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Abstract
In this paper we present an explorative study which 
switches the focus of black aesthetics from fashion onto 
soft tangible user interfaces (TUIs). We discuss the de-
sign process and results from a design exploration on soft 
TUIs in an imaginary black, colorless world where design 
decisions are made using the properties of the constitut-
ing materials. A user study was performed on six all black 
reproductions of the iconic Swiss Mondaine railway clock. 
The paper brings forth the topic of all-black aesthetics, 
an overlooked topic in the design of TUIs and the role 
material properties play in the design of TUIs. Findings 
account for the perception of monochromatic changes on 
materials with different textures and reflectivity degrees, 
the use of textiles in interfaces and the criteria which can 
be used to describe the amount of blackness in a design. 
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been found that the offenders and the criminal suspects 
evoked the most irritation, respectively made the guiltiest 
impression when wearing black [4]. Another experiment 
shows how in a group where one of the confederates wore 
black clothing social pressure facilitated reaching a guilty 
verdict even without enough evidence [5]. The author 
notes: “the color of clothing the other group members 
are wearing will also have an effect on the individual’s 
opinion”.  

But what about black fashion in a more neutral, positive 
environment? A short survey has been conducted prior to

this study where 48 participants have been asked open 
questions about how they feel while wearing all black 
and how they perceive other people wearing all black. 
The two umbrella themes feeling and perception unveiled 
results such as anonymity (“An all-black outfit is like an 
urban camo outfit – you blend in” – P23), confidence (“I 
feel smart and elegant when I wear black and I am more 
determined to work” – P10), and negativity (“People who 
wear all black are morbid and hard to get along with” 
– P42). Therefore, it is clear that black garments evoke 
certain emotional responses from both the wearer and the 
audience.

Introduction and 
related work
Black aesthetics have always 
been the means towards mak-
ing a statement in fashion: 
in 1981, Paris, designer Rei 
Kawakubo started display-
ing her Comme des Garçons 
collections in all black, claim-
ing the color is “comfortable, 
strong, and expressive”, all 
at once [1]. In 2013, creative 
director for Luis Vuitton, Mark 
Jacobs, ended his career at 
the company with an all-black 
show: black clothing and a set 
which combined his greatest 
hits from past shows, however, 
recreated in all-black tex-
tures [2]. In the fall of 2015, 
Alexander Wang managed to 
impress his audience and the 
critics with his all-black collec-
tion -  he referenced the many 
subcultures for whom black is 
a way of life in his clothes [3].

Therefore, there is something 
about black aesthetics in cloth-
ing which elicits emotional 
reactions. Little research has 
been conducted regarding this 
subject. Most of it focuses on 
the impact of black clothing on 
judgements in criminal set-
tings. In one experiment it has

Fig. 1 - Marc Jacobs’ final show for Louis Vuitton [2] Fig. 2 - Vantablack coating on a sculpture [11]
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The fields of science and plastic arts are no stranger to this subject: the record 
of being the darkest man-made substance is held by the Vantablack coating. 
It is an ultra black absorptive coating consisting of a vertically aligned carbon 
nanotube forest and it was invented by then engineers at the English company 
Surrey NanoSystems [10]. Initially intended for aerospace and optics, scien-
tists have created a spray-on version available for everyone including artists 
[11]. World renowned artist Anish Kapoor has obtained the exclusive right to 
use it in his artworks, taking advantage of its properties of reflecting such little 
light that it gives the impression of 3d objects to be 2d [11], [10]. 

Inserting technology into this context allows for a new question to be posed. 
Imagine a world without color in which all of our tech devices would be all 
black – how would the traffic light tell us when to go and how would we distin-
guish the buttons of our remote control? Probably in the same way the iconic 
round button of a black iPhone is curved inside the flat surface of the phone 
– as a designer, one would give the element that needs to be distinguished a 
property that would differentiate it from the rest, in this case a curved sur-
face. Linking it back to fashion, in a similar way, Rei Kawakubo used “different 
blacks, their hue changing according to fabric and light” [1] to captivate the 
audiences’ attention. Likewise, Mark Jacobs used different fabric textures to 
give diversity to his collection: sheer fabrics, embroideries, and shiny embel-
lishments [2].  

In the same way, the scope of each component of a TUI can be communicated 
through other properties of the material it is made out of than color. A study 
which substituted color for haptic attributes shows that abstract meaning can 
be conveyed through color in tangible user interfaces [6]. However, there are 
more form factors which users find pleasurable and meaningful. The way in 
which we interact with designed interfaces implies more than just the use of 
colors giving us visual ques (e.g. the red button on a remote control indicates 
clearly which button turns the TV off).

Materiality can have a strong impact on how computational artefacts are 
perceived and used [9]. There is a whole lot to explore when it comes to 
designing interfaces especially because nowadays users look for authenticity 
and experiences. A study conducted at the Technical University of Eindhoven 
focused on the mindful interaction designed for a kitchen blender concludes 
that the more embodied the interaction is, the more engaging and careful 
it is considered and performed [7]. Researchers have used heat as a design 
material for an interactive heat mat by looking at heat “from an experiential 
and embodied perspective” [8]. Another study that explores the aesthetics of 
user interfaces looks into hybrid objects that combine form (material, size and 
shape) and behavior to observe how the perception of subjects is affected by 
these factors [9].  

This study explores the aesthetics of tangible user interfaces in a hypothetical, 
all black, colorless world by recreating the archetypical Swiss railway clock in 
black textiles and expressing its features through properties of the constitut-
ing materials (opacity – transparent vs. opaque, reflectivity – shiny vs. matte, 
surface roughness – harsh vs. soft). The basic premise here is an understand-
ing of the importance of material properties in monochromatic interfaces, as 
well as the importance of all black aesthetics through the subtle uniqueness of 
the presented prototypes. The presented explorations have followed a re-
search through design approach [15]. 

