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Executive summary
Collaborations are often transdisciplinary whereby 
people with different backgrounds need to be able to 
work together and therefore share knowledge. This 
means people have to cross knowledge boundaries. 
Crossing these boundaries can be done with boundary 
objects that help to transfer knowledge across these 
boundaries (Carlile, 2002, 2004). Touch can expand 
the vocabulary that people have at their disposal and 
therefore contribute to making transferring experiential 
knowledge and crossing boundaries easier.

To make the research of how touch can be applied 
to enhance transdisciplinary learning more concrete, 
a specific context has been chosen, namely the 
organization ‘Centre of Expertise Societal Innovation’. 
Within this organization, they want to create learning 
communities whereby knowledge is shared and 
preserved between students and others stakeholders. 
Therefore, they want to work with consecutive 
projects. Within this transition of projects between 
students, a gap was identified whereby knowledge 
gets lost. To close the gap, a haptic language design 
based on touch will be developed and tested. 

This has led to the following research questions for 
this master thesis:

“How to improve the transition between graduation 
projects within the Urban Innovation program of EMI 
with a haptic language design to preserve knowledge 
within the different communities of practice.”

From the literature, it became known that the 
knowledge that the organization wants to preserve 
is so-called tacit knowledge. Tacit knowledge is hard 
to express in words. Therefore, guidance is needed 
to help people express their tacit knowledge. From 
the theory of transdisciplinary learning, it is retrieved 
that the 7 habits of the mind are important to foster 
transdisciplinary learning. These habits also include 
using the senses of the human body. Therefore, it is 
interesting to combine transdisciplinary learning by 
expressing tacit knowledge with the senses of the 
human body. Especially the sense of touch is interesting 
to use because touch can deepen communication 
and is one of the most versatile senses. 

Touch can be experienced throughout the whole 
body, but our hands are the most sensitive to touch. 
The dimensions that can be retrieved from touch are 
texture, hardness, temperature, shape, volume, and 
weight. These dimensions all have their exploratory 
procedure, a specific hand movement, to explore them. 
The dimensions weight, temperature, and texture are 
the most important when designing for touch. 

Combining the literature study with exploratory 
research on how touch can be used in communication 
and a prototype design that has been tested, 
has resulted in 6 haptic design principles for 
transdisciplinary learning. These principles can be 
used by designers that want to create physical haptic 
designs for transdisciplinary learning. The 6 haptic 
principles are:

1. Haptic design triggers people to touch it
2. Haptic design makes people conscious of 

touch
3. Haptic design enables different touch 

experiences
4. Haptic design translates and adjusts between 

different disciplines by providing the same 
meaning for everyone

5. Haptic design evokes interaction between 
users

6. Haptic design gives people the tools to make 
their thoughts and ideas tangible

With the principles, a final concept design has been 
created, called MIMIC. MIMIC is a haptic language 
design that helps users to express their internal 
thoughts, ideas, and feelings by providing tools to 
make these internal thoughts, ideas, and feelings 
tangible. Translating to external forms will make it 
easier for others to understand. MIMIC consists out 
of two sets of cubes, the basic set made of wooden 
cubes with different weights, and the haptic set of 
cubes with different materials from 10 categories on 
each side cubes. Furthermore, a guide, an instruction 
sheet, and warming-up exercises are created to give 
guidance to users for sharing relevant knowledge and 
the use of the haptic language in general. 
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1.1 Company introduction

In the south of Rotterdam, the living conditions are not 
comparable to those in the rest of the city. The area 
lacks behind and struggles with high unemployment, 
poverty, a low education level, and low housing 
value (Deetman, 2011). Therefore, the residents of 
this area have suffered great social and economic 
disadvantages. A lot of children leave school without 
a diploma and a language delay. The houses in the 
south of Rotterdam are outdated and the joint outdoor 
space leaves something to be desired. To improve 
the living conditions in the south of Rotterdam, EMI, 
Centre of Expertise Societal Innovation, has been 
established to connect education and research with 
complex societal problems in the south of Rotterdam 
to solve them (Wat is EMI?, n.d.).  

EMI has been established in cooperation with 
Hogeschool Rotterdam (HR). EMI has a widespread 
network with practical partners, researchers, the 
municipality, and people working in the different 
neighborhoods of the south of Rotterdam and 
HR brings in motivated students from different 
disciplines. Involving students for solving the complex 
problems in the south of Rotterdam should lead to 
graduates who want to live and work in the area, so 
they can continue to improve the south of Rotterdam. 
EMI can be seen as the ‘liaison officer’ that brings the 
students into contact with partners in its network for 
collaborations in so-called communities of practice 
(CoP) (Wat is EMI?, n.d.). CoPs consist of people in 
practice and research that interact with each other 
about a common interest. These CoPs are formed 
around the five different program lines of EMI that all 
represent a different focus: 

1. Education
2. Work
3. Care & Welfare
4. Urban Innovation
5. Art & Culture

Within the different program lines, EMI works together 
with their network and the students to improve income 
level, care, education, and living conditions. In Figure 1 
an overview of the network of EMI can be seen and the 
interactions between all of its partners, including HR. 

This Figure shows a snapshot of the network because 
the network is still expanding. 

The CoPs per program line consist of students, 
lecturers, researchers, and practical partners. Within 
the CoPs, reciprocal learning is central (Wat is EMI?, 
n.d.). The idea of reciprocal learning is that members 
of the CoP learn from and with each other and offer 
the south of Rotterdam new knowledge and solutions 
that expand opportunities and reduce inequality for 
the residents in the area (Wat is EMI?, n.d.).

Figure 1. Stakeholder network EMI
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The learning communities of UI can be related to the 
situated learning theory of Lave and Wenger (1991). 
Situated learning is a model of learning in a so-called 
community of practice (CoP). Lave and Wenger 
(1991) argue that learning is a social process in which 
knowledge is co-constructed. Such learning takes 
place in a specific context and is embedded within a 
particular social and physical environment. Lave and 
Wenger call this a process of “legitimate peripheral 
participation”. Social interaction and collaboration are 
essential components of situated learning. Situated 
learning was further developed by Wenger into social 
learning systems.

Based on this idea of social learning, a theoretical 
framework is built that looks into how learning takes 
place within the two learning communities of UI. 
The framework will start with a broader view on the 
situation of UI as social learning system (see chapter 
2.1) and the communities of practice they want to 
establish (see chapter 2.2). Then a closer look into the 
way that members in the learning communities learn 
from and with each other is given with a focus on 
transdisciplinary learning (see chapter 2.3), crossing 
boundaries (see chapter 2.4) boundary objects (see 
chapter 2.5), and tacit knowledge (see chapter 2.6). 
At the end of the chapter, an operationalization table 
is added to give an overview of the most important 
concepts of the theoretical framework. 

2.1 Social Learning Systems

The idea behind social learning systems is that 
learning is not a linear process, but relies on people’s 
interactions with others. In such a system knowledge 
is not transferred (linear) but created together. 
According to Wenger (2000), for understanding a 
social learning system it is important to have a social 
definition of learning. The social definition of learning 
is defined as an interplay between social competence 
and personal experience. Social competence means 
what it takes to act and be recognized as a competent 
member of a community. Personal experience means 
the experiences that people have in their world in the 
context of a given community and beyond. Whenever 
these two are in tension and either starts pulling the 
other, learning takes place. If they are too disconnected 
or the distance is too large, learning is not likely to take 
place. (Wenger, 2000)

According to Wenger (1998), social learning systems 
have three structuring elements, 1. Communities of 
practice (CoP) that are the basic building blocks of 
social learning systems; 2. Boundary processes among 
these CoPs, and 3. Identities shaped by participation 
in the systems. To sustain these structuring elements 
and to make sure a community of practice functions, 
four key concepts need to be in place. The first 
concept is that a CoP needs to be formed around a 
shared concern or interest for a certain topic. 

The second concept is that there are three modes of 
belonging that indicate that someone participates in a 
social learning system. The three modes of belonging 
are (Wenger, 2000):

1. Engagement means doing things together like 
talking or attending a meeting. 

2. Imagination means that people construct an 
image of the world to help them understand 
how they belong to that world and to reflect 
on their situation like building scenarios to 
understand one’s options. 

3. Alignment means making sure that activities 
align with other processes such that they can 
be effective beyond people’s engagement like 
coordinating activities and following the laws.

These three modes usually coexist and every social 
learning system involves each of them to some degree 
and in some combination (Wenger, 2000). 
The third concept is that other elements also influence 
the dynamics and functioning of a CoP, for example, 
leadership or the communication between members 
in a community. Finally, the fourth concept is that 
boundaries are essential to social learning systems 
because creative tension at boundaries of CoPs offers 
distinct learning opportunities that are different from 
those offered by communities. The first concept of 
creating a CoP is explained in more detail in chapter 
2.2, the fourth concept of boundaries is explained in 
more detail in chapters 2.4 and 2.5. 

Within the context of this graduation project, the 
overarching community of practice around Urban 
Innovation is seen as a social learning system, 
because learning is established in interactions with 
others. Within this social learning system, engagement 
and imagination are important modes of belonging. 
Opportunities need to be created for joint activities 

between students that are members of the CoPs 
within UI. The joint activities can establish interactions 
whereby boundaries are crossed and knowledge is 
shared, created, and preserved. 

2.2 Communities of Practice

A community of practice (CoP) is a group of people 
who share a concern or interest for a certain topic and 
they deepen their knowledge and expertise through 
regular interaction whereby they share information, 
insights, experience, and tools related to their common 
concern or common interest (Wenger, McDermott & 
Snyder, 2002). The members of the CoP engage in a 
process of collective learning. The CoP can, therefore, 
also be seen as a learning community.  

According to Wenger-Trayner & Wenger-Trayner (n.d.), 
there is a difference between a community of practice 
and a team. A team is held together by a task. When 
the task is accomplished, the team disintegrates. 
A community of practice is held together by the 
‘learning value’ that members find in their interactions. 
They may perform tasks together, but these tasks do 
not define the community. It is the ongoing learning 
that keeps the members committed. Therefore, the 
distinction between CoPs and teams was made 
earlier (see chapter 1.2.2). In the previous chapter, it 
was also explained that within Urban Innovation two 
CoPs exist around the theme’s sustainability and 
economy of meaning (see also Figure 3). These CoPs 
will keep existing even when students graduate and 
leave because the ongoing learning is what keeps 
them together and new students will enter. Around a 
graduation project, the student and some members of 
the CoP form a team, because their goal is to solve a 
smaller problem, which can be seen as a task. When 
this task is accomplished, their ways will part but 
within the CoPs, new teams will be formed around 
new tasks that need to be fulfilled. 

The definition of community of practice is further 
explained by three structuring elements that create a 
CoP (Wenger-Trayner et al., 2015; Iverson and McPhee, 
2008). The first element is the domain of interest that 
is shared among the members of the community 
and that defines the identity. CoP membership does 
not only indicate interest in a certain topic but also a 

commitment to the topic and expertise that is shared 
among members. The interest in, commitment to, and 
expertise in the topic distinguish members from other 
people. The second element is the community, i.e., 
members engage in joint activities and discussions, 
help each other and share information. During these 
activities and discussions, relationships are built 
between members that enable them to learn from each 
other. The third element is the practice, i.e., members 
develop a shared repertoire of resources to use within 
the community. They actively test ideas, usually 
through a shared set of resources, e.g., experiences, 
tools, metaphors, and ways of addressing recurring 
problems, in ways that enable them to do things 
better. Developing this sort of shared practice takes 
time, trust, and sustained interaction. 

Looking at this definition of CoPs and the analyses of 
UI, one can state that UI wants to be a CoP around 
the broad domain of urban issues in the south of 
Rotterdam, but that it is still developing this CoP. Not 
all elements that create and sustain a CoP are met 
yet. As explained in chapter 1.2, in the coming year the 
focus of UI will be on the two themes sustainability 
and economy of meaning. Around these two themes, 
UI wants to build learning communities that can be 
seen as CoPs with the two themes as the shared 
domains of interest. This would mean that the first 
element that creates a CoP is implemented.  

The second element that Wenger-Trayner et al. (2015) 
describe, the joint activities, is gaining presence in UI 
as CoP. UI is involved in meetings in which different 
members have discussions around urban issues in the 
south of Rotterdam as well as residents’ meetings. It 
also organizes meet-ups with all graduates in the so-
called ‘Wijkstudio’ to share insights and to stimulate 
interaction. However, from the personal interviews 
and the survey, it was found that most students only 
speak to other members in 1-on-1 conversations. 
Therefore, while there are interactions between 
multiple members of the community, the students do 
not seem to be involved. The students rarely interact 
in joint activities with members of the CoP. It is a point 
of attention to include the students in interactions 
with multiple members of the CoP to make them full 
members.
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‘THERE IS MORE TO 
TOUCH THAN MEETS 

THE EYE.’
Lederman & Klatzky (1987)

From chapter 2, the theoretical background, it became 
clear that for UI to establish a learning community, 
they need to provide interactions between students 
preferably with a type of boundary object to get 
knowledge transferred. Because it can be difficult to 
articulate and therefore transfer tacit knowledge, a 
way to support students in this process needs to be 
developed. The idea of this master thesis is to research 
if touch, referred to as haptics, can be integrated into a 
type of boundary object to expand the vocabulary for 
expressing tacit knowledge. With the use of haptics 
as the mean of communication, an extra option to 
express oneself is provided, and sharing personal 
experiential tacit knowledge becomes easier. 

To get an idea if haptics is useful in transferring 
experiential tacit knowledge, first an understanding 
of haptics in general needs to be obtained. Therefore, 
this chapter explores how the sense of touch is used 
and how haptics is applied in physical designs. The 
chapter first outlines the sensors people use for touch 
and the procedures that are performed when touching 
an object. Then the relationship between touch and 
the other senses is explored and lastly, haptic design 
examples are discussed. 

Introduction
The word haptic originates from the Greek word 
‘haptikos’, which means ‘able to touch or grasp’. Touch 
is one of the five senses of the human body, alongside 
smell, sight, taste, and hearing. Like the other senses, 
touch informs us about our surroundings, prevents 

our body from danger, contributes to the exploration of 
an object, and has an emotional component that can 
give us a feeling of safety and pleasure (Ackerman, 
1990). The sense of touch depends on contact, which 
makes touch an ‘active’ sense. We have to physically 
interact with an object to activate the sense of touch. 
The sense of touch is unique in that its sensors are 
spread over the whole body.

3.1 Cutaneous and Kinesthetic sensors

The sense of touch uses two different types of 
sensors, i.e., cutaneous or tactile sensors, and 
kinesthetic or proprioceptive sensors. The cutaneous 
sensors are embedded in the skin and together with 
the kinesthetic sensors in the muscles, tendons, 
and joints, they form the haptic system. This haptic 
system uses the sensory information derived from 
these sensors to recognize objects. This recognition 
of objects through touch is called haptic perception. 
Haptic perception is part of the discriminative touch 
system that provides facts about objects and our 
surroundings (Linden, 2016). 

3.1.1 Cutaneous sensors
The cutaneous or tactile sensors are based on the 
whole skin of the whole human body, but not every 
part of the body is equally sensitive to touch. Our 
fingertips are the most sensitive locations on our body, 
followed by our lips. In Figure 12, a representation of 
the sensitivity of the skin of our whole body can be 
seen. 

The fingertips being the most sensitive locations on 
our body has to do with the four different types of 
mechanoreceptors that are active in the hands. Each 
of these receptors is specialized to retrieve certain 
features of an object. These four different receptors 
or sensors are:

1. Meissner’s corpuscle that senses skin motion
2. Merkel cell complex that senses fine tactile 

discriminations like form and texture
3. Pacinian corpuscle that sense vibrations 

transmitted by body contact when grasping 
an object

4. Ruffini ending that senses skin stretch

Figure 12. 3D sensory homunculus model
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Of these sensors, Meissner’s corpuscle and the Merkel 
cell complex have small and sharp borders while the 
Pacinian corpuscle and Ruffini ending have large and 
vague borders. Meissner’s corpuscles and Pacinian 
corpuscles are fast-adapting sensors, meaning that 
they respond to rapid mechanical changes such as 
those produced by vibration. The Merkel cell complex 
and Ruffini corpuscles are slow-adapting sensors that 
respond to slowly changing or static stimuli (Kahol & 
Panchanathan, 2008). In Figure 13 an overview of the 
four sensors can be found.  

To make it more concrete what the function of each 
of these sensors is in daily life, an example of finding 
a quarter in a pants pocket and placing it in the slot 
of a parking meter will be given retrieved from Linden 
(2016). The Merkel cell complex allows us to distinguish 
individual surface features with our fingertips and helps 
to identify the rough-textured ridges on the edge of the 
quarter. The Meissner’s corpuscle helps to identify the 

minimal amount of force needed to hold the quarter 
securely and, therefore, fine-tunes the grip strength. 
The Pacinian corpuscle allows feeling the sensations 
that are transmitted when the quarter touches the 
internal walls of the slot and makes people use this 
feedback subconsciously to alter the trajectory of the 
arm, hand, and fingers to insert the quarter smoothly. 
How Ruffini ending receptors, which are involved in 
sensing horizontal skin stretching, contribute to this 
process is poorly understood.

