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1. Preface
Before starting with this project, I seriously 

hesitated whether I wanted to expose myself 
to the emotions involved with dealing with 
children with cancer. Would I have known what 
these emotions would be exactly, I would not 
have hesitated for a second! Talking and user 
testing with the children in the hospital were 
absolute highlights of my project. This project 
has totally changed my view on children with 
cancer.

When meeting a child cancer patient, many 
people (including myself before I started this 
project) make the mistake of not seeing the 
child, but only seeing the cancer of that child, 
people feel pity. Although rationally I knew 
already, during my interviews with child cancer 
patients I started truly realizing that there is 
more to these children than just the cancer. The 
interviews were open, informative, and a lot 
of fun! Child cancer patients are like any other 
child: joyful, playful, explorative and energetic 
when the circumstances allow them to be so.

Cancer and its treatment are monstrous, and 
they, at times (and in some cases often) prevent 
them from being the children they should be. 

This report is not just about cancer, but 
mostly about children, and how their stay in 
the hospital can be improved. This is my quest 
to help these children to be normal in one 
aspect of their lives: social interaction with other 
children.

2. Introduction
Cancer is the number one cause of death 

for children between the ages of 2 and 12 
(Bruin, 2007). Every year there are about 536 
children diagnosed with cancer (Stichting 
Kinderoncologie Nederland [SKION], 2009).
Children with cancer are currently treated 
in several hospitals in the Netherlands, but 
in 2015 a new pediatric oncology (children’s 
cancer) center will open its doors in Utrecht: 
the Prinses Máxima Center (PMC). All pediatric 
oncology departments in the Netherlands will 
be centralized at the PMC. The center will be 
the largest pediatric oncology center in Europe 
and one of the largest in the world.

The PMC aims to increase the curing 
percentage of children with cancer from 80% 
(SKION, 2009; Integraal Kankercentrum 
Nederland [IKNL], 2009) to at least 95%, 
while minimizing side effects and improving 
development chances to adulthood (Nationaal 
Kinderoncologisch Centrum [NKOC], 2012).

In light of these goals, the TU Delft and 
the PMC have set up a research initiative to 
advance the quality of patient care. This project 
is part of that research initiative.

Because the treatment process of cancer has  
a major impact on children’s regular social lives 
and on different aspects of their development, 
this specific project was focused on children’s 
well-being and social development in the 
hospital. 

The goal of this project was to develop a 
product or service which encourages and 
supports social interaction between children in 

the hospital, in order to promote and support 
normal social development of children with 
cancer.

Because isolation is very common in children’s 
oncology departments and harmful for normal 
social development of children, the project 
focused on children in isolation.

This report describes the result of this project: 
KonneKt. KonneKt is a game which can be 
played on windows of isolation rooms. This 
report also describes the process that led to the 
creation of KonneKt. From the initial analysis to 
field research, to idea generation, idea selection 
and concept development.

Reading instructions
In this report, you will find some 

italicized words. These words are 
jargon, of which you might not know 
the meaning. All italicized words are 
explained in the glossary. 

Whenever the word ‘children’ is used in 
this report, unless specified otherwise, this 
refers to children between the ages of 0 
and 18.
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3. Process

3.1. Process description
A visualization of the process of this design 

project can be found on the following pages.
This design process started with an analysis 

phase, in which the aim was to understand the 
current and future situation on child oncology 
departments. The analysis phase consisted of 
background research: facts and figures of child 
cancer, the normal development process of 
children and the current plans for the Prinses 
Máxima Center.

Field research was performed to understand 
the target group. A generative interview setup 
was iteratively developed to make it easier for 
children to share their thoughts and feelings.  
The insights from this analysis phase and the 
understanding of the situation were used as 
a solid base for the next phases: ideation and 
concept development.

During the ideation phase a creative session 
with experts from different domains (among 
others: isolation in prisons, child psychology, 
and play for children) was organized to 
generate a large number of ideas. After 
ideation each of the ideas was reflected on 
and developed a little bit further. The most 
promising idea was chosen to further develop 
into a concept.

For concept development an iterative 
approach was chosen: many quick prototypes 
were built to test assumptions and to decide 
directions for further development. Using the 

knowledge acquired from the tests with the 
prototypes, the concept was redefined and 
developed. 

The concept development phase resulted in 
a final design proposal, which was then tested. 
This last test provided insights which led to 
recommendations for further development and 
implementation.
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3.2. Visualization of project process
Below, the project is visualized. Although 

the phases of the project are displayed in 
chronological order, the length of a process part 
on these pages does not necessarily correspond 
with the actual duration of that phase. 

As you can see, there are quite a number of 
dead ends. A dead end is not necessarily a bad 
thing: it could have been an exploration which 
provided valuable insights. It might even be 
a suitable solution. To keep the scope of the 

project manageable, however, choices had to 
be made to converge, and the most promising 
option or options were further developed.

Research phase

Start
project Questionnaire

Gamify interview
(snakes & ladders)

See Appendix 1

Generative game
Generative game - 

Add 'levels'

Ideation and selection

Research insights

Normal
Hospitalization

Ideas
Creative
Session

12
idea

directions

Isolation

Day
Treatment

Se
ss

ion

5.3.4. Hospitalization 
and isolation

Chapter 1 - 
Analysis

Chapter 2 -
ideation

Appendix 2

Personalia game
Teddy take care

Personalized Kanjerketting

Window play

Social bead box

Group bead

Sticky messages

Cooperative tinkering

Carousel

Patches of comfort
Totem pole

I’m bored button

Possibilities
on window

5
ideas

Social
bead box

Twin beads

Patches of
comfort

Carousel

Window 
to the world

Cardboard
frames to put
board games in

Tic-Tac-Toe

Chess

Te
st

13. Description of ideas 16. First iteration: 
Window board games

Stratego

Memory
Chess



9

Research phase

Start
project Questionnaire

Gamify interview
(snakes & ladders)

See Appendix 1

Generative game
Generative game - 

Add 'levels'

Ideation and selection

Research insights

Normal
Hospitalization

Ideas
Creative
Session

12
idea

directions

Isolation

Day
Treatment

Se
ss

ion

5.3.4. Hospitalization 
and isolation

Chapter 1 - 
Analysis

Chapter 2 -
ideation

Appendix 2

Personalia game
Teddy take care

Personalized Kanjerketting

Window play

Social bead box

Group bead

Sticky messages

Cooperative tinkering

Carousel

Patches of comfort
Totem pole

I’m bored button

Possibilities
on window

5
ideas

Social
bead box

Twin beads

Patches of
comfort

Carousel

Window 
to the world

Cardboard
frames to put
board games in

Tic-Tac-Toe

Chess

Te
st

13. Description of ideas 16. First iteration: 
Window board games

Stratego

Memory
Chess



10

Possibilities
on window

5
ideas

Social
bead box

Twin beads

Patches of
comfort

Carousel

Window 
to the world

Cardboard
frames to put
board games in

Tic-Tac-Toe

Chess

Te
st

13. Description of ideas 16. First iteration: 
Window board games

Stratego

Memory
Chess

Concept development

Possibilities
on window

Tinkering
session

Modular play

Te
st

Se
ss

ion

17. Second iteration: Modular play 18. Third iteration: 
Provocative shapes

Storytelling 
inspirational shapes

Material exploration

Magnetic suction cups

Magnetic connectors

2 sides, 2 colors
Suction cups with hooks

Suction cups

Papers for drawing &  
making games

Geometric shapes

Paperclips

Whiteboard markers

Magnets

Magnet animals

Scooby doo ropes

Finger puppets

Te
st

18. Third iteration: 
Provocative shapes

More depth
in shapes

Add organic 
shapes

Connecting 
shapes together

Velcro

Magnets

Long connectors

Magnet connectors

Suction cup connectors

Storage board

Provide starting points

Thicker foam

Multiple layers 
(gradually smaller in steps)

