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Abstract 
This report demonstrates the design research process 

for creating a relaxing tactile experience. Exploration 
and studies of materials lead to the notion that motion 
materials can create relaxing feelings. In turn, motion 
materials were utilized in the creation of the final 
product, Ripple, a relaxing phone case. 
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Introduction 
This report deals with the tactile experiences of 
materials with reference to the experience word 
‘relaxing’. A set of materials was explored with the 
experience word in mind and that lead to a research 
question. Afterwards, the artifacts were created for the 
user test, which was executed. Finally, findings of the 

user test were incorporated in the design creation of a 
relaxing phone case.  

Materials and Methods 
Material Collection 
In the first stage of the study, materials are collected. 
These materials varied and included various furs and 
textiles (figure 1). By examining and clustering the 
materials, certain properties of relaxing materials are 
found, for example, deepening, soft and patterned 
textured.  

Figure 1: Material collection. 

Experience Formulation 
According to the Oxford dictionary, relaxedness is: “The 
state of being free from tension and anxiety.” [5]. In 
order to formulate the experience word, a list of 
antonyms and anti-antonyms had to be based on the 
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antonyms anti-
antonyms 

Agitating 

Tense 

Tightening 

Energizing  

Stimulating 

Disturbing 

Concerning 

Anxious 

Jittery 

Comforting 

Calm 

Loosen 

Laid-back 

Mesmerizing 

Carefree 

Unwind 

Ease 

Slacken 

Table 1: Antonyms and anti-
antonyms of RELAXING. 

 

experience word itself to improve its over 
understanding (table 1). 

Research Question 
After examining the material collections and the pre-
user test, materials that can (partially) move with the 
hand when stroked or can be manipulated were 
deemed most relaxing. This type of material is defined 
as “motion materials”, such as (faux) furs. Therefore, 

the following research question was formulated: Can a 
motion material provide a relaxing experience? If so, 
what kind of material? 

User Tests 
Methods  
The tactility experience user test was performed with a 
black box, where participants would place their hands 
in and feel the artifacts [1] [2]. In order to answer the 
research questions, different varieties of motion 
materials were included, and a distinction was made 

between hair-type and tentacle-like materials (figure 2). 
Additionally, ranged in softness and squeezability. 
Based on the research of [3] and conclusions made 
from the exploration phase, the participants were asked 
to touch the artifacts first in a lateral motion with flat 
fingers and then with burrowing fingers. These two 
movements are found to be compatible with the 
movements people perform when they are relaxing.  

Process 
(Extensive test protocol in appendix 1) In the user test, 
10 students from TU/e participated (consent form in 
appendix 2). Location of user test was in a reserved 

room (figure 3). Prior to the tactile experience, they 
were exposed to an agitating sound to create a similar 
wake-up call for each participant before each artifact. 
The participants were asked two open questions and 
given three Likert scales (questions list in appendix 3) 
while touching the artifacts. Order of noises and 
artifacts were randomized.  

Figure 2: Final Material Artifacts.  

Results 
The participants’ answers to the open questions and 
Likert scale indicated that there was a variety among 
tactile experiences and created mindsets (full results 
data set in appendix 4). The most frequent answers to 

the open questions are collected in table 2. Softer and 
denser materials were perceived as more relaxing. 
Additionally, participants rather kept touching soft, 
dense and squeezable materials than harder artifacts 
(figure 4).  

Figure 3: User Test Setup.  

 



 

 

Table 2: Test Results of Open 
Questions. 

 

Figure 4: Test Results of Likert Scale Questions. 

Conclusion 
Motion materials can stimulate a relaxing tactile 
experience when touched in a lateral and burrowing 
motion. The four most relaxing materials had different 
tactile experiences, according to the answers in the 
user test, and were placed on a scale of dual 
relaxedness (figure 5).  Different types of relaxedness 
can be achieved by different types of motion materials. 
Tentacles or squeezable materials are perceived more 
as playful and curious while furs lead to soothing 
relaxedness.  

 

Figure 5: Scale of Dual Relaxedness. 

Material Translation 
Design Translation 
In the final prototype, two types of motion materials 
are incorporated into the backside of the phone case - 

tentacles and hairs, which provide both soothing and 
playful relaxedness (figure 6).  

 

Figure 6: Final design 3D model rendering. 

The phone case Ripple is designed to provide a relaxing 
tactile experience for college students. Today, more 
and more people own smartphones and use them 

almost every day. Research shows that excessive 
smartphone use could cause anxiety and depression, 
which could lead to bad academic performance [4]. 

Therefore, the phone case Ripple was designed to 
provide a relaxing experience while holding the phone, 
as well as stimulating putting one’s phone upside down 
when not using them, hence reducing potential 
stressors. In turn, the down-facing phone invites the 
user to touch the phone for relaxing tactile experience.  

Furthermore, the division between the two materials is 
diagonal, which improves the grip of holding the phone, 

since the tentacles can rest on the upper finger.   

Prototype 
The body and the tentacles of the prototype are 3D 
printed with the Objet Connex 350. The Connex 350 



 

has the capability of printing multiple materials with 
varying properties in one print job. 

For the final prototype, the frame of the phone case 
was printed with s60 material, which has sufficient 
hardness to hold the phone. The tentacles were printed 
with s40 material, which is the softest material and 
creates squeezable tentacles. The synthetic fur is 
attached to the 3D printed body with glue (figure 7).  

 

Figure 7: Final Prototype. 

Discussion 

Based on the conclusion of the user test, both types of 
motion materials, hairs and tentacles, are integrated 
into the final prototype (figure 7). During the final 
presentation session, several students approved that 
Ripple creates a relaxing experience while holding the 
phone. The down-facing phone also invites them to 
touch the phone case and this feels relaxing. The 
preliminary proof shows that the prototype fulfills the 
initial goal of the concept, however, further user test 
needs to be conducted to confirm this statement.  