Besides the four mechanoreceptors, there are also 
sensors in the skin that react to nonmechanical stimuli. 
These sensors are involved in sensing pain, itches, 
certain chemicals, inflammation, and temperature 
(Linden, 2016). The sensors that respond to increases 
or decreases in skin temperature, and mediate the 
human experiences of warmth and cold are called 
thermoreceptors (Lederman & Klatzky, 2009). 

Overall, the cutaneous sensors are actively involved in 
the haptic perception of surface properties of objects 
such as texture, material, temperature, and surface 
disturbances (Hatwell, Streri & Gentaz, 2003). But they 
also include pressure and pain. 

3.1.2 Kinesthetic sensors
The kinesthetic or proprioceptive sensors are based on 
muscles, tendons, and joints. These sensors process 
sensations of movement from the body and limbs. 
There are two different sensors for the muscles and 
tendons. The muscle spindle is the sensor embedded 
in the muscles and the Golgi tendon organs (GTO) 
are embedded in the tendons (Kandel, Schwartz 
& Jessell., 2000). In haptics, kinesthetic sensing is 
used to measure the gross shape and feel of objects 
(Hatwell et al., 2003). 

3.2 Exploratory Procedures

The cutaneous and kinesthetic sensors help us to 
identify objects. According to Lederman & Klatzky 
(1987), there are two distinct phases for object 
perception. The first phase consists of general 
procedures that mobilize the whole hand and gather 
vague information on several properties. The second 
phase consists of specific procedures to gain more 
detailed information (Lederman & Klatzky, 1987). 
People tend to get an overall picture of an object and 
then perceive specific properties if they want to or if 
it is requested. This suggests that haptic perception 
need not always be complete. Often people will 
analyze objects based on a “level of interest” (Kahol & 
Panchanathan, 2008).

The different properties of objects that can be 
perceived haptically are texture, hardness, shape 
(Lederman & Klatzky, 1987), temperature, weight, 
volume, part motion, and specific functions. These 
properties are also referred to as haptic dimensions. 
According to Lederman & Klatzky (1987), all these 
different properties or haptic dimensions have their 
exploratory procedure, which can be seen in Figure 
14. Exploratory procedures are the hand movements 
that people use to retain information about the 
haptic dimensions. Because all people use the same 
hand movements to retain information of a specific 
dimension, they can be generalized as exploratory 

procedures. The exploratory procedures are often 
executed unconsciously and alternate when objects 
are examined.

Some of the exploratory procedures are very 
specialized while others are more general. Static 
contact, for example, can also give clues about 
shape, size, texture, and hardness just as enclosure. 
And contour following can also give a vague idea 
about texture and hardness. Individuals are not 
able to perceive properties or features haptically 
if they do not execute the corresponding manual 
exploratory movement (Lederman & Klatzky, 1987). 
Also, the exploratory procedures are observed to be 
not motorically compatible and, therefore, cannot be 
executed at the same time. 

Besides the dimensions that Lederman & Klatzky 
(1987) describe, one can also feel stickiness, wetness, 
viscosity, and inertia. 

3.3 The five senses

The level of interest for evaluating an object further is 
not only triggered by the first touch and exploratory 
procedures but starts with the first sight of the object. 
Sight can motivate further haptic exploration (Kahol 
& Panchanathan, 2008). In real environments, sight is 
accompanied by additional sensations like smell and 
sound. Before people touch an object, their eyes have 
already made a rough estimation of it and, if applicable, 
their nose has smelled it and their ears have heard the 
sound it makes. With this information of the object, 
people decide if they want to touch it to gain a deeper 
understanding of it or not. The five senses do not act 
independently of one another. 

By sight, people retrieve information about the 
shape, size, texture, and color of objects, by hearing 
people retrieve vibrations, echoes, or noises that the 
objects produce. With touch people can also retrieve 
information about the shape, size, and texture of 
objects, but also temperature and weight can be 
retrieved. When an object is being touched, the 
information retrieved from this touching is combined 
with the inputs from vision, hearing, and proprioception 
(a sense of where our bodies are located in space that 
comes from nerve endings in our muscles and joints) 

PACINIAN 
CORPUSCLE

MEISSNER’S
CORPUSCLE

MERKEL CELL 
COMPLEX

RUFFINI
ENDING

Large, vague 
borders

Small, sharp 
borders

Small, sharp 
borders

Large, vague 
borders

Fast-adapting Fast-adapting Slow-adapting Slow-adapting

Senses vibrations Senses skin 
motion/touch

Senses fine tactile 
discriminations

Senses skin stretch

Figure 13. Overview of mechanoreceptors in the hands based on Properties of skin receptors related to 
touch in biological psychology 7e, Figure 8.
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to give a total picture of the object (Linden, 2016).  
Our brains process the information retrieved from all 
senses into a multisensory perception. Based on all 
the observations of the senses, people gain insight 
into the world and how it works. 

One of the most interesting findings that has emerged 
from much of the research on multisensory perception 
is that vision tends to dominate over the other 
senses under the majority of laboratory conditions. 
As a consequence, multisensory perception is often 
influenced most strongly by what we see (e.g., see 
Bertelson and de Gelder 2004; Rock and Harris 1967; 
Welch and Warren 1980, 1986, for reviews)

Haptic sensations are not only accompanied by the 
other senses but also influenced by them. The classic 
size-weight illusion of Charpentier (1891) showed 
that when two weights have the same mass but 
different sizes, the smaller one is perceived to be 
heavier, irrespective of whether the size is seen or felt 
(Hayward, 2016); similarly, sound can affect how a 
texture feels (Hayward, 2016). 

3.3.1 Difference between sight and touch
Although the senses sight and touch can retrieve 
overlapping properties of objects, there is also a 
fundamental difference between them. With sight, 
people can retrieve detailed information and overview 
at the same time. This is called “simultaneous 
sensation” (Withagen, 2010). With touch, it is not 
possible to encompass large objects at once. A large 
object needs to be explored little by little meaning that 
the information retrieved comes in small parts. This 
is called “sequential observation” (Withagen, 2010). 
To get a total impression of an object, the small parts 
of information need to be compiled into one overall 
image. This implies that touch relies more on memory 
than sight. If concentration slips during exploration of 
an object, information gets lost and the overall object 
image is distorted. With sight, one works from the 
whole to the smaller parts, with touch one works from 
the smaller parts to the whole (Withagen, 2010).

With touch, people can grasp an object with both 
hands to simultaneously “view” the front and back in 
one go. This is not possible with sight since the object 
needs to be turned around to view the back. This 

characteristic of touch is called three-dimensional 
perception (Withagen, 2010). With small objects, 
touch provides more information about the object on 
all sides compared to sight. 

Lastly, sight and touch differ in the way in which 
sense is preferred for certain dimensions. As Kahol & 
Panchanathan (2008) stated, tactile texture perception 
is as efficient as visual texture perception but in 
cases of extremely fine texture, the haptic modality 
surpasses the visual modality. Touch is specialized to 
perceive textures. Cooke, Jäkel, Wallraven & Bülthoff 
(2007) found that with sight, participants found shape 
more important than texture, but in touch, they relied 
on both shape and texture.

Figure 14. Exploratory procedures (retrieved from Lederman & Klatzky, 1987)
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3.4 Examples of haptic design

Haptic Cube
This design makes the Rubik’s cube accessible for 
visually impaired people. It has six different textures 
on the surfaces to distinguish between the six sides.

Figure 15. Haptic Cube

Haptic Geta
Get are traditional Japanese sandals. These are made 
of wood, moss and other textures. With this design 
people use the sensory nerves on the bottom of their 

feet. 

Figure 17. Haptic Geta by Shuhei Hasado, Takeo Paper Show 2004

Figure 18. Flash cards about the world by Hello Haptic

Figure 16. Lip Service by Kyoko Kita & Sako Kantarol (2017)

Lip Service
It seeks to update the traditional luxury item of 
tobacco from the angel of haptic stimulation by the 
lips. The tops contain 10 different materials with a 
different feel, so the lips can experience a range of 

Hello Haptic flash cards
These flash cards are created to teach blind children 
the textures they may encounter and what they are. It 

also teaches blind children smell.

Figure 19.Conversation pieces by Nicolette Bodewes (2016)

Conversation pieces
This haptic set is part of Tools for Therapy, a toolkit 
that helps people in therapy to express their thoughts. 
The haptic elements can represent situations, people, 
feelings and thoughts and are based on the Jungian 

archetypes by Carl Jung. 

Figure 20.Tactiel Profiel by Visio

Tactiel Profiel
This toolbox is used as an observation tool that 
maps tactile functioning in children with a severe 
visual impairment.  It is based on letting participants 
experience, hear and appoint what they feel. It is 
developed and used by the institute for the blind Visio. 

Figure 21. Ridgeline User Interface by Shigeya Yasui (2016)

Figure 22. Tactux by G. Regal, P. Wokerstorfer, M. Bush, M. Tscheligi and C. 
Hochleitner (2014)

Ridgeline User Interface
A new switch interface focused on the sense of touch. 
This switch uses the motion of ‘a finger sliding across 
the ridge of perception’ to generate swithc and tactile 

feedback. 

Tactux
This is the Tactile User Experience Assessment 
Board, a tool to asses user experience through tactile 
properties. It is focused on tactile perception of 

surfaces and experiences associated with it. 
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This chapter builds upon the theory of haptics and 
the haptic designs that are explored with exploratory 
research. After chapter 1 an understanding of the 
company and the problem is established, while a 
deeper understanding of the context is gained with the 
theoretical background in chapter 2. In chapter 3 an 
understanding of what haptics means, how it works, 
and how it is applied in design has been discovered. 
The next step is to research how haptics can be used 
in communication because it is an essential part of 
answering the research question.

Therefore, this chapter explores how haptics can be 
used in communication by two types of experiments 
and creative brainstorming sessions with peers. 
The first experiment gives a first impression of how 
feeling textures can influence the communication 
of the participants. The second experiment gives a 
better understanding of how the haptic dimension 
texture, which is seen as the most versatile haptic 
dimension, can influence the communication between 
participants.

After these two experiments, two brainstorming 
sessions with peers are held to get an idea of the 
possible design directions that can be explored for 
developing a haptic language. For each part, the goal, 
method, key findings, and conclusion are described. 
The chapter ends with a conclusion of the most 
important findings to integrate into a prototype design. 

4.1 Test 1: Influence of feeling materials on 
transferring information

Goal
There is little known about how consciously feeling 
can influence the way how people communicate. 
To get a better understanding of how consciously 
feeling of different materials can influence the way 
people transfer information, a test has been designed 
to research if there is a difference in transferring 
information after different materials are explored by 
only touch, only sight, or a combination of touch and 
sight.

Method
The test consisted of two different parts. In the first part 
participants evaluated materials and the second part 

participants read a case description and transferred 
that information to another person. For this test, three 
participants were tested with all different conditions. 
One of the participants was only allowed to look at the 
materials, one of the participants was only allowed to 
feel the materials and was therefore blindfolded and 
one of the participants was allowed to look and feel 
the materials. Each participant received the same 
materials and the same type of questions for each 
material. All participants also received the same case 
description of the problem. A detailed set-up for this 
test can be found in Appendix B. 

Hypotheses
1. Feeling materials creates different associations 

than just seeing materials.
2. Seeing and feeling materials provides a more 

extensive description of the material.
3. Seeing and feeling materials creates more 

associations compared to only seeing or 
feeling.

4. Feeling materials makes it easier to have a 
feeling with a material.

5. Only seeing or only feeling creates different 
feelings and emotions with the material.

6. Seeing and feeling produces a combination of 
the different feelings and emotions mentioned 
by only seeing or only feeling of materials. 

7. Participants who have felt the materials use 
the materials as an example to indicate what 
they feel when reading the case, it feels just like 
material x, because ...

8. Feeling materials allows for the use of more 
adjectives.

Key findings 
1. Materials are too recognizable

Because the materials could be recognized easily by 
both sight and touch it was hard for participants to 
reach a deeper level of exploring the materials. The 
exploration stayed on a factual level, e.g., “this feels 
like sandpaper”. The easily recognizable materials do 
not enable the participants to associate freely. 

2. Materials did not evoke feelings
The participants found it hard to indicate feelings and 
emotions with the materials. Participants struggled 
with answering the question “What do you feel with 

the material”. They do not have feelings with a certain 
material, but they can have feelings and emotions 
with memories they have with the materials, e.g., 
sandpaper made the participant think of remodeling a 
house, and on the question “What do you feel with the 
material” she answered, “an entrepreneurial feeling” 
which was associated with the remodeling of a house. 

3. Consciously seeing and feeling materials 
has no prime effect

The first step of consciously feeling and seeing 
materials did not affect the second step whereby 
information was transferred. There was no indication 
that what information the participants conveyed and 
how they conveyed the information would be different 
with a different condition in the first step. Feeling or 
seeing materials consciously will not influence the 
transfer of information when it is done in separate 
steps. 

4. The order of asking questions can make a 
difference

The first question asked during the test is “Can you 
describe what you feel or see” which is very factual. 
This can make it harder for people to think about 
associations in the next question apart from the facts 
they have mentioned earlier. In the next test, it would 
be better to first ask for associations and feelings, 
before asking the facts or to not ask for facts about 
the materials at all. 

Conclusion
From the three participants, there was no indication 
found that there would be a difference in the number 
of associations with the materials or the size of the 
description that is given. Feelings and emotions were 
hard for participants to address and none of the 
materials and how they feel is mentioned during the 
explanation of the problem in step 2. The two parts 
of the test seem not integrated. From this test set-up, 
there is no clear indication of how feeling or seeing 
the materials can change the transfer of information 
between people and if there is a difference between 
feeling and seeing. Because after three participants 
it became clear the test design was not suitable to 
deliver answers to the hypotheses, a new test design 
was created that can be found in the next paragraph.

For this test set-up, haptics is integrated with the 
transfer of information between persons and not 
separated in a first step, because there is no indication 
that there is a priming effect when people first see 
and touch materials before they transfer information. 
Furthermore, the next test set-up is in pairs instead of 
individually. In the context of the problem, UI wants 
to close the knowledge gap between students, so a 
transfer of information from one student to the other 
has to take place. Testing in pairs will help to get a 
better understanding of how haptics can work during 
transferring information from one person to another.

4.2 Test 2: Use of textures in 
communication

Goal
There is little known about the influences of haptic 
dimensions on communication. To get a better 
understanding of how dimensions of haptics can 
influence communication, a test has been designed 
to research if and how textures can influence the 
communication between people. Texture is the most 
versatile dimension. Other pure haptic dimensions like 
weight or temperature can differ between heavy and 
light or warm and cold. With textures, one can feel 
the hardness, roughness, softness, stickiness, etc. 
Texture is therefore indicated as the most interesting 
dimension to use in a haptic language design. 

Method
For this test, a wooden block set is used for half of 
the participants and transformed with textures for 
the other half of the participants, see Figure 23. The 
participants were asked to analyze the problems 
around the energy transition in Rotterdam South by 
building the problem with the blocks. They received 
a case description with information that they could 
use as input. Before the analysis of the problem, the 
participants were asked to perform two warm-up 
exercises to get acquainted with the use of the blocks. 
After the analysis, the participants were asked to fill in 
an evaluation form. The detailed set-up and evaluation 
forms can be seen in Appendix C. 



48. | Master Thesis - A haptic language design to enhance the transfer of tacit knowlwedge  2021 - Jolien Sillekens | 49.

Hypotheses
1. Groups of people that have textures at their 

disposal will first explore the blocks by touching 
and feeling them, while the group with no 
textures has no interest in touching and feeling 
the blocks before working with them. So, the 
textures invite people to explore the blocks.

2. The groups that have textures at their disposal 
will use these textures to talk about the case, 
they will explain their thoughts by using the 
feeling of the texture, e.g., a smooth texture 
can be used to explain that there is smooth 
communication between two involved 
stakeholders, while a rough texture can be 
used to explain a communication that falters. 

3. The groups that have textures at their disposal 
find it easier to use the building blocks because 
they have more possibilities in usage. They can 
not only use the height and length, combine 
blocks, but they can also use the different 
textures to indicate different types of relations.

4. The groups that have textures at their disposal 
will pass blocks around to let other people feel 
what they mean and to discuss if the other 
agrees with this texture. 

5. The groups that have textures at their disposal 
will take longer to make decisions about which 
blocks to use and how to build the complex 
problem. 

6. The groups that have textures at their 
disposal will have more interaction during the 
discussions, meaning they will talk more about 
how to use the blocks and will more often pass 
blocks around. 

7. The groups that have textures at their disposal 
will attach more and different values to both 
the blocks in general as well as the textures. 

