative arts, where observers (i.e. spectators) and observed movement (i.e. 

dancers, performers) are usually distant and physically separate, designing (kinetic) products 

requires the consideration of a variety of relationships between people and objects. Some 

objects are usually only seen from a distance (e.g. wall clocks) while others are touched and 

moved (e.g. the doors of cabinets). Some are located above people (e.g. ceiling fans) while 

others are used at a lower level (e.g. robot cleaners). Figure 4.9 explores the possibilities of 

the positional relationship between people and kinetic objects. 

The KD framework does not yet cover the complex interaction of multiple types of 

kinaesthetic sensations comprehensively. At this stage, it is focused on the sensations of 

kinaesthetic empathy that people might experience while observing (not physically 

interacting with) the movement of somewhat human-scale or product-scale objects. 

Presumably this purity enabled me to construct the design framework, and especially the 

concept of kinaesthetic elements. Further research is required to reveal the ways in which 

kinaesthetic empathy and other kinds of bodily stimuli would affect each other. 

IV. Limitation 

The dominant numbers of participants were students from the RCA who were studying 

design or architecture. Whilst their creative input certainly enriched the outcomes of this 

study, the range of participants covered by this study is still limited, leaving its transferability 

to other cases (e.g. other skill levels, age groups, regions, etc) unclear. Testing a similar 

workshop format with a wider range of participants would allow me to do somewhat more 
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Figure 4.9 
The variety in the scales of 
objects and their positional 
relationship with observers.

How would our kinaesthetic empathy with object motions 
depend on the scales of the objects and their positional 

relationship with us? What kinds of design applications can be 
considered?

A somewhat human-scale 
kinetic object—can it be 
possibly used as a coat 

stand that reacts to you?

How about a slightly 
smaller one—‘dog’-scales? 
Some sort of desk lamp?

Or what if much larger—
architectural scale? How would 
the scale affect our kinaesthetic 

empathy with the motion?

or what if it’s smaller (hand-
scale)…?

or even smaller….

How will physical 
interactions with kinetic 

objects affect our 
kinaesthetic empathy their 

movements?

If there is a ‘kinetic’ shoulder 
massage device, how would people 
kinaesthetically empathise with its 
motion? Or would they do at all?

Even similar object 
movements can be observed 

from a distant…
… or from inside…

…or from ‘on the object itself’. 
How would people’s direct 

kinaesthetic sensation affect 
their kinaesthetic empathy 
with the movements of the 
objects they observe? Or 
could this question itself 

possibly trigger some 
inspirations for new kinetic 

designs?
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neutral observations. However, instead of pursuing an objective appraisal of my proposed 

design framework, I focused on a specific issue identified in the workshops and explored it 

with even more specific kinds of people in the following study. This research was ultimately 

about offering a body of knowledge (e.g. frameworks, methods, tools) and finding out how it 

would benefit the design of kinaesthetic movement. Hence, the lack of knowledge about what 

kinds of concrete applications could be achieved through the proposed design approach 

appeared to be a more serious limitation than how other designers might respond to my 

design framework differently from those who had engaged with it so far. 

4.1.4 Summary 

In this study, the design framework was tested through six workshop sessions. Feedback from 

participants provided new perspectives, ideas and questions on the kinaesthetic potential of 

the movement of objects, which were explored in the following workshop session, creating a 

feedback loop. Through the workshops I became aware that they were not necessarily about 

proving the ‘usefulness’ of my proposed design framework and tools. Rather, the processes 

themselves in which the designers engaged with such provisional ideas enabled me to re-

examine the various nature of the proposed design framework, as well as the response from 

participant designers. 

The critical limitation of the study lies in the presentation of the kinetic design ideas created 

in the workshops. The annotated sketches and rough models provided rich information on 

their ideas such as forms, functions and the kinaesthetic impact on people. However, the 

exploration of the temporal facet of movement remained insufficient. Further research was 

required to explore how the KD framework would function in designing physical movements. 



!181

4.2 Collaborative project 
The final study was aimed at overcoming a defect in the previous study. The KD framework 

provided guidance for designers’ observations and idea generation. Yet, the design ideas 

generated could only be presented merely as annotated sketches, or small-scale models at 

best, within the limited timeframe. Without physical movement, it was difficult to properly 

examine whether the movements the designers conceived would allow us to perceive the 

intended kinaesthetic responses. The objective of this research was to conduct an extended 

practical exploration by experimenting with real movements. 

To this end, one may naturally think of the method of (mechanical) prototyping – the 

creation of physical models that are capable of testing the intended movements and functions 

(Hanington & Martin, 2012, p.138). However, as I knew from my earlier research and my 

educational background in engineering, it was expected to be challenging and costly to 

prototype mechanical, and especially self-actuated, movements with a high level of accuracy 

with subtle nuances. To avoid this probable risk and enable a more flexible and exploratory 

approach, I considered an experimental partnership with puppeteers. 

My role in the research is threefold: 1) as a curator who appoints the team of practitioners and 

guides the project, 2) as one of the designers responsible for the creative exploration by using 

the framework, and 3) as a researcher who communicates new knowledge through reflection 

and analysis. The following section briefly introduces the design framework then discusses 

the process and outcomes of the collaborative project. 

4.2.1 Approach 

Puppetry as design exploration 

Almost a year before this project began, I had the opportunity to interview a professional 

puppeteer, Rachel Warr. She had comprehensive knowledge of puppetry, staging and 

movements and also showed me a quick demonstration of puppetry, animating a random 

piece of paper that happened to be on my desk. The way in which she expressed diverse 

qualities in the movement was highly impressive. I recalled this experience and connected it 

to my research when I was planning how to proceed with the present study. The initial 

consultation with Warr indicated her great openness to experimental projects such as this 

research, which gave me an intuitive confidence to follow this exploratory direction. 

Hopson (2009) suggested in his essay that areas with a long history in the exploration of 
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movement qualities and techniques of movement, such as puppetry, might be a useful 

resource for kinetic design. Several studies in HCI have explored the ways in which the 

puppetry of tangible objects can contribute to the design of digital animations (Sturman, 

1998; Barnes et al., 2008; Numaguchi et al., 2011; Held et al., 2012). However, there are very 

few precedents for the use of puppetry in product design, which meant that this approach was 

both a challenge and an opportunity. 

The anticipated benefit of collaborating with puppeteers was threefold. First, in puppetry, the 

body of the performer becomes the ‘actuators’ of the objects, which would enable intuitive 

and flexible exploration of the subtle nuances of movement. Without the need to rebuild 

mechanical structures or rewrite programmes,  the rapid iteration of testing movement 46

might be possible. Second, puppetry could broaden the possibility of design ideation by 

removing the constraints of time and technological resources. Third, the puppeteer’s 

knowledge and repertoire of movements could help with designers’ exploration of the 

movement qualities. 

The introduction of puppetry as a means of design exploration brings freedom from the 

technological implementation, which helped the designers to transcend orthodox ideas in 

their thinking. At the same time, we had to carefully consider the the balance between realism 

and fiction in the project, since puppetry makes even the performance of wizardry easy. It 

was my decision as a curator and a researcher to pursue the path of realism and feasibility, 

rather than depicting a completely fictional world. This is because a completely fictional 

phenomenon, because of its idiosyncrasy, might dominate the perception of the objects, 

which might interfere the potentially subtle aesthetics explored with kinaesthetic empathy. 

Team 

Beginning with the partnership with the puppeteer, the project created a new space in which 

practitioners with different skills collaborated towards a common goal. The collaborative 

team consisted of the following nine members (Figure 4.10): two puppeteers, Rachel Warr, 

who contributed to all the stages of this project, and Tom Crame, who supported the video 

filming as the second puppeteer; three other product designers, Anne Zhou, Ruijing (Hazel) 

Yan and Viraj Joshi, who had participated in one of my earlier workshops and were already 

familiar with my research; a sound designer, Yaprak Göker, who is experienced in the Foley 

technique and was responsible for creating imaginative sounds for the designed objects; an 

 These are the tasks commonly imposed on engineers in a technical prototyping-based exploration.46
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actor,  Mark Esaias, who played the role of the user of the designed objects; videographer 47

Kumi Oda, and me. 

The objective of the project was twofold. One was to explore the applicability of the KD 

framework to kinetic design practice by creating physical artefacts that demonstrate the 

intended physical movements. The three other designers broadened the range of exploration 

and allowed me to observe their design processes from an external position. The other 

objective was to understand the potential of a collaboration between a number of different 

specialisms – industrial design, product design, sound design and puppetry. As an outcome, 

the project aimed to create a short film that presents the movement and function of the 

designed imaginary objects. 

  

Figure 4.10 
The collaborative team.

 The involvement of an actor was not initially planned. The original plan was to only film the physical 47

models of the objects in motion with the help of the puppeteers. However, in order to highlight the 
relationship between kinaesthetic empathy and the contexts of the objects, I adopted a new plan to 
show more concrete scenarios with a person (or people) who interact with the objects.
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4.2.2 Design process 

Instead of creating functional prototypes, we aimed to create and present full-scale props, as 

Dunne’s (1999) defines them, in a short film. The short film was primarily intended to be 

watched by the designers themselves. By removing the puppeteers and the tools used to 

animate the props (such as rods), the designers could simulate the question ‘what if the 

objects moved by themselves?’ and explore the commonalities and gaps between their 

original intentions and the movements performed by the puppeteers. 

This puppetry-informed approach is related to the ‘Wizard of Oz’ technique, ‘in which 

participants are led to believe they are interacting with a working prototype of a system, but 

in reality, a researcher is acting as a proxy for the system behind the scenes’ (Hanington & 

Martin, 2012). The common factor is that both approaches rely on the manual control by a 

researcher, or someone equivalent, to produce the behaviour of the artefacts, whether digital 

or physical, as if they were functioning automatically. Conversely, the essential difference lies 

in the type of audience involved. In the ‘Wizard of Oz’ method, researchers and 

experimenters create artificial systems for the participants to observe or experience. In this 

study, the primary audience for the final outcome consisted of the designers themselves. It 

was aimed at encouraging the designers to reflect on the design process and outcomes. 

Ideation and design principles 

Two principles for design emerged through the ideation process, in which potential ideas to 

pursue further were discussed. One was concerned with the degree of anthropomorphism. 

Whereas objects that resemble humans easily evoke kinaesthetic empathy, excessive reliance 

on an anthropomorphic appearance might distract from their use and detract from the 

aesthetics of the objects. We became aware of this during the ideation process, and started to 

pursue the object movements that were abstract (not explicitly human-like) yet kinaesthetic. 

The other criterion was related to Rickey’s ‘movement itself ’, which explores the integration 

of movements and other elements such as forms and forces. Similarly, we aimed to design 

movements that were linked with the functions or use scenarios of the objects in some way, 

rather than deliberately adding movements that were merely an accessory to these functions 

nor contexts, and were relevant to neither. 
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Puppetry 

It was not mandatory for the designers to use puppetry especially if their design models could 

already create the intended movements themselves. But all three designers showed an interest 

in adopting puppetry in their exploration. The puppeteer offered a brief introduction to 

puppetry techniques and her thoughts on the context to the designers at the beginning of the 

project. Once the designers had produced paper models, she provided more practical 

consultation on how the movements the designers planned could be realised with puppetry. 

The designers, instead of being able to avoid the technological implementation stage, had to 

deal with a new requirement – to enable the design models to be worked by a puppeteer. 

However, the puppeteer advised the designers not to consider this while carrying out 

ideation. Behind this was her confidence that there would always be ways to puppeteer 

objects, no matter what the anticipated movements were. She pointed out that a number of 

puppeteers might be required, depending on the planned effects. 

Video shooting and editing 

Seven products were eventually designed and filmed, taking the form of a story of an office 

worker’s day in London. This narrative setting was meant to reflect the cultural and regional 

influences on this project. The sound designer created the sound of the products, the actor’s 

behaviour and the environment. The video filming was based on storyboards (Appendix B.

47-52) created by the designers. 

The videographer, two puppeteers, the actor and I worked together for the filming. I mainly 

acted as director of the filming, based on the storyboards. As preparation, the puppeteers first 

explored the characteristics of the objects, their shape, weight, propensity for inertia and so 

on, by testing various postures to hold and animate the objects. They then explored the 

various qualities of the movements by advising each other and used rhythm and tone of voice 

to help themselves better synchronise their movements. They finally gradually brought their 

explorations together and stabilised the movements. 

Reflective interviews 

After the video editing was complete, I interviewed the product designers and the puppeteer 

individually in order to understand the experience, learning and reflection that had emerged 

from the project. The edited film was presented to them, and based on this, they reflected on 

the design processes and outcomes.  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4.2.3 Outcomes 

Seven imaginative products were finally designed and filmed, telling the story of an office 

worker’s day (Video 4.3).  The exact sequence of the scenes was not decided beforehand; it 48

eventually emerged out of the design ideas that were created. 

I. Breathing Humidifier 

Breathing Humidifier (Figure 4.11) was designed by Anne Zhou by focusing on the 

kinaesthetic sensations related to breath. Made of a silicone cover with a small hole and a 

wooden base, the humidifier inflates and deflates in the same way that lungs inhale and exhale 

(Figure 4.14). Water is vaporised and filled inside the flexible cover; it is emitted externally as 

the cover deflates and increases the internal pressure. By repeating this action, the humidifier 

was intended to diffuse the vapour into the surrounding space. 

The kinaesthetic potential of the humidifier’s movement can be explained with the 

kinaesthetic elements of rhythm, volume, and in&out. Rhythm derives from the repetition of 

inflation and deflation; volume from the volumetric change in the cover, and in&out from the 

cover emitting vapour and sucking air. Figure 4.12 and 4.13 provide further considerations. 

  

Figure 4.11 
A full-scale model of Breathing Humidifier created by one of the 
product designer, Anne Zhou, and animated by puppeteers. 
The vapour accumulated inside is emitted through the small 
hole on the upper right of its body. The dent on the upper left of 
the cover indicates the slight deflation of the humidifier.