The final designs are intended to provoke open ended discussions around soft 
tangible interfaces, all black aesthetics in technology and the use of material 
properties in interface design. 

Fig. 3 - Rei Kawakubo [1] Fig. 4 - Alexander Wang [3]
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Explorations
To better understand the 
dynamics and aesthetics of 
black materials, a series of 
experiential artefacts have 
been created and re-created 
with the help of the available 
technologies. 
Using an industrial embroidery 
machine, a series of Roma-
nian folk motifs have been 
reinterpreted on reflective and 
non-reflective black textiles. 
In a similar way, the keyboard 
from Maggie Orth’s Musical 
Jacket [12] was recreated. The 
Pegasus tessellation [13] using 
Heesch Kienzle theory [14]  
and the leaf designs of Shape-
TEX [16] were replicated with 
the laser cutter. White felt and 
cotton were laser engraved 
to experiment how the burn 
would darken the materials. 

Fig. 7-10 - Laser engraving  straight lines vs. 
random lines on white felt (7,8) and 

white cotton (9,10)

Fig. 5 - Embroidered Romanian folk 
motifs

Fig. 12 - Embroidered keyboard from Maggie 
Orth’s Musical Jacket 1998

Fig. 6- Laser cut, all black ShapeTEX recreations 

Fig. 11 - Laser cut Escher’s Pegasus tessellation using Heesch-Kienzle theory
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Final prototypes
The final prototypes consist of six reproductions of the 
Swiss Railway clock produced and designed since 1944 by 
the Swiss company Mondaine Watch Ltd [17]. The clock 
was chosen as an archetypal interface to which any par-
ticipant could relate to. Moreover, color coding is essential 
in the design of the clock, and, therefore, transforming 
it into a monochromatic object aimed at provoking new 
discussions. 

Since we made abstraction of color, the features of the 
clock (i.e. the minutes, hours and the hands) needed to be 
characterized by other material properties in order to be 
distinguished. 
After observing the visual impact of reflectivity and the 
added aesthetics of the tangible qualities of the materials 
after the explorations, six types of black fabric have been 
chosen for the six chosen properties: transparent – tulle, 
opaque – felt, soft – suede, harsh – laser engraved felt, 
shiny – latex, matte – denim. 

For each pair of properties, property1 vs. property2, two 
clocks were created: one with the background pertaining 
property1, the minutes and hands pertaining property2 
and the second one vice versa (i.e. backrgound with 
property2 and minutes and hands with property1).
Because some of the textiles were too thin to hold the 
weight of the clock or the hands, a 2mm base made out 
of MDF was glued on the back of the textiles. The back-
ground made out of tulle was supported by a 2mm Vivak 
transparent base. The components were either glued or 
sewn together. 

The components of the clocks were designed in Illustra-
tor and cut with the help of a laser cutter. At the end, the 
clocks were placed on a wooden board covered in glossy 
black coating.

Fig. 13 - ON/OFF buttons created in a simi-
lar way as the final prototypes. A preliminary 
study has been conducted where 20 partici-
pants viewed the pictures and answered an 
online survey. Findings have shown an in-

crease in desire to touch the artefacts because 
of the use of textiles. Participants also stated 
that black makes the prototypes look elegant 
and subtle. Most participants were concerned 
with the functionality of the buttons because 
of the juxtapositions of blacks although one 

can find many similar plastic examples in ev-
eryday life. One could think that the novelty of 
the soft interfaces would trigger a more critical 
attitude from the participants. However, one 
could also debate upon the fact that some of 
the textiles have a too similar texture and, 

therefore, blend with each other, or that the 
chosen properties are not enough to make the 
button distinguishable. However, the materials 

needed to be tested in a different form, in a 
physical setting, not only a virtual one. 

Fig. 14 - The blueprint for 
the prototypes
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Fig 15 - Harsh (laser engraved felt) vs. soft (suede) Fig. 16 - Opaque (felt) vs. transparent (tulle)

Fig. 18 - Wooden board with all six clocks attached in room light-
ing conditions; from left to right: shiny vs. matte, harsh vs. soft, 
transparent vs. opaque;

Fig. 17 - Matte (denim) vs. shiny (latex)
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Fig 19 - Clock 1
 (shiny background, matte details)

Fig 20 - Clock 2 
(matte background, shiny details)

Fig 21 - Clock 3 
(harsh background, soft details)

Fig 22 - Clock 4 
(soft background, harsh details)

Fig 23 - Clock 5 
(opaque background, transparent details)

Fig 24 - Clock 6 
(transparent background, opaque details)
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Final study
The interaction with the clocks 
was tested in two user stud-
ies. The user studies differed in 
presentation and participants. 

The first user study was con-
ducted on 18 members from 
the general public (P1-18) 
consisting of students from 
the Department of Industrial 
Engineering & Innovation Sci-
ences of the Technical Univer-
sity of Eindhoven (TU/e). The 
study took place in the main 
hall of the IPO building in the 
TU/e campus and it was spread 
on a period of two days with 
ten participants in the first 
day and eight in the second 
day. The participants were 
told that the researcher was 
conducting a user study for an 
interior design company based 
in Amsterdam which is plan-
ning on releasing a conceptual 
collection called “black tex-
tures” which aims at recreating 
interfaces in all black textiles 
with different textures. After-
wards, the subjects were asked 
to openly describe the clocks 
and verbalize their opinions on 
the aesthetics. The participants 
were not offered much 
guidance with the aim of 

gathering any kind of data on the subject. The interactions 
were recorded with the help of a video camera and a voice 
recorder with the permission of the subjects. 