Key findings
1. Visual dimensions are dominant

No matter which block set was used during the test, in 
both cases, the dimensions shape, and size were used 
the most to indicate values and group the objects 
during building the problem. Shape and size can both 
be retrieved by sight and touch, but the preferred and 
first way to indicate them is with sight. Textures can 
also be retrieved by vision and touch, but the preferred 
way to explore texture is with touch. The results of the 
test indicate that people prefer to use the dimensions 
that can be retrieved the most easily by sight.  

2. Small differences in textures are not noticed
The little differences between the textures that 
are used during building were not recognized. For 
example, all things made from fabric were labeled 
fluffy and soft, while all things with wallpaper were 
used to indicate something with “3d-texture”.

3. Use of the elements needs to be stimulated 
& guided

During the test, it is noticed that after a while when the 
discussion is heated, people tend to forget the blocks 
and return to only talking. It was also noted that it is 
hard for participants to start using the blocks because 
it does not feel natural. The results of the test indicate 
that usage in general and continued usage need 
stimulation and guidance. 

4. Dimensions are used for distinctions and 
clustering

No matter which block set was used during the test, 
the differences between the blocks were used to 
cluster them. The dimensions shape, size, and texture 
were all used for clustering, so the dimension did not 
seem to matter. For example, all the fluffy blocks or 
all the small blocks were grouped into “residents of 
Rotterdam South”.

5.	 3D	objects	are	more	flexible
In the evaluation after the test, it was noted that the 
advantage of using 3D objects to build the problem 
is flexibility. 3D objects are easier to rearrange 
compared to sketching whereby you mostly have to 
start over with a new sketch when you want to change 
something. 

6. Elements must be balanced
In the block set used during the test all blocks were 
unique, every combination of shape, size, and texture 
was different and this was indicated as disturbing. 
Therefore, in the final concept, the textures, shapes, 
and sizes must be more balanced, meaning more 
of the same textures, shapes, and sizes. Also, more 
blocks that are completely identical.

7. Different ways of usage
From the observations and the evaluation forms after 
the test it is indicated that the building blocks can help 
the participant in 4 different manners:

1. It can help to visualize the problem
2. It can help to create an overview
3. It can help to summarize information
4. It can help to get an idea of how someone 

else processes information and thinks

Conclusion
From the observations and evaluations, it became 
clear that the blocks with textures do not necessarily 
invite further exploration at the beginning of the 
test. It can be the case that participants felt they 
were not allowed because of the test set-up. The 
different properties of the textures like smooth or 
rough are hardly mentioned or used and blocks with 
textures are not passed around between participants. 
More possibilities in usage when the blocks contain 
textures is not indicated as easier, both groups 
seemed to have the same struggles and it is not 
found that with textures the decision process of which 
blocks to use took longer. Also, no indication was 
found that textures led to more interactions between 
participants or that different values are used for 
blocks with textures compared to the wooden blocks. 
From these conclusions, it cannot be said if and how 
textures influenced the communication between 
the participants. However, it is indicated that vision 
is important to take into account when designing 

for haptics and that the use of abstract elements 
probably needs stimulation and guidance. A haptic 
language design will be new for the participants and 
can therefore be scary to use for the first time.  

In this test, all groups of participants received the same 
information. There was no question of transferring 
one’s knowledge. In the context of UI, it will be the 
case that a graduate will transfer his knowledge to 
the next student. Therefore, in the next test set-up, it is 
important to zoom in on this specific context scenario, 
to see if haptics makes sense to use in that context. 

Figure 24. Snapshot of participants building the problem during test 2

Figure 23. Block sets used in test 2
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4.3 A creative session with peers

After the tests have indicated what could be important 
to integrate into the haptic language design, a creative 
session is organized with peers to get a broad idea of 
how haptics could be integrated into a communication 
tool. Before the session, a brainstorming session with 
other graduates is held to research if the problem 
statement gave the right sort of ideas and was suitable 
for the creative session.

4.3.1 Pilot brainstorming session with peers
Goal
The goal of this brainstorming session was to check 
if the problem statement was suitable for the creative 
session. Furthermore, the brainstorming session 
could deliver useful ideas to explore further and be 
used as a source of inspiration.

Method
The session was organized by myself with methods 
retrieved from the book ‘Road Map for Creative 
Problem Solving Techniques’ by Heijne & van der 
Meer (2019). In the session 3 graduate students 
from Industrial Design Engineering participated and 
I functioned as the facilitator of the session. The 
session lasted 1,5 hours. The problem statement 
for the session was: “How can we adopt the sense of 
touch in our communication with others”.

Key findings
All ideas with clusters can be found in Appendix D.

• The phrases ‘sense of touch’ and 
‘communication with others’ in the problem 
statement are very broad and vague and were 
hard for the participants to work with. 

• The phrase ‘sense of touch’ makes participants 
think of personal touch or touching each other, 
therefore a lot of ideas included touching 
other persons, e.g., touching the upper arms 
of someone else means you are feeling good 
or you agree. For the creative session, the 
focus should lay more on touching physical 3D 
objects. 

• Many ideas were focused on showing your 
feelings or emotions, e.g., ‘put your feelings 
into memory foam and to send it to another 
person’.

• Every participant had at least one idea in which 
another sense was consciously included or 
excluded.

An overview of all the results of the session can be 
found in Appendix D.

Conclusion
During the session, it became clear that the problem 
statement was too vague and a lot of ideas were based 
on touching other persons. From the context of UI, it 
is retrieved that it is about transferring experiential 
knowledge between students.  This means the haptic 
language is not about showing your feelings, but more 
about the process that the students went through and 
how they tackled problems. Furthermore, the haptic 
language will be a 3D object that can physically be 
touched and used. So, for the creative session, these 
two things need to be taken into account when writing 
the problem statement.

4.3.2 Creative session with external facilitator and 
peers
Goal
The goal of the creative session was to get an 
understanding of the possible design directions for 
the haptic language design and to get inspired by 
others. 

Method
This session was organized with an external facilitator, 
Ishit Patel, with methods retrieved from the book 
‘Road Map for Creative Problem Solving Techniques’ 
by Heijne & van der Meer (2019). In the session, 5 
other people participated, 3 students from Industrial 
Design Engineering, 1 graduate student from UI, and 
1 external creative person. I also participated in the 
session as the problem owner. The session lasted 2 
hours and was hosted online using Zoom and Miro. 
The problem statement for the session was: ‘How can 
the sense of touching an object help us better share 
our experiences’.

Key findings
One of the most interesting findings during the creative 
session was that there are a couple of design choices 
that need to be made to get a better idea of what the 
haptic language design should look like for UI:

• Is the haptic language design based on 

predetermined objects that can be used during 
a session, e.g., the conversation pieces by 
Nicolette Bodewes (see chapter 3.4) or is it an 
object that students need to build themselves 
during their graduation project?

• Is the haptic language design something that 
you build during your graduation project or is 
it something you use after your graduation 
project is (almost) finished as a reflection tool 
for example?

• Is the haptic language design used for an 
individual experience or a shared experience 
with peers? And if it is a shared experience, 
will people touch it only individually, or do they 
need to touch it at the same time?

• If the haptic language design consists of 
different elements, will these elements be 
predetermined in meaning, e.g., cold is negative 
and hot is positive, or will the elements be self-
interpretable?

Other findings from the session:
• Do not only think about objects that are small 

enough to be used on the table but also think 
about bigger objects you can put on the floor 
or installations you can walkthrough.  

• It does not necessarily need to be used with 
your hands, you have sensors over your whole 
body in your skin that can register touch, so 
you can also think about using your feet or 
other body parts like lips that are very sensitive 
to touch. 

• Before you can share your experiences, you 
need to be conscious of them. Maybe first an 
individual reflection moment is needed before 
any transfer of this experience can happen. 
A preparation exercise to ease participants 
into the topic is also often used in the context 
mapping method. 

• Do not forget to include things that feel 
unpleasant.

• Think about how you can let someone else 
relive the experiences. When the student 
has built it during his graduation it becomes 
static and it is almost impossible for the other 
student to relive it. 

An overview of all the results of the session can be 
found in Appendix E.

Conclusion
After this session, it became clear that there are a 
couple of design choices that need to be made to 
get insight into how the haptic language design for 
UI should look like. Furthermore, it is important to 
think about how students will be able to share their 
experiences. For example, students can prepare 
a preparation exercise to become aware of their 
experiences. Also, when students built something 
during graduation, it will become static and therefore 
harder to share experiences, because there is not 
much room for the other student to relive it.  

Figure 25. A screenshot of the C-box from the creative session in Miro
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This chapter explains the synthesis of all the findings 
gathered from the theory and exploratory research 
into a prototype design. With this prototype, further 
research was done into how haptics can contribute 
to the transfer of knowledge in the context of UI. The 
prototype is partially based on VormTaal by Anne 
Kamp (2018) and the findings gathered so far. The 
prototype was used as a research tool that was tested 
in the context of UI. The findings from the prototype 
test were used to establish haptic design principles 
that need to be integrated into the final design. 

The chapter first describes the design of the prototype 
with an explanation of the decisions made, followed by 
the method that was applied to test the prototype, the 
hypotheses, and the findings gathered from analyzing 
the data. The chapter finishes with design takeaways 
for the final concept design and a conclusion. 

5.1 Design

The prototype that has been created is a toolkit 
that consists of several elements. In Figure 30 the 
complete toolkit in use is shown. The idea behind 
this toolkit is that it creates a joint activity whereby a 
former graduate, a new graduate, and a manager of 
UI sit together and work on different exercises that 
help them to share tacit knowledge. All the different 
elements of the toolkit are described separately 
with an explanation of the design decisions that link 
to findings gathered from theory and exploratory 
research. 

The guide
The guide is a booklet with exercises that help the 
participants to discuss all the important subjects and 
makes the toolkit a stand-alone design that can be used 
without the need of a facilitator. Because the use of the 
toolkit is not intuitive and a specific type of knowledge 
should be transferred, guidance is important. From 
test 2 (see Chapter 4.2) it was observed that it is hard 
for participants to start. Therefore, the guide can 
provide support and motivation to start building. The 
complete guide can be found in Appendix F. The guide 
is divided into three parts that all have different goals 
and different exercises:

• The warming-up round consists of two 
individual exercises and one group exercise 

that aims at getting to know the elements in 
the toolkit. The idea of the toolkit is that all 
participants together actively engage in the 
building process. Therefore, a warming-up 
exercise that needs to be performed as a group 
can help them to get used to this.

• Round 1 consists of exercises to explain 
the project of the former graduate. In these 
exercises, the problem statement, the 
stakeholders, and the process towards the 
solution are discussed. Also, the relation to the 
U-shaped learning curve of UI will be discussed. 

• Round 2 consists of exercises to explain the 
project of the new graduate. In these exercises, 
the problem statement, the stakeholders, 
and the plans for the graduation project will 
be discussed. Also, here, the relation to the 
U-shaped learning curve of UI will be discussed. 

In the guide, a timer has been added for all exercises. 
The timer helps participants to start building because 
they feel more pressure. In the explanation of the 
exercises, multiple times it is addressed that the 
participants should use the elements in the toolkit to 
answer the questions, meant to encourage them to 
keep building.  The guide has been checked for clarity 
and unambiguity during a pilot. 

Basic Elements
The basic elements can be used to build a composition. 
They consist of foam elements and wooden elements. 
To distinguish between different elements, the 
participants can use the dimensions size, and shape. 

The foam elements are based on the reference 
objects of VormTaal (Kamp, 2018) and the findings 
that people missed rounded shapes and more of the 
same blocks in the block set used in test 2. The foam 
elements, therefore, have three different shapes and 
three different sizes. The idea behind these elements 
is that they can be used to represent stakeholders 
or places in the neighborhood. The sizes of these 
elements are based on the size people can hold in one 
hand. Limitation of the dimension of the elements to 
this size does not only make it easier to build, but it 
also provides participants the possibility to perform 
exploratory procedures. Performing these procedures 
would not be possible if the elements would need to 
be held with two hands. 

The wooden elements are based on the planar and 
structural elements of VormTaal (Kamp, 2018). The 
wooden elements consist of bars in two different 
sizes and flat plates in three different shapes. 
These elements can be used to build stable 
compositions. 

Haptic Elements
The haptic elements can be used to enhance the 
composition with an abstract layer. Abstract thinking 
is the ability to imagine concepts beyond what is 
observed physically. The haptic elements consist 
of nine different materials and eight of them are 
available in three different sizes and one in only one 
size Also, two little jars of clay are added for viscosity 
and stickiness. The elements can be used to indicate 
how certain relations between stakeholders feel, for 
example, sandpaper can be used to indicate a rough 
relationship while messing can be used to indicate a 
smooth relationship. 

For selecting materials, the paper of Bergmann, 
Tiest & Kappers (2006) was used. They have 
mapped the haptic perception of materials on two 
different parameters, compressibility (hard/soft) and 
roughness (rough/smooth) using multi-dimensional 
scaling (MDS) as shown in Figure 31. In this Figure, a 
couple of material categories can be found that were 
all tried to be integrated into the prototype to have 
the full range of haptic perception of materials. The 
materials were selected to cover as many as possible 
different properties that people can feel: temperature 
(warm & cold), rough, smooth, sticky, hard, soft, fluffy, 
prickly, or rippled. Therefore, the following materials 
were selected for the prototype: fabric (soft, warm, 
and fluffy), sandpaper (rough and rippled), leather 
(smooth), messing (smooth and cold), coconut fibers 
(prickly, hard, and rippled), tapestry (soft and rigid), 
flexible mesh (rippled) and clay (sticky and viscous). All 
haptic materials of the toolkit fall into the same color 
palette, see Figure 28. Consequently, less distinction 

Figure 26. Basic elements - foam elements Figure 27. Basic elements - wooden elements

Figure 28. Haptic elements - different textures Figure 29. Haptic elements - different sizes
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will be made on the color of the materials, which is a 
visual dimension. 

The size of the haptic elements is made slightly bigger 
compared to the size of the basic elements to allow 
the haptic elements to be visible when basic elements 
are placed on top. The decision was made to make 
the haptic elements flat to eliminate the dominant 
dimension of shape that is preferred to be explored 
by sight. The focus should be more on texture, a 
dimension that is preferred to be explored by touch. 

Bottom cover
The bottom cover is an A1 sheet of white paper 
with lines drawn on it to provide the participants 
with a structure. This cover was included to give the 
participants a clear place for building and a starting 
point based on the finding that the participants of test 
2 found it hard to start building. The cover could also 
be used to draw or write on. 

Post-its & a pencil
The post-its and a pencil are added to the toolkit to 
allow the participants to label elements. During test 2 
it became clear that some participants forgot halfway 
what the values were that they had assigned to some 
of the blocks. This disrupted the flow of the session 
and made the composition that was built less clear. 

A little box with cards
The little box with cards contains cards with random 
nouns that are used for the warming-up exercises. 
By using multiple random cards, instead of telling the 
participants in the instructions to build a duck, the 
participants can experience different ways of using the 
elements because more options will be presented in 
the different compositions. Furthermore, it keeps the 
warming-up exercises interesting in case participants 
would use the tool multiple times. 

Preparation exercise in Miro
Before the session with the toolkit, the students were 
asked to prepare an assignment in Miro to let them 
think about their process of their graduation project. 
From context mapping, it is known that people need 
to be eased into a subject before they can reach the 
level of tacit knowledge. From the creative session, it 
was retrieved that it is hard for people to talk about 

their learnings when they did not have had a reflection 
moment to become aware of their own experiences. 
In this case, the preparation can help the students to 
take a step back from their graduation project and to 
reflect on their progress and learnings.

The second reason why the preparation assignment is 
included is that it can help to uncover if tacit knowledge 
is shared during the session. By comparing the topics 
that were discussed in the preparation exercises 
with the topics discussed during the actual sessions, 
differences can be found. When new topics were 
discussed that the students did not think of before, 
tacit knowledge could be shared. 

5.2 Method

The prototype has been tested with two different 
groups to validate if the thoughts behind the design 
match with what is observed in real-life usage. The 
prototype was created based on the idea that with 
haptic elements a deeper level of knowledge, tacit 
knowledge, can be shared between students.

The first group consisted of a graduate student that 
started in September 2020 and almost finished his 
graduation, a graduate that started in February 2021 
and was at the beginning of his process, and Elma 
Oosthoek, one of the managers of UI. The second 
group consisted of a minor student that had finished 
his project in January 2021, a graduate that started in 
February 2021 and was at the beginning of his process, 
and Angela van der Heijden, one of the managers 
of UI. The tests were designed as stand-alone tests, 
meaning that there was no facilitator and there was 
no one to turn to for questions. The participants got 
the instructions to do what they thought was meant in 
the guide. After the session was finished, the students 
were asked to fill in an evaluation form (see Appendix 
G). 

To evaluate the results, an observation list was created 
based on the theoretical background (Chapter 2) and 
the theory on haptics (Chapter 3) and can be found in 
Appendix H. The video and audio fragments that were 
recorded during the sessions were used to observe 
what happened. The evaluation forms were used to 
check if the observations were interpreted correctly. 