 Video 4.3: https://miyoshikensho.com/phdvideo.html#4348

https://miyoshikensho.com/phdvideo.html#43
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Figure 4.12 
Sketches of Breathing Humidifier by Anne Zhou. 
Since the motion of the humidifier can be easily 
associated with that of human lungs, it would 
easily evoke kinaesthetic empathy. On the other 
hand, expansion and shrinking could potentially 
make the object appear to be some unknown 
creature, which was not the designer’s intention. 
Being aware of this risk, she explored the size 
and forms that can escape an excessive 
anthropomorphic or zoomorphic attribution 
without losing the kinaesthetic potential.

Figure 4.14 
Motion sequence of Breathing Humidifier 
(left to right). It is intended to be used in 
bedrooms, allowing people to empathically 
feel the sense of relaxed deep breath.

Figure 4.13 
Use scenario of Breathing Humidifier. The actor expressed 
the kinaesthetic empathy with the humidifier by synchronising 
his breath with the inflation and deflation of the humidifier. 
The objects were animated by two puppeteers; one controlled 
the cover’s motion by pulling the string attached to the 
internal surface of the silicon cover and the other controlled 
the fluid of mist synchronously with the inflation and deflation.
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II. Swirling Salt Mill and Stomping Pepper Mill 

Swirling Salt Mill was designed by Ruijing (Hazel) Yan, exploring the sense of escape from 

gravity. She imagined the ascent of salt travelling in the opposite direction of ground salt 

crystals in a salt mill (Figure 4.15). Although levitating salt crystals inside the mill was 

technically challenging, Yan used the mechanism of the Archimedean screw to make the salt 

crystals climb up the spiral (Figure 4.17, left). The mill has to be tilted slightly to enable the 

ascent to happen (Figure 4.18). The swirling ascent of the salt crystals is reflected in the user’s 

arm movement, drawing a similar spiral in the air (Figure 4.19). 

Viraj Joshi designed the Stomping Pepper Mill, which has human legs and feet stomping on 

something on the ground as its essence (Figures 4.16 and 4.17, right). He also considered 

personifying the ‘legs’ even more, e.g. moving them slightly back and forth as if walking, 

instead of moving one-dimensionally like pistons. But he eventually chose to keep the 

movement mechanical, for aesthetic reasons. In the film, the user’s response is expressed by 

the movement of his ‘feet fingers’ (Figure 4.21). 

Both mills were conceived as automatic devices. The purpose of this was to allow users to 

appreciate the movement of the mills without being hindered by their own bodily movements 

that would be necessary if the mills were manually activated. The filming models (Figure 

4.17) were made of styrofoam, wood and 3D-printed resin (Swirling Salt Mill) and metallic 

rods (Stomping Pepper Mill). The upper and lower parts of the mills were sprayed silver to 

identify the objects as kitchen items. 
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Figure 4.16 
Concept sketch (rendering) 
of Stomping Pepper Mill by 
Viraj Joshi.

Figure 4.15 
Concept sketch of Swirling Salt Mill by 
Ruijing (Hazel) Yan. Originally 
conceived as a pepper mill.

Figure 4.17 
Filming models of Swirling Salt Mill 
(left) and Stomping Pepper Mill (right).
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Figure 4.19 
Use scenario of Swirling Salt Mill. The 
actor expressed the kinaesthetic 
empathy with the motion of salt crystals 
by an exaggerated body motion. The 
action of sprinkling salt on the breakfast 
is gradually enlarged while being 
affected by the swirling salt crystals.

Figure 4.18 
Swirling Salt Mill in motion. The salt 
crystals climb up (and sometimes fall 
off) the Archimedean screw-shaped 
structure. See Video 4.3 for its actual 
movement.
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Figure 4.20 
Stomping Pepper Mill in motion. The 
two hammer-shaped arms grind the 
pepper corns by stomping on them.

Figure 4.21 
The actor’s feet stomping on the floor. 
An indication of the person’s kinaesthetic 
empathy with the motion of the pepper 
mill.
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III. Obnoxious and Courteous Ticket Barriers 

The movement of doors has been explored from communicative and gestural points of view in 

earlier projects ( Ju & Leifer, 2008; Ju & Takayama, 2009). As one of the designers, I focused 

on ticket barriers (which also have door-like movements) from a kinaesthetic perspective. 

The two sets of barriers allow viewers to perceive distinct movement qualities whilst sharing 

the same physical structures. Obnoxious Barriers (Figure 4.22, left) move at an awkward 

speed, creak heavily and finally slam the machines and make a banging sound (Figure 4.24, 

top). 

Courteous Barriers (Figure 4.22, right), in contrast, have a more gestural and graceful quality. 

The upper ends of the barriers move first and tilt forward, with the lower ends moving slightly 

later. As a result, the barriers follow a curvilinear path, as Figure 4.24 (bottom) illustrates. The 

smooth up-and-down movement and acceleration and deceleration recall the dynamic yet 

elegant kinaesthetic feeling of steps in a waltz. The puppeteers created the two distinct 

qualities of movement by using the same props (Figure 4.23), and the sound designer made 

the difference even more obvious.  49

The former represents a slight exaggeration of my own experience of ticket barriers in 

London Underground stations, whereas the latter indicates a desirable alternative, which 

minor changes in the dynamics and the mechanisms of the barriers could possibly enable. 

Both movements are associated with the element of impulse (the sense of acceleration) and 

resistance (the sense of deceleration), although they consequently take on opposite qualities. 

The haptic element is present in the creaking sound of Obnoxious Barriers that allows us to 

perceive the internal frictions and materiality of the object. Gravity is present in the waltz 

step-like movement of Courteous Barriers. 

 The barriers were made of styrofoam sprayed dark grey and the bases were made of MDF sprayed 49

light grey.
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Figure 4.24 
The actor expressed two kinds of kinaesthetic empathy 
through his reactions—shivering back and walking lightly. 
The same setting was used for both barriers and the 
same actor played both passengers separately which was 
combined in the postproduction.

Figure 4.22 
Obnoxious (left) and Courteous (right) 
Ticket Barriers.

Figure 4.23 
The puppeteers performing 
Courteous Barriers. They were 
erased in the postproduction of 
the film which finally looks as 
Figure 4.24.
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IV. Swaying Clock 

The second hands of mechanical clocks count seconds with either ‘tick-tock’ or continuous 

movements. But they are seldom used for practical purposes, and I saw an opportunity here 

to redesign their movement in an alternative way (Figure 4.25). Swaying Clock has a second 

hand that starts to literally sway at a certain time of the day (Figure 4.27). In the film, the 

clock is situated in an office environment. The swaying movement was intended to signal the 

time when work finished. The movement creates a free and relaxed atmosphere, in contrast to 

the ‘tick-tock’ movement, which is more rigid and mechanical. In the film, the swaying hand 

induces the man to relax (twisting his neck) and make a slightly playful action (turning to the 

left and leaving the office) (Figure 4.28). The motion of the clock hand was created as a CG 

animation based on the real movements of a carbon fibre in order to create a natural sense of 

movement (Figure 4.26). 

  

Figure 4.25 
Concept sketch of Swaying Clock. 
The motion of the second hand 
(top), an initial plan for puppetry 
(lower left) and an annotation of the 
clock’s intended movement (lower 
right).

Figure 4.26 
The puppeteer creating the movement 
of the second hand by bending a 
carbon fibre. The movement of the fibre 
was later reproduced as an animation. 
The white costume was used to make it 
easier to contrast the carbon fibre from 
the background. This specific approach 
was taken in order to create the natural 
sense of materiality and elasticity of the 
bending motion.
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Figure 4.28 
Use scenarios of Swaying Clock. The 
clock shows the elastic motion after 
6PM which is the time for the office 
worker (actor) to finish work. His 
kinaesthetic empathy with the bending 
motion is reflected in his action, 
standing up and leaving the office in a 
similarly elastic manner.

Figure 4.27 
Swaying Clock in motion. Based on the 
carbon fibre’s motion created by the 
puppeteer, an animation of the second’s 
hand was created. It first bend slightly 
backward and accumulates the tension 
for the next impulse. It then speedily 
rotates clockwise and gradually 
decelerate, counting fifteen seconds in 
a single stroke. 
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V. Flying Cork Opener 

While some of the kinaesthetic movements designed in this project can easily be associated 

with human motion (e.g. Breathing Humidifier), Ruijing (Hazel) Yan was interested in seeking 

implicit connections to human behaviour. Flying Cork Opener, an opener for champagne 

bottles (Figure 4.29 and 4.30), consists of a propeller and an axis that is inserted into a cork. 

As the propeller is screwed down, the attached coil (inside the axis) accumulates tension 

which is then released and creates a thrust (Figure 4.32). Using the lifting of the rotating 

propeller and the pressure of the champagne gas, the cork is intended to fly up with the 

opener.  

The kinaesthetic empathy evoked by Flying Cork Opener is not intended to connect to specific 

bodily movements. Instead, it is meant to stimulate the fundamental elements of human 

embodied sensation, such as the senses of energy and direction. For examples, the rocket-like 

action of the opener stimulates the senses of impulse (from stability to rapid ascent) and 

gravity (the power to move against gravity). The swift spinning of the propeller has the 

element of rotation. In combination, the movement is intended to enhance the mood in the 

parties and amplify the sense of joy and excitement (Figure 4.31). 

   

  

Figure 4.29 
Concept sketch of Flying Cork 
Opener by Ruijing (Hazel) Yan. 
Initially conceived a flying bottle 
cap for PET bottles, but later 
transformed it into a champagne 
opener.
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Figure 4.30 
The 3D-printed design model of Flying 
Cork Opener (left) and the champagne 
bottle with a cork (right). To enable the 
propeller to spin by itself, a rubber ring is 
attached to it and placed inside the axis.

Figure 4.32 
Motion sequence of Flying Cork Opener, from 
being screwed to flying (left to right).

Figure 4.31 
Filming of Flying Cork Opener. 
The rod attached to the cork 
opener was used to animate 
the flight of the cork opener. 
The actor slightly overly 
expressed the experience of 
kinaesthetic empathy. The 
short film depicted the way in 
which the spinning of the 
propeller ‘infects’ people in a 
home party who then start 
spinning likewise and dancing.
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VI. Curling Bed Lamp 

Viraj Joshi focused on the unique sensation of comfort, warmth and protection experienced 

while ‘cocooning’ in a duvet, and transformed it into a kinetic bedside lamp (Figure 4.33). 

Curling Bed Lamp (Figure 4.34) has an onion-shaped lampshade made of flexible cloth that 

controls brightness by curling and uncurling (Figure 4.34 and 4.35).   50

The curling movement of the lamp is intended to allow people to rediscover and enhance 

their unnoticed embodied sensations. In this design, movement, function and context are 

integrated successfully. The curling of the lampshade is associated with the bodily sensations 

experienced in bed because of the context; if the same object is put in different places, such as 

supermarkets, classrooms or bathrooms, the movement would be linked with other kinds of 

kinaesthetic sensations. The movement of the lampshade is intended to be self-actuated, 

responding to the person’s behaviour, as seen in the film when a book is put near the lamp 

(Figure 4.36). 

The elements of tension, haptic, volume and rotation are present. Tension can be perceived in 

the elastic transformation of the lampshade. The contraction of the lampshade would enable 

people to perceive the haptic element from the ways the fabrics of the lampshade touch each 

other, as well as volume from the shrinking. The gentle twist of the structure creates a subtle 

sense of rotation. 

  

Figure 4.33 
Concept sketch of Curling Bed 
Lamp by Viraj Joshi. It was 
originally conceived as a lamp 
with the spiral-shaped 
lampshade.  

 The similar structure and movement are used in a couple of products such as Twist Pendant Lamp 50

(Figure 1.7.3) by Poland-based designer Leah K.S. Amick. Compared to these examples, the originality 
of Curling Bed Lamp lies in the kinaesthetic exploration behind it.
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Figure 4.34 
Filming model of Curling Bed 
Lamp. Paper is used for the 
lampshade, wood for the base 
structure and a halogen lamp 
with a dimmer switch for the 
light source.

Figure 4.36 
Use scenario of Curling Bed Lamp 
(from upper left to upper right, then 
from lower left to lower right). The 
actor puts the book on the beside 
lamp and wrap himself in the duvet.

Figure 4.35 
Animating Curling Bed Lamp. 
The puppeteer is holding the 
rod attached to the lampshade 
and standing by.
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4.2.4 Reflection 

I interviewed the designers and the puppeteer about their reflections on the design processes 

and outcomes. The interviews were initiated with the following questions, and the rest of the 

dialogue was conducted freely as far as the topic was relevant:  

1. What was the challenge of this collaborative project for you?  

2. What did you learn from the project? 

3. Did you experience any change in your perception of movements through and after the project? 

Their reflections, as well as mine, are summarised in the following five topics. 

Anthropomorphism vs kinaesthetic empathy 

The optimum balance between anthropomorphism and kinaesthetic empathy was ambiguous 

when the project started, and the designers mentioned this as the main challenge. The design 

criterion ‘abstract yet kinaesthetic’ emerged out of the need for clarity in this direction. 

However, there was a freedom for designers (within the same direction) in terms of the 

balance between explicit and implicit similarity to human movement, as Figure 4.37 indicates. 

The knowledge of such a spectrum inspired me as a designer to conceive Obnoxious and 

Courteous Ticket Barriers, where two movements have different degrees of similarity to 

human motion, yet both are kinaesthetic. 

What makes such a gradient possible? It is an interesting feature of kinaesthetic empathy that 

the kinaesthetic aspect of movement is likely to be noticeable to the people who are in, or 

familiar with, similar kinaesthetic conditions (Calvo-Merino et al., 2006; Blakeslee, 2007, p.

135; McGarry & Russo, 2011). It is as if one ‘mirrors’ the observed movement of objects they 

know well in a kinaesthetic and spontaneous manner. A movement could therefore appear 

kinaesthetic enough for observers in certain situations even without explicit human similarity 

in itself. This ‘subtle yet noticeable (for people in certain situations)’ feature of kinaesthetic 

empathy will turn the contexts of objects into a new clue to triggers such as kinaesthetic 

‘mirroring’. Further, the fact that kinaesthetic empathy does not require the object to exhibit 

human-like characteristics enables the creation of abstractness or space onto which people 

can project themselves and thus empathise with. 