The second user study was conducted with three experts 
(2 professors and one fashion designer) (E1-3) from 
the Technical University of Eindhoven in the shape of an 
interview. The interviews were voice recorded and all the 
interactions with the prototype were noted down by the 
researcher. 
All participants from both studies (except for E1) were 
asked to rate each clock on a Linkert scale from 1 to 5 
depending on how visually stimulating (i.e. “pretty” to look 
at) and tangibly stimulating (i.e. how strong the urge to 
touch is) they fond them to be.

Final results
All the meaningful recordings and interactions were tran-
scribed and familiarized with before conducting a thematic 
analyses on the quotes and observations. The significant 
data was categorized in five different themes or their in-
tersection as shown in Figure 27. 
There were a few overall impressions from the majority of 
the participants. However, there were also many individual 
differences in what the participants chose to focus on 
when describing the clocks. 

Fig 25 - A participant on the set of the user test

black textures
what if the world we live in was 
all black? what if colors did not 
exist? how would traffic lights 
work? how would your house look 
like? how would you distinguish the 
buttons of your remote control?

'black textures' is a conceptual 
collection of familiar objects and 
interfaces. it uses black fabrics 
with different properties to convey 
the features of the matter. the 
collection offers a different per-
spective upon the world we are 
conversant with.

Fig 26 - Poster shown to the participants at the user 
study explaining what the collection stands for

Fig 27 - Themes and 
their intersections 
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Reflectivity
Many participants claimed that the clock containing the shiny material looked 
“cheap” while the one with a soft background looked more “luxurious”. This 
shows that a material with high reflectivity (i.e. the property of reflecting light 
or radiation) may be associated with less qualitative products compared to 
a more matte, velvety look. However, one of the participants had a different 
opinion on the aesthetic quality of the combination of matte vs. shiny textiles 
claiming that “[the shiny textile] works better as a background than as details 
where it looks very cheap”(P18).  One of the experts said that depending on 
the quantity of reflective and non-reflective material, the combination can ac-
tually have impact on the perception of proportions - E3:”The matte details on 
a matte background look fat […] The shiny lines on a matte background look 
more elegant. If they have a little shininess to them they look smaller.” 

E2 talked about brilliance (i.e. the light reflected from a fiber’s surface) and 
pointed out the parallel between the presented clocks and the fashion trends 
today – how well the brilliance of the black materials allows a garment to be 
photographed and presented to the public. E2:”What you’ve captured here 
is how much the value/brilliance of the material is important to the fashion 
affect”. Since black absorbs light, it is the brilliance of the material which con-
veys volume and dimension. This looks at the matter from a different angle 
showing that black products that are meant to be presented and exposed digi-
tally (in pictures) need to be designed using the right materials with the right 
brilliance. Most participants observed that, because the wooden board had 
almost the same degree of reflectivity as the shiny material, depending on 
the angle of perception, the clocks containing the shiny material were almost 
“invisible”. P11:”When I walked towards the board, I could not see the bottom 
of the clock (clock 2)”.

Blackness
The subjects have observed aesthetic qualities of the color black used in 
interfaces such as its subtlety in communicating the features of the clocks – 
E1:”They are […] subtle in the communication”. E2: “Your board […] is a good 
metaphor for simplicity.” Another aspect of the color black is that it conveys 
luxury to not so expensive objects. P15: “I think if it was white.. then it would 
look like it was out of a dollar store.” Moreover, because matte, black fabrics 

absorb light, they have the power to erase any dimension that the object 
might have if combined with the right materials (e.g. matte and transpar-
ent) – E3: “the black helps […] absorbs a lot of light […] the clock blends into 
itself. Also, in terms of shadow effects, black, especially this matte black, 
you cannot see any shadows.” P18: “Well…this one has 0 volume for example 
(clock 5)”. In addition, black designs were regarded as being discrete enough, 
able to not overpower and to highlight other elements around them that need 
more attention from the user – P21: “I think if you use it (one of the clocks) 
in an office it would be nice because you don’t want this big colorful clock next 
to your logo because everyone would pay attention to the clock and not your 
logo.”

While analyzing the language used to describe the clocks, the subjects have 
used terms such as “contrast”, “blacker”, “less black”, “the blackest” (E3: “The 
top left one (shiny background, matte hands) to me looks the blackest of 
them all because of the background. Hence, the hands look way less black be-
cause that’s what contrast does. Once one thing looks blacker, the rest looks 
less black.”) This shows that there are differences in the black monochromatic 
changes and they are noticeable. 

Reflectivity and Blackness
Observations belonging in the intersection of the two previous themes, black-
ness and reflectivity, are deemed to be relevant.
The change in the shades of black highly depend on the reflectivity of the ma-
terial, as pointed out by the participants. The majority of the subjects consid-
ered that the material with the highest reflectivity is “the blackest” out of all 
the used materials, strangely, even though it reflects the most light. They also 
considered that shiny vs. matte had the highest contrast in blackness. Anoth-
er interesting observation made by E3 pointed out that depending on the visu-
al mass of the shiny material, the matte textile could look more black or less 
black: the matte background of clock 2 looked darker than the matte hands 
of clock 1 to this participant. Therefore, when shiny black features overpower, 
the rest of the features could look less black than in an interface where matte 
features take up a larger surface than the shiny ones.
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Texture 
The texture of the used materials have proven to elicit tangible interactions 
with the clocks. Even though “normally you wouldn’t touch a clock”(P9), the 
participants repeatedly engaged in gently stroking the clocks while describ-
ing them. One participant noted that the textures were the first features she 
observed while another participant stated that texture attracts attention to the 
element it is applied to.