Figure 30. Close-up of the prototype in use
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effect. It is often in these personal experiences 
that experiential knowledge is shared which is the 
knowledge UI wants to preserve in their learning 
community. Therefore, it is important to pay attention 
to how the sharing of personal stories can be evoked 
because the prototype does not necessarily evoke 
sharing these stories. 

To get an idea if the two concepts of personal 
experience and social competence are in tension to 
establish learning, the students were asked in the 
evaluation forms to rate how the problem statements 
connected and how the knowledge of both students 
connected. The mean score of the connected problem 
statement was 3 on a scale of 1 to 5. This indicates 
that the problem statements are connected enough 
to provide overlap to talk about, but also disconnected 
enough to create interesting learning opportunities. 
The mean score of the connected knowledge was 
3.5 on a scale of 1 to 5. This indicates that there was 
enough overlap to bridge the knowledge boundary, 
but also enough room to learn from each other. With 
these scores from the evaluation form, it could be 
concluded that tension was created, and, therefore, 
learning opportunities were provided. 

Besides the tension between competence and 
experience, there are three modes of belonging that 
indicate if someone participates in social learning. 
Only the first mode, engagement, was observed. 
Engagement means doing things together, listening to 
each other, and interacting with each other. This can 
be seen by participants nodding, asking questions, 
and if they all actively contribute to building. In both 
sessions, the participants indeed nodded and looked 
at each other when someone was talking during the 
whole session. Furthermore, all participants asked 
questions in both sessions. The active contribution to 
building was only seen in the first session. During the 
second session, all elements of the prototype were 
placed in the middle of the bottom cover, leaving no 
clear space to build. Therefore, the building happened 
in front of each participant giving the other participants 
no room to actively engage in the building process.  

Looking at the additions made to the compositions 
by other participants during the first session, they 
indicated that these additions can spark new ideas. 

For example, during the first session, the former 
graduate was explaining how he tackled a setback in 
his process while in the meantime the new graduate 
added something to the composition. When the former 
graduate finished his story, the new graduate explained 
what he built: “You told about the blockade and that you 
started looking what you could do next. Then you talked 
with someone that was your inspiration that helped you 
to build a new foundation on which you could continue 
your project.”  The reaction of the former graduate 
was: “yeah, very nice” and he immediately continued 
building. Later on, a similar effect was observed when 
the manager added something to the composition 
of the former graduate. This also sparked the former 
graduate to build something else. Not only the sharing 
of personal stories seem to have a snowball effect, but 
also the building of others can inspire the participants 
with new ideas. However, this did not happen in the 
second session. The new graduate two times added 
something to the composition of the former graduate, 
but it did not seem to inspire the former graduate 
because nothing happened after the additions were 
made. This could indicate that interaction with the 
composition is important to keep the conversation 
and, therefore, the learning going. 

Another clear example that showed that engagement 
was present during the first session, is that when 
the participants were cleaning the building space 
after an exercise, the former graduate wanted to add 
something to his story that just popped into his head. 
While he started explaining, the new graduate stopped 
cleaning and focused his attention on the story of 
the former graduate. Only when the former graduate 
was finished with his story, the new graduate started 
cleaning again. This also indicates that the new 
graduate valued what the former graduate was telling, 
another example of acknowledging competence. 

What is surprising from the second test, is that when 
the former graduate had explained his problem 
statement, and the new graduate already two 
times asked: “So, your problem statement is ...?” for 
clarification, yet the manager asked if the problem 
statement was clear for the new graduate. The new 
graduate answered doubtfully with a yes and then 
quickly started reading the next exercise. The manager 
nor the former graduate reacted to this doubtful 

answer. Hereafter, it seems like the new graduate 
lost his interest in the story of the former graduate. 
He more and more often picked up elements to play 
with them and he did not ask as many questions as 
he did before. When something is not clear, it will 
become harder for participants to understand and, 
therefore, less interesting. When the engagement of 
the new graduate got lower, it became harder for him 
to learn something. Therefore, it is important to have 
moments to check if everybody still understands what 
is being told to keep the engagement level high.  

From these results, it can be stated that during both 
sessions the participants were engaged, however, 
in the first session the level of engagement seemed 
to be higher because of the involvement in building 
during the whole session. 

To describe the process of transdisciplinary learning, 
Müller et al. (2005) proposed a three-step learning 
cycle whereby people have their interpretations of 
the world that can shift again after the creative step 
and the descriptive step have been executed. The 
first step is the normative step which relates to the 
personal experiences and social competencies that 
the participants bring to the session. 

The creative step is about creating ideas, proposing 
actions, and testing theories and is obvious when 
participants propose actions to themselves or others. 
During both sessions, the participants exchanged tips, 
for example, the manager in the first session talked 
about an interesting report that the new graduate 
should read and indicated that she will share it with 
him. Another example is that in both sessions the 
former graduate’s proposed new stakeholders for 
the new graduate to talk to. Sharing these tips can 
stimulate the new graduate to have new insights 
and to learn new things outside the session. Another 
concrete example that shows that the creative step is 
happening during the use of the prototype is that in the 
first session the manager said to the new graduate: 
“We should talk again, to see how we can make your 
research smaller.” This is the proposition of a concrete 
next step that the new graduate should take in his 
process. 

An example that the creative step is connected with 

the descriptive step is that in the first session the 
manager took a piece of gaze to add to the composition 
of the former graduate, but before she placed it in the 
composition, she asked if the former graduate would 
agree. The manager proposed an idea and by asking 
if the former graduate agreed, she forced him to think 
about it. The former graduate needed to perform the 
descriptive step in which he analyzed the new situation 
and formed an opinion. This is also an extra reflection 
moment for the former graduate. 

The descriptive step is about observing and analyzing 
the insights gained from the ideas and actions in the 
creative step and create new knowledge out of it. This 
also includes reflection that is part of metacognitive 
skills that are necessary for transdisciplinary learning. 
This happened multiple times in the sessions. For 
example, when the participants in the first session 
were cleaning and talking after one of the warming-
up exercises, the former graduate had a new insight: 
“maybe that’s the reason I wanted to go to the social 
enterprises, I need that to experience it, to surrender 
myself.” This insight was gained in the conversation 
after the explanation of the exercises and was a 
reflection of the student on his actions. 

Another example that shows that the participants can 
reflect on themselves is when the manager in the first 
session proposed that the new graduate should make 
his research smaller. The new graduate reacted: “I 
know that is a problem, I am too visionary in that sense, 
I want too much. I like it to go abroad and get a lot of 
information because it is so interesting.” The manager 
reacted: “It might be interesting, but not relevant.” In 
this conversation, the new graduate could reflect on 
himself. The interesting part for the manager is that in 
this type of conversation, the manager gets to know 
the students and their pitfalls. In this way, the manager 
will be able to coach the student better in the future. 
This is relevant learning for the manager. 

Another interesting example shows how the manager 
reflects on the story of the former graduate: “But it is 
maybe what happens here (points to the clay in the 
composition), that you feel like you look again at a 
lump of clay, while you might be able to start to knead 
again. You have all these moments in which it seems 
to scare you.” After this conclusion of the manager, 
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the former graduate leaned back in his chair and took 
some time to think and react: “maybe that comes from 
my education, they talk a lot about thresholds, which 
are not there to block you, but to overcome.” The view 
of the manager on the story of the former graduate 
makes the former graduate think about his process 
and the reason he could be ‘scared’. In other words, the 
reflection of the manager helps the former graduate 
to reflect on himself. 

Besides metacognitive skills, there are the 7 Habits 
of the Mind (Mishra et al., 2011) that describe the 
important individual skills for transdisciplinary 
learning. To enhance transdisciplinary learning, the 7 
habits of the mind must be enhanced by the use of the 
haptic language. 

The first habit of the mind is perceiving, which means 
understanding something by paying attention to 
information that is gathered through the five senses. 
With a haptic language design, the focus should be 
on touch experiences. However, touch experiences 
are not often named during the sessions. There is 
an example from the first session that the manager 
explained that the tapestry feels homely, which is 
one of the contexts in which the cutlery is used. 
For the final design, more attention must be paid to 
addressing touch experiences. 

The second habit of the mind is patterning, which 
means recognizing patterns or creating them. There 
is one clear example in the data of patterning. When 
the former graduate had told his story of the process 
in the first session, the manager added something 
to the construction and recognized a pattern. She 
explained: “I added the coconut fiber and the fabric 
at this place in the process because it looks like you 
went through the same learning cycle together with the 
‘Ruilwinkel’ as you have done on your own. So, first, it 
sands (coconut fiber), then you pamper them (fabric), 
and then comes the insight or the price (manager adds 
a messing plate). You see yourself having these steps 
at the beginning as well (points to the first part of the 
composition).” Because the idea of the session was 
to share relevant knowledge, it is interesting to look 
for similarities and differences. By analyzing them, 
one can learn a lot. Therefore, patterning should be 
more present in the final concept design, for example 

by letting the participants both built their problem 
statements at the same time to make comparing 
easier. 

The third habit of the mind is abstracting, which means 
capturing the essence of something. There are two 
clear examples of analogies that were used during the 
first session in the third warming-up exercise in which 
the participants had to build a composition together 
and later explain why the composition resembled the 
card they took from the card box. The first analogy 
came from the new graduate that explains why the 
composition that they built together resembles a pear. 
First, he compared the appearance of a pear with that 
of the composition, but then he explained: “At EMI 
we want to force the big complex issue, that includes 
multiple smaller problems to the top of the pear, 
which is smaller because then the problem is easier to 
understand.” He used the pear with the construction 
to compare how EMI wants to solve complex urban 
problems. The second analogy comes from the 
manager that explained why the composition that 
they built together resembles a butterfly: “a butterfly 
has many colors and wants to explore a different 
flower every time. The butterfly wants to explore and 
understand the whole field and, therefore, he picks up 
a lot of nutrition which he can put somewhere else 
and that resembles the students that graduate at UI.” 
She compared butterflies and how they work with the 
graduate students of UI.

The fourth habit of the mind is embodied thinking 
that involves thinking with the whole body which 
means using all senses to gather information but also 
empathizing with others and understanding someone’s 
point of view. Besides the haptic usage of the tool that 
is related to this habit and is discussed later on in this 
chapter, there is an example of embodied thinking 
from the second session. During the explanations of 
the third warming-up exercise in which the participants 
built a composition together, the manager asked if the 
students had any additions to her explanation. What 
happened, was that both students started looking at 
the composition from different angles. They physically 
tried to take another perspective. This also happened 
during the first session in which the manager during 
an explanation of the former graduate stood up to get 
a better look at this composition. These examples 

show that the participants were using their vision to 
create new perspectives that could inspire them and 
could be interesting to take into account for the final 
design. 

The fifth habit of the mind is modeling that involves 
creating representations of something to study it. This 
is the basis of the toolkit, i.e. to model representations 
of the problem statement and the stakeholder network 
to study what happened during the graduation 
process of the former graduate. But it also involves 
if participants try out different ways of building and if 
they adjust the composition during the session. For 
example, in the second session, one of the students 
tried something with the foam elements, but it did not 
hold and he switched to using the wooden elements 
instead. He changed the plan. Another example from 
the second session: while the former graduate was 
explaining his problem statement, he removed the 
residents from the composition. He made adjustments 
to his composition to make his story clearer for the 
other participants. Earlier in this chapter, examples 
were given that relate to other participants adding 
elements to the composition, which are also examples 
of modeling. 

The sixth habit of the mind is deep play which involves 
having ‘fun’ to create new insights and ideas. From the 
prototype perspective, the warming-up exercises are 
all for fun, to get an idea of how the tool works. During 
the warming-up exercises, the participants were 
laughing and playing. For example, in the first session, 
the participants were building a composition together 
without meaning. The manager placed a sphere on top 
of the compositions and let it roll off just for fun and to 
tease the other participants a bit. From the comments 
that were given on the prototype, in general, it could 
be deduced that participants perceived the usage of 
the prototype as fun, for example, the manager said: 
“very nice, Jolien, very nice way of interacting with each 
other.”

The seventh habit of the mind is synthesizing that 
involves combining the previous habits, that all create 
new knowledge differently, into a whole. This relates 
to the descriptive step that also includes creating 
new knowledge out of everything that is observed. 
During the sessions, this happened when participants 

summarized what they had heard, seen, and felt. For 
example, in the first session, when the new graduate 
had built his problem statement and explained it, the 
manager asked: “If I understand correctly, I hear you 
say that you want to use …” The manager was trying to 
connect all the dots for herself to see if she understood 
what the new graduate was telling. Doing so, she used 
what she had heard and seen but also what she had 
observed during the whole exercise. In the second 
session, the same happened when the new graduate 
asked the former graduate: “So, the problem statement 
is ... “. He tried to tell the story of the former graduate 
in his own words. These examples also indicate that 
the participants were eager to understand each other 
and felt engaged. The process of synthesizing and 
the descriptive step continue after the session was 
finished. 

The 7 habits of the mind, the metacognitive skills, and 
the three-step learning cycle that all seem to be present 
during the sessions indicate that transdisciplinary 
learning has taken place. However, there are also some 
other indications from the result that demonstrate that 
the participants learned. For example, during the first 
session the timer went off to indicate that the exercise 
was finished, but the new graduate said: “We can 
finish this conversation!”. This indicates that the new 
graduate thought the conversation was interesting 
and that there was more to talk about. He probably 
felt he was learning something. 

Another action that shows that learning happened, at 
least in the first session, is that all the participants in 
the first session made notes. For example, when the 
former graduate was sharing a personal experience 
about what the different stakeholders had told him, 
the new graduate picked up the word ‘ownership’. He 
started talking about what he feels ownership means 
and he wrote something down. This indicates that the 
new graduate had an insight that could be relevant 
and that he wanted to remember. 

An example that shows how learning can be killed 
is when in the second session the former graduate 
said: “For the rest, I would not know, I don’t know that 
neighborhood very well.” The new graduate replied: 
“Do you want to know more about stakeholders for 
your project?”. The statement of the former graduate 
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shuts the door for further learning. By stating he does 
not know, the new graduate probably feels there is 
nothing to talk about anymore and nothing to learn 
and that is why he changed the subject to the project 
of the former graduate again. 

From theory, it was also indicated that the type of 
knowledge that should be shared during usage of 
the haptic language is tacit knowledge which is hard 
to explain by only words. It is hard to know if tacit 
knowledge was shared, but there is one clear example 
in which the new graduate in the second session 
had trouble with explaining the composition about 
himself. He said: “I have built something more related 
to my values, I guess. I thought I use materials that 
have similarities but are also different and with those 
materials, I tried to portray my interests, which can be 
very different but can end up in the same direction. 
Uhm, how do I explain this.” He had a couple of breaks 
in his explanation and tried to find the right words. He 
also said at the end that he was not sure how he could 
explain this, but he had found a way to express it with 
the prototype. This could indicate that the prototype 
can help participants to express something that is not 
easily shared in spoken words. 

Indications for the sharing of tacit knowledge were 
also found by analyzing the differences between 
the topics discussed in the preparation exercises 
and during the session. By comparing the topics, 
differences between the preparation exercises and 
the session could indicate that new knowledge was 
created. In the first session, for both problems, there 
were some topics discussed that were not mentioned 
in the preparation exercises, like ‘waking people up’ or 
‘festival experience’. For the second session, this was 
not the case. This could mean that in the first session 
new insights were gathered and tacit knowledge was 
shared, while for the second session the level of tacit 
knowledge was not reached. 

Because the preparation exercise was also included 
as a research tool, it needs to be evaluated to see if 
it adds value to the final concept design. From the 
evaluation forms, it became clear that especially 
the former graduates found that the preparation 
exercise helped to make the problem statement and 
their process clear in their head; “To get my problem 

statement clear and what the possible solutions are”. 
On the other hand, all students indicated that the 
insights that they got from the preparation exercise 
were not surprising, more confirmatory. 

Another observation from the sessions is that the 
managers also have a lot of knowledge about the 
process of the graduates. As already mentioned, 
the manager was often asked for confirmation. 
Besides, the managers asked critical questions to 
let the students reflect on their process, for example: 
“Where was the municipality? Or don’t you think that’s 
a stakeholder?”. This shows that the managers have 
a crucial role in the transfer of knowledge from one 
student to the other. Not only do they function as 
extra ‘experts’ on the processes of the graduate 
students, but they also translate from one student 
to the other. For example, in the second session, the 
participants talked about ‘livability’ when the manager 
asked the new graduate: “Do you know what livability 
means from the perspective of the former graduate 
because I can imagine it means something different 
for both of you?”. She also asked questions to make 
it more clear for the new graduate like “You mean the 
municipality at a distance, right? Not the people that 
work here in the neighborhood?”. With the managers 
as extra experts and the notion that the preparation 
exercises did not deliver new insights, the preparation 
exercise might not be needed when the managers 
are actively involved during the session. Based on 
these observations, it could be concluded that the 
role of the managers is essential to establish learning 
in all situations. Even when a student is reluctant to 
share information, the manager can ask questions to 
bring interesting knowledge to the surface. The new 
graduate does not possess knowledge about the 
process of the former graduate and, therefore, is not 
able to ask the right questions.  