The puppeteer, from her own experience, had already recognised the issue of 

anthropomorphisms and helped us articulate it. She pointed out the human tendency to find 

their status in relation to anthropomorphic objects in terms of hierarchy and the level of 
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intelligence. We feel inherently responsible for human-like objects because, for example, they 

are smaller than us, limited in their capability or because we have more knowledge than them. 

  

Integration of motion, function and kinaesthetic empathy 

Adopting Rickey’s (1963) concept of ‘movement itself ’ we pursued the integration of 

movements, their functionality and kinaesthetic potential, which is successfully embodied in 

the seven designs presented. However, behind them was an iterative process of ideation, 

although the design framework did provide the basic guidance. Most of the kinetic everyday 

objects are optimised for functionality. The challenge was to explore kinaesthetic aspects 

without completely severing the connection between motion and functions. 

Encounter with the ‘right’ movement 

Once the paper models were created, the puppeteer and the designers together explored 

together potential ways to animate the models. While watching the puppeteer exploring 

movements with her hands (Figure 4.38), each designer, including myself, found the exact 

movements we had in mind, but had not been able to articulate.  

Such moments were not only joyous; they also confirmed that we had achieved the specific, 

satisfactory quality of movement, even if this was largely non-verbal. This was emphasised by 

the puppeteer and also the three other designers. The puppeteer highlighted the importance 

of free, playful, and even silly exploration when puppeteers first encounter objects (Figure 

4.39), which often helps them explore movement qualities effectively.

Figure 4.37 
The mapping of the four 
design examples on the 
spectrum between explicit 
and implicit connection to 
human movements.implicit explicit
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Figure 4.38 
Puppeteer Rachel Warr testing the 
puppeteer-ability of the paper model 
presented by one of the product designers.

Figure 4.39 
The puppeteer holding a carbon fibre rod and 
posing while exploring the materiality of the rod. 
The rod was used for Swaying Clock. She 
emphasised that much can be learnt from finding 
the extremes through such actions, which helps 
puppeteers finally specify movement. This 
remark also supports the value of qualitative 
spectra of the KD framework.
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Creating design models for puppetry 

There was an uncertainty at the beginning of the project in terms of how to create ‘puppetry-

friendly’ product models. The designers stated that it had not become a challenge, and was 

even much easier than creating electromechanical prototypes. On the other hand, however, 

the puppeteer pointed out that some of the models were difficult to animate. For example, the 

ticket barriers could have been animated more easily with support tools or mechanisms that 

could have guided the trajectory of the barriers. This gap is the result of the limited time and 

opportunity for mutual understanding during the design process, which will be resolved in 

the future practice and research. 

Sound 

The puppetry-informed exploration was, on the one hand, beneficial in that designers could 

focus on the concrete nuances of movement from the early stages. On the other hand, there 

was a risk that too much focus was put on movement and less on the material nature of 

objects. Collaboration with the sound designer counterbalanced the attention, as it allowed 

the designers to examine in depth the materials and structures by thinking how the objects 

ought to sound. Eventually some of the sounds created were realistic, while others were less 

so, but gave an indication of the desirable sense of dynamics and materiality. All the sounds 

were ‘consequential sounds’ (the result of ‘operating and construction’) rather than 

‘intentional’ sounds (the more artificial sounds signified some meanings, e.g. a ‘beeping’ 

sound) (Langeveld et al., 2013). 

4.2.5 From studio to method 

The result of the research is largely dependent on the individual practitioners involved and 

the context of the collaboration, and is therefore difficult to generalise. Nevertheless, it 

touched on the benefits and challenges of adopting puppetry as a means to design the 

kinaesthetic movements of objects. What was discovered here was the germ of a vast, rich and 

relatively unexplored design approach that bridges product design and puppetry. 

Why puppetry and puppeteers? 

The puppeteers, with a rich repertoire of movements and the skills to demonstrate them, 

significantly helped the designers’ exploration of movement qualities. Compared to other 

types of movement-related creative professions such as animation design and dance, 

puppetry is more directly compatible with the process in which product designers work with 

tangible materials. While the technique of puppetry employed in the study is limited (using 
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rods and working directly with the hands), other formats, such as shadow and wire puppetry, 

would potentially enable different kinds of explorations. 

Puppetry-compatible design models 

Both designers and puppeteers considered physical objects to be vital for their exploration of 

movement. Given the feedback from the puppeteer, it was beneficial for designers to create 

not only the design models but also certain mechanisms and tools that could assist puppeteers 

to explore movement, even if they were not part of the intended designs.  

Development of shared tools and vocabulary 

The reflective interview I conducted revealed commonalities and gaps between the designers’ 

and the puppeteer’s views. Although in this study I as a researcher mediated their 

perspectives, their collaboration would be made more effective by developing common tools 

and vocabulary. The playful exploration that the puppeteer mentioned is an example of a 

useful tool that could promote collaborative exploration. 

4.2.6 Summary 

Based on the KD framework, four product designers, including me, explored alternative 

movements for everyday objects in collaboration with puppeteers, ‘unusual’ partners in 

product design. The seven design outcomes demonstrate how kinaesthetic movement could 

be employed in everyday objects. The design process exposed the team to the unseen benefits 

and issues of the puppetry-informed approach to designing kinaesthetic movement. 

The designers not only created successful applications of the design framework but also 

acquired the kinaesthetic sensitivity to movement progressively through their exploration and 

exchange with the puppeteers and sound designer. My three roles in the project also informed 

me about the concrete situations and atmosphere of each design process and affected the way 

in which I designed kinaesthetic movement. 

Overall, this study confirmed the significant potential of the puppetry-informed approach to 

designing kinaesthetic movement. It complements the earlier iterative workshops with an 

extended exploration of the application of the KD framework, focusing on the physicality of 

movement. Although product design and puppetry have not teamed up actively so far, 

puppetry could be beneficial to, and also unexpectedly compatible with, part of the process of 

designing kinetic objects. 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Chapter 5. 
Designing Kinaesthetic Empathy 

In this chapter, I will first combine the knowledge gained from my studies into the form of a 

design programme that has a foundation, principles and design examples. Two original 

methods of KD – kinaesthetic design analysis (analysing existing kinaesthetic movement) and 

kinaesthetic design creation (creating alternative kinaesthetic movement) – are then 

introduced with examples of design outcomes in comparison with other similar approaches to 

design and bodily experiences. The second part of the chapter unpacks my further thoughts 

on KD. The research, by exploring the intersection between kinaesthetic empathy and design, 

eventually offered some answers to the questions raised by earlier studies. It also represents a 

unique case of RtD in which the researcher’s own perceptual learning played a central role in 

the enquiry. Related to this, the concept of ecological events is discussed to illustrate the 

potential value of the KD framework. The limitations of the PhD are then discussed. The final 

section identifies the following four original contributions to knowledge and states the 

outlook for the research: 

i.  Kinaesthetic design framework  

ii.  Methods of kinaesthetic design and its methodology  

iii. A web-based design tool termed the Kinaesthetic Motion Database  

iv.  Practical examples that embody the design process and outcomes  
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5.1 Kinaesthetic design 

This section describes the KD programme in terms of its principles, methods and design 

examples by reflecting on the RtD process. The project collaborators and my reflective 

practice were the vital means to unveil the nature and potential of KD for designing the 

aesthetics of movement and for cultivating perceptual abilities.  

5.1.1 Kinaesthetic design programme 

The exploration of the programme started with sequencing, in which several theoretical 

notions, especially kinaesthetic empathy, influenced the process of designing. The actual 

design experiments and reflection were conducted as RtD and gradually revealed what the 

kind of designing in the programme is like. Design ideas and prototypes allowed me and my 

collaborators to reflect on and explore design possibilities, as well as the hidden principles of 

the designing envisaged in the programme. The concrete design sketches, models and 

prototypes are not just instances but also intermediaries, suggesting the implications of the 

hidden patterns, thoughts, constraints and other possibilities for future practice. 

Basic beliefs and intentions of the programme revisited 

My practical research was primarily concerned with kinaesthetic empathy, and was focused 

on exploring how these principles can be embodied in design practice (Section 2.1.1): 

• My belief in the aesthetic potential of kinetic design 

• Kinaesthetic empathy as a new way of differentiating between the qualities of object 

movement 

• Rickey’s ‘movement itself ’ 

• Ambiguity/emptiness and physicality 

The results include kinetic artefacts such as Bending Sculpture and Balance Machine and 

design prototypes such as Curling Bend Lamp and Swaying Clock. As discussed in Section 

4.2.4, the process of creating movements allowed me and my collaborators to further examine 

the basic beliefs and intentions and identify the following two principles through reflection. 

• Non-anthropomorphic, yet kinaesthetic 

• Adaptation of ‘movement itself ’ to kinetic design 

The first new principle clarifies the space where KD can benefit the (re)design of the everyday 
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while the second emphasises the necessity of the integration of movements, functionality and 

kinaesthetic empathy for successful design outcomes. Compared with the initial principles, 

the additions are focused more on the phase of designing rather than on aesthetics in general. 

Although the foundation of the KD programme overlaps slightly with SID and KID,  KD can 51

originate a new type of design practice distinct from both SID and KID. 

Design research has in the past had an emphasis on creating change for the future ( Jones, 

1992, p.6; Simon, 1996, p.112). However, what design programmes allow us to explore are 

alternative perspectives for looking at, and designing, the world, not necessarily forcing 

changes to the status quo. As Redström (2017, p.129) puts it: 

There is little reason to understand design research as strictly committed to futures, 

although the narratives of technological progress coupled with design’s optimistic 

outlook certainly exercise a strong influence in that direction. […] On the contrary, it 

depends on questioning what is now, asking what if things were already different. 

The annotated sketches showed how the experiences of everyday objects, and even the 

natural phenomena that already exist around us, can be interpreted differently from a 

kinaesthetic perspective. They also shed light on how things could be (re)designed differently, 

providing alternative bodily experiences for people. 

Design exemplars 

Several design examples created in the research reify the central position of the design 

programme, or instances of typical expected outcomes, e.g. Breathing Humidifier, Stomping 

Pepper Mill, Swaying Clock, Courteous Ticket Barriers, and Curling Bed Lamp. They embody 

combinations of functionality, contexts and kinaesthetic qualities of movement in a manner 

that I had vaguely envisaged at the outset. As discussed in Section 4.2.4, a couple of the design 

ideas, such as Swirling Salt Mill and Flying Cork Opener, are relatively close to the boundary of 

the programme. Compared to the typical expected outcomes, these design ideas represent 

much less resemblance to human movements yet claim to evoke kinaesthetic empathy. This 

level of non-anthropomorphism, or the absence of human-likeliness in the movement, was 

initially unexpected despite one of the design principles that emerged through practice – 

‘non-anthropomorphic yet kinaesthetic’. However, they show new potential avenues for 

reflecting the idea of kinaesthetic empathy in the (re)design of everyday objects. 

 SID = Somaesthetic interaction design (e.g. Höök, 2018); KID = Kinaesthetic interaction design (e.g. 51

Moen, 2005, 2006; Fogtmann, 2012; Cuykendall et al., 2015).
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These examples were not necessarily ideated directly by concrete kinaesthetic elements, such 

as ‘What design would be possible by balance plus articulation?’ Rather, the elements offered 

the designers perceptual training through which they started to become aware of movement 

qualities that they had not been able to articulate before, and to (re)design everyday things 

with a kinaesthetic approach. 

Other features 

The KD programme is still young; currently there are only 32 designers who have participated 

in the workshop, including four who are more intensely engaged in the kinaesthetic approach 

to design in their final projects. Given the inspirational and educational value of the ideas, 

such as the kinaesthetic elements, I am keen to disseminate the programme so it benefits a 

broader range of designers and student designers. It will allow them to nourish their 

sensitivity and perceive and design movement in different ways, leading to a cultural change 

in design education and industry for new generations. The frameworks and tools that I offer, 

such as the KMD, will support such a shift by being interpreted and transformed by designers, 

responding to the needs in a range of situations. 

It must be understood that kinaesthetic design does not blindly recommend the use of 

physical movement in the design of any kind of everyday object. It is quite easy for physical 

movements to distract and possibly frustrate people, but thoughtful integration of the 

function and the context of objects could help designers avoid this risk. For example, 1990s 

cassette players tended to have cassette holders that opened at a continuous, relatively slow 

and presumably carefully designed speed. This can be interpreted as a quality of care and 

gracefulness. New users might find such an aesthetic effect captivating, but they might get 

bored with it, and find the slowness irritating rather than pleasing. The change in the user’s 

perception over time should also be considered. 

The element of movement is still at a premature stage, in which its aesthetic potential in 

design is being explored and tested. An awareness of the risks and past failures associated with 

the element is important when aiming for design outputs at higher levels. 

5.1.2 Methods of kinaesthetic design 

The KD framework was provisional when it was created based on the lessons from Study I. 

Study II and III later confirmed its benefits through two kinds of processes: analysing existing 

kinaesthetic movements and creating new, alternative ones. What follows outlines the key 
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steps of each process: here I propose the original methods for kinaesthetic design analysis and 

kinaesthetic design creation. These methods require an understanding of the KD framework. 

Kinaesthetic design analysis 

Kinaesthetic design (KD) analysis is a method of probing the kinaesthetic potential of object 

movement, comprising the following three steps. 

First step: identifying an object of observation 

The first action is to identify an object movement to observe (Figure 5.1). Since kinaesthetic 

empathy produces an ephemeral sensation, one can learn the embodied sensation better by 

repeatedly observing movements. For this reason, video recording would be useful to analyse 

movements that are non-repetitive (e.g. opening of the lid of a kettle) or site-specific, 

stationary objects (e.g. automatic doors). Observers need to pay attention to the perspective 

from which to observe the objects as this potentially affects the kinaesthetic response, as 

discussed in Section 4.1.3. 

  

Second step: exploring the kinaesthetic dimension 

Verbal expression is useful, yet does not by itself articulate the embodied, tacit sensations of 

kinaesthetic empathy to a satisfactory level. Kinaesthetic representation (Section 3.2.1) 

provides a bottom-up approach (starting with the ‘felt’ sensation and referencing the body) 

(Figure 5.2) while kinaesthetic elements offer a top-down approach (using the existing 

categorisation as a lens for exploration). Drawing annotated sketches can be useful to 

facilitate the process. It is common for one to perceive different kinds of kinaesthetic empathy 

depending on which parts of observed movements one pays attention to. While the process 

above is focused on the kinaesthetic aspect of movement, qualitative spectra (Section 3.5.2) 

allow observers to examine the quality of movement from a wider perspective. 