Texture and Blackness
Participants regarded the soft material to be “less black” than the harsh one. 
Taking into consideration that the harsh material reflected more light than the 
soft, one could conclude that reflectivity is the cause for darker colors and not 
texture. The opaque clock with transparent hands encouraged touch in many 
cases mostly because its features were barely observable to the eye – E1: 
“This one you really have to touch it to see it.” Therefore, this combination 
could be a good choice for an object which aims at being more of a tangible 
experience rather than a visual one – E1:”..some information you might only 
want to convey through touch.”
  
Textiles in Interfaces
Users from the general public did not generally know how to react to textiles 
in interfaces since it broke ”the norm” – P9:”You don’t normally see textiles 
in clocks..(shrugs)”. However, one of the participants observed that textiles 
could add another dimension to the object, making it more enjoyable for the 
user, and, therefore, increasing the aesthetics – P8: “It is not only visual or 
audio, but you can experience it in a different way. It adds interactivity, like if 
you have a soft surface and you stroke it and something happens, it would be 
nice.”. E3 noted that the use of textiles in a design could take part in increas-
ing the embodied interaction aspect of the interface. 
 
Texture and Textiles in Interfaces
At the intersection of these two themes, one could find that the desire to 
touch a certain textile is stronger when the textile “feels more like fabric” – 
P5. The most reflective material with the least texture was the least touched 
by the subjects. Moreover, one participant mentioned that he does not want to 
touch the shiny fabric because “I am afraid of leaving greasy stains” while the 

soft material was very inviting for him: “this feels really really nice so I could 
just touch this thing if only for the sake of touching it” – E3.

Quantitative results 

0 1 2 3 4 5 6

1

2

3

4

5

6

Linkert scale

Cl
oc

k

Visually stimulating

Experts

General Public

Mostly, the experts and the general public have disagreed on the visual 
aesthetics of the clocks. The experts generally found the clocks more visu-
ally stimulating on average than the general public, except for clocks 4 and 
5 which were considered to be less “pretty“ by the experts and more visually 
stimulating by the general public. However, in the case of clock 5, the differ-
ence was small, both groups agreeing on the fact that the visual unclarity of 
clock 5 was the least stimulating. 

When looking at the results depicting the tangible stimulation the clocks of-
fered, outcomes are very similar in both groups. However, the experts found 
clock 5 to be more tangibly stimulating than clock 6 while the general public 
thought the other way around. One explanation could be that the formed eye 
of the experts saw an opportunity in clock 5 of communicating across tangible

Fig 28 - Average scores on a scale from 1-5 for “visually stimulating“
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information while the general public was more attracted to the visual clarity of 
clock 6 and, therefore, more attracted to touch it. 

While looking at the correlation between tangibility and visual aesthetics for 
individual groups, one can observe that even though clocks 1 and 2 are very 
similar in visual stimulation, clock 2 was more tangibly stimulating. One rea-
son for this could be the fact that the matte fabric had more texture than the 
flat, shiny one. Moreover, as mentioned before, users were more reluctant to 
touching the reflective surface rather than the surfaces with poor reflectivity.

On the other hand, the difference between visually stimulating and tangibly 
stimulating for individual clocks is more dramatic in the case of the experts. 
Except for clocks 2 and 3 which are almost equally visually and tangibly 
stimulating, it seems like for this user group the qualities of the clocks almost 
compensate each other, i.e. the clocks which have a low score for visual 
stimulation have a very high score for tangible stimulation and vice versa.   
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Fig 29 - Average scores on a scale from 1-5 for “tangibly stimulating“
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Fig 30 - Average scores given by experts
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Fig 30 - Average scores given by the general public
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Discussion
Blackness, texture and soft interfaces
This work extends previous research on aesthetics of tangible interfaces, 
especially on all-black, soft aesthetics of TUIs. The knowledge extracted 
from the findings of this study can also be used in influencing design deci-
sions when creating all black tangible interfaces or soft interfaces for a more 
pleasant user experience. In summary, it appears that there is a general 
opinion that all black aesthetics give a more luxurious feel to the interfaces 
they are applied to. Generally, the more reflective materials are considered 
cheaper looking than the less reflective ones. However, the highest preferred 
contrast was between a non-reflective and a reflective textile. When talking 
about contrasts, the results regarding clock 6 cannot be taken into consider-
ation because of the vivak base of the clock. Since it added reflectivity to the 
transparent material, the opinions of the public might be biased. Blackness 
has also been recognized as being a symbol for simplicity and subtleness as 
well as visual illusion – because it absorbs most light and it conceals shadows 
and shades, black interfaces can give the impression of transparency if placed 
on a similar background or can make three-dimensional objects appear to 
become two-dimensional. Moreover, in interfaces where there is a combination 
of reflective and non-reflective black material, the later could look darker if it 
makes for the majority of the surface than if it covered only small parts of the 
interface. Overall, the more reflective the material was, the blacker it seemed. 
Furthermore, the use of textiles with a softer texture in interfaces encourages 
tactile interaction with the interface. 