Multiple layers

Evaluation & recommendations

21. Recommendations

Magnet connectors

2 sides

Rounded corners

Colored tab

Non-round profiles

Non-round profiles

Suction cup connectors

Storage board

Provide starting points



11

Possibilities
on window

5
ideas

Social
bead box

Twin beads

Patches of
comfort

Carousel

Window 
to the world

Cardboard
frames to put
board games in

Tic-Tac-Toe

Chess

Te
st

13. Description of ideas 16. First iteration: 
Window board games

Stratego

Memory
Chess

Concept development

Possibilities
on window

Tinkering
session

Modular play

Te
st

Se
ss

ion

17. Second iteration: Modular play 18. Third iteration: 
Provocative shapes

Storytelling 
inspirational shapes

Material exploration

Magnetic suction cups

Magnetic connectors

2 sides, 2 colors
Suction cups with hooks

Suction cups

Papers for drawing &  
making games

Geometric shapes

Paperclips

Whiteboard markers

Magnets

Magnet animals

Scooby doo ropes

Finger puppets

Te
st

18. Third iteration: 
Provocative shapes

More depth
in shapes

Add organic 
shapes

Connecting 
shapes together

Velcro

Magnets

Long connectors

Magnet connectors

Suction cup connectors

Storage board

Provide starting points

Thicker foam

Multiple layers 
(gradually smaller in steps)

Multiple layers

Evaluation & recommendations

21. Recommendations

Magnet connectors

2 sides

Rounded corners

Colored tab

Non-round profiles

Non-round profiles

Suction cup connectors

Storage board

Provide starting points





Chapter 1 - Analysis



14

4. Cancer

4.1. Introduction
This section will describe the cancer, the 

treatment and the symptoms in order to get a 
general understanding of the disease and its 
effects and to understand the process children 
with cancer go through. To design a product 
or service which can bring children in contact 
with each other, it is necessary to know how 
often and how long children have to be at the 
hospital, what they can and cannot do when 
they are there how many children will be at the 
hospital simultaneously, and which age they 
have.

4.2. Types of cancer
Cancer is a disease which is caused by a 

mutation in the DNA of a cell. Such a mutation 
causes the cells to multiply uncontrollably. 
There are many types and sub-types of cancer. 
In the Netherlands, cancer is divided into three 
main categories: hematologic malignancies, 
solid tumors and brain and central nervous 

system (CNS) tumors. The layout of the 
Prinses Máxima Center (PMC) building will be 
structured according to these categories.

4.2.1. Hematologic malignancies
Hematologic malignancies are cancers that 

affect the bone marrow, blood or lymphatic 
system. Hematologic malignancies do not 
have a solid form. About 46% all children 
with cancer have a cancer which falls into this 
category (SKION, 2009). 

The best known and most common cancer 
within this category is Leukemia: 29% of all 
children who have cancer have Leukemia 
(SKION, 2009). 

Leukemia causes the bone marrow to produce 
an excessive amount of immature white blood 
cells, which causes a shortage of red blood cells 
and platelets.

Figure 1 gives an estimation of the yearly 
number of new diagnosed children in the 
Netherlands within this category at each age.

4.2.2. Solid tumors
Solid tumors are solid clusters of cancerous 

cells that can be located in soft tissue or bones. 
The tumors can grow to such a size that they 
press against neighboring tissue and can cause 
pain or damage to organs. 

If the cells are malignant, the cancerous cells 
can spread to neighboring tissue or –through 
the blood or lymphatic system– other parts of 
the body and form new tumors. When a tumor 
has spread to other parts of the body, this is 
called metastasis.

About 31% of children with cancer have a 
solid tumor (SKION, 2009).

See Figure 1 for an estimation of the yearly 
number of new diagnosed children in the 
Netherlands within this category at each age.

4.2.3. Brain and central nervous system 
tumors

Brain and nervous system tumors are also 
clusters of cancerous cells. Since these types 
of cancer are located in the brain or central 
nervous system, they are a lot harder to treat. 
Like solid tumors, these cells can grow to such a 
size that they are a danger to the surrounding 

Figure 1: Rough estimation of number of new children diagnosed per year in the Netherlands (SKION, 2009; Cancer research UK, 2005). 
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tissue. Because they are located in areas where 
damage can have major effects, these tumors 
are, in general, more dangerous and harder to 
treat than normal solid tumors.

About 23% of children with cancer have a 
cancer in this category (SKION, 2009).

In Figure 1 an estimation of the yearly 
number of new diagnosed children in the 
Netherlands within this category can be found.

4.3. Treatment
Most cancer treatments can be categorized 

into one of three categories: surgery, 
chemotherapy and radiation therapy. These 
treatments are always part of a treatment 
process: the different types of treatments are 
often combined and the treatment process is 
very dependent on the type of cancer, its stage, 
and the child’s reaction to the treatment. 

4.3.1. Treatment types
During the treatment process, children are 

treated in different ways. Each of the treatment 
types has different effects on how the child feels 
and what they can and cannot do. This section 
describes each type of treatment and its side 
effects.

a. Surgery
Surgery is performed to take away solid 

clusters of cells. This can only be done when 
a tumor is solid. Surgery is more complicated 
when the tumor is located in the brain or 
central nervous system. Surgery is often 
preceded by radiation or chemo therapy to 
reduce the size of the tumor. Children with 
cancer think of surgery as less invasive than 

other treatments, since they will be sedated 
during the procedure and the side effects are 
relatively mild.

In some cases, when treatments such as 
chemo attack the bone marrow, or when 
the cancer is not solid, but located in the 
bone marrow (hematologic malignancies), 
bone marrow has to be transplanted. After 
transplantation of bone marrow children have 
to be placed in isolation, because the auto-
immune system is then compromised (see 
4.3.4c - ‘Isolation’).

b. Chemo therapy
Chemo therapy can be administered 

intravenously or orally. Chemo are toxic 
substances that are more harmful to cancerous 
cells than to normal cells. The intravenous 
administration of chemo usually takes a few 
hours, and usually takes less than a day. In 
some cases, oral administration of chemo can 
be done at home.

Side effects of chemo therapy include nausea, 
tiredness, loss of hair, change of appetite, 
change of olfactory sense and taste, severely 
sore mouth or throat. Not all children react the 
same to chemo therapy. For example, some 
children don’t get nauseous at all.

c. Radiation therapy
Radiation is used to attack specific parts of the 

body. The radiation kills the cells, thus reducing 
the size of the tumor or removing it completely. 

Radiation can be from internal sources 
(placing a source of radiation inside the body, 
next to a tumor), or from external sources.

Radiation therapy can result in itching skin or 
burn marks that can be very similar to sunburn 
or blisters.

4.3.2. Treatment process
The treatment process can take anywhere 

between a few months and several years, 
depending on the type of cancer and the child’s 
reaction to the treatment. After curing, children 
will have to come back to the PMC once every 
few years, to check whether the cancer has not 
come back. The treatment process starts with a 
few days of hospitalization and surgery to place 
a port-a-cath for nearly all children. 

From then on, the treatment processes 
radically differ between different types of 
cancer. 

a. Treatment process Hematologic 
malignancy

To give an example of a typical process 
for a child with a hematologic malignancy, 
a treatment process of Leukemia will be 
described in this section.

A child with Leukemia will probably have 
to go to the hospital for chemo day treatment 
one time each week, during a period of one 
or two years. Patrick van der Torre, children’s 
physiotherapist at the Wilhelmina children’s 
hospital (UMC Utrecht), estimates that they will 
be hospitalized between 60 and 80 days during 
this period, and many more days for day 
treatment. 
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b. Treatment process solid (brain) tumor
Children with a solid tumor or brain or CNS 

tumor without metastasis will probably have a 
surgery to remove the tumor. This surgery is 
usually preceded by chemo and/or radiation 
therapy to reduce the size of the tumor, and 
potentially followed by chemo and/or radiation 
therapy to make sure all cancerous cells are 
eliminated. According to Patrick van der Torre, 
this treatment process is usually shorter: about 
3-6 months, of which the children will be 
hospitalized 2 to 3 weeks.