Figure 5.1 
Identifying an object motion to 
analyse.
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Third step: communicating the analysis 

Kinaesthetic representation and kinaesthetic elements can be presented in the form of 

annotated sketches (Figure 5.3). By presenting the results of the analysis, the commonalities 

and gaps between people’s perception may be revealed. Feedback from others, e.g. to what 

extent one’s analysis was adequately communicated with others, might provide opportunities 

to reveal how personal, or general, one’s kinaesthetic response is. Even if someone fails to 

understand another’s kinaesthetic analysis at first, supplementary information such as an 

explanation of the specific situation or action that provides the unique kinaesthesis might help 

them to be able to comprehend. 

Overall, KD analysis provides designers with a new means and vocabulary to better 

understand our kinaesthetic responses to observed movements. Compared to other 

movement notation systems, such as Laban’s dance notation systems (Maletic, 1987), KD 

analysis is significantly less abstract and systematic. It is possible that more systematic 

annotation systems would emerge through a long-term use of the method. However, at least 

at this stage, its flexibility makes it possible for designers to quickly learn and use the analysis 

of movement.

Figure 5.2 
Exploring kinaesthetic empathy through 
kinaesthetic representation. A successful 
exploration typically ends up with a phrase such 
as ’Moving like this [one’s own bodily motion] 
feels just like that [analysed object motion]’.



!211

  

Kinaesthetic design creation 

Kinaesthetic design (KD) creation is divided into two approaches. One is the modification of 

kinaesthetic qualities of an existing kinetic object. For example, if any issues regarding 

kinaesthetic qualities are identified by the method of KD analysis, one may wish to improve it 

by exploring alternatives. The other is to generate new ideas for kinetic design practice from 

scratch (e.g. Study III). 

I. Modifying the kinaesthetic qualities of existing objects 

One example for this case is Obnoxious and Courteous Ticket Barriers. This creation started 

from the slightly unpleasant kinaesthetic feeling that I experienced while using the ticket 

barriers in London Underground stations. Obnoxious Barriers and Courteous Barriers are the 

result of my exploration into alternatives by modifying the kinaesthetic qualities of existing 

ticket barriers based on kinaesthetic elements and qualitative spectra (Figure 5.4). In this 

case, I used the basic structures of the existing machines in order to highlight the effect of the 

dynamics itself. But it is also possible to propose alternatives: for example, by experimenting 

with other kinaesthetic elements and using radically different structures. 

Figure 5.3 
Communicating the analysis. Left: 
kinaesthetic elements; right: 
qualitative spectra.
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Figure 5.4 
Exploring alternative movement qualities by using 
kinaesthetic elements and qualitative spectra. New 
movements can be explored by adding or subtracting 
kinaesthetic elements to/from existing movements 
(left). Qualitative spectra offers a different 
perspective for imaginative exploration. 

II. Generating new ideas of kinetic design 

Unlike the first case, which has somewhat of a problem-solving aspect, this case concerns 

pure idea generation. Designers can use the KD framework as a source of inspiration to create 

new kinetic objects and therefore new kinaesthetic experiences. My studies indicate at least 

two kinds of approach. One approach is to design movements inspired by people’s typical 

behaviour that coincide with the use of the objects. The combination of such behaviour and 

the functions of everyday objects result in outcomes such as Breathing Humidifier, Stomping 

Pepper Mill and Curling Bed Lamp.  The other approach is to focus on the potential human 52

behaviour in the context where the object is used. The spinning and rocket-like movement of 

Flying Cork Opener is associated with the sense of joy and vitality in the atmosphere in which 

champagne is used. It is designed to externalise and amplify the potential bodily feel within 

people in the context. Courteous Ticket Barriers also has a similar motivation to trigger new 

behaviour. 

  

 Swirling Salt Mill also fits this category but it is unique in that the motion does not embrace 52

functionality and is implemented purely for aesthetic purpose.
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5.2 Discussion 
This section unpacks my further thoughts on KD. First, three questions concerning the 

potential for kinaesthetic empathy to be learned and the potential negativity associated with it 

that have been raised by precedents are examined in relation to this research. Second, I 

discuss, in relation to differentiation and reflective practice, the form of RtD in which my own 

perceptual learning played a critical role in developing the research. I then turn to the 

relationship between kinaesthetic design and other relevant theories and design approaches 

including ecological events and somaesthetic design. Lastly, a number of limitations to this 

research are discussed. 

5.2.1 Answering questions raised by precedents 

Learnability 

‘Is kinesthetic empathy the kind of thing one can “learn”? Can one catch it, cultivate it, 

become an experiential expert in it?’ (Reynolds & Reason, 2012, p.318). The plasticity of 

human somatic sensibility has been touched upon in relation to kinaesthetic empathy 

(Section 1.3.4; Shibata et al., 2003; Fogtmann, 2012; Shaughnessy, 2012; Rabinowitch et al., 

2012; Meekums, 2012), to somaesthetics (Section 1.3.1; Moen, 2006; Hummels et al., 2006; 

Shusterman, 2008; Höök, 2010; Schiphorst, 2011; Höök, 2018) and to other studies on 

perceptual learning (e.g. Gibson & Gibson, 1955; Goldstone, 1998). What my research 

confirms is that designers can learn kinaesthetic empathy and use it to better articulate the 

experience people might have while interacting with kinetic everyday objects. Further, this 

learning process is promoted by using the original tools and framework created in the 

research. 

Negativity of kinaesthetic empathy 

Most of the existing research into kinaesthetic empathy focuses on the ‘positive’, or artistic, 

meditative and playful experiences of kinaesthetic empathy (Reynolds & Reason, 2012, p.

321). On the other hand, its negative aspect remains largely unexplored. Höök (2018) shows 

how, in SID, the designer can enhance their awareness of bodily conditions by realising the 

discomfort in their own body, but such awareness remains an inspirational experience. 

Beyond merely cultivating bodily awareness, my research suggests that negativity in 

kinaesthetic empathy can lead to specific examples of (re)design, such as Obnoxious and 

Courteous Ticket Barriers. 
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Kinaesthetic empathy – active or passive? 

As discussed in Section 4.1.3, the question of whether kinaesthetic empathy is an active or a 

passive experience has been touched on in previous work (Reynolds & Reason, 2012; 

Gemeinboeck & Saunders, 2015), and is of great relevance to my research. My empirical 

study suggests that kinaesthetic empathy, in the case of observing the movement of non-

human objects, is potentially present in both active and passive, or attentive and inattentive 

observations. But whether kinaesthetic empathy is experienced by an observer is dependent 

on multiple factors such as the functions of the objects, their kinaesthetic similarity (Section 

3.5.1), and the attention and positional relationship between people and the objects. 

Whether the movement of an object is observed actively or passively concerns not only the 

physical nature of the object but also the way in which people interact with it. For instance, 

time-based arts such as dance, theatre and cinema are created ‘to-be-looked-at’, which 

Reynolds and Reason (2012, p.12) refer to as ‘explicit performances’. By comparison, the 

movements created by everyday objects could be called ‘implicit performances’, as they are 

not on a stage; people (users rather than spectators) do not necessarily sit on a chair to enjoy 

the behaviour of the objects attentively. 

The attempts of the designers in the workshops (Study II) and the collaboration (Study III) 

transformed the implicit, mundane movements of objects to slightly more explicit ones. Yet, 

whether an example of a movement of an object invites people’s active or passive observation 

eventually depends on individual people, contexts and cultures. What ‘kinaesthetic’ design 

objects could provide is the possibility of triggering embodied, empathic responses. 

5.2.2 Perceptual learning and RtD 

The research was carried out through designerly practice as well as perceptual learning. The 

process of design experimentation affected my perception and enabled the differentiation 

(Gibson & Gibson, 1955) of kinaesthetic empathy and, consequently, my enhanced 

kinaesthetic sensibility allowed me to conduct my practice differently. This circular process is 

illustrated as Figure 5.5, using Glanville’s (2012) graphic interpretation of reflective practice, 

or what he calls ‘RefleCTion’, in which both designers and practices are transformed by 

influencing each other. It was during the research that I realised that the change in my own 

perceptual was happening in parallel with my practice. Subjectivity is considered as an 

inevitable element of RtD (Gaver, 2012; Glanville, 2015; Xue & Desmet, 2019) and is even 

regarded as a ‘defect’ that threatens the rigour of research. However, by being aware of its 
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dynamic and plastic nature, the change in the researcher’s own perception can also be a useful 

tool for RtD, especially where aesthetic experience is of concern. 

Previous studies have shown that simple pre-exposure to the stimuli to be distinguished 

promotes their differentiation (Gibson & Walk, 1956). This could explain the process of 

perceptual learning I experienced in the PhD, in which my previous experience in movement-

related work (see Introduction) promoted the change in my perceptual approach. However, 

since many of the researchers in KID and SID are experienced in some sort of dance or sport 

(e.g. Moen, 2005, 2006; Fogtmann, 2007; Schiphorst, 2007, 2009, 2011; Cuykendall et al., 

2014, 2015; Höök, 2018), my lack of knowledge and experience in these areas seemed initially 

to be a handicap.  Relying on my findings through more natural, everyday movements, 53

however, I started to be able to take a bottom-up approach, not being so much affected by 

specific conventions of dance or sport, leading to the conception of original ideas such as 

kinaesthetic representation and kinaesthetic elements. 

As Schön (1983) argues, designers enhance their understanding of new situations by giving 

‘names’ to what they observe. However, the naming of qualities can be problematic because 

 In fact, I sought some insights in established terminology and systems in dance such as Laban 53

notation systems but could not find the connection to what I was exploring.

Figure 5.5 
Glanville’s ‘RefleCTion’ (2012), with my 
annotations. The expansion of both circle and 
square simply means that both human and 
object are changing (not necessarily 
becoming larger in any way). 
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of their ineffable nature (Wilson & Schooler, 1991; Reason, 2010). Alexander et al. (1979, pp.

17–40) suggest that ineffable qualities could be better articulated by surrounding them with 

several concepts which are close to them, but not equal to them. Such explorations could 

make the unnamable qualities more communicable, although they are ultimately experiential 

and personal. 

With kinaesthetic elements, I have attempted to express kinaesthetic qualities which are not 

accurately articulated by existing words and concepts. Verbal descriptions such as balance and 

articulation were created for communication purposes based on their proximity to my 

intentions. But they do not necessarily express the precise qualities by themselves. It was 

important that kinaesthetic elements were introduced to novices in KD not only with titles 

but also with dynamic presentations that communicate non-verbal and kinaesthetic qualities 

such as GIF icons and video clips.  54

5.2.3 Kinaesthetic elements and an ecological approach 

Gibson (1979, pp.94–102) coined the term ecological events to explore the changes, or physical 

phenomena, we perceive in the environment. He classified terrestrial events into three types: 

change in their layout (shape), change in their colour and texture, and change in their 

existence (solid, liquid and gas).  Gaver (1993), through his thorough exploration into 55

everyday listening, presents a hierarchical description of sound-producing events. The 

primary division is threefold: vibrating objects, aerodynamic sounds and liquid sounds. This 

is based not only on a physics-based account but also on the result of his experiment in which 

no participants confused the sources of sounds beyond the tripartite categories. The 

subordinates of each category are called basic-level sound-producing events (e.g. impacts, 

deformation within ‘vibrating objects’) which do not always appear alone in everyday sounds 

but often emerge as hybrids (ibid., pp.23–24). 

 Behind my insistence on the dynamic presentations is my experience as well as hypothetical view that 54

one can best recognise kinaesthetic qualities while observing certain movements rather than just 
vaguely remembering what they ‘felt’ like. This echoes Bachelard (1964, p.9), who wrote that memory is 
‘motionless’ and ‘does not record concrete duration’. The database in digital format allows designers to 
access spontaneous experiential qualities. It would be effective if the designers had the database to hand 
so they can refer to the dynamic presentations of motions rather than to have static media, for example, 
cards with titles, illustrations and written description.

 The kinds of movements I explored are most relevant to, yet not strictly limited to, the first variety; 55

i.e. the linear translations and rotations of detached objects that we typically call motions (e.g. a ball 
rolling, a door turning) and deformation and disruption of surfaces (e.g. an animal changing its posture, 
breaking of a soap bubble).
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Can kinaesthetic elements be considered as any form of ecological understanding of physical 

phenomena? One major commonality between them is that both concern the boundary 

between our intuitive, sensory perception and scientific knowledge. Another similarity is that 

the basic elements of categories are not necessarily identified by themselves in the real world; 

rather, they are often combined in a complex manner. For example, multiple kinaesthetic 

elements are often identified in one object movement; basic-level sound-producing events are 

combined with each other. 

One dissimilarity is that Gibson’s and Gaver’s accounts focus on vision and hearing, the 

channels through which we receive external stimuli. On the other hand, kinaesthetic empathy 

is an internal response that results from observing external phenomena through senses such 

as vision and hearing. Another difference is that the two classifications of ecological events are 

somewhat universal whereas kinaesthetic elements may be structured differently depending 

on individual differences. 

The strength of ecological events is that they bridge physical and aesthetic (sensory) realms, 

in which people with different professions such as design, engineering, material science and 

aerodynamics can start speaking to each other. Kinaesthetic elements also have the potential 

to function as a similar platform for interdisciplinary collaboration. By combining these 

ecological accounts (of vision, acoustics, and possibly kinaesthetics, …), one could develop a 

comprehensive knowledge of physical phenomena, bridging physics, senses and the body, 

from which designers can gain, and combine, both technical and experiential understandings. 

5.2.4 Limitations of the research 

Since this research is primarily concerned with a type of perceptual phenomenon, the results 

and implications are inevitably limited by the variety of the people involved in this enquiry. 

Further, my emphasis on exploring the fundamental aspects of kinaesthetic empathy, 

especially in the early stages of research, has left a specific impact on the real-world contexts 

that are less explored. Some of the limitations have derived from time constraints, and I hope 

to address them in my future work. 