A new design oportunity 
However, the main outcome of this study emerges from the careful analy-
sis of the language used by the users. The word “contrast” has largely been 
used by both the general public and the experts as well as comparisons such 
as: “less black”, “blacker”, “more black”, “the blackest”. This proves that the 
monochromatic change of the color black in this experiment has been notice-
able and that was due to the material properties. On the screen, the color 
black does not have any variations. However, when applied to different kinds 
of materials, black changes hue and saturation. As in the case of Vantablack, 
the material (a ‘forest’ of aligned and equally spaced, high aspect-ratio carbon 
nanotubes [10])  is what makes it “the blackest black”. This exploration shows 

the need for creating an aesthetic language that describes black depending 
on the different material properties which influence the color. A scientific and 
an artistic language already exist in fashion design, however, “the scientific 
language describes it very well, but requires a background in science while 
the artistic language is more poetic but getting what you want from a specific 
design can be challenging” – E2. Moreover, since material properties cannot 
be clearly expressed through photographs, this universal language could be 
translated in the shape of a physical tool: “This is not something we can teach 
on the screen, because screens are either matte or shiny” – E2.  Therefore, 
a future goal could be designing a physical, standardized tool for describing 
blackness in terms of material properties such as reflectivity and texture, a 
feature which was also important to users. Results such as the ratings of the 
clocks could be used as measurements for how tangibly stimulating and how 
visually stimulating a shade of black is.
This tool could be used as a bridge between the material manufacturers, the 
industrial designer and the client –the designer can decide which “kind of” 
black fits the design the most and the client could then express which “kind of 
“ black is the most appealing to them. The outcome can then easily be com-
municated to the manufacturer. 

Conclusion
In this paper new insights into the subject of all black aesthetics if TUIs and 
soft interfaces have been uncovered. A study in which 18 general public 
participants and 3 experts from the Technical University of Eindhoven have 
voiced their opinions about six, all black reproductions of the Swiss Mondaine 
railway clock has been presented. The findings reveal a better understanding 
of the perception of all black interfaces, textured features of tangible 
interfaces and the use of textiles in interfaces. It also opens up a new discus-
sion which revolves around describing blackness more accurately with regard 
to the material properties it is applied to. 
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Appendices 
A. Recording Transcripitons
General public
Day 1
1. First group of 4 participants – from left to right P1,P2,P3,P4:
 (I give my speech)
P4: Well, to me it seems quite unfortunate to touch the clock in order to see 
what time it Is (the one with the opaque background and transparent arms). 
P1: I really like the glossy effect…cuz you perhaps can read it better (touches 
the glossy background with matte hands)
P4 agrees
P2: This one with completely different textures as well, kinda stands out more 
(the harsh background with soft hands) 
P1,P3,P4 agree
P4 touches it 
P3: I like that one how it looks the best. (transparent background, opaque 
hands). Those three look very similar to me (harsh and soft & matte back-
ground with shiny hands). I can’t really tell the difference.
Me: Why do you like this one? (transparent background, opaque hands).
P3: It looks really nice with the transparent.
Me: You mean there is more contrast?
P3: Yes..that.
P1: It’s less black..
P2,P3,P4 agree and laugh 
P2: If you go for the most black, it would be this one (the soft background 
with harsh hands)
P1: But I like these two (matte vs shiny). 
P1 touches the matte
P2: To be honest, these two (matte vs shiny) look more expensive than some-
thing like this (harsh vs. soft)
P4: Yeah, it’s more classy
P2: Those (harsh vs. soft) look like more arts and crafts stuff
P4: Yeah, the shine looks more refined as well, like this (opaque background 
vs. transparent hands) looks like something your kid could come home with. 

2. Second group of 2 participants – from left to right: P5, P6

P5: I think this one is not very clear (opaque background, transparent hands), 
the purpose of a clock is not clear enough. 
P5 touches it

P5: But I think this one is the most appealing, I don’t know why, it is my fa-
vorite (soft background, harsh hands). 

P5 touches it
P6 touches it

P5: I think this one is the clearest (transparent background vs. opaque hands) 
and I like this one the least (shiny background matte hands) because it looks 
cheap.

P6 keeps touching the harsh vs. soft ones

P5: But…transparent isn’t black…right?

P5: One of the reasons why I like this one (soft background, harsh hands) is 
also because it is soft. I like the ones that feel like fabric more. 

P6: Idk..I don’t mind this (the opaque background with transparent hands). 
It is more about the tactile sensation rather than the visual. Maybe it this 
(hands) was a bit harder..

3. Third group of participants – P7

(transparent background, opaque hands)
P7: I think it works quite well seeing the shiny bit it contrasts...quite a bit with 
the textile..so it’s quite visible compared with the other…then you have the 
less shiny things…the clock pops out a little bit more than in the other cases. 
That one is quite cool actually. 

(opaque background, transparent hands)
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P7: this one looks a little….yeah…weather it is….when you have a … (intel-
ligible, having a really hard time describing this)…but yeah I think when you 
don’t really have that much light it is not that recognizable.

 P7 skips the middle row 

(matte background, shiny stripes)
P7: also nice, that one is also quite cool, actually. Since the stripes are a lil 
more shiny than the rest, it contrasts quite a bit with the background, un-
less its really coming out in terms of volume, in which case it really works 
out quite well as well. I think the volume helps with letting it speak for itself. 
(talking about the thickness of the stripes). 

(shiny background with matte hands)
P7: With this thing maybe it is not that well comparable since the background 
is the same with the board (both are shiny) so it might not be entirely fair. But 
this is the only one where the background is blacker than the stripes. I prefer 
the others because of the blacker stripes. This one looks kind of cheap. 

(harsh background, soft hands)
P7: It is not really clear since the lines are not coming out of the background. 
It looks more line one sigle piece. The contrast is not really there. Had a hard 
time talking about it

(opaque background, transparent hands)
P7: Nice modern look. Might be a little hard to recognize from a distance. 
But I also like the modern style it is quite cool. When you have a light on it, 
you can see the shadows from the hands and I don’t know whether the time 
is actually right. Am I looking at the shadows or am I looking at the actual 
material? 

Me: Can you give me some examples of contexts where these clocks could 
work?

P7: This one is more outspoken (transparent background, opaque hands) so 
it would fit in a less modest context. It could also be really big, big gestures…

yeah..(having hard time). This one (opaque background, transparent setting) 
could be in a more modest, modern and really clean setting. Minimalistic but 
still sleek and peaceful. 
This one (soft background, harsh lines) could be in a more luxurious environ-
ment.