As for limitations in the final prototype, the angle is 

only designed for right-handed users and for users with 
relatively small hands. However, the position of the two 

materials can be altered and form different patterns 
and, hence, create relaxing experiences for both right- 
and left-handed people with any size hand.  

The final prototype has smaller tentacles which are still 
squeezable, yet they are too rigid to move when 
stroking with the whole hand. The fur surface is 
relatively higher, and the height difference leads to 
unsmooth transfer while stroking from one material to 

another. Due to the time limitation, further exploration 
has not been made. Therefore, longer tentacles can be 
integrated into future prototypes. 

Furthermore, the current prototype can only be actively 
touched by the users yet lacks interactions with users. 
In the future works, sensors and actuators can be 
integrated into the moveable parts, which offers richer 
interactions between the phone case and users. For 
example, pulse sensors can measure the pulse of the 
users and determine whether the users are in anxious 
situations, and then the data can be transferred to a 
vibration motor, which gives haptic feedback to the 

users in order to provide interactions to make the users 
relaxed. 

Conclusion  
In this study, the relaxing tactile experience was 
researched. As being concluded from the user test, 
motion materials can provide a relaxing feeling to the 
users. It was also discovered that there are two types 
of relaxedness: soothing and playful, which are 
provided by two different types of motion materials: 
hairs and squeezable tentacles. Both of the relaxedness 

is incorporated into the final physical product: phone 
case Ripple.  
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Appendix 1 - User Test Protocol 
Materials: 

● The black box  

● 7 artefacts  

○ Synthetic long hair faux fur 

○ Synthetic short hair faux fur 

○ Synthetic thread fibers on cloth 

○ Foam tentacles 

○ Synthetic fibers in tentacle shape 

○ 3D printed tentacles in TPU 

○ Synthetic suede 

● Printed out Likert template 

● Headphones 

● Computer for noting down answers to questions 

● Computer for playing the noise 

● Printed out consent forms 

● Camera for recording facial expressions while touching 

Method: 
Upon their arrival, the consent forms were filled in by the participants and their demographics (name, age, gender, 
nationality and study) were noted down. The participants were seated behind the black box and unable to see any 

artefacts. Headphones were given to the participant and prior to all seven artefacts, an annoying noise was played for 
the duration of 12 seconds. The noise was one of three options ( https://www.youtube.com/watch?v=GhhcpQI3iAs; 
https://www.youtube.com/watch?v=fc7XA4bo4bc; https://www.youtube.com/watch?v=UZHNKyqZfks), which were 
randomized ordered. The artefact is first touched in a lateral motion with flat fingers (10 seconds) and subsequently 
with burrowing finger motion (10 seconds). During the questions, the student kept touching the artefact. Open 
questions were asked and noted down by the notetaker. The Likert scale questions were visible to the participant who 
scaled each artefact by naming the numbers to the notetaker. After the questions, the participant removes their hands 
from the box and is again exposed to another sound. Meanwhile the artefact in the box is replaced by the next artefact.  
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Appendix 2 - Consent Form 

INFORMED CONSENT FORM - Technische Universiteit Eindhoven 

Student researchers: Haoyu Dong, Emma Luitjens, Gido Heijmanns 

Course: DZB140 Multidimensional Design; Tactile Experience (Industrial Design)  
Lecturer: Simone de Waart 
Description of the research 

You are invited to participate in research within the course Multidimensional Design; Tactile Experience at TU/e. This 
study investigates the thoughts and opinions of participants regarding tactile experience with different materials. The 
results will be published in a research report which will be the property of TU/e. 

Procedure 

1. You will listen to short fragments of noises. In all cases, you may stop the soundtrack at any time. After each 

sound fragment, you will touch materials samples with your hands.  

2. You will be asked to express your feelings and tactile experience in words or sentences.  

3. The observations may be recorded (video), to research the behavioral expressions. The videos will not be 

published in any way. However, the videos can be used in the presentation within the lectures. In all cases, if 
the results are used in papers or reports, the content will be anonymized.  

By signing this form you consent to use the recorded materials during this study. The content will be used for research 
and educational purposes. 

I agree to participate in this study about tactile experience and that the anonymized results are used in papers or 
reports.  

Full Name  ____________________         Signature ____________________ 

I agree that video material of me can be used for presentations, papers or reports, which are all internal in our class 
and won’t be spread beyond.  

Full Name  ____________________         Signature ____________________ 

Date            ___________________________ 

 



 

Appendix 3 - Questions for User Test 
Open questions: 

1. What do you feel when touching this artefact? Elaborate.  

2. How would you describe your state of mind? Elaborate.  

 

Likert scale questions: 
This material is repellent    this material makes me want to keep touching it 

1  2  3  4  5  6  7 

 

 

This material is agitating               This material is comforting 

1  2  3  4  5  6  7 

 

 

I feel anxious               I feel more laid back 

1  2  3  4  5  6  7 

 

 

  



 

Appendix 4 - Full 

Results Data Set  
 

Demographic data of the 
participants: 

N: 10 

Age: 20-36 years old 
  

Gender: 4 females, 6 males; 

Nationality: China, Ecuador, 
Mexico, NL, Poland, Peru, 
Romania 

Study:  both BSc and MSc; 
Industrial Design, Systems 
Engineering, Architecture 

Responses to open questions 
and Likert scales: 

For the open questions, 
responses have been turfed. 
The bold number indicates 
the frequency of the word as 
a response in the user test. 
For the Likert scale, the 
mode has been selected, in 
other words, the option that 
was chosen the most often.  

 