My perceptual capacity 

I relied on my phenomenological experiences while developing the KD framework. In 

particular, the first four kinaesthetic elements were conceived through my close observation 

of various movements and reflection. Some of the additional elements were developed in a 

participatory manner. Despite my attempt to be comprehensive, the final fifteen elements 
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perhaps reflect only the sensations of kinaesthetic empathy which I can consciously 

experience and make sense of since I am not able to explain or identify what I cannot 

consciously perceive. My perceptual capacity should be considered as the fundamental 

limitation of the research findings.  56

Types of participants and events 

The participants in the research consisted of people of different age groups, professions, 

genders and cultures. However, the majority were postgraduate students from the RCA who 

has studied, or had backgrounds in, design or architecture, which has both benefited and 

limited the research. On the one hand, their openness and creative abilities helped the 

research to develop to this level. On the other hand, the range of participants presents a major 

limitation to the transferability of the research outcomes. I hope that future research will 

examine how my proposed design framework can be interpreted and used by a wider 

demographic, in other contexts. 

While I believe in the educational value of the KD programme developed in the PhD, it is not 

designed specifically for student designers. Given the inspirational impact of the KD 

framework on the perception of designers, it is realistic to assume that professional designers 

would benefit from the work. 

Absence of ‘real’ users 

This research ultimately aims to provide an alternative to the experiences of people who 

interact with the designed objects and environments. User tests with such ‘real’ users are 

omitted from the research because of its emphasis on the fairly fundamental layers of the 

phenomenon in question. While it was necessary for me to step back from real-world 

situations in order to study and cultivate a new design approach, its potential impact on the 

real-world context remains unexplored. One of the immediate future work of the PhD is to 

observe how people perceive ‘kinaesthetic’ design objects in their daily lives. 

Focus on movements 

When we observe physical phenomena, or movements, many factors affect our aesthetic 

experience, including their visual (e.g. colour, scale, form), auditory, material and semantic 

features, and the contexts of observations. Since it was the element of movement that 

 If others attempt to create an alternative sets of kinaesthetic elements, for example, both the process 56

and the result would certainly be different. Such variation is not necessarily faulty but inevitable. Also, it 
is questionable if it is feasible to develop an understanding of the experiential qualities ‘objectively’, 
without relying on anyone’s subjective experience.
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primarily concerned this research, less attention was inevitably paid to the effect of other 

elements. As the preliminary study into the relationship between sound and kinaesthetic 

empathy indicates (Section 3.6), however, further research is required to obtain a 

comprehensive understanding of kinaesthetic movement. 

5.3 Conclusion 

I began this PhD wanting to better understand the aesthetics of object movement and its 

potential benefit for design. It has eventually focused on kinaesthetic empathy and its value in 

the context of (re)designing everyday objects, exploring what I call a KD programme and the 

kind of designing that is possible within the space. This section identifies four original 

contributions to knowledge and concludes the thesis by suggesting future directions for the 

future. 

5.3.1 Four original contributions to knowledge 

By developing the KD programme, which itself is an overarching concept of the contribution 

of the thesis, the following four contributions have been generated. 

i. Kinaesthetic design framework 

The KD framework comprises two original concepts: kinaesthetic elements and qualitative 

spectra. The former is a sort of vocabulary to express the kinaesthetic qualities of movement 

and the latter is a supplemental framework to articulate the broader qualities of the 

phenomena. At the end of the research, I propose 15 elements that explore the structural, 

temporal and spatial aspects of kinaesthetic empathy with object movement. The thesis, 

especially Chapters 3 and 4, documents the detailed case studies of my observations and 

reasonings so that the framework presented here can be open to peer review, critique and 

modification. The reflection-in-action and reflection-on-action (Schön, 1983) of other 

designers and practitioners such as puppeteers and sound designers together contributed to 

the improvement of the KD framework and tools. 

Kinaesthetic elements are intended to express the dimensions (Goldstone, 1998) of 

kinaesthetic empathy: in other words, to articulate patterns or essences of experiential 

qualities that are otherwise ambiguous and ineffable. Similar to Alexander et al.’s (1977) 

pattern language and Redström’s (2017) intermediaries, the elements refer to an intermediate 

level of knowledge, more abstracted than actual examples of movement but not as abstract as 
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a generalised theory. Beyond the still limited understanding of kinaesthetic empathy in 

design, which merely acknowledges its existence (Lauer & Pantak, 2005), the framework 

provides designers with a knowledge of its nature and use at a higher level. The need to 

improve designers’ literacy in movement qualities has already been pointed out (e.g. Moen 

2005, 2006; Hummels et al., 2006; Schiphorst, 2011; Márquez Segura et al., 2016; Höök, 

2018). The KD framework enables the training of designers in the perception and 

differentiation (Gibson & Gibson, 1955) of the felt quality of kinaesthetic empathy with the 

movement of objects, which has never been addressed in previous work, just as the language 

of oenology provides tasters with reference points with which they can associate their 

impressions of wine tastes ( Jackson, 2009; Lehrer, 2009). 

As one of the workshop participants pointed out, the phenomena or the structures which 

kinaesthetic elements refer to are described with different kinds of vocabulary, such as joints, 

cranks, linkages, and degrees of freedom in mechanical contexts such as industrial design, 

mechanical engineering and design engineering (Roberts, 2011). These terms refer to various 

structures and components from a mechanical perspective, while kinaesthetic elements 

articulate their sensory impacts, or what people perceive from the movements which result 

from the structure. As the concept of ecological events combines an understanding of 

physical phenomena from the perspective of physics with that of human perception (Gibson, 

1979; Gaver, 1993), kinaesthetic elements will probably function as the lens that allows 

designers to consider movements from both the mechanical and the kinaesthetic points of 

view. 

The central process of developing the framework was my own perceptual learning through 

close observation of physical phenomena, as well as the participation of other designers and 

creative practitioners. Sketching and annotating object movement in a reflective manner 

(Schön, 1983) enabled me and my collaborators to differentiate (Gibson, 1940) and articulate 

movement qualities. In articulating experiential qualities, verbalisation would be a 

straightforward solution, but previous research indicates that this has both a positive (e.g. 

Maki & Schuler, 1980, 1996; Suwa, 2008) and a negative (e.g. Schooler & Engstler-Schooler, 

1990; Schooler et al., 1997) effect on differentiation. I have become aware that it is 

particularly difficult to explain kinaesthetic experiences with words alone, as the core of the 

actual felt quality might be lost by compromising the level of linguistic articulation. The 

phenomenon whereby people adjust their experience to match their verbal explanation rather 

than the other way round has previously been pointed out (Reason, 2010, p.17; Wilson & 

Schooler, 1991, p.183) and this also concerned my research. 
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As mentioned in Chapter 3, kinaesthetic elements were, and needed to be, presented as 

combination of sketches, animations, videos of body gestures and object examples and 

descriptions rather than merely with verbal description. Kinaesthetic representation was a 

vital means of exploring the connection between object movement and our kinaesthetic 

repertoire. Kinaesthetic representation allows the observer to articulate the embodied, non-

verbal dimension of kinaesthetic empathy experienced while observing certain phenomena. 

The notion of kinaesthetic empathy has been of interest to researchers and practitioners in the 

domains of dance (Reason 2010; Meekums, 2012), film (D’Aloia, 2012), psychology (Hayes & 

Tipper, 2012), interactive arts (Knoth, 2012; Whatley, 2012) and interaction design 

(Fogtmann, 2012), rather than in design itself. Several design frameworks have been 

proposed from these studies, such as kinaesthetic empathy interaction (Fogtmann, 2012) and 

kinaesthetic movement interaction (Cuykendall et al., 2015), but these are mostly focused on 

kinaesthetic empathy with human movement rather than with non-living entities. Previous 

studies of kinaesthetic empathy with non-anthropomorphic entities do exist but remain as 

reports of case studies where object movement is treated as performative arts (Gemeinboeck 

& Saunders, 2015, 2017) or artistic installation work (Cuykendall et al., 2015). Like Vischer’s 

(1994) initial conception of kinaesthetic empathy with non-human entities, much of the 

relationship between body movement and non-anthropomorphic forms and its effect on 

kinaesthetic empathy have been left unexplored. This PhD is, as far as I am aware, an original 

and first attempt to investigate the morphological variety of kinaesthetic empathy with non-

anthropomorphic movement, which was made possible by the careful observations of 

everyday objects, natural phenomena and kinetic artworks. 

ii. Kinaesthetic design method 

The KD method comprises two approaches, kinaesthetic design creation and kinaesthetic 

design analysis, which are supported by kinaesthetic literacy. The method addresses the 

need for a methodology of designing movement, given the current lack of attention to, and 

educational basis of, the aesthetic aspect of kinetic design, as pointed out by Hopson (2009). 

Hopson also emphasised the three critical elements that are required to support the 

improvement of existing products, as well as development of new artefacts: the means to 1) 

describe, 2) sketch and 3) record movements. The kinaesthetic design method provides new 

ways of satisfying these three: 1) kinaesthetic elements as a kind of new language to describe 

motion qualities, 2 & 3) annotated sketches to allow the articulation of movement whether 

observed or ideated, and the associated kinaesthetic qualities. However, the meaning of 

aesthetics in Hopson’s sense and my research differ: the former seems to refer to aesthetics in 
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a general sense, such as visual and mechanical beauty and careful attention to details, while 

the latter focuses on sensory appreciation, especially kinaesthetically empathic sensations, 

which is reflected in the paradigm shift from ‘kinetic’ to ‘kinaesthetic’ design. 

Kinaesthetic literacy brings the awareness of the plasticity of our kinaesthetic sensitivity as 

supported by the theory of neuroplasticity. There has already been an awareness of the need 

to train designers in kinaesthetic sensibility from the early Bauhaus period onwards, as we can 

see from Grunow’s unique teaching (100 jahre Bauhaus). The importance of training 

designers in bodily movement has been reclaimed in relation to interaction design (Hummels 

et al., 2006), and the recent processes and techniques for cultivating aesthetic sensitivity in 

designers include movement literacy (Moen, 2005), aesthetic laboration (Akner-Koler, 2007) 

and sensitizing designers (Márquez Segura et al., 2016). Compared to previous work, in which 

kinaesthetic empathy has seldom been considered, kinaesthetic literacy is original in its focus 

on kinaesthetic empathy with the movement of non-anthropomorphic objects beyond that of 

other humans. Another feature of kinaesthetic literacy is that it empowers designers to use 

these two methods, while practising them also enhances their kinaesthetic literacy, forming a 

circular relationship. 

Höök (2018, p.86) argues that ‘inward listening is a demanding activity and thereby not 

necessarily easy to design for’ and that soma design methods are different from HCI methods 

that are ‘easy to grasp for everyone and cheap to perform’ (ibid., p.19). Regarding this 

argument, on the one hand, I agree that the process of focusing on one’s bodily and 

kinaesthetic experiences requires concentration. On the other, kinaesthetic empathy with 

object movement is sometimes recognisable instantly once an observer pays attention to it or 

even once s/he starts to recognise the concept itself, which perhaps happens much faster than 

‘inward listening’ intends it to. This indicates the two possible ‘speeds’ of kinaesthetic 

sensitivity. 

Comprising five steps, kinaesthetic empathy analysis is a method of exploring the sensation of 

kinaesthetic empathy with object movement. It is largely supported by the KD framework, 

promoting the training of designers in the perception and differentiation of kinaesthetic 

empathy. A simple way of conducting the method is to sketch the observed movement and 

annotate it by referencing the kinaesthetic design framework, especially the kinaesthetic 

elements. It could be called ‘movement-tasting’, so to speak, as it proceeds as differentiation, 

whereby observers can progressively articulate the kinaesthetic qualities of the observed 

phenomena. 

On the other hand, kinaesthetic empathy creation is less structured. Inspired by Rickey’s (1963) 
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‘movement itself ’, the design principles formulated in Section 4.1.3 inform the direction 

towards the higher integration of movement, function and context. This research also 

proposes an experimental puppetry-informed approach (Study III) as a possible alternative to 

designing kinaesthetic movement. 

Unlike bodystorming (Burns et al., 1994; Oulasvirta et al., 2003), the kinaesthetic design 

method does not necessarily require ideation in situ, while they both appreciate the 

usefulness of bodily experience in design ideation. The kinaesthetic design method is closer to 

embodied storming (Schleicher et al., 2010) in that its benefit lies not only in idea generation 

but also in the exploration of the problems. According to my observation, the use of 

kinaesthetic empathy in (re)designing everyday objects with kinetic movement is not an easy 

task, and requires thoughtful exploration. Though the quick ideation processes that are 

typically practised in brainstorming are always useful, KD often requires dedicated time for 

sensory reflection, which echoes Höök’s (2018) ideas of ‘slowstorming’ and ‘inward listening’. 

Overall, the role of the KD method is close to the ‘second-generation’ methods rather than 

those of the ‘first generation’ (Rittel & Webber, 1973), functioning as a lens and catalyst for 

creative practitioners. It is intended to allow designers to be prepared-for-action such as in 

reflective practice (Schön, 1983), rather than being guided-in-action by detailed prescriptive 

instructions (Stolterman, 2008). 

The practical issue often present in making movements which I have addressed in the 

research is the difficulty of exploring the subtle nuances of object movement with real, 

physical materials and mechanisms. Even at the stage of exploring and prototyping physical 

movements, their aesthetic quality matters and influences the direction of development and 

aesthetic judgement. Just as people tend to adjust their felt experiential qualities to match the 

words that are available, rather than the other way round, there is a risk of designers’ ideas 

being hindered by the limited patterns of movement that can be easily realised with the 

relatively cheap DIY tools often available to makers and designers.  The research 57

demonstrates one way to address the issue, in this case collaboration with puppeteers and 

sound designers. Whereas previous works that relied on a knowledge of human movement 

focused on working with experts in the movement of the human body, such as dancers and 

practitioners of exercise methods, such as the Feldenkrais technique (Schiphorst, 2011; Höök 

et al., 2015), puppeteers’ expertise in animating objects make them unexpectedly compatible 

 I encourage designers to take Moore et al.’s (2017) study seriously and be aware of what we have 57

unconsciously compromised in terms of aesthetic experience while myopically using the DIY 
mechanical tools easily available.
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with the process of design, as ‘kinaesthetic’ connoisseurs (c.f. somatic connoisseur in 

(Schiphorst, 2011)). Puppeteers can enable designers to explore various movement qualities 

with less compromise in terms of its subtle details of movement, and to rely on their broad 

repertoire of object movement even during early prototyping. 

iii. A web-based design tool termed the Kinaesthetic Motion 
Database 

The third contribution of the PhD is the KMD, a digital tool that embodies the KD 

framework. Comprising videos clips of object movement and human body motions, 

annotations, animations of kinaesthetic elements and the videos of design examples, the 

KMD functions as a web-based database where designers can explore examples of movement 

and learn the kinaesthetic design framework interactively. The KMD is intended to be a tool 

for perceptual learning, inspiration and collaboration with other practitioners rather than for 

guiding and instructing designers in step-by-step processes. In this sense, the KMD enables 

designers to be prepared-for-action rather than guided-in-action (Stolterman, 2008). As 

Stolterman (2008) writes, theoretical concepts such as Gibson’s affordance theory can be used 

as ‘tools’ for inspiration by designers, but the KMD provides designers with more concrete 

references rather than merely offering a theoretical knowledge of the KD framework. 