4.3.3. Who is involved?
During treatment, many different parties 

are responsible for different aspects of the 
treatment and well-being of the child. Below, 
you can find a selection of the most important 
parties involved in the treatment (Canadian 
Cancer Society, 2009).
 - Pediatric oncologist - Responsible for the 

planning and overview of the treatment 
process.

 - Nurse - Daily care for the children. Children 
will probably see the nurses most. They will 
answer questions and provide the basic 
treatment and support.

 - Childcare worker - Responsible for the well-
being of the children. The childcare worker 
will use play to help children cope with 
medical procedures and cancer treatment. 
The childcare worker also knows how to 
explain treatments to the children. He or she 
will be present during most treatments, to 
comfort the child, and will help parents to 
understand their children’s behavior.

 - Teacher - When a child is hospitalized for 
a longer period of time, the child will get 
private lessons from a hospital teacher to 
keep up their school work. The hospital 
teacher will have contact with the child’s 
school to set up a teaching plan.

 - Child psychologist - Will help the child 
manage, understand and cope with their 
feelings, emotions, thoughts and behavior.

 - Dietician - Responsible for providing in 
the nutritional needs of the child. When 
the child is unable to eat, the dietician can 
suggest other ways of providing nutrition, for 
example, a feeding tube.

 - Radiologist - Develops the radiology 
treatment plan.

 - Surgeon - Performs the surgeries, such as 
placing a port-a-cath, or removing a tumor.

4.3.4. Types of hospital stay
During the treatment process, children will 

visit the hospital numerous times. Their stay 
in the hospital will be of different natures and 
durations. This section gives an overview of the 
types of stay.

a. Day treatment
When children are at the hospital for a simple 

treatment, such as a chemo treatment or a 
radiation session, they can often go home the 
very same day. During day treatment, children 
are often able to walk around, and they are 
also allowed to do so. Often, however, they 
choose to stay in their beds during the day. 

b. Hospitalization
During the treatment process, most 

children will be hospitalized multiple times. 
Hospitalization means the children will have to 
stay in the hospital during one or more nights. 
There can be several reasons why a child is 
hospitalized:

1. Because they get a chemo or radiation 
treatment that cannot be done in one day.

2. To recover from an operation or a severe 
chemo treatment or radiation session: 
sometimes a treatment is so severe that 
serious side effects occur, and the child has 
to be monitored.

3. Because the child catches a cold or gets 
fever: these, and other common diseases 
can be very dangerous for these children.

4. Because the immune system of the child is 
compromised. The child has to be held in 
isolation to prevent the child from catching 
an infectious disease.

c. Isolation
When children are isolated during 

hospitalization, they cannot leave their rooms. 
Depending on the reason for isolation, staff 
members who enter the room have to wear 
mouth masks and/or rubber gloves and/or an 
apron. During isolation, the parents can be with 
their children regardless: when the parents are 
ill, the children will become ill anyway.

Children can be isolated for one of two 
reasons. The first reason, as mentioned earlier, 
is to protect children with a compromised 
immune system from possible infection. The 
second occurs when the child has a contagious 
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disease. Isolation is then used to prevent the 
disease from spreading to other hospitalized 
children.

The duration of isolation varies. It can be 
during the entire stay (for example, when the 
child is a carrier of a hospital bacteria), it can 
be for several days (for example, when the 
child is temporarily ill, or when the immune 
system is temporarily weakened), or, in the 
case of a bone marrow transplant, it can 
take up to 3 or 4 months before the immune 
system is restored: the child will be isolated 
during this whole period. Patrick van der Torre 
indicates that about 5-10% of all children with 
Leukemia need a bone marrow transplant. This 
comes down to 8-16 children each year in the 
Leukemia group alone (SKION, 2009).

It is needless to say that, no matter how 
long the isolation takes, this is always a very 
frustrating and boring period for the children.
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5. Prinses Maxima Center 
for pediatric oncology

5.1. Introduction
Currently, the treatment of child oncology 

takes place in different (children’s) hospitals 
throughout the Netherlands. In the Prinses 
Máxima Center (PMC), specialists and 
knowledge will be concentrated to increase the 
percentage of all patients who can be cured. 
All complex treatments will take place at the 
PMC and treatments that are less complex can 
take place in existing hospitals throughout the 
Netherlands. This means that the patients in the 
PMC will be children between 0 and 18 years 
old from all over the Netherlands.

By centralizing knowledge and providing the 
facilities for research, the PMC aims to increase 
the curing rate from 80% to 95%, while 
minimizing the late effects: the effects of the 
treatment months or years after curing.

Since the PMC is not built yet, it was not 
possible to perform field research at the PMC. 
To get a good impression of what the PMC will 
be like, some aspects of the plans for the PMC 
will be described.

5.2. Building
The PMC will be built next to the Wilhelmina 

Children’s hospital in Utrecht. There will be 
place for 80 hospitalized children and 20 places 
for day treatment. 

There are four areas (the waiting area, the 
rooms, day treatment and recreational areas) 
where children in the PMC will probably spend 
most of their time. Each of those is elaborated 
on in the following sections:

5.2.1. Waiting area
This is the area that is first seen upon entering 

the building. In current oncology centers, 
this is an area where parents chit-chat with 
each other, and where children can play with 
available toys. Some children try to get into 
contact with each other in the waiting area, and 
many (hospital-)friendships start in the waiting 
area.

5.2.2. Parent-child units (hospitalization 
rooms)

Parent-child units are rooms that are shared 
by a child and its parents, and are used for 
hospitalized children. One parent can stay 
during the night. To give parents and children 
more privacy, they can choose to divide the 
room into two sections with a room divider. 
Unlike many current oncology centers, where 
rooms are often shared with one to three other 
children, all rooms in the PMC will be private. 

All of the rooms will have a view and a door 
to a patio.

5.2.3. Day treatment
For children who only need to stay at 

the hospital during the day, there are day 
treatment areas. There are both private 
treatment rooms available (for when a child 
has to be isolated) and treatment areas that are 
shared with 5-7 other children.

During this treatment, children usually have 
to sit in their chairs and wait for the chemo to 
run into their bodies. They can walk around, 
but they rarely do, this is probably partially 
because they are constrained by their IV-poles. 

5.2.4. Recreational areas
Depending on whether the child is in isolation 

or not, the child can leave their room to go to 
a recreational area. There will be play rooms 
with all sorts of games available, there will be 
a children’s theater / cinema in the PMC, and 
there will be an area where parents can eat and 
cook their own meals.

5.3. What will be different?
Compared to current oncology centers, a lot 

will be different at the PMC. In this section, 
you can find the changes most relevant to this 
project.

5.3.1. Centralized care and Shared care 
centers

Since the center will be built in Utrecht, 
children will no longer be treated at the 
oncology center closest to their home. They will 
have to travel to Utrecht for most treatments 
and for hospitalization. This means they are 
farther away from home and their friends, 
which will probably result in fewer visits from 
peers.

Simple treatments will take place in ‘shared 
care-centers’ in hospitals throughout the 
Netherlands, but most of the treatment will be 
in Utrecht.
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5.3.2. Development based care
The PMC aims to provide development based 

care. This means that curing the cancer is not 
the only goal: the normal development of the 
children will be monitored and stimulated 
(NKOC, 2012).

5.3.3. Mobility
Currently, the area where children can move 

around is restricted, since it is not allowed 
to take chemo medicines to other hospital 
departments than the oncology department. 
For example, children indicated that they would 
like to go to the hospital cinema, but were not 
allowed to, because they were getting chemo, 
which had to stay on the department. Since the 
entire PMC will be an oncology center, there 
will be a larger area where children can move 
around.