Another important aspect of the prototype is the 
haptic elements and how the haptic dimensions 
were used during the session. Integration of the 
haptic elements was thought to stimulate exploration 
at the beginning of the session when the toolkit was 
unpacked, but this was not the case. The participants 
seemed overwhelmed with the number of elements 
and tried to unpack the box as quickly as possible. For 
example, in the second session, they flipped over the 

box halfway to empty it quicker. This could indicate 
that the participants are already aware of how things 
might feel or that the instructions should be adjusted 
to make room for exploration. It could also indicate 
that there are too many elements that overwhelm the 
participants. Therefore, the final design needs to be 
simplified. 

However, while exploration was not happening during 
the unpacking, in both sessions at many different 
moments it has been observed that participants 
felt elements or took the elements in their hands. 
Sometimes, the participants took a closer look at the 
elements or stroked them. 

The haptic elements were used in different ways. 
For example, they were used to indicate different 
stakeholders or to represent grass (coconut fiber). But 
they were mostly used to indicate how something felt, 
like a smooth beginning (leather) or something homely 
(tapestry). Another example is one of the participants 
using coconut fiber to explain: “it started a bit edgy”. 
Looking at these examples, it seems like the haptic 
elements represent more abstract values when they 
are chosen for how they feel (tapestry feels homely) 
compared to more literal values when they are chosen 
for how they look (coconut fiber looks like grass). 

The visual dimensions of the elements cannot be fully 
eliminated. Even though all the colors of the haptic 
materials were kept in one color palette to make the 
distinguishing color less tempting, color was still used 
as a feature to choose a certain element. For example, 
the messing plate was used to indicate ‘a golden 
price’ or ‘a golden horizon’. Furthermore, the post-its, 
the only item with a very different color, were used to 
indicate a new beginning because of the fresh and 
different color.

Other interesting insights were gained from observing 
the building process of the participants. They could 
be divided into two different approaches. The first 
approach was to build first and then explain, the 
second approach was to build while explaining. The 
first approach was forced upon the participants 
during the warming-up exercises, but during round 
1 and round 2, the participants did not receive clear 
instructions of when to build and when to explain. The 

difference between the approaches is that the first 
approach seems to produce more insights. As the new 
graduate explained after the warming-up exercises: 
“It is funny, in 30 seconds you think of something to 
build without having deep thoughts about it, but there 
is more to it when you start explaining it. I think that is 
interesting of this kind of conversation, you will never 
have those conversations without the building part.” 
And as explained before, the former graduate in the 
first session added insight to his story after everyone 
was done explaining. 

The first approach, i.e. first building and then 
explaining, seems to give room to change the values 
of the elements and make them more concrete. For 
example, during the first session, the new graduate 
started building by adding some different textures to 
the composition to indicate different stakeholders. 
Later on, in the explanation, the different textures 
became specific stakeholders by naming that tapestry 
stood for the ‘Hand-in-hand alliantie’, for example. In 
the end, the values shifted again and they became 
different disciplines instead of stakeholders. 

When the participants were building while explaining, 
the conversation became more traced. For example, 
during the first session, the former graduate was talking 
about his process and named a new stakeholder that 
made him think of the ‘pyramid of Maslow’ and he 
chose a pyramid to resemble it. This order seems to 
shut down the learning process in the way that the 
element is what it is. When the participants would 
first be forced to build and only then start explaining 
and adding things to the composition, it might be that 
there is more room for new thoughts that bring new 
insights and, therefore, enhance learning. 

Looking at the insights of building approaches, it was 
noticed that the added value of using something like a 
haptic language lies in creating an extra thinking step. 
Building a composition is the first time participants 
need to think about what they want to tell. When 
they start explaining their composition to the other 
participants, they have a second moment to think 
about their story and to change it. This is an extra 
moment of reflecting on oneself and one’s story and 
can evoke new insights. 
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Another insight retrieved from the observations that 
are related to the building process is that taking the 
time to think about what you want to build can lead 
to new insights. For example, during the warming-up 
in the second session, the former graduate needed to 
build a telephone. He was the only one that took around 
20 seconds to look around and think before he started 
building. He later explained: “My first idea of a telephone 
was a smartphone, but they are very straightforward 
and boring to build, so I thought of building the old 
telephones with a horn.” From other observations, 
it became clear that the first idea that pops up in 
people’s minds is often a literal representation, the 
obvious choice. But when participants take more 
time to think, one sees them building the context or 
a deeper connection they have with the word. When 
participants directly start to build, the constructions 
represent literal, obvious representations like houses, 
but when they take more time before starting to build, 
the compositions become more interesting. 

Finally, during the second session, all the different 
exercises of round 1 and round 2 were built separately 
instead of including everything in one composition. 
Therefore, it was hard to link everything together and 
to see the whole picture. Synthesizing becomes harder 
and, therefore, learning becomes less likely. With the 
notion that it felt like in the second session fewer 
new insights were gathered, this could indicate that 
it is important to try to combine all the knowledge by 
creating one composition. This will make it easier for 
participants to see the links between all the elements 
of the problem statement and will make it easier to 
learn. 

5.5 Design take-aways

From the prototype test, different ideas were obtained 
that are interesting and useful for a haptic language 
design for UI. In this paragraph, these ideas are 
presented as design takeaways to be considered for 
the final concept design.

1. Clear instructions for haptic usage
Haptic usage does not happen consciously. If 
haptic usage is the goal, it should be explained and 
stimulated. Explaining can mean introducing the 
haptic dimensions weight, temperature, and texture 

and letting people experience how these haptic 
dimensions can be used in communication via 
exercises that focus on these dimensions.  This can 
for example be done by comparing exercises of two 
elements, e.g., ‘if you compare these two textures, 
which one feels better for stakeholder X and why?’. 
Stimulation can be done by repeating comparison 
exercises during the different topics that will be 
discussed. These comparison exercises can be put 
into a guide that is delivered with the haptic language 
design. 

2. More focus on 7 habits of the mind for 
transdisciplinary learning

While all 7 habits of the mind are found in the data, 
they were not consciously taken into account for the 
prototype design. From the prototype test, it became 
clear that they are important for creating new insights 
and, therefore, for learning. Consequently, the 7 habits 
of the mind should be taken into account for the 
final concept design whereby observing, abstracting, 
patterning, and embodied thinking are the most 
important. Consciously adding these habits can be 
done for example by having the compositions of both 
graduate students on the table at the same time to 
easier see the similarities and the differences between 
them. 

3. More focus on haptic dimensions
Visual dimensions are still very dominant. The haptic 
elements are still picked because of their color or 
because they look different and not as often on how 
they feel. Size did not seem to matter for the haptic 
elements. Therefore, even less focus on visual 
dimensions by making haptic elements one size and 
making the basic elements consist out of only one 
shape, for example, cubes, can help to bring the haptic 
dimensions more to the surface. Fewer options in 
shape can maybe also enhance abstract thinking and 
can maybe stimulate the use of clay. 

4. Guidance for abstract usage
People find it hard to reach a level of abstract thinking 
on their own, they stick with a more literal approach to 
building (building houses, like in the second session). 
To reach more abstract usage, participants can be 
guided with the right questions and exercises, for 
example, comparison exercises or blind feeling of 

elements. Furthermore, participants can be stimulated 
to take some time to think before they start building. 
From observations, it is retrieved that ‘how an element 
feels’ is often used to express abstract values, while 
‘how an element looks’ is often used to express literal 
values. 

5. Stimulation for abstract building
Abstract building can lead to more questions that are 
asked because things are more unclear at first. By 
asking questions, more and more personal stories 
and experiences will be shared. These in return will 
trigger other participants to also tell their personal 
stories and experiences. In the personal stories and 
experiences, the tacit knowledge is shared and that is 
the core of the haptic language design for UI.  

6.	 Stimulation	for	building	first
By first building a ‘rough’ composition, a first thinking 
cycle is activated among the participants. When they 
start explaining they will activate a second thinking 
cycle which is a reflection on their first ideas and can 
bring new insights. It opens up the conversation and 
the possibility to learn. The value of elements can shift 
more easily because it feels like a sketch, not a final 
presentation drawing. 

7. Process of the students contain most 
interesting experiential knowledge to 
transfer

During the first session, it became clear that the 
process of the former graduate was the most 
interesting topic to discuss and was connected to the 
problem statement and stakeholders as well. For the 
usage of the haptic language design for UI, the process 
of the former graduate would be the most valuable to 
discuss, since this knowledge contains the most tacit 
knowledge that needs to be shared and transferred. 

8. Focus on sharing personal experiences
In personal experiences shelters experiential 
knowledge that UI wants to preserve. From data, it 
has been found that when personal experiences are 
shared, more stories of other participants follow. Also, 
during the sharing of personal experiences, notes were 
made by the participants in the first test, indicating 
that during these interactions people gather new 
insights. In the second session, hardly any personal 

experiences were shared, and nothing was written 
down. Personal stories inspire. 

5.6 Conclusion

Combining all the observations and the data with the 
hypotheses, we can conclude that the haptic elements 
did not evoke exploration or attracted more attention 
during unpacking the toolkit. Also, the haptic elements 
were not explored at the same time by multiple 
participants during the session and, therefore, there 
is not more interaction with the haptic elements 
compared to the structural elements. 

During the sessions, the haptic elements were used for 
both their looks and how they feel. Compared to test 2 
(see Chapter 4.2), the feeling of textures is somewhat 
more used to explain something, but this was still very 
minimal and should be enhanced in the final design. 
The haptic dimension texture is not structurally 
involved more often when they are separated from 
the blocks. There was no structural difference found 
in the values that are given to the structural elements 
and the values that are given to the haptic elements, 
but the haptic elements are used for more abstract 
values compared to the basic elements that are used 
for literal representations. Therefore, it can be stated 
that the haptic elements are used to explain abstract 
values.  

The preparation exercise before the session was 
perceived as helpful by the former graduates, but is not 
necessary when the managers are involved, because 
they possess the knowledge to help the former 
graduates to get an overview of their process and 
learnings. The insights gained during the preparation 
exercises were not surprising and not distinctive 
enough compared to the insights gained during the 
session. Therefore, the preparation exercise is not 
needed to include in the final design. 

Overall, all participants felt the use of the toolkit was 
useful and helped them to gain new insights about 
their graduation process or problem statement. All 
participants gained at least one new insight with the 
use of the tool and they like to use it again.
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Feeling things blind by putting 
them in a box

Haptic skin rollers to 
experience touch over your 
whole body

Haptic dilemma, you have 
to decide between different 
haptic elements, which one 
fits best?

The whole day people experience touch without noticing it consciously because the sense of touch 
is very intuitive. When touch is used for learning, people must become aware of touch experiences. 
Furthermore, it has been observed that sight tends to be dominant to express knowledge. Therefore, 
people need to be made aware of how they experience touch. This can be done by focusing on the 
touch dimensions; shape, size, texture, weight, and temperature, or by providing clear instructions 
with the haptic design that help people to consciously experience touch. For example, an instruction 
to compare different textures and make a decision only on how something feels by asking a question 

like: “which one feels better and why?”.

Haptic design makes people conscious of touch
The only way to experience touch, the basis of haptic design, is by actively touching something else. 
However, before the touching will take place, a first evaluation of the design will be made by sight. On 
this first impression, the decision is made if people want to explore the object further. Therefore, the 
haptic design needs to invite people based on the looks to start touching it. Touching the design also 
triggers observing and embodied thinking, 2 of the 7 habits of the mind that boost transdisciplinary 
learning. This can be done by using unusual shapes that are hard to imagine how they feel without 
touching, by using materials that do not reveal from sight how they feel, or by using touch to control 

something. 

Haptic design triggers people to touch it

An unusual shape that looks 
so interesting that you want to 
touch it

The temperature of the plate 
can be adjusted to point out 
hot and cold relations

Adjust temperature by sliding 
with your finger over the 

temperature scale
A cube with six different sides 
that cannot be explored in a 
blink of an eye

Figure 33. Idea sketches for the principle ‘Haptic design makes people conscious of touch’Figure 32. Idea sketches for the principle ‘Haptic design triggers people to touch it’
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Feel and hear the 
process of someone 
else

Tactile drawing enables the 
receiver to feel and hear what 
someone else explains

Haptic elements with 
magnets that can be placed 
on cubes

Haptic design needs to be able to support multiple interactions between different social worlds so 
transdisciplinary learning can take place. Because people are from different social worlds, they will 
not speak the same language and they will experience a knowledge gap between them. To bridge the 
gap, knowledge boundaries need to be crossed. This bridging can be done with a boundary object, 
the haptic design. For boundary objects, it is known that they need to be flexible to be understandable 
in different social worlds, but robust enough to maintain the same meaning in one interaction. The 
meaning of the haptic design can be different for each interaction, as long as the meaning is the same 
for everyone within that interaction. This can be done by letting the users create the meaning of the 

haptic design themselves. 

Haptic design translates and adjusts between disciplines by 
providing the same meaning for everyone

Haptic dance floor with 
different textures

+

Combine different touch 
dimensions like texture and 
weight to create more versatile 
touch experiences

Haptic shower with different 
settings 

Objects from only one material and one shape are not interesting for longer touch explorations and 
do not trigger exploratory procedures. To create interesting touch experiences, it is important to 
combine the different touch dimensions shape, size, texture, weight, and temperature. Combining 
these dimensions invites the user to execute different exploratory procedures. This can be done by 
using different shapes that are interesting to explore with touch or by using different materials to 

combine different textures, weights, and temperatures.  

Haptic design enables different touch experiences

Figure 35. Idea sketches for the principle ‘Haptic design translates and adjusts between disciplines by providing the same 
meaning for everyone’Figure 34. Idea sketches for the principle ‘Haptic design enables different touch experiences’
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Haptic bottle experience, “let 
it slip through your hands”

Haptic bracelet, with an 
application you can send 
feelings to someone else. Every 
feeling has a different vibration 
and temperature

Haptic process cord, place 
haptic elements on the 
cord for every feeling you 
experience during the project

For transdisciplinary learning, internal thoughts, ideas, and feelings must be made explicit so they 
can be shared with others. Therefore, the haptic design needs to be able to let people express their 
thoughts and ideas in a tangible form so others can see and feel them. Creating a physical form is 
also modeling, one of the 7 habits of the mind for transdisciplinary learning. This can be done by 

making the haptic design modular. 

Haptic design gives people the tools to make their thoughts and 
ideas tangible

Haptic memory, pick a haptic 
card that represents your 
progess at the moment and 
find someone with the same 
card to discuss

‘Stoelendans’, change positions during the 
session with the haptic designt to literally 

change perspective

By working together, people can get inspired by each other’s ideas and can retain new insights. Joint 
activities and interaction are needed to establish a learning community and to bridge the knowledge 
boundaries. To create more learning opportunities within these joint activities, it is important to let the 
people work together with the haptic design. This can be by making it impossible to use on your own, 

or by making it a building kit that they can all use together to create something. 

Haptic design evokes interaction between users

Figure 37. Idea sketches for the principle ‘Haptic design gives people the tools to make their thoughts and ideas tangible’Figure 36. Idea sketches for the principle ‘Haptic design evokes interaction between users’
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Figure 38. A snapshot of the final design concept MIMIC
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9. After the timer goes off, they both pick a card with 
a word from the little box and take the time to think 
how the construction represents the word on the 
card. 

13. When the problem statements are build, Eva 
starts to explain her problem statement with the 
help of the construction. Marc asks questions 
and changes one of the haptic elements in her 
construction by putting a different material on top. 
This makes Eva rethink what she was explaining and 
gives her an extra reflection moment. 

12. The first exercises are about the problem 
statements of their graduation projects. First the 
have to individually build their problem statements in 
3 minutes. Marc starts the timer and they both start 
building

8. For this exercise they need to build a random 
construction together in one minute. When Eva has 
set the timer, they quickly start building. 

10. They both explain what the construction 
represents according to their drawn cards.

11. After the second warming-up exercise, they 
decide that they have an idea of how they can use 
Mimic. They clean the table for the next exercise and 
continue reading on the instruction sheet. 

14. Then Marc explains his problem statement with 
the help of his construction. Eva asks questions and 
adds an element to the construction to challenge 
Marc to see his problem statement in a different way. 
When the problem statements are clear, they discuss 
the similarities and differences between the problem 
statements. 

15. The next couple of exercises are about the 
process of the former graduate (Eva). The first 
exercise is Eva to build her process in 1 minute. This 
will provide a first rough version of her process, that 
will be refined when she explains her process. 
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21. Marc explains his plans while Eva gives advice 
about how to tackle problems he foresees. They also 
discuss how Marc can apply the learning curve in his 
process. 