The KMD also presents kinaesthetic elements in a practical form, with animations and video 

examples. If each kinaesthetic element is compared with each element of the pattern language 

established by Alexander et al. (1977), the KMD corresponds to Alexander’s book itself, 

which designers can reference to obtain wide overall knowledge. But, as discussed in Chapter 

3, the nature of the research made it difficult to present kinaesthetic movement fully in the 

form of static media, and thus needed media that allowed the presentation of dynamic 

expression. Compared to one of the few existing web-based motion reference sources, Motion 

Periodic Table (2015), which focuses on the visual patterns of motion graphics, the KMD is 

primarily focused on the non-verbal, experiential qualities of movement. Though it uses 

animation to represent each kinaesthetic element visually, it should be noted that the central 

focus is not motion graphics but the connection between object movements and the qualities 

of bodily experiences. Broadly speaking, it has the same function as the IDEO Method Cards 

(2003), for example, as a tool for inspiration and co-creation rather than one that forces 

designers to conduct planned procedures. 

The process of creating and updating the KMD, arranging the materials such as videos, 

animations created with the animator, the descriptions and the coding using HTML, CSS and 

occasionally Javascript, allowed me to act as a reflective practitioner, exploring the findings 
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more deeply and obtaining new knowledge from feedback from designers. The KMD has 

been used mainly by student designers in my PhD, but it is also intended as a tool for 

disseminating knowledge to a broad range of designers, from student designers to 

professionals. While the database was used by a closed group during the PhD, it is envisaged 

that it will eventually be published online, so that wider dissemination becomes possible. As 

the database has not yet been published online, Appendix A provides instructions for 

downloading and accessing the data locally. 

iv. Practical examples that embody the design processes and 
outcomes 

The sketches and design models created in Studies II and III embody the processes and 

outcomes of KD. The short film created in Study III also communicates the dynamic sense of 

movement which was carefully designed by the designers and performed by the puppeteers. 

Like Chris Nash’s photography, the film is intended to show that artefacts and human 

experiences designed with kinaesthetic empathy are ‘something like this’ (cf. Reason, 2012). 

As Nelson and Stolterman (2003) argue, with the idea of ultimate particular, each of these 

concrete outcomes and processes is not just an instance of an idea, but it embodies the 

designer’s selection of countless details which cannot be fully presented in an abstract manner 

(Gaver, 2012). In addition to the details, it is also a form of knowledge about functionality – 

how to serve its intended functions (Cross, 2006, p.26). In this sense, the examples function as 

intermediaries (Redström, 2017), informing knowledge in a more abstract way than by 

particular instances. 

Annotated sketches show examples of the way in which observations of object movement can 

be conducted by using kinaesthetic elements. They also document the process of my own 

training in perception and the differentiation of kinaesthetic empathy with object movement. 

These examples can convey non-verbal knowledge that textual information such as theory 

and description cannot fully communicate. This type of knowledge, such as experiential 

qualities and materiality, are therefore ‘embodied in the artefacts’ (Frayling, 1993). 

As the introductory chapter suggested, while the aesthetic consideration of physical 

movements has been limited in everyday kinetic design objects, there have been increasing 

numbers of innovative design examples where the aesthetics of motion are carefully crafted. 

But the role of such aesthetic movement has remained interactive and decorative. The design 

ideas created in Study III (e.g. Swaying Clock) are practical examples where the movements of 

everyday objects are kinaesthetically empathic, allowing people to appreciate the kinaesthetic 
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connection to their repertoire of movement sensations. In contrast to the instances of 

movement as interface and movement as life (Section 1.2.3, 1.2.4), they are intended neither 

to communicate semantic information or emotional signals nor to give an anthropomorphic 

impression, with a human-like appearance. Rather, inspired by movement as art (Section 

1.2.2; e.g. Len Lye’s Steel Fountain, Calder’s mobiles), their movements are intended to be 

ambiguous enough not to be associated with particular emotion, intention or cognitive 

information, but instead to allow people to explore kinaesthetic connections. Informed by 

Rickey’s (1963) concept of ‘movement itself ’, the design examples created in Study III 

embody the integrity of non-anthropomorphic forms, functions and kinaesthetic empathy. 

Previous research proposed various kinds of artefacts with which people can interact to 

experience rich bodily experiences. Some of this are focused on enhancing kinaesthetic 

empathy between people, especially in the contexts of athletics (e.g. Fogtmann’s TacTowers), 

while my PhD focuses on kinaesthetic empathy between people and the movement of objects 

in everyday contexts (e.g. Courteous Ticket Barriers). Further, other precedents are designed 

to enable people to pay attention to their somatic conditions by digitally interacting with their 

bodily actions and conditions (e.g. Höök’s The Soma Mat, The Breathing Light). On the other 

hand, KD does not necessarily require a certain behaviour by people, nor does it dominates 

their focus. Rather, it is intended to stimulate people’s bodily experiences in a much more 

subtle and indirect manner. 

Another unique practice conducted in the research is the collaboration with puppeteers. 

Schiphorst (2011) originally mentioned the usefulness of working with a somatic connoisseur, 

someone knowledgeable in bodily practices who can support the designing of technology 

from a somatic perspective. Although my project is a particular case with particular people, 

the collaboration with the practitioners such as Rachel Warr and Tom Crame at least 

indicated the previously unexplored potential of puppetry for exploring KD. 
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5.3.2 Outlook 

First, I am hoping to explore the educational value of the KD programme and methods. As 

Hummels et al. (2006, p.689) argue, we need ‘to educate our future designers’ by enriching 

their sensitivity and expressivity of movement and offering new methods and techniques. 

Such educational effort will ultimately contribute to creating valuable alternatives to the 

current design orthodoxy. KD is expected to supplement the existing literature on the 

mechanical know-how of designing movement (e.g. Roberts & Lewis, 2011) with the 

‘knowledge of ’ the experiential aspect of object movement and the ‘knowledge for’ how to 

create them (Glanville, 2005). 

Second, I hope to extend my research into the value of kinaesthetic senses in creative contexts 

by working with people who specialise in some aspects of bodily movements, such as dancers, 

athletes and even musicians. My informal conversations with classical ballet dancers, 

contemporary dancers and popping dancers  indicated their acute sensitivity to movements. 58

In particular, when I presented the animations of the kinaesthetic elements and several video 

clips of object movement, they quickly associated them with their repertoire of movements. 

The vocabulary and variety of movements in each genre of dance would be an inspirational 

resource to enrich the kinaesthetic design framework. 

Third, in addition to continuing and disseminating the research, I am also interested in the 

opportunity to bring the models designed using the KD method to a more advanced stage. 

Although my PhD largely consisted of studio-based research, exploration into the real-world 

context would also reveal the unexpected opportunities, as well as challenges, of kinaesthetic 

movements. If successful product outcomes could be produced, they would also represent the 

KD programme and further promote the dissemination of its potential. 

 A style and a technique of dance that imitate stop motion animations or mechanical, robotic 58

movements.
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Appendices 

This appendices A–C provide supplementary materials that present the outcomes, processes 

and evidences generated in this research. Appendix D extends my acknowledgement. 

A  Kinaesthetic Motion Database 

B  Photography and sketches 

C  Workshop outcomes 

D  Additional acknowledgement 
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Appendix A: 
Kinaesthetic Motion Database 

This appendix provides the manual for using the data of the Kinaesthetic Motion Database. 

Step 1. Download ‘KinaestheticMotionDatabase.zip’ from https://goo.gl/ksmnU6 to your 

devices (Recommended Operating Systems: Microsoft Windows or Mac  

OX). 

Step 2.  Unzip ‘KinaestheticMotionDatabase.zip’. 

Step 3.  Open ‘index.html’ with a web browser, e.g. Google Chrome, Firefox, Safari. 

Step 4.  The Kinaesthetic Motion Database works as an interactive website (locally). Explore  

the motion collection. Figure 3.58–3.63 provide further descriptions of each page. 

[Notes] 

• It is envisaged that the Kinaesthetic Motion Database will be published online after the Viva 

Voce. 

• Should there be any issue in downloading or opening the data, please contact RCA 

Research Office.

https://goo.gl/ksmnU6
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Appendix B: 
Photography and sketches 

This appendix provides more detailed documentation of my practice from the foundational 

research (Introduction) to the empirical studies (Chapter 3 and 4). It is comprised of the 

sketches and photography some of which are annotated. 
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Figure B.1  
Observation of the movement of conductor 
Charles Dutoit, conducting Tchaikovsky’s 
Symphony No.6 Movement 4 with NHK 
Philharmonic Orchestra (October 2015). 

Figure B.2 
The frame of the hand-made hammock 
assembled in Design Research studio. 
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Figure B.3  
A kinetic sculpture I created 
inspired by Takamichi Ito’s 
rotative sculptures.

Figure B.4 
Metal wires in various shapes 
which were placed on top of the 
sculpture.

Figure B.5 
Sketches of the metal shapes.
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Figure B.6  
A kinetic sculpture created while 
testing the movement of 
balance, inspired by Machines 
That Almost Fall Over (2008) by 
Michael Kontopoulos.

Figure B.7 
The electro-mechanical part of 
the sculpture. Cardboard was 
used for quick prototyping. 
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Figure B.8 
The third prototype of Balance 
Machine, the sculpture inspired by 
Kontopoulos’ sculpture. The second 
prototype made of white foam sheet 
(on the right) was too soft to withstand 
the impact of the hammer.

Figure B.9 
Balance Machine, the third 
prototype, assembled in the 
Design Research studio.

Figure B.10 
The electrical part of Balance 
Machine. A breadboard, Arduino 
Fio, a battery and wires are 
attached at the bottom of the 
sculpture. 
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Figure B.11 
Annotations on the snapshots of Sheet 
Machine, experimented with four different 
kinds of A3-size sheets.
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Figure B.12 
A sketch that reflects on the experiment 
of Sheet Machine.
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Figure B.13 
Rod Machine in three sizes. Each 
machine has a rod in different length 
attached to a stepper motor. 

Figure B.14 
One of the experiments conducted in 
the foundational research in which 
Rod Machine is controlled and 
observed by a participant.
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Figure B.15 
Mapping the experiments conducted in the 
foundational research between September 
2015 to January 2016.
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Figure B.16 
Using annotation to analyse the kinaesthetic 
potential of object movements (part I). The images 
are snapshots of video clips. 
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Figure B.17 
Using annotation to analyse the 
kinaesthetic potential of object movements 
(part II). The images are snapshots of 
video clips. 
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Figure B.18  
Left: A sketch visualising the 
literature by J. J. Gibson (1954, p.
308). Right: Exploration into the 
elasticity of movement.

Figure B.19  
Exploration into the 
anthropomorphism 
(part I).  

Figure B.20 
Exploration into the 
anthropomorphism 
(part II).



!243

  

Figure B.21 
Exploration of the combination 
of the direction of the body and 
the swing movements.

Figure B.22 
Concept sketch of the experiment 
for the Study I.
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Figure B.23  
The shape of the piece of paper that 
Rachel Warr in my initial interview used 
to demonstrate puppetry 

Figure B.24  
Exploration of the relationship between the 
kinaesthetic elements and movement qualities. 

Figure B.25  
Exploring the presence and absence of meaning 
in an object with an analogy to a bowl.
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Figure B.26 
Exploring how the abstractness and 
anthropomorphism are affected by the 
shape, scale and tempo of 
movements.

Figure B.27 
Exploring various concepts of 
movements in English and Japanese.
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Figure B.28  
Exploring the sense of balance by using 
Japanese onomatopoeias (part I). 

Figure B.29  
Exploring the sense of balance by using 
Japanese onomatopoeias (part II). 
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Figure B.31  
Concept sketch of the D3 
visualisation.

Figure B.30 
Snapshot of an interactive visualisation of the relationship 
between the kinaesthetic elements (up to Phase 2) and 
the examples. The programme was created by using 
D3.js, a Javascript library for creating dynamic, interactive 
data visualisation.
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Figure B.33 
Exploration of the kinaesthetic 
element of joint (now referred to as 
articulation).

Figure B.32  
Exploration of the kinaesthetic 
element of balance.
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Figure B.35  
Exploration of the kinaesthetic 
element of tactility (now referred to 
as haptic).

Figure B.34  
Exploration of the kinaesthetic 
element of tension.
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Figure B.36 
Sketches reflecting on the interview 
with a ballerina. The connection 
between the kinaesthetic elements 
and ballet movements were 
revealed (partI).

Figure B.37 
Sketches reflecting on the interview 
with a ballerina (part II).
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Figure B.38  
Sketches reflecting on the interview 
with a ballerina (part III).

Figure B.39  
Sketches reflecting on the interview 
with a ballerina (part IV).

Figure B.40 
Sketches reflecting on the interview 
with a ballerina (part V).
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Figure B.41 
Sketch of kinetic designed objects 
that use low-tech movements rather 
than digital technology.
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Figure B.42 
Mapping the movements of everyday 
objects.

Figure B.43  
Comparison of two kinds of scissors. 
The motion of the ordinary scissors 
tends to be perceived by the users 
as an extension of their body. On the 
other hand, as the scissors get 
longer, there is more distant between 
the object and the body. This could 
lead to that the scissors’ motion start 
to be perceived also as something 
external rather than just an extension 
of their own body. 
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Figure B.44 
Mapping English and Japanese words 
related to movements (part I).  