5.3.4. Single rooms
It will be a lot harder to make contact with 

peers, and a lot harder to initiate play in the 
PMC, because, in contrast to current oncology 
centers, all hospitalization rooms at the PMC 
will be single rooms, instead of shared rooms.

5.3.5. Outside play areas
All the green areas on the map on the 

previous page will be patios, with outside play 
areas. Children can go here when they are not 
in isolation. All rooms will have a window to 
one of the patios.
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6. Normal development of 
children

6.1. Introduction
The PMC aims to provide development-

oriented care. This means that, despite the 
disease and treatment, the normal development 
of the child needs to be stimulated and 
supported as much as possible. This goal, which 
encompasses much more than only curing 
the child, is important because childhood is a 
period which is crucial for cognitive, emotional, 
social and physical development, and thereby 
also the development of your personality. 
Cancer and the treatment severely disrupts 
normal development in all of these areas. 

6.2. Areas of development
The PMC marks five areas of development 

(NKOC, 2012), and aims to support normal 
development within each of these areas as 
much as possible:
 - Intellectual-cognitive: language skills and 

learning, the ability to solve problems, 
organize ideas and to reason.

 - Emotional-psychological: the ability to 
cope with the situation that arose after the 
diagnosis of cancer and the ability to process 
the potentially traumatic events during and 
after treatment.

 - Social: the ability to interact with other people 
(adults and children) in a normal way.

 - Spiritual: the ability to integrate the 
experience of cancer and the treatment in a 
positive way in future functioning, and the 
ability to give meaning to that experience.

 - Physical-somatic: the development of normal 
physical abilities such as fine and gross motor 
skills.
Not each of the five categories mentioned 

above is equally important for this project: 
this project will mainly focus on the social 
development of children. Some of the other 
categories however, could also play a role in 
the final design proposal. For example: it could 
be possible that in order to let children interact 
with each other, physical activity is necessary. 

To support normal development of children, 
it is necessary to know what the normal 
development process of children is. In this 
section an overview of that development is 
given. In an optimal scenario the development 
that is described below would be equal to the 
development of a child with cancer. In the 
following sections children of different ages will 
be described on the areas, ‘Play and interaction 
with friends and peers’ and ‘Physical abilities’.

6.3. Play and interaction with friends 
and peers

The meaning of friendship changes over 
the years. The way in which friendships start 
changes, and also what friends do together 
changes. The different stages of friendship are 
described in this section.

6.3.1. Age 0-3: parallel play
Between ages 0 and 1½, play moves from 

solitary to parallel play: children play besides 
each other, and are aware of each others’ 
actions, but don’t try to influence each others’ 
actions. They don’t really play together, but 
sometimes adapt their behavior based to what 
they see other people do.

1 and 2 year olds initiate play and exchange 
expressions and emotions with others and start 
to see peers more as playmates.

Around age 2, children start to use words to 
communicate and agree on concrete goals of 
play. This behavior is especially strong with 
familiar peers (Berk, 2009; Howes, 1998)

Play consists of things such as running, 
repetitive movements (jumping and banging 
toys), kneading clay without the intention to 
actually make something (Berk, 2009; Rubin, 
Fein & Vandenberg, 1983), organizing and 
sorting objects and figuring out simple puzzles. 
By age three, children start with pretend and 
fantasy play, and learn to take turns and share. 

6.3.2. Age 4-7: friendship as a handy 
playmate

Between age 4 and 7, children see friends 
as handy playmates. They define friendship 
as mutual liking, and as spending a lot of time 
playing with each other, maybe even sharing 
toys. Friendship does not yet have an enduring 
quality at this stage. The friendship might 
dissolve when the friend is unavailable for play, 
or unwilling to share toys (Berk, 2009; Selman, 
1980).
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For the younger children in this age group, 
social play increases rapidly. Children set up 
common rules and goals for their play. 

Around 6 years old, children master the basics 
of theory of mind: the ability to empathize 
with other people and to view things from the 
perspectives of other people. They do not yet, 
however, fully master theory of mind (Baron-
Cohen, 2001).

Children start with handicraft: drawing, 
painting, coloring, cutting and pasting. Also, 
pretend play occurs more frequently. For 
example, dress up dolls are used to play out 
situations.

Outdoor games such as kicking a ball around 
or hopping around become more popular.

Around 6, children start solving small puzzles, 
for example, connect the dots or recognizing 
words. By the same age, children start enjoying 
to play simple board games

6.3.3. Age 8-10: friendship as mutual 
trust and assistance

At age 8-10, friendship becomes more 
enduring and serious. Getting such a friendship 
started takes more effort and time than it did 
at younger ages. The number of close friends 
decreases.

Theory of mind further develops, which 
results in better mutual understanding and 
more empathy (Baron-Cohen, 2001). Children 
like each others’ personalities and agree to 
spend time together. They trust each other and 
count on support. Violations of such trust, for 
example by breaking promises, are seen as 
serious breaches of the friendship and need 

apologies and explanation to make up for it. 
Friends increasingly resemble each other in 
personality, popularity and performance at 
school (Berk, 2009). 

In this age group, physical activity becomes 
more and more important: bicycling, roller 
skating, swimming, etc. 

Between boys, competition, activities and 
achievements are important, and between girls, 
relations are more about mutual values, mutual 
disclosure and talking (Berk, 2009; Markovits, 
Benenson, & Dolenszky, 2001).

Card and board games become more 
complex. Many of the game types mentioned 
at previous age groups are still popular, for 
example, handicraft and pretend play.

Children at this age also enjoy pranks, such 
as doing ding dong ditch or shooting paper 
arrows with a PVC tube.

6.3.4. Age 11-15+: friendship as intimacy 
and loyalty

At age 11 and above, (psychological) 
intimacy, mutual understanding of each others 
beliefs, values and feelings and loyalty become 
more and more important.

At this stage, friendships are more stable and 
friends are more forgiving towards each other. 
Something serious has to happen to break a 
friendship (Berk, 2009; Damon, 1988; Selman, 
1980).

6.4. Physical abilities
To get an impression of what children are 

able to do at different ages, their physical 
abilities are described.
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Figure 2: Different meanings of friendship for 
children of different ages
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6.4.1. Age 0-3
Around age 1, children learn to walk. 

Between 1 and 3, children stand more stably, 
and are more confident about their walking 
skills. They become confident enough to start 
jumping and hopping. Throwing and catching 
things is done with two hands, and is done 
with a rigid motion. Reflexes are not very fast, 
and catching things is still quite difficult (Berk, 
2009; Cratty, 1986; Malina & Bouchard, 1991; 
Haywood & Getchell, 2005).

6.4.2. Age 4-6
Between 3 and 4, the fine and gross motor 

skills of children improve, the movement when 
throwing things becomes smoother. Catching 
is still done by clutching things to their chest. 
Children learn to walk up stairs, and start riding 
and steering a tricycle.

By age 5, children are able to walk down 
stairs, and to skip around on one foot. Catching 
can now be done using only their hands and 
the can now ride tricycle now very fast and 
steer properly.

By age 6 children increase their running 
speed to about 12 km/h, throwing and catching 
things goes less jerky and children learn to ride 
a bicycle with side wheels (Berk, 2009; Cratty, 
1986; Malina & Bouchard, 1991; Haywood & 
Getchell, 2005).

6.4.3. Age 7-11
Between age 7 and 11, children increase 

their running speed to about 18 km/h, they 
can jump further (90-150 cm) and higher 
(10-30 cm), and are able to accurately jump 
from square to square (Berk, 2009; Cratty, 
1986; Malina & Bouchard, 1991; Haywood & 
Getchell, 2005).