16. After Eva has explained and refined her process, 
she lets Marc experience it, by guiding his finger over 
the materials while he is blindsided. This helps Eva to 
explain her process better.

20. The first exercise is for Marc to build the process 
as he imagines it in 1 minute. This provides a rough 
first version that can be refined when he explains and 
discusses it with Eva. 

17. After Marc has felt and understood the process, 
he challenges Eva with a couple of comparing 
exercises to get a deeper understanding of her 
process. He asks her: “I did not hear you about 
interviewing the residents in your process, so if you 
compare these two materials, with which material 
would you describe this step?”

18. When Eva and Marc feel the construction of the 
process is complete, they continue with discussing 
the ups and downs and how Eva applied the learning 
curve of UI in her project. 

19. After they feel they have discussed everything 
about the process of Eva’s graduation, they clean the 
table and are ready for the last couple of exercises 
about the future plans of Marc’s graduation project.

22. When they feel they have discussed everything 
about the plans of Marc, they are finished and put 
everything back in the box. They leave with new 
insights and knowledge. 
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7.5 Value of MIMIC

Although MIMIC was initially designed to fit the 
context and problem of Urban Innovation, it can be 
used in multiple different situations. As already stated 
briefly in the first chapter of this master thesis, in 
general, the case of UI describes a transdisciplinary 
learning context whereby people from different 
disciplines interact and learn with each other. Coming 
from different disciplines means people possess 
different knowledge that they want to share to 
create a common understanding. The sharing of this 
knowledge can be complicated if one only has words 
to describe it. Therefore, MIMIC provides value in 
allowing users to express themselves differently and 
making thoughts and ideas tangible for others to see 
and feel. This different way of expressing knowledge 
you possess as a person will make it easier to share 
tacit knowledge, the knowledge that we find hard to 
express in words. Also, a different way of expressing 
yourself can bring new insights, because you often 
take a different perspective on the subject. 

In essence, MIMIC provides value in situations whereby 
people with different ideas, different backgrounds, or 
different knowledge want to collaborate and therefore 
feel they need to understand each other and words 
cannot provide this understanding. Therefore, MIMIC 
can help to bridge. This can also be useful during 
meetings or discussions. MIMIC does not have a long 
set-up time, but can immediately be used, just like 
scribbling something on paper. 

Furthermore, the warming-up exercises can be 
used as icebreakers in all situations whereby new 
collaborations are happening and could also be 
interesting to use during creative sessions. In these 
situations, exercises like the warming-up exercises 
could also be used as an energizer or to get into a 
creative mindset, because it can help users to get 
different perspectives. 

7.6 Concept evaluation

At last, the design is validated by looking into how the 
design fits with the design takeaways of chapter 5, the 
haptic design principles of chapter 6, and the needs & 
wishes of UI in chapter 7.

How	is	this	implemented	in	the	final	concept	design?

Prototype design 
takeaways (chapter 
5)

Clear instructions for 
haptic usage

Instructions for haptic usage are given in the instruction 
sheet. Within the warming-up exercises, it is tried to 
integrate haptic usage in the design itself. 

More focus on the 7 
habits of the mind

• By making sure that all textures are equally ap-
parent in the design, it is possible to create and 
recognize patterns. Also, an exercise is created to 
look for similarities and differ-ences. (patterning)

• By making all the elements one shape, namely 
cubes, it will be harder to build literally and there-
fore the users are forced to take a more abstract 
approach to build. (abstracting)

• Within the instructions that are provided, it is tried 
to let the users fo-cus on how they experience 
to touch and to let them experience a bit of each 
other’s process of gradu-ation. (embodied thin-
king)

• With the warming-up exercises, it is tried to create 
fun exercises that do not have any relation with 
the tran-sition between the projects. (playing)

More focus on haptic 
dimensions

The dimension shape is left out of the design because 
this dimension is more used for its looks compared to 
how it feels. Furthermore, more attention is given to 
weight in the basic elements.

Guidance for abstract 
usage

Within the instruction sheet, it is written down that users 
can let each other perform comparing exercises and they 
are stimulated to ask each other questions. Also, with the 
warming-up exercise ‘Flip it’ is tried to fo-cus on how they 
can use the feeling of materials to express something. 
How materials feel is often linked to abstract values.

Stimulation for abstract 
building

By making all the elements one shape, namely cubes, it 
will be harder to build literally and therefore the users are 
forced to take a more abstract approach to build.

Process of students 
contains most va-
lua-ble knowledge to 
transfer

It has been made sure that the process of the former 
graduate has been discussed elaborately. Hereby, 
discussing the facts, discussing high and low points, and 
discussing why it that were high and low points from the 
context mapping method are taken into account to reach 
the level of tacit knowledge as best as possible.

Focus on sharing 
per-sonal experiences

The sharing of personal stories is noted in the tips & 
tricks that are delivered with the design but is not taken 
into account when designing the exercises or the 
warming-up cards.

Haptic design (HD) 
principles (chapter 6)

HD triggers to touch By applying different weights that do not align with the 
sizes, users are stimulated to try out all the basic 
elements to see which ones are heavier. By applying six 
different materials to the six different sides of the haptic 
elements, the elements need to be picked up to be 
explored fully.
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HD makes people cons-
cious of touch experi-
ences 

By applying six different materials to the six different 
sides of the haptic elements, the elements will feel 
different every time and therefore can create awareness. 
Also, the weights that are applied to the basic elements 
can cause a surprise reaction when one of the blocks 
appears to be very heavy. This surprise will make the user 
more aware of how the elements feel compared to each 
other.

HD enables different 
touch experiences

By applying materials from 10 different categories that 
have their own haptic perception, different touch 
experiences are created. By also making sure not one 
haptic element is the same, every time a haptic element 
is picked up, it can feel different because different 
materials are touched at the same time.

HD translates and 
ad-justs between dis-
ci-plines

The tool contains all kinds of different materials and 
weights, but these are not given any meaning. It is up to 
the users to create the meaning of the elements. 

HD evokes interaction By creating modular elements, the tool can be easily used 
to create compositions together. The warming-up 
exercises contain group exercises to stimulate 
collaboration and, in the exercises, it is tried to stimulate 
the users to actively be involved in the building process of 
other participants. Furthermore, the haptic design does 
not make sense on its own, it needs the meaning that the 
user has applied to the elements to make sense, which 
means the users need to interact to make this meaning 
clear to one another. 

HD makes the internal 
world physical

By making it modular and let users give their meaning to 
the elements, the design makes it possible to make the 
internal world tangible. 

Needs & wishes UI 
(chapter 7)

The design ritualizes 
the moment of transiti-
on between projects

By creating a session for the transition between projects 
a moment is marked when the transition is happening. It 
provides structure to the transition and creates meaning.

The design can be used 
for different purposes

Because there is no meaning given to the different 
elements, the design can be used in all different kinds of 
situations. For example, it can be used when someone 
wants to explain an idea or when people want to 
understand each other’s problems better. Furthermore, 
the warming-up exercises can be used as icebreakers or 
to get a creative mindset before a brainstorming session.

The design helps to 
preserve tacit know-
ledge

By creating exercises that discuss the relevant topics and 
take into account the different levels that should 
enable people to express tacit knowledge from the 
context mapping method the tool should help to preserve 
tacit knowledge. However, one can never tell for sure if 
tacit knowledge is shared and preserved.

The design helps to 
share experiential 
knowledge

By creating exercises that discuss the process of the 
former graduate and future plans of the new graduate, 
experiential knowledge will likely be shared. However, 
more focus could have been on integrating sharing 
personal experiences within the exercises.

The design provides 
students with a head 
start in the learning 
process of UI

By creating exercises that discuss the learning process of 
UI from the perspective of the project of the former 
graduate and new graduate it is tried to give the new 
graduate inspiration and confidence to use the learning 
process of UI from the start of the project.

The design fits the 
dynamic environment 
of UI

Because the design itself has no meaning, it can be used 
in all different kinds of situations. The warming-up 
exercises are made general, so they can be used at 
different moments. Furthermore, the tool can easily be 
grabbed and used, without a long setup time, which fits a 
more dynamic environment.
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8.1 Conclusions

This chapter concludes the research performed by 
answering the research question. The purpose of this 
thesis was to research if haptics could contribute to 
communication by developing a haptic language design 
in the context of Urban Innovation. Each sub-question 
will be answered by discussing the conclusions. The 
chapter concludes with answering the main question: 
“How to improve the transition between graduation 
projects within the Urban Innovation program of EMI 
with a haptic language design to preserve knowledge 
within the different communities of practice.”

How can knowledge be transferred between 
people?
The literature shows that knowledge can be transferred 
by making it explicit. This can best be done by guiding 
people in the process of telling stories. By first letting 
them express the layer of facts, thereafter ask to 
indicate good and bad and at last, ask why things 
were good or bad, the layer of needs and values can be 
reached. It is in this layer that tacit knowledge can be 
expressed and therefore can be made explicit. Tools 
can enhance the transfer of knowledge because they 
can make the internal thoughts, ideas, and feelings 
tangible. In other words, they can translate between 
the internal world and the external world of forms. By 
making it tangible, the knowledge is better understood 
by others. Furthermore, the 7 habits of the mind, the 
individual skills that are needed for transdisciplinary 
learning need to be stimulated to foster learning. 
Therefore, these habits of the mind should be taken 
into account when designing tools for the transfer of 
knowledge between people. 

What is ‘Haptic design’? 
From theory and research, it has been understood 
that haptic design is based on interactions involving 
the sense of touch. Physical haptic designs focus on 
the haptic perception of materials and shapes. They 
are often used to help blind people make sense of the 
world. Physical haptic designs should integrate the 
sense of touch by using the haptic dimensions; shape, 
texture, hardness, volume, temperature, weight, part 
motion, specific function, stickiness, and viscosity. 
To create the most interesting touch experiences, 
different materials are used. Materials can integrate 

the dimensions of texture, hardness, temperature, 
weight, stickiness, and viscosity in the design. 

What are the principles for a haptic design that 
can enhance communication between people?
From theory and research, 6 haptic design principles 
are created for transdisciplinary learning that can 
tackle the challenges in designing physical haptic 
designs for transdisciplinary collaborations. The 
principles are not hard conditions for these types 
of designs but should encourage designers to think 
about how touch can be integrated to stimulate 
transdisciplinary learning. 

The 6 haptic design principles for transdisciplinary 
learning:

1. Haptic design triggers people to touch it
2. Haptic design makes people conscious of 

touch
3. Haptic design enables different touch 

experiences
4. Haptic design translates and adjusts between 

different disciplines by providing the same 
meaning for everyone

5. Haptic design evokes interaction between 
users

6. Haptic design gives people the tools to make 
their thoughts and ideas tangible

Which knowledge needs to be transferred with the 
haptic language design for Urban Innovation?
In the context of UI, it has been found that the tacit 
knowledge that needs to be shared is the experiences 
the students have gained during the graduation 
process. These experiences relate to the steps they 
have taken and what worked well and what did not. By 
reflecting on the process and the U-shaped learning 
curve, the experiential knowledge that UI wants to 
preserve can be made explicit. These learnings they 
have gathered can help new graduates to get a better 
connection with the residents and the neighborhood 
and therefore contribute to a stronger social fabric. 

How can haptic design principles be translated 
into a physical haptic language design?
For each of the 6 haptic principles, there is indicated 
how they can be translated into a physical design with 
idea sketches, see chapter 6. Here follows a summary 
of how each of the principles can be applied in a 
physical design:

1. Haptic design triggers people to touch it can 
be applied by using unusual shapes that 
people find hard to imagine how they feel 
without touching, by using materials that 
do not reveal from sight how they feel, or by 
using touch to control something.

2. Haptic design makes people conscious of 
touch can be applied by focusing on the 
dimensions of touch; shape, size, texture, 
weight, and temperature, or by providing 
exercises whereby users need to compare 
elements only based on how it feels.

3. Haptic design enables different touch 
experiences can be applied by using different 
shapes or by using different materials to 
combine different textures, weights, and 
temperatures.

4. Haptic design translates and adjusts between 
disciplines by providing the same meaning for 
everyone can be applied by letting the users 
create the meaning of the design.

5. Haptic design evokes interaction between 
users can be done by making it impossible 
to use on your own or by making it a building 
kit that they can all use together at the same 
time to create something.

6. Haptic design gives people the tools to make 
their thoughts and ideas tangible can be done 
by making the haptic design modular. 

How do graduate students of Urban Innovation 
experience the use of a haptic language design 
when discussing their projects?
From the prototype test, it can be concluded that the 
students and the management of UI were enthusiastic 
about the use of the haptic language design. They 
stated it helped them to express themselves and 
to reach a deeper level of discussion. Students felt 
inspired and the management of UI felt that it was 
very helpful to take the time to explore a problem 

statement of a student in this way because it helps 
to get a shared understanding of the problem and 
the future plans of the student regarding tackling the 
problem. 

From the answers to the sub-questions, the following 
can be concluded about the research question. In the 
context of UI, it has been found that the transition 
between graduation projects can be improved by 
developing a haptic language design that guides 
the graduate students through their process by 
sharing personal experiences and reflecting on 
these experiences. Personal experiences help to 
share knowledge and make the knowledge better 
interpretable for others, causing knowledge to be 
better preserved. Reflecting helps to gain a deeper 
understanding of the learning process and can lead 
to new insights and therefore help to create new 
knowledge. 
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8.2 Discussion

In this final chapter, the findings of this master thesis 
about haptics in communication for trans-disciplinary 
learning are discussed. In this thesis research is 
performed on how haptics could contribute to the 
transition between graduation projects within UI to 
preserve knowledge. From theory, it was retrieved 
that the haptic language design should enhance 
transdisciplinary learn-ing. In the following sections, 
the main findings are explained. It is discussed how 
they relate to theory and what they mean for haptics in 
learning communities. Next to that, a critical reflection 
is given on the theory used in this research. The aim 
is to get a clear indication of interesting points for 
further research. 

8.2.1 Main findings of haptics in communication

One of the most important results for haptics in 
communication is that haptic representations 
are used to explain abstract values, while visual 
representations are used to explain concrete values. 
In the prototype test, participants named the feeling of 
textures to explain ‘a smooth beginning’ or ‘to pamper 
someone’, while the looks of the textures were used 
to explain ‘a golden price’ or ‘grass’. Therefore, haptics 
can be used to tell stories on a more abstract level, 
the level of needs and values. The visual dimensions 
are used to tell stories on the level of facts. When 
stories reach the level of needs and values there is the 
opportunity to share tacit knowledge. By men-tioning 
how something feels, it is easier for people to ask a 
question to get a better understand-ing compared to 
someone building a house with a garden. Questions 
can help evoke new per-sonal stories that someone 
wants to share and personal stories can help to trigger 
other people to also tell their personal experiences.

The second main finding is that personal stories can 
spark new insights. Personal stories have a snowball 
effect, whereby one personal story will often evoke 
other personal stories that partici-pants are eager 
to share. These personal stories are important 
for learning because it is in these stories that the 
experiential knowledge that UI wants to transfer is 
‘hidden’. It contains knowledge that is not written 
down. In both sessions of the prototype test personal 

stories are shared, so the haptic language design 
helps to share the stories and therefore personal 
experi-ence. However, the sharing of personal stories 
is also dependent on other factors, for example how 
willing participants are to share. If participants are 
shy and not very talkative, the snowball effect of the 
sharing of personal stories will be smaller. Therefore, 
the haptic language design can stimulate the sharing 
of personal stories, but cannot account for the actual 
sharing of the stories if people are not willing. 

Also, the building of others can spark new insights and 
create learning opportunities. When other participants 
actively engage in the building process, they can inspire 
the participant that is explaining his story. By seeing 
and hearing the rationale behind the additions made 
to the com-position the participant can get an idea 
of how to build further or if he is missing something 
im-portant for his story. The additions that are made 
by others also create an extra reflection mo-ment for 
the participant on the story he is telling. He cannot 
ignore the additions that are made, but the participant 
has to form an opinion about it. Therefore, the haptic 
language design needs to stimulate the engagement 
of everybody in the building process. 

Overall, the building with a haptic language to explain 
your story is an extra way to get your story across 
which helps to remember the story better. Repetition 
is an important aspect of learning because it helps 
you to remember something better. On top of that, 
building your story with a haptic language design 
means expressing your story in spoken word, visual 
aspects, and touch experiences. You engage three 
senses, hearing, seeing, and touching, consciously in 
learning. Engaging multiple senses and experiencing 
in one story in multiple ways help to create new 
links in your brain, meaning you are better able to 
remember the story. From theory, it is known that 
there are different manners to absorb information, 
verbal, experiential, and visual (Bradford, 2004). The 
group of visual absorbers consists of 65% of the 
population, the group of verbal absorbers is 30% of 
the population and the experiential learners are 5% 
of the popula-tion (Bradford, 2004). By using visual 
aspects, verbal aspects, and touch aspects, almost 
every-one will be able to absorb the information that 
is shared. The haptic elements give the partici-pants 

an extra manner of expressing themselves, which will 
make it easier to share tacit knowledge. 