Figure B.45  
Mapping English and Japanese words 
related to movements (part II). 
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Figure B.46  
Exploration of the ‘sense of gravity’, 
‘abstract form + nuanced speed’ and 
‘abstract form + character-less motion’.
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Figure B.47  
Storyboard of Breathing Humidifier. 
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Figure B.53  
Examples of object 
movements that can evoke the 
kinaesthetic empathy of 
balance (on the left) and 
kinaesthetic representation (on 
the right).
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Figure B.55 
One example of object 
movements that can evoke the 
kinaesthetic empathy of 
articulation (Top) and 
kinaesthetic representation 
(Bottom).

Figure B.54  
Three examples of object 
movements that can evoke the 
kinaesthetic empathy of 
articulation (Left) and 
kinaesthetic representation 
(Right).
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Figure B.56 
Four examples of object movements that 
can evoke the kinaesthetic empathy of 
volume (Top) and kinaesthetic 
representation (Bottom).
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Figure B.57 
Three examples of object 
movements that can evoke the 
kinaesthetic empathy of haptic 
(Top) and kinaesthetic 
representation (Bottom).

Figure B.58  
One example of object 
movements that can evoke the 
kinaesthetic empathy of haptic 
(Left) and kinaesthetic 
representation (Right).

Figure B.59 
Four sets of sketches 
exploring the haptic sense of 
collision between two different 
kinds of surface.
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Figure B.60 
Three examples of object 
movements that can evoke the 
kinaesthetic empathy of 
tension (Left) and kinaesthetic 
representation (Right).

Figure B.61  
Two examples of object 
movements that can evoke the 
kinaesthetic empathy of 
tension (Top) and kinaesthetic 
representation (Bottom).
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Figure B.62  
Five examples of object 
movements that can evoke the 
kinaesthetic empathy of in & 
out (Top) and kinaesthetic 
representation (Bottom).
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Figure B.63 
Four examples of object 
movements that can evoke the 
kinaesthetic empathy of 
proprioception (Top) and 
kinaesthetic representation 
(Bottom).
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Figure B.64 
Four examples of object 
movements that can evoke the 
kinaesthetic empathy of 
impulse & resistance (Left) 
and kinaesthetic 
representation (Right).

Figure B.65 
One example of object 
movements that can evoke the 
kinaesthetic empathy of 
impulse & resistance (Top) 
and kinaesthetic 
representation (Bottom).
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Figure B.67 
One example of object 
movements that can evoke the 
kinaesthetic empathy of 
proprioception (Top) and 
kinaesthetic representation 
(Bottom).

Figure B.66 
Three examples of object 
movements that can evoke the 
kinaesthetic empathy of 
gravity (Left) and kinaesthetic 
representation (Right).



!271

  

Figure B.68  
Five examples of object 
movements that can evoke the 
kinaesthetic empathy of still 
(Left) and kinaesthetic 
representation (Right).
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Figure B.69  
Four examples of object 
movements that can evoke the 
kinaesthetic empathy of 
rotation (Left) and kinaesthetic 
representation (Right).

Figure B.70  
Four examples of object 
movements that can evoke the 
kinaesthetic empathy of 
rotation (Top) and kinaesthetic 
representation (Bottom).
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Figure B.71 
Two examples of object 
movements that can evoke the 
kinaesthetic empathy of 
rhythm (Left) and kinaesthetic 
representation (Right).

Figure B.72  
Movements, phenomena and 
human behaviour related to 
the kinaesthetic empathy of 
rhythm.
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Figure B.73  
Three examples of object 
movements that can evoke the 
kinaesthetic empathy of 
oscillation (Left) and 
kinaesthetic representation 
(Right).

Figure B.74  
One example of object 
movements that can evoke the 
kinaesthetic empathy of 
oscillation (Top) and 
kinaesthetic representation 
(Bottom).
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Figure B.75 
Four examples of object 
movements that can evoke the 
kinaesthetic empathy of space 
(Top) and kinaesthetic 
representation (Bottom).

Figure B.76  
An example of object 
movements that can evoke the 
kinaesthetic empathy of 
proprioception (Left) and 
kinaesthetic representation 
(Right).
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Appendix C: 
Outcomes of workshops 

This appendix provides the detailed documentation of the outcomes of the iterative workshop 

(Section 4.1). It consists of the task sheets for analysis and those for creation both of which 

were filled by the participants. Some of the sheets provide valuable insights and evidences 

that underpin the original theories presented in the thesis. 

C.1 Task sheets (analysis) 

The following nineteen task sheets resulted from the four workshop sessions. While the 

overall structures remained similar, the use of qualitative spectra has slightly changed. The 

task sheets initially already identified the type of spectra to be used, but those used in the later 

sessions left them blank so that the participants can set the adjectives freely.  

As mentioned elsewhere, kinaesthetic empathy was occasionally confused with the idea of 

affordance. Besides, the kinaesthetic elements were interpreted too broadly because of the 

titles were associated with other irrelevant contexts. Some of the task sheets below embody 

the concrete examples of both understandings and misunderstandings.  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Figure C.1 
Task sheet (analysis) filled by a participant (no.1).
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Figure C.2 
Task sheet (analysis) filled by a participant (no.2). 
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Figure C.3 
Task sheet (analysis) filled by a participant (no.3). 
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Figure C.4 
Task sheet (analysis) filled by a participant (no.4). 
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Figure C.5 
Task sheet (analysis) filled by a participant (no.6).
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Figure C.6 
Task sheet (analysis) filled by a participant (no.7).
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Figure C.7 
Task sheet (analysis) filled by a participant (no.5). 
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Figure C.8 
Task sheet (analysis) filled by a participant (no.8).
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Figure C.9 
Task sheet (analysis) filled by a participant (no.9).
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Figure C.10 
Task sheet (analysis) filled by a participant (no.10). 
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Figure C.11  
Task sheet (analysis) filled by a participant (no.11).
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Figure C.12 
Task sheet (analysis) filled by a participant (no.12). The first illustration 
where a human is receiving the wind from the fan expresses the potential 
interaction between the user and the object rather than kinaesthetic 
empathy. The potential physical interaction between a human and an 
object is closer to the idea of affordance by J.J.Gibson. The second 
illustration is about the interaction between the fan and flowers. 
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Figure C.13 
Task sheet (analysis) filled by a participant (no.13).
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Figure C.14 
Task sheet (analysis) filled by a participant (no.14). Rice cake 
came out as a reference and also that it was not understood well 
by one of the other participants. Rice cake itself, as well as the 
action of eating rice cake (the soft and sticky feeling on the teeth, 
sticky and elastic expansion of rice cake between the teeth and the 
hands, the visual of the expansion of the cake, etc) were culturally 
embedded in the participant, who worked on this task sheet.
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Figure C.15 
Task sheet (analysis) filled by a participant (no.15). It is very 
interesting that this participant used the analogy of ‘taking off’ 
clothes (on the upper body) which were mentioned by another 
participant in a previous session in an almost the same way. 
However, ‘eating rice cake’ was not mentioned. The emotional and 
semantic impression of each condition (up and down) is also 
understandable and well analysed. 
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Figure C.16 
Task sheet (analysis) filled by a participant (no.16).
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Figure C.17 
Task sheet (analysis) filled by a participant (no.17). The participant 
regarded the oscillation of the light as expansion of the space the 
object potentially occupies. But the reviewer (Step 4) disagreed 
thought it was not an actual expansion because the expansion for 
her was the increase in the volume of the object itself. Both 
arguments are understandable but my intention of the element 
‘Expansion’ was closer to the former argument. 
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Figure C.18 
Task sheet (analysis) filled by a participant (no.18). The 
annotation of the haptic element ‘silky texture on the 
skin’ is rather affordance-related kinaesthetic response 
than kinaesthetic empathy. Other elements, articulation 
and resistance’ are kinaesthetic empathy.  
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Figure C.19 
Task sheet (analysis) filled by a participant (no.19). I 
can tell from the task sheet that the participant well 
understood the concept of kinaesthetic empathy. The 
use of the kinaesthetic elements is also correct.  
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C.2 Task sheets (creation) 

The following fifty-five task sheets and five sketches represent a part of the outcomes of the 

idea generation conducted in the workshops. Some of the ideas were presented with the 

physical models. 

Compared with the task for analysis, kinaesthetic empathy and affordance-related 

kinaesthetic response and sensation are confused more frequently in the tasks for creation. 

One possible cause is that to design new, kinetic and functional objects itself was already 

challenging for the participants, which prevented them from examining the difference 

carefully. 
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Figure C.20 
Task sheet (creation) filled by a participant (no.1). Crowd 
control in panic situations. In emergency, this floor shrinks 
and makes physical patterns to indicate the direction for 
evacuation. The designers who created this idea expect the 
users to experience kinaesthetic empathy of tension, friction, 
haptic and balance with the shrinking motion of the floor. 
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Figure C.21 
The fabric in the picture is the 
small-scale model and the fingers 
stand for the user’s behaviour in 
emergency. This is a good 
example of using kinaesthetic 
empathy for a functional purpose, 
communicating emergency 
through the kinaesthetic 
sensation. Kinaesthetic empathy 
is well connected with the function 
of the motion.
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Figure C.22 
Task sheet (creation) filled by a participant (no.2). Untitled. 
Excerpt from the sketch: ‘This machine encourages people 
to place their phones (aka something precious for them) so 
that they can be more engaged the room they are in and 
with the people they are with’.
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Figure C.24 
Rough model created by the 
participants (part II). 

  

Figure C.25 
Rough model created by the 
participants (part III).

Figure C.23 
Rough model created by the participants 
(part I).
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Figure C.26 
Task sheet (creation) filled by a participant (no. 3). The turbulence of 
fog becomes a kinetic lamp shade. The behaviour of fluid is very 
random and shows unique variety in size, speed, direction of the 
vortex. Observers (users) would be able to either watch the 
phenomenon as a whole (Gestalt psychology) or choose to pay 
attention to a specific part of the turbulence. The idea of using fog is 
poetic as it reminds of the interaction between the Sun and clouds. 
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Figure C.27 
The participants demonstrated her idea 
by using a mesh and LED light of a 
smart phone. By contracting the mesh, 
the diffusion of the light gets weakened.  
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Figure C.28 
Task sheet (creation) filled by a participant (no. 4). This participant 
brought her own textile prototype for her solo work. The use of 
kinaesthetic element is right in terms of ‘articulation’ where the two 
pieces of couches take apart and expand but not ‘haptic’ because of 
it is a direct interaction between the users and the object. ‘Haptic’ 
kinaesthetic empathy is a kinaesthetic simulation of touch between 
multiple surfaces apart from the observer. 
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Figure C.29 
The pair of couches are initially 
combined but untangles and 
welcomes people when they 
approach.
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Figure C.30 
Task sheet (creation) filled by a participant (no. 5). A sculpture which 
helps people experience the syndrome to fear crossing zebra 
crossings. The sculpture is placed around the height of people’s head 
and they have to avoid the sculpture to get through the space, which 
is similar to what people with the syndrome feel when walking on 
zebra crossings. This is not so much kinaesthetic empathy as 
affordance-related kinaesthetic response. 
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Figure C.31 
A rough model created by the 
participant.  
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Figure C.32 
Task sheet (creation) filled by a participant (no. 6). “When someone 
turns on the light it is able to detect your stress level. Depending on 
that it moves faster or slower as well as the color changes” (excerpt 
from annotation). Kinaesthetic empathy would explain part of users’ 
response to the product’s movement. I would add the element of 
‘gravity’ to explain the kinaesthetic empathy with the movement. 
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Figure C.33 
Task sheet (creation) filled by a participant (no. 7). Automatic doors designed with the 
elements of articulation. 
 
Figure C.34 
Task sheet (creation) filled by a participant (no. 8). Automatic doors designed with the 
elements of rhythm, gravity, balance.
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Figure C.35 
Task sheet (creation) filled by a participant (no. 9). Automatic doors designed with the 
elements of oscillation. 

Figure C.36 
Task sheet (creation) filled by a participant (no. 10). Automatic doors designed with the 
elements of articulation.
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Figure C.37 
Task sheet (creation) filled by a participant (no. 11). 
 
Figure C.38 
Task sheet (creation) filled by a participant (no. 12).
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Figure C.39 
Task sheet (creation) filled by a participant (no. 13). Automatic 
doors designed with the elements of haptic, resistance. 

Figure C.40 
Task sheet (creation) filled by a participant (no. 14). Automatic 
doors designed with the elements of balance.
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Figure C.41 
Task sheet (creation) filled by a participant (no. 15). 
Automatic doors designed with the elements of expansion. 
 
Figure C.42 
Task sheet (creation) filled by a participant (no. 16). 
Automatic doors designed with the elements of cross.
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Figure C.43 
Task sheet (creation) filled by a participant (no. 17). Automatic doors 
designed with the elements of tornado (now referred to as rotation).  

Figure C.44 
Task sheet (creation) filled by a participant (no. 18). Automatic doors 
designed with the elements of rhythm.
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Figure C.45 
Task sheet (creation) filled by a participant (no. 19). Automatic doors designed with the 
elements of balance. A sea-saw is used as a door between two spaces. Once a human gets 
off the sea-saw, it turns back to the original position automatically so the flow of people 
becomes one-directional. In the picture, the participant shows a human trajectory with his 
right hand and the door’s motion with left. 
 
Figure C.46 
Task sheet (creation) filled by a participant (no. 20). Automatic doors designed with the 
elements of gravity. This door is comprised of multiple rectangular sheets which fall down 
and lean onto the floor when a human approaches.
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Figure C.47 
Task sheet (creation) filled by a participant (no. 21). 
Automatic doors designed with the elements of tension. 
 
Figure C.48 
Task sheet (creation) filled by a participant (no. 22). 
Automatic doors designed with the elements of rhythm.
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Figure C.49 
Task sheet (creation) filled by a participant (no. 23). A fan designed with the 
elements of in&out, expansion (now referred to as volume), rhythm. These 
fabric blades on ceiling move inward & outward thus create a flow of air 
inside a room. They move in a rhythm. They expand in 2 direction.” 
 