By age 8 and 9, children can easily ride a 
bicycle, and often enjoy active and competitive 
sports.

By age 10 and 11, the body proportions of 
children become more similar to those of adults 
(Meggitt, 2006).

6.4.4. Age 11-18
Between ages 11 and 18, puberty sets in, 

and children become larger, stronger, increase 
their stamina and become more skilled in the 
(physical) activities they choose to practice in.

Figure 3: Between boys competition, activities and 
achievements are important.

Figure 4: Around age 5 children learn to ride a bike 
with side wheels
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7. Field research

7.1. Introduction
Field research helped to get a sense of what 

it means for children to have cancer, and 
what their lives look like after diagnosis. To 
go beyond superficial insights, a generative 
interview setup was developed. Sleeswijk-
Visser described different ‘levels of knowledge, 
and how to access those different levels (see 
Figure 5). She suggests generative sessions to 
gather those ‘deep’ insights (Sleeswijk-Visser 
et al., 2005). A contextmapping session, as 
tutored in the course ‘contextmapping skills’ at 
the TU Delft, involves ‘sensitizing’ participants 
(letting them reflect on their situation before 
the session), and bringing multiple participants 
together during one session. Due to the 
sensitive and hectic nature of a hospital, such 
a contextmapping session was not an option in 
my case. Due to the necessary commitment of 
the participants a cultural probe (Gaver et al., 
1999), was also not an option.

To still get the deeper insights I wanted, I 
decided to develop a fun, engaging, generative 
interview method for children, using my 
experiences with contextmapping sessions as 
a basis. The interview setup was iteratively 
developed, and adjusted after a pilot. The 
first two versions of the interview setup and 
their deficiencies can be found in Appendix 1 
and Appendix 2. The final interview method 
used to perform this study can be found in the 
following section, the method.

7.2. Method

7.2.1. Research questions
I wanted to know more about how children 

perceive being in the hospital, about social 
relations in the hospital and at home, what 
children do at the hospital, and what they 
would like to do at the hospital. These questions 
were divided into the following sub questions:
 - What does a day in the hospital look like?
 - How do children experience daily life in the 

hospital?
 - Which factors and actors have a major 

impact on the children’s experience of the 
hospital?

 - How are social interactions between children 
in the hospital initiated?

 - What kind of social interactions currently 
take place between children in the hospital?

 - How is social life at home affected by cancer 
and the treatment?

 - What kinds of activities do children do at the 
hospital, and how are those different from 
their activities at home?

7.2.2. Research setup
To make the interview generative and 

playful, a game was developed (see Figure 6). 
The game was introduced to the participants 
as a way to help ‘Daan’. Daan is a fictional 
character: a boy who has just heard he is ill, 
and wants to know what that will mean for him 
(see Figure 7). The participants were told to tell 
Daan the truth, and to not keep up a facade, so 
Daan would know what he would be up to.

‘Daan’ had ten questions which were divided 
into three categories: home, hospital, and 
friends. Each of the questions was concealed 
in an envelope which had an icon of the 
corresponding category printed on it. The 
questions were sequenced from easy to 
answer to hard to answer questions. To decide 
which category to do an assignment of and to 
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Figure 5: Different levels of knowledge are accessed by different methods (Adapted from Sleeswijk Visser 
et al., 2005).
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introduce a game element, children would roll a die and get to open an 
envelope of the thrown category. The envelopes contained assignments 
such as ‘use the stickers to make an image of your three best friends’ 
(see Figure 8 for a result of one of the assignments). Most envelopes 
had generative materials, such as stickers or finger puppets in them 
(see Appendix 4 for an overview of the ten assignments). The creations 
of the assignments were used as starting points for further questioning 
on the subject.

To visualize progress of the interview, children got a coin to place on 
a question mark on the playing board after each completed assignment 
(see Figure 9).

Initially, the interviews were supposed to take about 30 minutes. 
Because the children saw the interviews as a very welcome interruption 
of the rut, however, the interviews took between 1 and 2 hours.
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Figure 6: Layout of generative interview setup Figure 7: Puppet of Daan

Figure 8: Assignment sheet: ‘Who are your three best friends?’. Stickers of 
different faces and clothes were provided.
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7.2.3. Participants
The interviews were performed at the Sophia 

Children’s hospital in Rotterdam (Erasmus 
MC) and the Emma Children’s hospital in 
Amsterdam (AMC), I interviewed eight children 
between 5 and 14 years old. Five of the eight 
interviews were very successful, the other three 
were less successful in gathering data, but 
helped refine my research setup. See Table 1 
for more information on the participants.

7.2.4. Analysis of data
The interviews were audio recorded and 

transcribed. Then, interesting quotes were 
marked and each quote was summarized on 
a post-it. All interesting quotes were clustered. 
The following clusters emerged:

 - Daily life at the hospital
 - Important factors and actors on how the 

hospital is experienced
 - (Not) meeting people in the hospital
 - The influence of cancer on personal relations 

and interactions
 - Connection with home
 - Activities in the hospital or at home
Within each of these categories the quotes 

were clustered into sub-topics (see Figure 10).

Name* Age Sex Cancer type Time since diagnosis Remarks

Lucas 7 Boy
Leukemia 
(ALL)

1 week
Isolated, felt too ill during the interview to give detailed answers. Lucas played a different 
game than the other children did: the interview with Lucas was used as a pilot.

Lisa 5 Girl ALL 12 months Very shy, interviewed at day treatment

Lieke 9 Girl Bone tumor 6 months Isolated, at the hospital for last treatment

Sanne 9 Girl ALL 2½ months Interviewed at day treatment: was asked to reflect on previous longer stay at hospital

Michel 11 Boy N.A. Less than a month Was not willing to discuss hospital or cancer

Tim 11 Boy Hodgkin 3½ months Interviewed at day treatment: was asked to reflect on previous longer stay at hospital

Thijs 13 Boy Bone tumor 20 months Isolated

Stijn 14 Boy Bone tumor 1½ month Mental age around 5 or 6 (according to childcare workers)

Table 1: Interviewed children

Figure 9: Coins to cover the question marks

* Fictional names are used to protect the privacy of the participants
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Figure 10: Clusters within the category ‘important factors and actors on how the hospital is perceived’.
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7.3. Results

7.3.1. Daily life at the hospital

a. Boredom
All types of stay (day treatment, hospitalized, isolation) have in 

common that a day is perceived as very boring and uneventful. Every 
distraction or diversion from normal routine is very welcome.

Job: “And when do you watch TV?” 
Lieke: “Well... In the hospital almost always, 

because I don’t really have anything else to do.”

Lieke: “I actually never like it in the hospital. It is 
always so boring.”

Job: “And how was that, to be hospitalized?” 
Sanne: “Boring, because the rooms are so small.”

Tim: “Well, there is nothing to do here. And my 
[twin] brother isn’t here either.”

Tim: [enthusiastically, about the interview] “I 
think is about the most fun thing I have ever done 

at the hospital.”

This boredom is most strongly felt by hospitalized children, and 
especially those who cannot leave their rooms. At the day treatment, 
however, boredom is also very common. Day treatment can take 

A large part of the day
is spent in bed

Hospital is extremely
boring
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over 12 hours, which consists of waiting until all chemo has been 
administered, or waiting until all traces of chemo have disappeared 
from their urine (‘rinse’). 

b. Bedridden
During such a day treatment, children feel OK in general, but they sit 

and wait on their beds.
For hospitalized children, even though most of the time it is not 

necessary at all, children often choose to stay in bed during the largest 
part of the day. Most meals are eaten in the bed.

Stijn: “If I’m honest, I’m always on my bed, so I 
don’t really know what fun or stupid areas there 

are.”