4. Fourth group of participants – P8

P8: I think it looks kinda fancy because right now we have colors, but it would 
be a really fancy clock. I really like the middle part (touching it) because you 
can see it and you can feel it so you have multiple ways of experiencing it. 

P8: This (opaque background, transparent hands)  is not really visible so this 
is the least useful. But the other way around is the most useful. Using con-
trast between opaque and transparent it can be useful if used in the right way. 

P8: I think I have never seen textiles in interfaces in the real world. Maybe in 
other art projects. I think it is nice to have it because it adds an extra dimen-
sion to the product, so it is not only visual or audio, but you can experience 
it in a different way. It adds interactivity, if you have a soft surface and you 
stroke it and something happens it would be nice. Depends on the object. 

P8: I don’t really like shiny because it looks cheap. A lot of products you can 
buy and are luxurious are most of the times matte.

P8: The way it looks, I think I like this one the most (soft background, harsh 
hands).

P8: I also think dimension gives It value as well. 

5. Fifth group of participants – P9 

P9: Well, normally you wouldn’t touch a clock but..(touching the hands of 
shiny vs. matte)
P9: This one (soft background, harsh hands) looks a bit weird. The materials 
are off. You don’t normally see textiles in clocks. 
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P9: I like his one the most (shiny background, matte lines) because normally 
you would have a bright background and black stripes but here, the back-
ground is darker than the lines so this looks kind of reversed. 

6. Sixth group of participants: P10

P10: I hate this the most because I can’t read it (opaque background, trans-
parent hands). The one (the reversed) looks a little bit cheap but you can 
read it easier so I prefer this one. 
P10: I think I like his one (shiny background, matte lines) because you can 
read it easily…yeah this (harsh background, soft lines) is all black too so it is a 
little bit hard to read (but they are all all black..)
Me: Do you have any interfaces that have textiles on it? Would you like to?
P10: I don’t think so..I think something like that is better (pointing at the real 
plastic clock on the wall).
Me: Ok…because when you think about interfaces do you also think about 
their aesthetics, or only about the practicality? 
P10: Uhm…well I don’t really think about it ever…

Day 2

7. Seventh group of participants: P11

(touches the soft vs. harsh ones)

P11: I like the idea behind it because usually it’s the contrast in color that 
makes everything distinguishable. 
P11: from the first view, the middle ones (soft vs. harsh) and this one (trans-
parent background, opaque hands) are the most distinguishable. 
P11: This one is very hard to see, you can feel it very well (opaque back-
ground, transparent hands) it would work for someone who is blind. 
P11: These (shiny vs matte) are visible from a certain angle because of the 
light reflection, but when I walked towards this (matte background, shiny 
hands) I could not see the bottom part of the clock because of the reflection 
of the sun, it made this look (the stripes) the same color black as this (the 
background). But from up close it’s perfect. 

P11: This actually makes this look almost white, the reflectable (the transpar-
ent plastic behind the transparent background). 
Me: do you think soft interfaces would work better in other cases?
P11: Well, on your phone softness would help your phone stay intact in case 
it falls..but I believe it has more to do with acoustics (?) than with viewing 
because the difference between shiny and matte is much more than the dif-
ference between soft and hard. 

8. Eighth group of participants – from left to right: P12, P13, P14

P12: This one is really unclear, it is really hard to see the different between 
the front and the back (opaque background, transparent hands). 

P12 seems really fascinated by it, touches it

P12: These are opposite of each other (shiny vs. matte) and these too (harsh 
vs. soft) right? But these two aren’t in my opinion (transparent vs. opaque). 
Maybe because you have this plastic underneath that makes it visible you 
have a layer on top. Because the others are also all black but you can see 
there is some kind of..

P14: Contrast?

P12: Yeah like you can see they are on top of each other. 

P14: This one (matte background, shiny hands) is the most clear to me. 

P13: But I like this one best (soft background vs. harsh hands). I don’t know 
I think the left ones (shiny vs. matte) are a little bit boring. This one has idk 
these…like…lighter dots? Sometimes…

Me: do you think the textiles bring any value to the interfaces? Because all 
black interfaces are not a new thing. 

P13: Uhm…depends on the product. If you have a coffee machine then it 
would get dirty cuz everyone is touching it. 
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P12: I think it also depend on what kind of environment you would use it in. I 
think if you use it in an office it would be nice because you don’t want this big 
colorful clock next to your logo because everyone would pay attention to the 
clock and not your logo. 

9. Ninth group of participants: P15

P15: That’s the least practicle (opaque background, transparent hands). This 
is really visible but I think only because there is light in the room (transparent 
background, opaque hands).
P15: This one (soft background, harsh hands) is more visible but it has more 
texture and someone can touch it and alter the background and make it look 
like a pointer. This one (harsh background, soft hands) is more user friendly.
P15: This one is more visible (matte background, shiny hands) but maybe 
because there is a light coming from above. I think it is in general better to 
have a lighter background and a darker pointer, because I like this three bet-
ter (transparent background, opaque hands; soft background, harsh hands; 
matte background, shiny hands) and in these cases the background seems 
lighter. 
Me: Leaving the practical aside, which one do you think is more aesthetical?
P15: This one (transparent background, opaque hands) because it looks more 
traditional. I think it depends on what kind of clock you had at home. Maybe 
if you had a really fancy one than this would be better (harsh background, 
soft hands). Maybe that’s a more design..kind of…more elegant…if you have a 
wooden interior with artwork. 
P15: I am not sure if the black matters a lot..because it is a rough texture..
black suits the texture. I think if it was white..then it would look like it was 
out of a dollar store. 
P15: That one (opaque background, transparent hands) is not really visible 
but I think it is a really fun idea to switch it around…from a museum point of 
view it could be a really interesting thing. 