Also, having a visual and haptic representation of 
the story on the table makes it easier to keep track 
of the conversation and therefore increases the level 
of engagement. It is not easy for peo-ple to listen 
carefully and be focused the whole time. Furthermore, 
people get distracted when a question or idea pop’s 
up in their head that they want to share because they 
try to hold on to this thought and they are not able to 
listen anymore. The visual and haptic representation 
on the table can help the participants to keep track 
of the conversation and can help them to get back to 
the conversation when their focus slipped away for 
a moment. It also enables them to quickly build their 
questions or ideas to park them. When they are out of 
people’s heads, people can listen again and when the 
other participant finished his story, they will remember 
their questions or ideas by the quick composition they 
build.

The last insight is haptic usage is not customary. People 
tend to use the visual dimensions sooner to represent 
something, compared to the haptic dimensions. Often 
choices for certain el-ements are explained by the 
looks of the elements and only a couple of times by 
how the ele-ments feel. Therefore, to get more out of 
the haptic elements, the participants should become 
aware of how they can use the haptic dimensions. 
This can be done with guidance in the in-structions 
of how a haptic language design can be used based 
on haptic dimensions. Using the haptic language 
more often can result in haptic dimensions becoming 
more natural to use as a means of expression. It is like 
learning a language, the more you practice, the better 
you will be in expressing yourself in that specific 
language. 

These results indicate that haptics can contribute 
in the field of communication to share experi-ential 
knowledge because haptics makes it possible to 
express abstract values. Furthermore, the haptic 
language evokes building and the sharing of personal 
stories that both can evoke new in-sights and ideas. 
And, haptics in combination with visualizations and 
spoken word make sure that everybody can absorb 
information in the way they prefer. 

But, the haptic language design on its own is not 
suitable for transferring experiential knowledge. To 
transfer knowledge, it first needs to be clear which 
knowledge people want to transfer. In the context of 
UI, chosen to make the research more concrete, the 
goal is to transfer knowledge in consecutive projects 
to make sure important experiential knowledge 
stays within the organization. From the prototype 
test, it became clear that the right questions need to 
be asked or the right guidance needs to be given to 
transfer the knowledge. Therefore, one can ar-gue 
that when the right questions are asked, also another 
tool, like Lego serious play, could be used. However, 
the research indicates that haptic elements with a 
different feel, can deepen the conversation and make 
it easier to share abstract concepts. Lego serious play 
for example is on-ly made of plastic and will therefore 
not help to deepen the communication concerning 
sharing abstract concepts. Lego serious play also 
does not offer touch experiences that are an extra way 
of absorbing the information and remembering it.  

8.2.2 Critical reflection on theory

A critical note needs to be made on the theoretical 
framework concerning Wenger. Most of the theory 
about social learning systems and communities of 
practice is based on the ideas of Wenger. It is tried 
to find other literature about CoP, but almost every 
source relies on Wenger’s ideas. There are hardly any 
critical reviews written about Wenger’s ideas that 
seemed relevant to mention in this context. Therefore, 
in the next sections is reflected on Wenger’s ideas of 
CoP.

In the context of UI, it should be discussed if the concept 
of CoP’s as Wenger describes it fits with the goals of 
UI. The theory of CoP is very complicated in the sense 
that it contains a lot of elements that need to be taken 
into account. It is not only about creating tension for 
social com-petence and personal experience but also 
involving the three modes of belonging and overcom-
ing boundaries. Furthermore, it takes time, effort, and 
a lot of interactions to make students full-fledged 
members of a CoP, while they spend only a short time 
within the organization of UI. Therefore, one can argue 
that creating a CoP with students is not achievable. 
The main goal of UI is to create a learning community 
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whereby knowledge can be shared and preserved 
and new connections can be created. Therefore, they 
should focus on creating social interactions, which are 
also the basis for learning. It is in these encounters that 
valuable information can be shared that is important 
to keep in the organization. 

If UI still wants to create a CoP, the haptic language 
design is only one means to create joint ac-tivities and 
a shared repertoire and is only focused on students 
and the management of UI. To create a CoP, more 
joint activities need to be designed and more means 
for a shared repertoire need to be created. Nowadays, 
the students rarely interact in joint activities with 
members of the CoP and also the final concept design 
does not take other members into account than 
students and the management of UI. However, the 
design can be used in interactions with other mem-
bers to discuss the problem statement or the process 
of the student. Furthermore, the design is suitable to 
be used in other situations, however, no guidance is 
given for these situations. A shared repertoire of a 
CoP contains more than one tool, so UI should invest 
more into tools that can be used throughout the whole 
organization among all members of the CoP to enable 
them to learn with and from each other. 

As stated, the theory on CoP contains a lot of elements 
and concepts that need to be taken into account to 
create a CoP, but even when all elements are present, 
it does not guarantee that learn-ing takes place. 
Furthermore, the concepts of social competence 
and personal experience cannot be influenced by 
the tool, but the tool can help to make it easier to 
share them. The tension that according to Wenger 
is needed between these concepts for learning can 
also not be influenced by the tool. Creating the right 
tension, meaning having enough overlap between the 
students to understand each other, but also enough 
differences to learn from each other should be done 
by the managers that decide who to put together. On 
a bigger scale, it is important to realize that the tool 
will therefore not work in all contexts and to translate 
between all people. 
Furthermore, the three-step learning cycle of Müller et 
al. (2005) for transdisciplinary learning is a continuous, 
iterative process. It takes into account that it takes 
time to process information and to create your own 

knowledge out of the things you have observed. This 
relates to synthe-sizing, the last habit of the 7 habits 
of the mind, in which an individual tries to combine 
all that is observed into a whole. Processing all the 
information that is observed takes time because 
someone needs to think about it and cannot be done 
from 1 minute to the other. Therefore, the three-step 
learning cycle is described over a longer time, not for 
sessions that have a duration of one hour for example.  
The session is simply too short to go through the 
whole three-step learn-ing process and perform the 
synthesizing step. Learning takes time and repetition. 
Both con-cepts seemed to be missing in the theory of 
communities of practice from Wenger. 

8.2.3 Relevance and limitations

The research in this thesis is a first step in the research 
of haptics in communication. Merging haptics into the 
field of communication to enhance transdisciplinary 
learning about complex problems is not done before. 
From VormTaal (Kamp, 2018) is known that an 
abstract language can be used to make complex 
problems easier discussable. Still, complexity is hard 
to make un-derstandable, so new ways to express 
yourself are interesting to research. Therefore, haptics 
is chosen to allow people to have an extra form of 
expression to address complexity. This forms the 
bridge with transdisciplinary learning, whereby it is 
important to use all your senses accord-ing to the 7 
habits of the mind (Mishra et al., 2011). The results 
indicate haptics can contribute to making complexity 
better discussable because haptics can help to explain 
abstract concepts. This indicates that haptics is also 
relevant for the broader field of communication. 

Haptics fits with the habits of the mind that are 
necessary for transdisciplinary learning. The 7 habits 
of the mind indicate that people should use all their 
senses to gain information, but hap-tics is never 
consciously used to enhance the habits of the mind. 

All the results that are discussed give a first idea of 
how haptics can be used in the field of communication. 
Before this master thesis, haptics in communication 
was an unknown field, and no research on haptics in 
communication has been performed. Therefore, no 
literature has been found on haptics in communication. 

The theory that is used in this research is the theory 
on haptics in general and how haptics is applied for 
visually impaired people. The literature on hap-tics 
in digital technologies, which is an upcoming field in 
haptic design, is not explored for this master thesis, 
because the focus was on a physical haptic design. 
The literature research and haptics in communication 
could be extended to the digital field. 

Another limitation of this research is that all of the 
tests had only a small number of participants and only 
represented students from the TU Delft or people that 
relate to the context of UI. Therefore, the results of this 
master thesis cannot be generalized. Also, all data has 
been inter-preted by only one researcher. There was 
no time to incorporate others in the interpretation of 
the data. This could have resulted in biased outcomes. 
To broaden the viability of the analyses, it should be 
carried out by multiple researchers and designers to 
justify the choices that formed the basis of the final 
concept design. 

In the prototype test, it has become clear that there 
are a lot of factors that influence the use of a haptic 
language design. Not only other senses but also the 
chemistry between participants plays an important 
role. In the second session, both participants were 
less talkative of their own, compared to the two 
participants from the first session that love to talk 
with others. Also, the two managers of UI differ in 
their roles during the session. The manager of the 
first session is also a haptonome, so she is already 
concerned with how people feel in certain situations. 
She was therefore asking questions that are more 
based on feelings, compared to the manager of the 
second session that is very practical. This indicates 
that a lot of factors that influence the haptic language 
design are not taken into account, but are interesting 
for further research. This could help to indicate how 
the haptic language design can contribute to the field 
of communication when other factors are accounted 
for. 

Another limitation is that due to time restrictions, 
the six principles that are established have not been 
validated. Therefore, it cannot be sad with certainty that 
the ideas of how the principles can be implemented in 
a design will work. Some of the ideas related to the 

principles are contradic-tory, for example, use sight 
to trigger touch, but also eliminate sight to make 
people conscious of touch experiences. With further 
research and testing the ideas of how the principles 
can be applied, it can be found which ideas help to 
integrate the principles in the design and contradic-
tions can be fully eliminated. Because no validation 
has been done, it cannot be said with cer-tainty that 
integrating the principles will evoke transdisciplinary 
learning. The principles should be used as guidelines 
and a source of inspiration for future haptic designers 
and communication professionals. The principles are 
not facts neither requirements. 

Also, due to time restrictions, the final concept design 
has not been validated. Therefore, it can-not be 
said with certainty that this design works as it was 
conceived. However, with the data analysis of the 
prototype design, it can be said with some certainty 
that the design will work in the context of UI to share 
and persevere knowledge. For UI, the usage of the 
final design must be monitored and reflected on, to 
make sure the design does what it needs to do and 
to improve the usage and make it a solid part of their 
learning community. It will provide UI with a first 
shared repertoire and can set an example for shared 
activities within the CoP. 

Also, the effects of using the haptic language in 
the transfer of projects of UI compared to the old 
situations should be measured to see if the haptic 
language design also establishes learning for the 
longer term and experiential knowledge stays within 
the organization. 

From a personal perspective, I see haptics as a way to 
stimulate people to think more out of the box, to see 
a problem from a different perspective, and to have 
another option in expressing themselves. Haptics also 
stimulates to learn together. I think haptics is valuable 
as a means of brainstorming and getting people out of 
their comfort zone and sparking new ideas. Therefore, 
it would be interesting to research if haptics can be 
useful for brainstorming, just like pictures or random 
objects are sometimes used to keep the creativity 
flowing in creative sessions.
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This master thesis is a stepping stone for researching 
haptic design in the field of communica-tion. The 
study indicates that haptics can contribute to 
transdisciplinary learning, so it is interest-ing to further 
research how exactly this can be done. The first 
indication of principles is given and further research 
can test these principles to see if they hold. By testing 
and validating the design within UI, but also in other 
contexts, can reveal if the design can be generalized 
and used for different purposes. This research should 
inspire both designers and communication profes-
sionals to start actively involving the sense of touch in 
their designs and communications. 
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Appendix B

Test 1 - Set-up
Benodigdheden:

• Materialen
• Case omschrijving
• Blinddoek
• Telefoon (Camera + Geluidopname)

Test 1 bestaat uit een individuele test van 3 stappen om te kijken of het bewust voelen van materialen ervoor 
zorgt dat men op een andere manier informatie gaat overbrengen.

Denk aan:
• Vragen of je het mag filmen
• Tijd bepalen voor test, hoe lang elk materiaal zien en/of voelen

Hypotheses
1. Het voelen van materialen zorgt voor andere associaties dan het alleen zien van materialen.
2. Het zien en voelen van materialen zorgt voor een uitgebreidere omschrijving van het materiaal.
3. Het zien en voelen van materialen zorgt voor meer associaties t.o.v. alleen zien of alleen voelen.
4. Het voelen van materialen maakt het makkelijker om een gevoel te hebben bij een materiaal.
5. Alleen zien of alleen voelen zorgt voor verschillende gevoelens en emoties bij het materiaal. 
6. Zien en voelen levert een combinatie op van de verschillende gevoelens en emoties die genoemd 

worden bij alleen zien en alleen voelen. 
7. Deelnemers die de materialen hebben gevoeld gebruiken de materialen als voorbeeld om aan te 

geven wat ze voelen bij het lezen van de case, het voelt net als materiaal x, want ..
8. Het voelen van materialen zorgt voor het gebruik van meer bijvoeglijk naamwoorden

Stap 1. – Kijken, Kijken & Voelen, Voelen
In de eerste stap zullen de drie verschillende groepen de materialen verkennen en daarover vragen 
beantwoorden. De materialen zullen 1 voor 1 worden gepresenteerd en per materiaal zullen dezelfde vragen 
worden gesteld aan elke deelnemer. De materialen zullen steeds in dezelfde volgorde worden gepresenteerd. 
De manier waarop de deelnemers de materialen verkennen zal verschillen per groep:

• Groep 1 – Kijken
Deze groep zal de materialen zien op tafel, maar zal ze niet aanraken. Puur op basis van visuele 
aspecten zullen zij de materialen verkennen.

• Groep 2 – Kijken & Voelen
Deze groep zal de materialen zien op tafel en wordt gevraagd deze aan te raken en te voelen. Op basis 
van visuele en haptische aspecten zullen zij de materialen verkennen.

• Groep 3 - Voelen 
Deze groep zal de materialen niet zien (geblinddoekt), maar wordt gevraagd deze wel aan te raken en 
te voelen. Puur op basis van haptische aspecten zullen zij de materialen verkennen.

Vragen per materiaal
1. Kan je omschrijven wat je ziet en/of voelt?
2. Waar doet het materiaal je aan denken?
3. Welke associaties krijg je bij dit materiaal?
4. Welk gevoel krijg je bij dit materiaal?

Vragen over alle materialen
1. Welk materiaal vond je het prettigst om te zien en/of voelen? En Waarom?
2. Welk materiaal vond je het minst prettig om te zien en/of voelen? En Waarom?

Stap 2. – Case lezen
In de tweede stap van de test krijgen de deelnemers een a4-tje waarin kort het probleem van 
jongerencriminaliteit wordt uitgelicht met name in de wijk Charlois. Aan de deelnemers wordt gevraagd dit 
door te lezen.

Stap 3. – Kennis overdragen
Nadat ze de case hebben gelezen, worden er vragen gesteld om te zien hoe ze de informatie in de tekst 
vertalen naar iemand anders in woord. 

Je hebt deze informatie gekregen en gelezen. Het idee is dat je deze informatie met mij gaat delen, alleen 
krijg ik het niet te lezen. Je zult dus de informatie die jij tot je beschikking hebt aan mij moeten overdragen 
door het aan mij te vertellen. Je moet ervanuit gaan dat ik nog nergens van af weet. De informatie hoeft niet 
correct te zijn, maar het is belangrijk dat je het om zet in je eigen woorden. 

1. Kan je mij kort uitleggen wat het probleem is?
2. Wie denk jij dat de belangrijkste stakeholders zijn in dit probleem?

a. Waarom zijn deze stakeholders het belangrijkst?
3. Wat zijn je eerste ideeën voor het oplossen van dit probleem?
4. Wat voor gevoel krijg je bij het lezen van deze case?

a. Waarom roept deze case dat gevoel op?
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Appendix C

Test 2 - Set-up
Goal
The goal of this test is to see if and how textures, one of the dimensions of haptics, can influence the 
communication between people when analyzing and building a complex social problem. 

Hypotheses
1. Groups of people that have textures at their disposal will first explore the blocks by touching and 

feeling them, while the group with no textures has no interest in touching and feeling the blocks 
before working with them. So, the textures invite to explore the blocks.

2. The groups that have textures at their disposal will use these textures to talk about the case, they will 
explain their thoughts by using the feeling of the texture, e.g., a smooth texture can be used to explain 
that there is smooth communication between two involved stakeholders, while a rough texture can be 
used to explain a communication that falters. 

3. The groups that have textures at their disposal find it easier to use the building blocks because they 
have more possibilities in usage. They can not only use the height and length, combine blocks, but 
they can also use the different textures to indicate different type of relations.

4. The groups that have textures at their disposal will pass blocks around to let other people feel what 
they mean and to discuss if the other agrees with this texture. 

5. The groups that have textures at their disposal will take longer to make decisions about which blocks 
to use and how to build the complex problem. 

6. The groups that have textures at their disposal will have more interaction during the discussions, 
meaning they will talk more about how to use the blocks and will more often pass blocks around. 

7. The groups that have textures at their disposal will attach more and different values to both the 
blocks in general as well as the textures. 

Necessities:
• Building blocks 2 sets: 1. Plain building blocks of wood, 2. Building blocks with textures added
• Case description (2x)
• Camera & tripod
• Timer
• Pen & Paper
• Evaluation forms (2x)

Number of Participants: 12, 3 pairs of 2 people (6 people) in each group. 