Thijs: “I don’t like to be in bed all the time, so I 
gave the bed a red dot.”

c. Isolation
Isolation is a lot more common than I had expected. Three of the 

children I spoke to were isolated at the moment of the interview, and 
many children have experienced isolation. Patrick van der Torre, 
children’s physiotherapist at the Wilhelmina children’s hospital (UMC 
Utrecht), estimates that 5-10% of all children with Leukemia need a 
bone marrow transplant at some point during their treatment. This 
comes down to about 8-16 children per year (SKION, 2009), who have 
to be in very strict and severe isolation during a period that can take up 
to 3 or 4 months. 

Lieke: “I would like to go to the playroom... but... I 
can’t...”

Lot of people 
walking in and out

Isolation
is very common
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Besides those extreme cases of isolation, many children are isolated 
for shorter periods of time. Lieke, for example, had to be isolated every 
time she came in for treatment, because she was carrier of a hospital 
bacteria.

Isolated children have a window towards the hallway, where they 
can see people passing by. Lucas’ body language during the interview 
indicated that it was frustrating for him that, although he could see 
people passing by, he had no way to get into contact with them. Lucas 
said that he would like to play with them.

d. People walking in and out
Being isolated does not mean nobody can walk in or out. In reality, 

there is a lot of activity, even when a child lies in isolation. There are, 
for example, cliniclowns, nurses, doctors, teachers, and dieticians. 
During my interview with Lucas, who was isolated, in a time span of 
less than an hour, eleven different people (excluding myself and his 
parents), entered the room for different reasons. This example might 
be coincidence, and Lucas’s isolation was not very strict, but it does 
illustrate that there can be quite some activity.

7.3.2. Important factors and actors in the hospital

a. Heroes chain
The Heroes chain is an initiative of the Dutch Association Parents, 

Children and Cancer (VOKK). Every child gets the option to take a 
Heroes chain after the diagnosis of cancer. After each treatment, 
children get a bead specific for that treatment. There are beads for 
things such as a prick, radiation therapy or bone marrow transplant. 
The beads for more invasive treatments are more ornamented than the 
beads for simple treatments.

Heroes chain

Figure 11: Lieke with her Heroes chain 

Figure 12: Beads for, from left to right: a prick - ‘Chemo Kasper’ for the 
first chemo treatment - every chemo treatment thereafter - bone marrow 

transplant - end of treatment.
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The beads are a way for the staff to make up for the treatment, and 
all the beads on the chain together provide a tool for the child to show 
and tell others what they have been through. 

Children are very keen on receiving the beads. Children are proud 
of the chain and especially on the length of it, and really like to show 
it to people. Often, children will know the exact number of beads on 
their chain, and know the exact meaning of each bead. Children often 
bring the chain with them to the hospital, hanging it on their IV-pole or 
placing it somewhere near the bed.

Lieke: “It is very long, longer than I am! Mum, shall 
we look how much longer it is now than I am?”

Sanne: “I know how many beads there are.” 
Job: “So tell me!” 

Sanne: “One hundred and seven.”

The Heroes chain works for children of all ages, children of 3 years old 
like it, as well as children of 14 years and up.

Lieke’s chain was about 1,60 meters long at the end of her bone 
tumor treatment. A normal length after treatment of Leukemia would 
be around 3 meters, but I have heard of chains that were over 10 
meters long, and contained over 800 beads.

In some cases, personalized beads were added to the chain. Sanne, 
for example, added beads for swallowing pills, because this was 
something she had to learn to do when she got cancer.

Sometimes, children make their own beads to hand out to other 
children. This observation interested me, because these ‘social beads’ 
can encourage children to contact other children (to collect more 
beads), and can make meeting other children an explicit part of the 
hospital process.

Figure 13: Heroes chain of child with Leukemia: a lot of 
chemo therapy, no radiotherapy, one operation 

Figure 14: Sanne shows her chain, which has personalized 
beads on it
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b. Feeling sick and Lack of comfort
Not surprisingly, children often mentioned the side effects of 

the treatment. They mentioned tiredness, (extreme) nausea and 
overestimating their own energy. Lieke mentioned blisters due to the 
radiation therapy.

Job: “And do you have the energy to do that?” 
[play soccer] 

Tim: “Yeah, I thought so on Saturday, but I only 
played for half a match and then my muscles ached 
for three days, so that was a little disappointing.”

The side effects usually don’t appear until after the treatment. At day 
treatment, in general, children feel quite OK during the treatment, and 
don’t get nauseous until after the treatment, or at home.

When children feel unwell, they are unlikely to participate in social 
activities. There are, however, also a lot of moments during which they 
do feel OK.

Then, there are various reasons that cause the children to experience 
their stay as uncomfortable on some occasions. Stijn mentioned not 
being able to sleep on his belly at the hospital, due to his port-a-cath. 
Also, nurses walking next to his bed at night were keeping him awake.

c. Entertainment organized by hospital
In the hospital, there are volunteers acting as cliniclowns, who try to 

cheer up the children. Even though children, especially the older ones, 
often say they think the cliniclowns are not funny, they are mentioned 
in anecdotes. Tim, who said he thought cliniclowns are annoying, did 
incorporate them into his description of an ideal day at the hospital. 
Upon further questioning, he explained that he needed them to have a 
water fight with. Even though some of the children voiced their dislike 
in the interviews, I think the cliniclowns are very welcome, and a very 
good interruption of the rut for the children.

Feeling sick

Cliniclowns
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Tim: “I do not like cliniclowns. I think they are 
annoying” 

Job: “But.... they are in your ideal day!’ 
Tim: “Yes.. To make them wet!”

Thijs: [laughing] “On the old department, the 
cliniclowns once tore down my bed. On purpose!”

Mother: “There are the clowns! They’re always 
here when you are feeling unwell... And then you 

can’t laugh about them.” 
Lucas: “That’s because they’re not funny at all.”

Many children at the Emma children’s hospital mentioned the cinema. 
They indicated that they would like to go to the cinema, but often could 
not, because the chemo they were currently getting could not be taken 
from the department, or because they were in isolation. They thought 
it was very frustrating that there was a cinema, but that they weren’t 
allowed to go there.

Both Thijs and Tim told about ‘Sports & Games’. Once a week, four 
students come to the department to do physical activities with children. 
Tim said that not many children participated, because children are 
often too tired, but both Thijs and Tim said they liked the possibility to 
exercise a little bit.

Also, there are childcare workers who do activities with children, but 
Conradien Hormann, childcare worker at the Sophia children’s hospital 
(Erasmus MC), indicated that this is mostly done individually.

Want to go to 
hospital the cinema

Sport & Game
activity
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7.3.3. (Not) meeting people in the hospital

a. Sharing a room
At many current oncology departments, there are both private and 

shared rooms. There are mixed feelings towards sharing a room. The 
most positive thing about sharing a room, is that it is very easy to make 
contact with other children. Before starting to speak with someone, 
there needs to be some trigger or cause to start a conversation. When 
sharing a room, such a trigger will inevitably occur at some point. Once 
contact is established, children often play (board) games with each 
other, talk, or go into the play room.

Thijs: “There are many differences between a 
shared and a private room. A shared room is more 

cosy.”

Mother Thijs: “On the shared room, every once in 
a while, you play a board game with other children, 
it’s easier to make contact, since you are in the 

same  room already anyway.”

A big disadvantage of sharing a room is the noise. Although this is 
something which annoys the parents more than the children, TV’s that 
are constantly on, staff and doctors walking in, large groups of visitors 
for a roommate, and a lack of space, because there is one parent a 
child staying over during the night, are seen as extremely annoying by 
the children as well.

Tim: [about roommates] “There was a TV which 
was on very loudly the whole time, and they were 

shouting all the time, and they got a lot of visitors, 
so they were messing around with them all the 

time.”