10. Tenth group of participants – P17
P17: This (opaque background, transparent hands) this I really don’t like it is 
really hard to read. 
P17: I think I am in between these two (harsh background, soft hands & 

transparent background, opaque hands). I am only talking about how good 
they look now. I think this looks very nice, like in a fashionable way. I did like 
this texture (harsh material) – touches it. I would like something like this in 
my house (soft background, harsh hands) because it has the dimension and it 
is easy to read. 
P17: These (shiny vs matte) look inferior to me. It’s like the materials are not 
qualitative. They look recycled. Especially this one (matte background, shiny 
hands). These two (harsh vs soft) look like someone spent more time on 
them. This I am not sure….I like it maybe because it is less black (transparent 
background vs opaque hands). 
11. Eleventh group of participants – P18 

P18: The first thing you see is the different textures. I am most attracted to 
the ones you can read better, of course, because the function of a clock is to 
show you the time.

P18: The ones with the glossy background (shiny background, matte hands 
& transparent background, opaque hands) have a higher contrast the glossy, 
matte juxtaposition. 

P18: I am attracted to touch this (the harsh material) – touches it. You wanna 
touch it but when you touch it it’s not that nice. 

P18: I think this is the one I am most attracted to (harsh background, soft 
hands), because of this texture and this looks soft (touches it intensely). It 
looks luxurious, fancy maybe because of this velvety thing. 

P18: this one looks cheaper, let’s say because of the glossy thing (matte 
background, shiny hands). But in this case (shiny background, matte hands) it 
looks nice tho. It works in the background but not as details. 

Me: Do you think the volume plays a role?

P18: Well…this one has 0 volume for example..so I am not finding it that ap-
pealing (opaque background, transparent hands). 
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P18: I think it is cool to add texture to bring focus to something…like if some 
things are meant to be touched, then I think it is good to add texture to that 
because you kind of like create that stimulus. So for some button or some-
thing that does something it would be cool to put texture on it. 
P18: All black interfaces could bring attention if it is something you don’t see 
often.  

Experts
1. 

E1: The color black absorbs light, right? What you have here you have certain 
degrees to which the color black will absorb light, with the shiny one I guess 
being the one that absorbs the least simply because it reflects a certain 
amount of light in the room while still being black. 

E1: So these things…I love the idea of looking at black as a color and look-
ing at …So what you’re actually doing here is you’re making a meditation on 
texture. SO there are two things going on: there is the extent to which light 
is submitted or reflected from the surface and the second one is texture and 
touch. Cuz this one you really have to touch it to see it (opaque background 
and transparent hands). And that means that the second you touch stuff all 
other kind of things come into play which is a tactile experience.

E1: This thing (the harsh textile) feels like something else than I expected.. 
because it kinda looks like fake leather or plastic or something.. I didn’t ex-
pect it to be as rough as it is. It does feel almost like sanding paper. 

E1: And I mean those two materials (matte and shiny) I recognize them so 
they do what I think). But I think it’s a really valid thing to look at. It is rally 
interesting…So yeah I think it’s funny to see which ones commit (?) cuz it’s 
also another gimmick is that some information you might only wanna con-
vey with touch. So when you walk around with your phone in your hand, or 
a phone call when it is on mute, you actually want that by touch. A muted 
phone call in the middle of the lecture, that’s the touch thing, right? And then 
there’s things that you want to be visual and I think that that’s another aspect 
to what you are doing is that you can relate this (opaque background, trans-

parent hands) to a muted phone call. It is great it’s not visible, I don’t need it! 

E1: There two are really successful to me (shiny vs matte). Cuz they are easy 
to read, but they are also subtle in the communication. 

E1: So you could analyse it in relation to distance to object, to indoor to 
outdoor, to what kind of information you want to convey to visual to tactile. 
You know some objects are better tactile, some are better visually. Maybe it 
is a way of talking about what kind of blacks you like. Maybe we need a more 
detailed vocabulary for black. If you could think of 3 sets of words that would 
indicate what kind of black it is. In the future of deisng you could look at ask-
ing ‘Well, do you want the phone handle to be a 7 on the tectile scale?’

2.       
E2: AS a fashion designer I had to learn a new language behind this and there 
is two languages that I came to adopt inside of this:  the aesthetic language, 
more of an artistic language, that we use to describe the surface effect and 
the reflectance of things but I also learned a scientific language so reactance, 
specular ambiance, albedo (ability of a surface to reflect sunlight) and it’s 
interesting as an industrial designer you have to translate between these 
stakeholders all these different languages. 

E2: The scientific language describes it very well, but requires a background 
in science, while the artistic language is more poetic but getting what you 
want from a specific design can be challenging. 

E2: What you see in fashion design, specifically, is that we speak in swatch-
es. So we have small material samples and you’ll notice that in any kind of 
design studio the swatch board is very important.  SO you’ll have a mood-
board where you are setting the tone, declaring the aesthetics and you have 
a swatchboard. And there is a poetic language around it but you mostly do it 
visually. So there is a visual language that’s often used as well. 

E2: It gets technical really fast so that is why there are quality assurance de-
signers which do not only define the swatches but also write contracts around 
it. SO there are these legal contracts that say it is going to be this color of 
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black. And they’ll go into spectrometry where they legally define these things. 
So it will be this specific color of black, under this kind of light it will change 
only this much. Any studio that’s worth its way will have this booth where you 
have natural sunlight, cool light, and a red and green tinted light so you can 
run a quick test on it. 