Set-up
In this test two groups will be compared. The first group will work with a prototype that consists out of 
wooden building blocks with a smooth surface. The second group will work with a prototype that consists out 
of the same wooden building blocks but they will have different textures on the outside, all in the same color 
white. 

To get acquainted with the building blocks and how they can be used, the participants will first do two 
different warm-up exercises that are explained in more detail below. 

After the warm-up exercises, both groups will be asked to read a case description that explains a social 
complex problem in Rotterdam South. They will be asked to read the description and to build the situation 
with the building blocks. They will have to work together to come to a collective understanding of the problem 
and a composition on which they all agree. After they have made the composition, both participants will be 
asked to explain the composition that they have built. 

After the explanation of what they have built, they will be asked to fill out an evaluation form to get an idea of 
how they have experienced the use of the building blocks for analyzing the problem. 

Rules:
• They work together in pairs on the same problem
• They have to use the building blocks to come to a collective set-up of the problem
• If they feel information is missing, they can make their own assumptions

Before the start:
• Inform the participants about the recordings that will be made and explain how they will be used in 

the research
• Ask if the participants want to think out loud
• Explain they have to use the building blocks on the table to analyze the problem and to create a 

composition of this problem
• Explain that they can use the building blocks in different ways, they can combine forms to create 

masses or spaces. They can use the building blocks to indicate relationships between different parts 
of the composition.

Warm-up exercises (15 min):
To get the participants acquainted with the building blocks, two warm-up exercises will be done. This will also 
help to see the possibilities of how the blocks can be used. 

Exercise 1 (7 min)
The first exercise is to build a duck with 5 pieces in 3 min. After the 3 min are over, both participants explain 
how it is a duck. After the explanation they are asked to remove 2 bricks so they have 3 left and both 
participants are asked again how it is still a duck. 

Exercise 2 (5 min)
The second exercise is to build whatever they feel like in 3 min. After the 3 min are over, I will assign the 
meaning of “your favorite activity” to the models they have built. The participants are asked to explain how the 
model represents their favorite activity in 1 min. 

Assignment for the participants (30 min):
• First read and analyze the given information
• Second, build a composition that explains the current situation of the case by using the building 

blocks. 

Don’t forget to make pictures of the end-composition!
Write down important observations during the assignment!

Observation (after all tests)
By filming the participants during the test, it is possible to afterwards observe how the participants use the 
building blocks. During this observation different questions will be asked:

1. In which ways are the participants using the building blocks?
2. What are the values they attach to the forms?
3. What are the values they attach to the textures?
4. Do the values they assign to the forms and textures change during the test?
5. In which ways do the building blocks and textures support the discussion and how does this 

discussion change with the use of the building blocks and textures?
6. What are the differences between the two groups in use of the blocks, verbal and non-verbal 

communication?
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Test 2 - Evaluation form

Vraag 1. Wat is je eerste indruk van het gebruiken van deze blokken in de discussie over het probleem?

Vraag 2. Was het duidelijk hoe je de blokken kon gebruiken? Ja/Nee

   Licht toe…

Vraag 3. Was het duidelijk hoe je de texturen van de blokken kon gebruiken? Ja/Nee

   Licht toe…

Laat weten in hoeverre je het eens bent met de volgende stellingen en waarom:

4. De blokken hebben geholpen om het probleem beter te begrijpen:

Helemaal oneens        Helemaal eens

   Licht toe…

5. De blokken helpen in de discussie over het probleem:

Helemaal oneens        Helemaal eens

   Licht toe…

6. De verschillende texturen van de blokken helpen in de discussie over het probleem:

Helemaal oneens        Helemaal eens

   Licht toe…

7. Ik heb gebruik gemaakt van de verschillende mogelijkheden die de blokken bieden in hun gebruik (denk 
hierbij aan het gebruik van de vorm, lengte, gewicht, grootte etc.):

Helemaal oneens        Helemaal eens

   Licht toe…

8. Ik heb gebruik gemaakt van de verschillende texturen die de blokken hebben:

Helemaal oneens        Helemaal eens

   Licht toe…

Vraag 9. Vind jij dat er genoeg variatie zat in de blokken die je tot je beschikking hebt gekregen en waarom?

Vraag 10. Heb je vormen gemist?

 Ja, namelijk:
 Nee

Vraag 11. Heb je texturen gemist?

 Ja, namelijk:
 Nee

Vraag 12. Heb je nog andere dingen gemist aan de blokkenset, bijvoorbeeld andere dimensies als gewicht en 
waarom?

Vraag 13. Heb je nog opmerkingen of tips?



                     

Appendix D

Results pilot brainstorming session



Appendix E

Results brainstorming session
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Guide of the prototype

Gids

Appendix F
Warm-up Ronde

Nu jullie de tool hebben uitgepakt en verkent is het tijd om de tool ook echt te gaan gebruiken. De 
volgende warm-up opdrachten zullen ervoor zorgen dat jullie ontdekken op welke manieren de 

verschillende materialen te gebruiken zijn.

Werk de drie opdrachten 1 voor 1 af. Bij elke opdracht staat ook aangegeven hoeveel tijd je voor 
de opdracht moet nemen om te bouwen. Zorg dat iemand een timer instelt op zijn telefoon en hou 

je aan de tijd!

1. In de toolkit bevindt zich een doosje met kleine kaartjes. Laat 1 iemand blind een kaartje uit 
het doosje trekken en lees het kaartje voor. Bouw nu allemaal individueel wat er op het kaartje 
staat. Aan het einde van het bouwen hebben jullie dus 3 bouwwerken gemaakt. Neem hiervoor 
2 minuten. 

Klaar? Leg nu aan elkaar uit waarom hetgeen dat je hebt gebouwd, hetgeen is wat op het 
kaartje staat. (“Mijn bouwwerk is een .., omdat .. “)

Leg vervolgens alle materialen die jullie hebben gebruikt terug en ga verder met opdracht 2.

Bouw nu allemaal individueel een bouwwerk over jezelf met de materialen uit de toolkit. Aan 
het eind van het bouwen hebben jullie dus weer 3 bouwwerken gemaakt. 

Klaar? Leg nu aan de hand van je bouwwerk aan elkaar uit wie je bent, zo leren jullie elkaar nog 
wat beter kennen. (“In mijn bouwwerk kan je mij terug zien, omdat ..”) 

Leg vervolgens alle materialen die jullie hebben gebruikt terug en ga verder met opdracht 3.

Voor de laatste opdracht bouwen jullie samen een random bouwwerk wat geen betekenis 
heeft, maar wel samen een geheel vormt.

Klaar? Draai dan de pagina om en lees verder. Maar alleen als het bouwwerk af is en de 2 
minuten zijn verstreken. 

2.

3.

2 Minuten

2 Minuten

2 Minuten
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Vervolg Warm-up Ronde

Vervolg:

Nu jullie gezamenlijke bouwwerk af is, wordt het tijd om erachter te komen wat jullie hebben 
gebouwd. Pak nu allemaal blind een kaartje uit het doosje, zodat iedereen een eigen kaartje 
heeft. Bestudeer nu het kaartje en het bouwwerk. Neem even de tijd om erachter te komen hoe 
het bouwwerk representeert wat er op het kaartje staat.

Leg nu aan elkaar uit hoe het bouwwerk, hetgeen representeert wat op het kaartje staat. (“Ons 
gezamenlijke bouwwerk is een .., omdat ..”)

3.

Goed gedaan, jullie hebben de warming-up voltooid. Leg alle materialen weer terug langs de 
ondergrond en ga door naar Ronde 1 op de volgende bladzijde.

Ronde 1

Nu jullie een idee hebben gekregen hoe jullie de materialen uit de toolkit kunnen gebruiken is 
het tijd om door te gaan met opdrachten die jullie meer inzichten kunnen geven in jullie eigen 

projecten voor Urban Innovation. 

De opdrachten in Ronde 1 en Ronde 2 zijn bedoeld om een discussie op gang te brengen en 
kennis uit te wisselen die van belang kan zijn voor jullie projecten en Urban Innovation als 

kennisnetwerk. Hierbij zal Ronde 1 gericht zijn op het project van de student dat bijna afgelopen 
is en Ronde 2 gericht zijn op het project van de student die net is begonnen.

Probeer aan de hand van de materialen de opdrachten uit te voeren en de vragen die worden 
gesteld te beantwoorden. Om te zorgen dat kennis wordt gedeeld is het blenagrijk om hard op te 

denken, elkaar vragen te stellen en kritisch te zijn naar elkaar. 

1. Er is 1 student die aan het einde is van zijn project voor Urban Innovation en 1 student die net 
is begonnen aan een nieuw project voor Urban Innovation. De opdracht heeft betrekking op de 
probleemstelling van de student die aan het einde is van zijn project. 

Probeer met behulp van de materialen de probleemstelling waar je aan hebt gewerkt te 
bouwen en leg ondertussen uit wat je bouwt. 

De anderen deelnemers kunnen helpen bij het bouwen en vragen stellen om de 
probleemstelling voor iedereen helder te krijgen. 

Neem voor deze opdracht 10 minuten en vergeet niet om een timer te zetten!

Klaar?	Laat je bouwwerk staan en ga verder met opdracht 2.

Nu de probleemstelling is gebouwd is het tijd om te evalueren of ook alle stakeholders zijn 
meegenomen in het bouwwerk. Voeg stakeholders die belangrijk zijn toe aan het bouwwerk 

en bespreek waar ze moeten staan ten opzichte van het probleem en ten opzichte van elkaar. 
Bespreek wat de relaties zijn tussen de stakeholders en  wat de relatie van de stakeholder is 

met het probleem. Neem hiervoor 5 minuten.

Klaar? Laat je bouwwerk staan en ga verder met opdracht 3.  

2.

10 Minuten

5 Minuten
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Als laatste opdracht is het de bedoeling dat de gebouwde probleemstelling wordt omgevormd 
in de oplossing die is bedacht. 

Probeer dus vanuit de probleemstelling en de stakeholders duidelijk te maken hoe de 
oplossing de situatie heeft veranderd en bouw het. Probeer tijdens je uitleg ook te benoemen 
wat de moeilijkheden waren in het proces om tot deze oplossing te komen. Neem hiervoor 10 
minuten de tijd. 

Als dit is gelukt, neem nog 5 minuten de tijd om te bespreken hoe de leercurve van Urban 
Innovation terug te zien is in het proces dat je hebt doorlopen van probleemstelling naar 
oplossing en welke inzichten je daarin hebt opgedaan. Een afbeelding van de leercurve is 
hieronder te zien. 

3.
15 Minuten

Vervolg Ronde 1

Als jullie de eerste drie opdrachten hebben voltooid en geen vragen meer hebben aan elkaar 
kunnen jullie de materialen weer van de ondergrond af halen en doorgaan naar Ronde 2. 

U-vormige leerbocht, Elma Oosthoek, 2020

Ronde 2

De opdrachten in deze ronde staan in het teken van het project van de nieuwe student die net is 
begonnen bij UI. 

Vergeet ook bij deze opdrachten niet om hard op te denken, elkaar vragen te stellen en kritisch te 
zijn. En vergeet niet om een timer te zetten.

1. De eerste opdracht heeft betrekking op de probleemstelling van de nieuwe student die net is 
begonnen aan zijn project voor Urban Innovation.

Probeer met behulp van de materialen de probleemstelling waar je aan hebt gewerkt te 
bouwen en leg ondertussen uit wat je bouwt. 

De anderen deelnemers kunnen helpen bij het bouwen en vragen stellen om de 
probleemstelling voor iedereen helder te krijgen. Probeer antwoord te krijgen op de vraag hoe 
de twee problemen met elkaar verbonden zijn. Wat zijn bijvoorbeeld overeenkomsten en waar 
zitten juist de verschillen? Neem voor deze opdracht 10 minuten. 

Klaar? Laat je bouwwerk staan en ga verder met opdracht 2.

Evalueer ook weer bij dit probleem of alle belangrijke stakeholders zijn meegenomen of dat er 
nog stakeholders moeten worden toegevoegd. Denk ook nu weer aan de verhouding van de 

stakeholders tot het probleem en de onderlinge relaties tussen de stakeholders. 
Neem hiervoor 5 minuten.

Als alle stakeholders zijn toegevoegd, bespreek dan met elkaar welke contacten nog handig 
zouden zijn om verder te komen met het project en op welke manieren contacten kunnen 

worden gelegd met de verschillende stakeholders. Neem hiervoor 5 minuten.

Als laatste opdracht nemen jullie de tijd om te kijken naar de hoe de probleemstelling kan 
worden opgelost. Bespreek wat de volgende stappen zijn in het proces richting een oplossing 
en hoe de nieuwe student optimaal gebruik kan maken van de leercurve in zijn proces. Neem 
hiervoor 10 minuten.

Klaar? Neem een foto van het bouwwerk voor eigen documentatie!

2.

3.

10 Minuten

10 Minuten

10 Minuten

Jullie hebben nu alle opdrachten afgerond.  Om af te sluiten, bespreek met elkaar de belangrijkste 
inzichten die je hebt opgedaan tijdens alle opdrachten en wat je mee zal nemen uit de sessie.
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Evaluation form prototype test
Appendix G

Kruis aan wat van toepassing is met betrekking tot deze test:

Student in eindfase project/Student in beginfase project/Management Urban Innovation

Algemeen

Vraag 1. Wat is je eerste indruk van de toolkit?

Voorbereiding

Vraag 2. Heb je de voorbereidingsopdracht in Miro gemaakt? Ja/Nee

Vraag 3. Op welke manieren heeft de voorbereidingsopdracht je geholpen als voorbereiding op de opdrachten 
met de toolkit?

Vraag 4. Welke inzichten heb je opgedaan uit de voorbereidingsopdracht?

Vraag 5. Waren de inzichten die je hebt opgedaan uit de voorbereidingsopdracht verrassend voor jezelf? 
Ja/Nee

Licht toe…

Toolkit

Vraag 6. Was het duidelijk hoe je de materialen uit de toolkit kon gebruiken? Ja/Nee

Licht toe…

Vraag 7. Geef bij de plaatjes van de verschillende materialen aan waarom je deze materialen hebt gebruikt 
tijdens de opdrachten van de toolkit:

Het Gesprek

Vraag 8. Welke inzichten heb je opgedaan m.b.t. je eigen probleemstelling in de sessie met de toolkit?

Vraag 9. Welke inzichten heb je opgedaan m.b.t de probleemstelling van de andere student in de sessie met 
de toolkit?

Vraag 10. Waren de inzichten die je hebt opgedaan uit de sessie met de toolkit verrassend? Ja/Nee

Licht toe…

Vraag 11. Voor welke opdracht(en) was de tool het meest waardevol? (Meerdere antwoorden mogelijk):

 Warm-up: opdracht 1  Warm-up: opdracht 2  Warm-up: opdracht 3
 Ronde 1: opdracht 1  Ronde 1: opdracht 2  Ronde 1: opdracht 3
 Ronde 2: opdracht 1  Ronde 2: opdracht 2  Ronde 2: opdracht 3
 
Leg hieronder uit waarom:

Geef aan in hoeverre je het eens bent met de volgende stellingen:

12. De probleemstellingen van de verschillende studenten in de sessie sloten op elkaar aan:

Helemaal oneens        Helemaal eens

Licht je antwoord toe:

13. De kennis van de verschillende deelnemers sloot op elkaar aan:

Helemaal oneens        Helemaal eens

 Licht je antwoord toe:

14. De sessie met de toolkit heeft geholpen om nieuwe perspectieven op de problemen te werpen:

Helemaal oneens        Helemaal eens

 Licht je antwoord toe:

15. De sessie met de toolkit heeft geholpen om te reflecteren op mijn eigen kennis:

Helemaal oneens        Helemaal eens

 Licht je antwoord toe:

16. De sessie met de toolkit heeft geholpen om nieuwe kennis op te doen:

Helemaal oneens        Helemaal eens

 Licht je antwoord toe:

17. De sessie met de toolkit heeft geholpen om te reflecteren op de kennis van anderen:

Helemaal oneens        Helemaal eens

 Licht je antwoord toe:
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18. De sessie met de toolkit heeft mijn gedachten over de probleemstelling veranderd:

Helemaal oneens        Helemaal eens

Licht toe in welke maten:

Vraag 19. Hoe heb je duidelijk kunnen maken wat moeilijk met woorden uit te drukken is?

Vraag 20. Heb je nu nog het gevoel dat je iets wil delen met de andere student wat tijdens de sessie ontstaan 
is? Licht je antwoord toe.

Vraag 21. Heb je door de sessie het gevoel gekregen dat je nog meer wil weten van de iemand anders in de 
context van Urban Innovation? Licht je antwoord toe.

Vraag 22. Op welke manieren ben je geïnspireerd door het gesprek?

Vraag 23. Heb je nog opmerkingen of tips voor de toolkit?

Bedankt voor het invullen!
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Observation list prototype test
Appendix H






