Shared room is 
good for meeting people

Because of the laptops, 
people stay on their rooms too much
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Even though Tim was negative about his noisy roommates, he did talk 
about playing games with them, and indicated that he did not really 
mind to share the room. On the request of Tim’s mother, they moved 
to another, quieter room, which he only shared with one other child. 
About talking with this other boy, he told that they would talk when 
both their parents left the room.

Thijs mentioned that the media devices that were available in each 
room caused the children to not leave their rooms anymore.

b. Befriending on commonalities
Children need a trigger to start playing with each other or to start a 

conversation, a topic to talk about. One very obvious thing all children 
at the PMC will have in common, is their cancer.

Stijn: “He was playing in the hallway, and I heard 
he was speaking Portugese, so I said ‘hi’, but then 

in Portugese, so then we started talking.”

Sanne: “I like to play with the other kids here, 
because here they all have the same thing I have, 
so we have something in common. And the children 
here are also a bit bald, or have fluffy hair, like 

me.”

c. Waiting room
Before either starting day treatment or being hospitalized, every child 

has to start in the waiting room, were they will wait during a short 
period of time. The waiting room is the first opportunity for children to 
meet other children.

Lisa, for example, told that she met her ‘hospital friend’ in the waiting 
room, when they were coloring together.

Befriending on
commonalities
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7.3.4. Connection with home

a. Little contact with friends while in hospital
Even though the children indicated that they liked visits, none of them 

had a lot of visits from their friends. Some of them were visited once or 
twice by a best friend, but never much more than that.

Next to that, the children indicated that they didn’t really know how 
to get into contact with their friends. Facebook was only mentioned 
by one of the participants, Thijs, who used his own page to update 
everybody on how he was doing. This is probably because you need to 
be at least 13 years old to have a Facebook account.

Job: “Have your friends visited you, here at the 
hospital?” 

Lucas: “Only one.....” 
Job: “And how was that?” 

Lucas: “It was a lot of fun! We played the Nintendo 
DS together.”

Lieke: “They have not visited me in the hospital 
yet. But that’s because the city where I’m from is 

very far away!” 
Job: “So how far is it?” 

Lieke: “about 15 minutes by car”

b. Desire to be present and stay involved
Children like to stay involved at home. They want to go to school 

whenever possible, and dislike that they cannot spend enough time 
and have too little energy to properly keep up their contacts at home.

Two of the children mentioned that they tried to stay involved in the 
clubs they were member of before they got ill. Thijs was not able to 
play at this stage of his treatment, but liked to go to the matches of his 
team to watch, and Tim tried to play with his team whenever possible.

Not a lot of visits
from peers

Not a lot of contact 
with friends
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7.3.5. Activities in the hospital or at home

a. Game consoles
At home, children play a lot with game consoles, such as a Playstation, 

Wii or X-box. Some of the children indicated that, if it were easier, 
they would have liked to bring their own game console. In the Sophia 
children’s hospital there are moveable game consoles available, but 
they are not used often. At the hospital, children do play a lot on the 
iPad and Nintendo DS, since these can be brought from home easily.

Lucas indicated that he would like to play the Wii with other children 
in the hospital, but was not able to do so, due to being in isolation.

b. Board games
Children play a lot of board games in the hospital. Most of the time, 

this is done with their parents. On some occasions (especially when 
children share a room), they take initiative to play board games with 
other children. All kinds of board games are available in the play room, 
and can be brought to the rooms.

Job: “Are there also things you like in the 
hospital?” 

Lucas: “Yes, board games with my father.”

c. Physical activity
In the hospital, there is not a lot of opportunity to run and move 

around. Physical movement is very important for children, and they 
like doing it. In the waiting room of the Sophia Children’s hospital, there 
is a tricycle, which can be used to race through the hallways, which 
(especially the younger) children like to do. In the Emma Children’s 
hospital there is a weekly activity ‘Sport & Game’, where children do 
physical things such as throwing around a ball. Participating is optional.

Game consoles

Playing board games 
with parents or friends
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Job: “Which thing you do at home would you like to 
do at home?” 

Lieke: “Playing outside”

Tim: “I don’t really like that I can’t play soccer at 
the hospital. It’s not very important, but I’d rather 

be able to. In the hallways or something.”

d. Environment-inspired games
The creativity of the participants to come up with own games, using 

the environment of the hospital was very inspiring to me.
Children love to challenge and provoke the staff a little bit. Tim told 

how you can have water fights with the toy syringes that you can get 
from the hospital, and Sanne explained how you can use the ‘nurse call 
button’ to do ding dong ditch in the hospital. 

Tim: “I like running through the hallway with the IV-
poles. There was a toy tractor, and I would tie the 

pole to the tractor and race around.”

Sanne: “You can do ding dong ditch in the hospital! 
I sometimes push the nurse call button, and then 
when someone comes I have to turn around when 
someone is looking at me, and cover my cheeks 

with the blanket, because I have to hide that I’m 
laughing. That’s hospital ding dong ditch.”

Several children explained they liked to play with the remote control 
of the bed, and sometimes used them to do bed remote competitions 
with roommates.

Desire for 
physical activity

Using environment 
to make up games
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Tim: “Me and the two boys on the room would do 
that, use the remote control to have a competition, 

to go as high as possible.”

e. Online social games
Children play a lot of games online, with people they do or do not 

know. Games such as Clash of clans and Minecraft were mentioned. 
They like the idea of playing with or against other children. Especially 
when those other people are at a location that is close to theirs (for 
example in the hospital).

Job: “Ah, I heard about someone else who played 
that game as well!” 

Tim: “Was that Thijs?” 
Job: “Yes, do you know him?” 

Tim: “Yes, I met him when we were sharing a room, 
and once, my twin brother and I were playing 

Minecraft, and then we saw that someone else 
in the hospital was online as well, called Terrifying 

Thijs. So then we killed him and locked him up. I 
think that was him.”

f. Handicraft
My interview setup was quite creative (using stickers and coloring 

pencils), which each of the participants seemed to enjoy, and each of 
the participants wanted to save the results.

Some of them mentioned handicraft or coloring as an activity for at 
home or at the hospital.

Sanne: “I do handicraft when I’m nauseous to 
distract myself. Then it’s over in no-time” 

Job: “So what do you make?” 
Sanne: “I make boats from the vomit trays.”

Figure 15: Ding dong ditch with 
nurse call button

Online social games
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The children seem to especially like it when they make something 
they can save, or give away.

Stijn: “I was in the playroom making this chain for 
my sister. It’s her birthday tomorrow.”

Sanne: “On my birthday I want to make Heroes 
chain beads, and hand them out to all the ill 

children. I want to make a moon!”

Doing handicraft
at home or in the hospital
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8. Personas

8.1. Introduction
To create a vivid image of types of children in 

the hospital, the research insights were used to 
create personas. The personas can be used to 
inspire for ideation or to assess the suitability 
of concepts for different children in the target 
group. Four aspects of each child were taken 
into account: 
 - Sex
 - Age
 - Type of hospitalization
 - Preferred type of play
Because these characteristics are 

interchangeable between children (e.g.: a boy 
of 6 years old could be hospitalized, isolated 
or at the hospital for day treatment), a persona 
board with persona characteristic cards was 
created (see Figure 16). Using the persona 
board, the different persona characteristics 
can be combined into realistic personas. The 
influence of each of the persona characteristics 
on the project is explained in this section. See 
Appendix 4 for an overview of the persona 
characteristic cards.

8.2. Sex
Boys and girls play different kinds of games. 

For example, a typical girls toy is barbie, while 
boys play with a action man. There is, however, 
a very large overlap between what boys and 
girls like. To be suitable for both sexes, the 
final design should be somewhere in that 
overlapping area.

8.3. Age
The interviews have confirmed my 

expectation that contact with friends at home 
decreases when children are often at the 
hospital for treatment. This is especially true for 
younger children. As 6.3 - ‘Play and interaction 
with friends and peers’ describes, when a 
friend is unavailable for play, he or she simply 
ceases to be a friend.