Figure C.50 
Task sheet (creation) filled by a participant (no. 24). A fan designed with the 
elements of in&out, stable (now referred to as still), rhythm.
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Figure C.51 
Task sheet (creation) filled by a participant (no. 25). A fan designed with the elements of 
stable (now referred to as still), tornado (rotation). Fans are embedded on a wall in the form 
of an array. “Blowers which are fixed inside the wall, they are ‘on’ and air coming out of these 
has a lot of pressure and speed so when a person crosses the zone he feel the pressure 
and sound of tornado” (from sketch) 
 
Figure C.52 
Task sheet (creation) filled by a participant (no. 26). A fan designed with the elements of 
position in space (space). This design is to make people feel their own ‘position in space’, 
and not to make them empathise with the sense of ‘position in space’ of observed objects. 
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Figure C.53 
Task sheet (creation) filled by a participant (no. 27). A fan 
designed with the elements of haptic. 

Figure C.54 
Task sheet (creation) filled by a participant (no. 28). A fan 
designed with the elements of resistance, impulse.
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Figure C.55 
Task sheet (creation) filled by a participant (no. 29). A fan designed with the elements of 
oscillation.  

Figure C.56 
Task sheet (creation) filled by a participant (no. 30). A fan designed with the elements of 
balance, articulation, impulse. Inspired by Cirque du Soleil, a participant created an idea of a 
fan which imitates a dancer in a circus. The board swings and jumps between the swings 
hanged from the ceiling and generate wind. This is one of the most interesting ideas created 
in the workshop. Whereas the object itself is not anthropomorphic, the set of objects is a 
strong metaphor for a circus. It would be easy to kinaesthetically empathise with the objects 
due to this metaphor. 
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Figure C.57 
Task sheet (creation) filled by a participant (no. 31). A fan designed with 
the elements of gravity, resistance, tension. “The fan drop down and lift 
up and squeeze the air from the cylinder out which can create a dynamic 
air flow and by pressing air it create wind” (excerpt from annotation). 

Figure C.58 
Task sheet (creation) filled by a participant (no. 32). A fan designed with 
the elements of articulation. Each of the blades has a joint in the middle 
of its body and the blades bend while rotating. 
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Figure C.59 
Task sheet (creation) filled by a participant (no. 33). A fan designed with the elements of 
tension. “Blinds moves and folds in responds to the wind level” (excerpt from annotation). 
The object itself is not a fan but a filter of wind. The transformation of the filters adjusts the 
amount and strength of the wind which is generated by something else. 

Figure C.60 
Task sheet (creation) filled by a participant (no. 34). A fan designed with the elements of 
expansion (now volume). “Air flow amount changed when expanding” (excerpt from 
annotation). This is also a filter of wind which transforms using the joint and foldable 
structure.”
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Figure C.61 
Task sheet (creation) filled by a participant (no. 35). A fan designed with the elements of 
rhythm. “Moving with certain rhythm generate wind gently” (excerpt from annotation). 

Figure C.62 
Task sheet (creation) filled by a participant (no. 36). A fan designed with the elements of 
cross, rhythm, in&out. Wire Fan comprises a pair of twisted rods. The rotation of the rods 
creates subtle and ambient wind in the space. Although the pair of rods is separate from 
each other, the overlap of their geometric shapes creates a visual cross which is controlled 
to appear regularly.



!324

Figure C.63 
Task sheet (creation) filled by a participant (no. 37). 
A fan designed with the elements of haptic.  

Figure C.64 
Task sheet (creation) filled by a participant (no. 38). 
A fan designed with the elements of rhythm, 
resistance, impulse. 
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Figure C.65 
Task sheet (creation) filled by a participant (no. 39). A fan designed with the 
elements of tension, articulation, expansion (now volume). A structure like an 
accordion expand and shrink to push air forward. 

Figure C.66 
Task sheet (creation) filled by a participant (no. 40). A fan designed with the 
elements of balance. This fan is inspired by Daruma doll, a cultural and traditional 
object used in Japan which has a weight on its bottom and gets up in whatever 
angle you put it on a floor. It is a symbol of perseverance and good luck, and 
occasionally used a toy. Using the impulse by a user’s push (see illustration 1), 
Daruma Fan oscillates naturally and consequently generates wind around it.
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Figure C.67 
Task sheet (creation) filled by a participant (no. 41). A toaster 
designed with the kinaesthetic sensation of ‘taking off a T-shirt’.  
 
Figure C.68 
Task sheet (creation) filled by a participant (no. 42). A toaster 
designed with the element of resistance. 



!327

Figure C.69 
Task sheet (creation) filled by a participant (no. 43). A toaster 
designed with the elements of resistance, impulse.  
 
Figure C.70 
Task sheet (creation) filled by a participant (no. 44). A fan 
designed with the element of tension.
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Figure C.71 
Task sheet (creation) filled by a participant (no. 45). A toaster 
designed with the element of haptic.  

Figure C.72 
Task sheet (creation) filled by a participant (no. 46). A toaster 
designed with the elements of articulation and balance. 
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Figure C.73 
Task sheet (creation) filled by a participant (no. 47). A fan designed with the element of 
articulation. 
 
Figure C.74 
Task sheet (creation) filled by a participant (no. 48). A light designed with the elements of 
haptic and tension. 
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Figure C.75 
Task sheet (creation) filled by a participant (no. 49). A light designed with the 
element of tornado (now rotation). Excerpt from the annotation: ‘Discrete 
individual mini LEDs all spin around center axis, blending into a “solid” light.’ 
 
Figure C.76 
Task sheet (creation) filled by a participant (no. 50). A chair designed with the 
elements of resistance and impulse. 



!331

Figure C.77 
Task sheet (creation) filled by a participant (no. 51). A clock 
designed with the elements of rhythm.  

Figure C.78 
Task sheet (creation) filled by a participant (no. 52). A clock 
designed with the element of expansion (now volume). 
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Figure C.79 
Task sheet (creation) filled by a participant (no. 53). A clock 
designed with the elements of gravity, resistance, rhythm.  
 
Figure C.80 
Task sheet (creation) filled by a participant (no. 54). A clock 
designed with the elements of stable (now still). 
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Figure C.81 
Task sheet (creation) filled by a participant (no. 55). 
Smart boxes. Excerpt: ‘You put your stuff in these 
boxes when you need the item the box opens’.
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Figure C.82 
A sketch drawn by a workshop 
participant (no.1). A chair made of 
a large spring.

Figure C.83 
A sketch drawn by a workshop participant 
(no.2). A cabinet with a funnel-shaped 
part into which people can put clothes 
and the cabinet automatically folds and 
locate them inside it.

Figure C.84 
A sketch drawn by a workshop 
participant (no.3). A hammock with 
an array of springs underneath. 

Figure C.85 
A sketch drawn by a workshop 
participant (no.4). A lamp where 
an LED sphere continues jumping 
on a trampoline-shaped base. 

Figure C.86 
A sketch drawn by a workshop 
participant (no.5). A couch that 
transforms by rolling a part of the 
seat.
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Glossary 

This glossary provides the brief definitions of some of the terms as used in this thesis.  

affect (noun)     A stage in which immediate sensory perception is experienced  

      in an embodied manner yet has not taken a definable emotions  

      such as joy, surprise and disgust. 

affordance     Action possibilities that exist between an observer in certain  

      contexts and the formal qualities of objects. 

AHRC     The Arts and Humanities Research Council. 

AIST     Japan’s National Institute of Advanced Industrial Science and  

      Technology. 

aesthetics     A branch of philosophy that explores the nature of sensory  

      perception. In this thesis, aesthetics concerns sensory  

      perception and experiential qualities rather than the formal  

      criticism of artworks or the concept of beauty. 

Bauhaus     The German school for art and design founded by Walter  

      Gropius in Weimar in 1919.  

confirmation bias    A human tendency to interpret something in a way that they  

      would expect to hear or may ignore the opinions against their  

      preconceptions. 

constructionism    An epistemological stance that considers meanings are to be  

      constructed by human subjects rather than discovered. 

ecological event    A physical phenomenon explored from an ecological  

      perspective. 

Einfühlung     Empathic projection of self onto the external world. First used  

      by Robert Vischer in the context of aesthetics, it is considered  

      to be the origin of kinaesthetic empathy. An etymology of the  

      English word ‘empathy’. 

embodied cognition   A theory of cognitive science that considers the body as a  

      central element of human’s cognitive abilities. 

embodiment     The physical body and its perceptual, motor and cognitive  

      capacities. 

emotion     A relatively distinct or identifiable mental condition such as joy, 

      sorrow, surprise and disgust. 

everyday objects    The objects that we encounter in daily lives. What are everyday  

      objects inevitably depends on each person. They are often sized 

      to be handle-able by humans, neither too small or too large. 

experiential quality   = quality. 
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Feldenkrais practice   A kind of exercise therapy developed by Moshé Feldenkrais  

      which explores bodily sensations through slow movements. 

f MRI     Functional magnetic resonance imaging. A commonly used  

      method to measure brain activities especially in studies of  

      mirror neurons. 

Foley     Creation of everyday sound effect for films and videos. 

indwelling     Polanyi’s concept of projecting self onto the external entities. 

kinaesthetic knowing   Zeynep Çelik Alexander’s concept of an embodied way of  

      knowing things. 

kinestheses     Plural form of kinesthesis. 

kinesthesis     = kinaesthetic sensation. 

kinaesthetic element   A fragment of kinaesthetic empathy with object movements. 

kinaesthetic empathy   A perceptual phenomenon, or its ability, in which an observer  

      virtually experiences the kinetic sensation of observed motion. 

kinaesthetic design   An original approach to kinetic design that is informed by the  

      concept of kinaesthetic empathy. 

kinaesthetic design analysis One of the methods of kinaesthetic design which is for  

      analysing the kinaesthetic quality of object movement. 

kinaesthetic design creation One of the methods of kinaesthetic design which is for creating  

      new kinaesthetic movements. 

kinaesthetic literacy   The skills and sensitivity to articulate, communicate and design 

Kinaesthetic Motion Database An original database that present motion examples under the  

      structure of kinaesthetic design framework. 

kinaesthetic movement  An object movement which is kinaesthetically empathic or a  

      bodily movement which gives the actor a conscious  

      kinaesthetic sensation. 

kinaesthetic representation An original technique to express the perceived kinaesthetic  

      empathy by body gestures. 

kinaesthetic response   A reaction to external stimuli that accompanies kinaesthetic  

      sensation. 

kinaesthetic sensation  The sense of bodily movement. 

kinaesthetic sense   The sense of bodily movement or the channels of the sensory  

      stimuli. 

kinaesthetic similarity  The extent to which observers associate their kinaesthetic  

      memory with the observed movements. 

kinetic art     A genre of art which explores the aesthetics of movement. 

kinetic design    Practices and theories that concern design and physical  

      movement of objects. 

knowledge for    Ranulph Glanville’s concept of knowledge that assists future  

      actions. 
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knowledge of    Ranulph Glanville’s concept of knowledge that assesses existing 

      phenomena. 

Laban notation    A dance notation system devised by Rudolf Laban. 

mirror neuron    A specific set of neurons that activate both when one does a  

      particular action and when (s)he observes another individual  

      doing a similar action 

mobile     Suspended kinetic sculptures (e.g. Alexander Calder’s works). 

morphology     The study concerned with the forms of things and phenomena. 

motion     The condition of an object in the state of movement. 

movement as art    Kinetic art and its examples. 

movement as life    Either anthropomorphic, zoomorphic or abstract robots. 

movement as interface  Objects that convey certain information by their physical  

      movements. 

motionless empathy   Vischer’s concept, a type of Einfühlung with static objects. 

movement     Physically dynamic change in the position, forms and attitudes  

      of objects. 

movement itself    In Realist Manifesto it means physical movements of objects. In 

      Rickey’s definition, it means physical movements in which  

      forms and motions are integrated physically and artistically. 

movement literacy   Moen’s concept. A sensitivity to the body motions and the skill  

      to verbalise the bodily sensations. 

movement qualities   Aesthetic qualities of a movement. 

movement-based interaction Hummels’ approach to interaction design based on bodily  

      movement. 

neuroplasticity    The brains’ ability to reorganise the neural connections. 

object movement   A movement of an object. 

ocularcentrism    A view or an attitude to put emphasis on the sense of vision. 

phenomenology    A branch of philosophy that explores the first-person  

      experience. 

phenomenological research A research methodology informed by phenomenology. 

phenomenon    = physical phenomenon. 

physical phenomenon  Either natural or mechanical phenomenon that happen as an  

      interaction of matter and energy. 

plasticity     A quality of being not static but changeable. 

proprioception    A sense through which we perceive the position of parts of the  

      body. 

qualitative spectrum   An original concept that explores movement qualities on a  

      continuum with two opposite qualities with its opposing ends. 
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quality     The experiential character of mental states rather than a  

      standard or grade that indicate the level of objects measured  

      against criteria. Also referred to as qualia in some philosophers.  

quality without a name  A quality that cannot be precisely articulated by words.  

      Architect Christopher Alexander’s concept.  

Realist Manifesto    A statement that advocates a new form of art grounded in time  

      and space, published by Constructivist artists Naum Gabo and  

      Antonie Pevsner.  

RefleCTion     A theoretical model proposed by design cybernetician Ranulph 

      Glanville based on Donald Schön’s reflective practice. 

reflection-in-action   A reflective thinking while in the process of doing an action.  

      Donald Schön’s concept. 

reflection-on-action   A reflective thinking on actions that are done. Donald Schön’s  

      concept. 

reflective practice   An activity which shifts between a practitioner’s action and the  

      reflection on it. 

soma     A word which means body which was used by philosopher  

      Richard Shusterman to refer to the body without the  

      connotation of the traditional body-mind separation. 

somaesthetics    A branch of philosophy advocated by Richard Shusterman  

      which actively explores the physical body and its relationship  

      with thinking and the quality of experiences. 

somaesthetic brainstorming Kristina Höök’s concept of exploring design ideas through  

      bodily sensations. 

somaesthetic design   An emerging approach to interaction inspired by  

      somaesthetics. 

tacit knowledge    Polanyi’s concept of non-verbal knowledge. 
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