E2: If you think about fabric dye, it is basically hair die for the natural fibers. 
When it comes to synthetic ones, it is a completely different dye. What’s inter-
esting nowadays is that we are wearing clothes that are mostly a combination 
of natural fibers and synthetic ones. 

E2: What’s interesting about your board and I’m applying it to fashion is that 
you’re capturing some of these aspects and I think it’s a good metaphor for 
simplicity if you were to talk to the general public but what’s interesting to see 
is that when we look at yarn configurations and how we weave things togeth-
er, what we end up is something that it’s actually 3d in terms of the topical 
surface effect: the way light travels into a knit is way different than the way 
light travels into a woven. Like a satin (9:37) – what you actually do is you 
jump five yarns and then you dip it in 1 so most of the yarns are aligned and 
close together, that’s what makes it shiny [...theory about material composi-
tion and refractance…]. 

E2: In terms of aesthetical quality, architecture and fashion share a lot of 
vocabulary. 

E2: You get the depth in there nicely. You’re creating an aesthetic language. 
So this project reflects what we commonly see on the runway or on Insta-
gram nowadays. So this project captures what is fashion now. I think you’ve 
captured nicely the differences we find in a monochromatic change. A key part 
to aesthetics is the brilliance change. So if we talk about LAD lighting, or if 
we talk about any kind of hue saturation value, this would be a value change. 
So what you’ve really captured here is how much the value/brilliance of the 
material is important to the fashion affect if we eliminate the variables of color 
and saturation of color. And I think what you captured nicely here, something 
that we find in color theory, where lighting people do this all the time. Fash-
ion people take years to learn this so it is interesting to have a project that 

kinda helps people in fashion understand what they are trying to say faster. 
And you got that value/brilliance changed wrapped up in a way that makes 
it clearly communicable. I think if you could create a way that you can show 
that to people and walking them through it, you’d come up with a great tool, 
or toolkit. 

E2: What’s interesting about this and what I like about this is that it has to be 
a physical sample. This is not something we can teach on the screen, because 
screens are either matte or shiny. What you have captured in your prototype 
is that level of texturing that we do not see on the screen. 

3.     
E3 Touches all the clocks 

E3: What you have here is the matte bits on a shiny surfaces which as a de-
sign feature is quite nice. 

E3: This feels really good (soft) and it’s funny you can leave traces with your 
finger.  

E3: I personally really like this (opaque background, transparent hands). 
Depending on the angle from which I am looking at it, it is either very easy to 
see the hands or very very hard. It is very very minimal. 

E3: Aesthetics wise: these 6 clocks have a different relation with respect to 
the surface they are placed on. So this one (matte background, shiny hands) 
sort of blends into the background from where I am sitting. From more up 
close, the top (shiny background, matte hands) is more blending into the 
background. If I am looking from below, the top one is blending into the back-
ground.

E3: If you purely aesthetically look at the clocks here, I really like the shiny 
background but I think the minute lines are too fat. Same goes for the hands. 
I think in this case it does look fatter than in the other cases. 

E3: Here, the shiny lines on the matte background actually look more elegant 
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than in the top one, even though they are probably in the same size probably 
because they reflect light. SO if they have a little shininess to them they look 
smaller than they actually are. 

P21: This (transparent background, opaque hands) you can see the plastic 
background more than the tule on top. SO it would be interesting to have 
seen it without the acrylic on the back side. The acrylic sort of marks where 
your shape ends. 

P21: in terms of interacting with it. Embodied interface: the meaning of the 
interface emerges from the interaction rather than a fixed mapping as in a 
token and a constraint. 

Me: Do you think textiles in an interface could help towards embodied interac-
tion?

P21: yes, I think so. If only because something doesn’t feel nice you are not 
gonna touch it. Or in this case, this is very shiny and I have greasy hands so 
I am not going to touch because it is gonna stain. Whereas, the suede feels 
really really nice so I could just touch this thing if only for the sake of touch-
ing it. Also, these interfaces here on the right (opaque vs transparent) feel so 
fragile I am not inclined to touch them at al. Also, in the opaque one, it is very 
difficult to see so I am inclined to touch. 

P21: I imagine that the black helps, if only because, expecially my favourite 
one, absorbs a lot of light. And so the clock blends more into itself than if it 
would be blue with blue on top. Also, in terms of shadow effects, black, es-
pecially this matte black, you cannot see any shadows whereas if it would be 
ivory with ivory, you could definitely see the shadows. 

P21: I don’t think this is black at all (opaque), it is just really really grey. The 
glossy black looks more like black than that (opaque). 

P21: The top left one (shiny background, matte hands) to me looks the black-
est of them all because of the background. Hence, the hands look way less 
black because that’s what contrast does. Once one thing looks blacker, the 

rest looks less black. 

P21: Now, funnily enough (matte background, shiny hands) because of pro-
portion: the shiny is less in this case, the matte background looks blacker 
than the matte hands in the top clock. Because the visual mass of the shiny 
black handles in clock number 2 is les than the visual mass of the whole clock 
face in clock number 1. 

P21: I think this one (soft background, harsh hands) looks the blackest as an 
integral thing. And then you can see in clock no. 3 because the melting went 
on you cans ee sparks of light reflected making clock 3 less black than clock 
no 4. 

P21: If I would have to rate the clocks in shades of blackness, it would be 1, 
4, clock 6 doesn’t really count because there is a lot from the floor in there, 
and it seems very very light, but if I look straight through, it looks quite black 
so it depends a lot on the angle from which you are looking. Cuz now, clock 
no 3 is really black, 5 is also really black. Clock no 1 becomes the transparent 
one because it blends with the background. 
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B. Form
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B. Data analysis from the completed forms
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B.Completed forms and consent forms
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