For the younger children (4 to 7 years old) 
friends are mostly playmates, but when 
children grow older (8 years and up) friends 
become more and more important for 
emotional support: something the children in 
my target group need especially. The basis of 
these kinds of friendships are built during the 

phase in which children see friends as handy 
playmates. From 11 and up, stable friendships 
have already formed, and new friendships are 
harder to form. During my interviews I noticed 
that, compared to the younger participants, 
children of 11 and older had more contact with 
their friends at home. 

8.4. Type of hospital stay
The type of stay in the hospital has a large 

influence on how children perceive their stay 
an on what they can and cannot do. In general, 
the type of hospitalization is determined by the 
treatment needed (and the type of treatment 
is dependent on the type and stage of cancer). 

Figure 16: The persona board, which now displays a girl of 8, who is in isolation and whose preferred type 
of play is games
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There are three different kinds of stay in the 
hospital: day treatment, normal hospitalization 
and isolation.

Children and day treatment leave the 
hospitals the same day, usually within a few 
hours. They are free to walk around. Normal 
hospitalization means that children have to 
stay in the hospital during one or more nights. 
Children who are hospitalized can also be 
isolated, which means they are not allowed to 
leave their rooms (see 4.3.4 - ‘Types of hospital 
stay’).

8.5. Play types
The play types were based on the activities 

described by the children in the hospital. The 
types of children could be categorized in three 
groups: adventurers, gamers and tinkerers.

8.5.1. The Adventurer
Some children told that they missed physical 

activity (see 7.3.5c - ‘Physical activity’), they 
also told about mischief with cliniclowns and 
nurse call buttons (see 7.3.2c - ‘Entertainment 
organized by hospital’ and 7.3.5d - 
‘Environment-inspired games’). From the 
interviews, it was also quite clear that some of 
the children were very creative in making up 
their own games (see 7.3.5d - ‘Environment-
inspired games’).

These stories led to the creation of the 
adventurer play type. The adventurer 
likes mischief, teasing other people a little 
bit, physical activity and showing off. The 
adventurer likes to explore and to find the 
boundaries of what is possible and what is 
allowed. To do that, the adventurer creates his 

or her own games, using the environment. The 
adventurer sets goals for him or herself and 
tries to achieve these goals.

The adventurer could turn many different 
situations into exciting games, but being in 
isolation restricts adventurers in their freedom 
to move around and explore, which will quickly 
result in boredom and frustration.

8.5.2. The Gamer
The interviews showed that board games, 

game consoles and social games on the internet 
are all very popular in the hospital (see 7.3.5a 
- ‘Game consoles’, 7.3.5b - ‘Board games’, and 
7.3.5e - ‘Online social games’).

Based on these activities, the gamer play type 
was developed. The gamer likes playing board 
games with other children or (when other 
children are not available) with their parents. 
The gamer also likes playing digital games, 
for example, on a Nintendo DS or a Wii. The 
computer games can be played by themselves 
(solitary), at the same time with one or more 
other children (parallel), or together with other 
children (competitive or cooperative).

The gamer prefers games with a predefined 
framework (fixed rules), and is not as good in 
inventing own games as the adventurer is.

8.5.3. The Tinkerer
The setup of the interview was very creative, 

and most children enjoyed that setup. Some 
children told how they used arts and crafts to 
pass their time (see 7.3.5f - ‘Handicraft’).

Based on their stories, the tinkerer play type 
was created. The tinkerer likes to create nice 
things, such as drawings or craft projects. The 
tinkerer likes to make things which he or she 
can keep or give away as a present.

Tinkering is often used as a way to pass time 
in the hospital, since it is an activity which does 
not take a lot of energy, and which can often be 
done in bed.



43

9. Implications for design

9.1. Introduction
To give direction to the project and to 

specify criteria to evaluate ideas and concept 
proposals, the research insights were used to 
formulate a vision and design requirements.

9.2. Vision

9.2.1. Direct social contact
Contact with peers is crucial for normal 

development of children. At this point, contact 
via media such as Skype, Facebook, and mail, 
is not rich enough to properly support this 
development. With the final design, I want to 
elicit direct social contact. With direct social 
contact I mean the ability to see, hear, and 
touch each other. I believe those characteristics 
are currently very important to properly 
communicate and develop social skills. Not 
all of these aspects are always possible in the 
hospital, but with my final design I want to 
get as close to optimal direct social contact as 
possible. I want children to play, laugh, fight, 
negotiate and make up, because these activities 
are the core of friendships.

9.2.2. Imagination
A second aspect that I think is very important 

is imagination. The interviews have shown that 
children are very creative and imaginative with 
their environment: let them walk over a zebra 
crossing and they’ll jump from white line to 
white line, imagining the grey area is water 
with crocodiles in it (see Figure 17). The ability 

of children to transform everyday objects into 
something which has a different meaning can 
and should be used in the design.

9.2.3. Different types of children
A third aspect I highly value is that every 

child is different. One child might be a stratego-
enthusiast, while another child would be quite 
content with a pencil and a piece of paper. 
Imposing one activity on all children will only 
be effective for a part of the target group. 
To design something which is suitable for all 
children is very hard, but I believe all types of 
children should be considered.

9.3. Design requirements
The goal of this project is to support social 

development of children at the Prinses Máxima 
Center by encouraging social interaction 
between them.

Because the basis for solid friendship starts 
somewhere around 6 years old, and because 
solid friendships have already formed when 
children are older than 11 years, I will focus on 
children from 6 years to 10 years old.

In the hospital children are often bored, 
and sometimes frustrated by the lack of 
possibility for play and social contact. Since the 
participants of the interview were a lot more 
energetic and able to play than I had expected 
on forehand, the design can be something 
active or something for which children have to 
leave their beds, and has to offer a solution to 
their boredom. 

Even when children were able to leave their 
rooms, there seemed to be a threshold to make 
contact with peers. Especially for children of 

6 years and older, there needs to be a reason 
to start speaking with someone. Something 
children have in common can be a good 
trigger. I will aim to provide a trigger for social 
contact in my design.

Children who are hospitalized need social 
contact more than children who are at the 
hospital for day treatment, since the last group 
can go home after a few hours. Especially for 
the children who are isolated, any form of social 
contact is very welcome. For the remainder of 
my project, I will focus on hospitalized children, 
and on isolated children especially. This does 
not mean that the final design will not include 
children at day treatment. They could play an 
important role in the solution!

Furthermore, the interviews showed different 
types of children, who like different kinds of 
play in the hospital. The final design should 
take all types of play as described in the 9.3.5 - 
‘Play types’ section into account.

Figure 17: Image by Pierrette Diaz - The 
imagination of children
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10. Ideation

10.1. Introduction
During the ideation phase, the knowledge 

and insights from the analysis phase are used 
to generate ideas. Although a number of ideas 
was generated by me, a creative session helped 
to increase the quality and the number of ideas.

The generated ideas were assessed and 
selected, using the design requirements (see 
9.3 - ‘Design requirements’). The selected ideas 
were then developed a bit more, to be able to 
decide which idea to develop into a concept. 
Finally, one idea was chosen to develop in the 
concept development phase.

10.2. Creative session

10.2.1. Introduction
Experts on different domains participated in 

the session: 
 - A children’s psychologist
 - A graduate on play routes through the city
 - Someone with personal experience with 

cancer
 - A graduate on waiting lines in theme parks
 - A graduate on isolation in prisons
These participants were chosen because they 

all had knowledge in fields which were relevant 
to different aspects of this project.

The session started with a short presentation 
during which the participants were told about 
the Prinses Máxima Center, the target group 
and the most important insights from the 
analysis. Then, two of the participants were 
locked in a room with a glass wall (see Figure 
18) and got the assignment to communicate 

Figure 18: Re-enactment of isolation Figure 19: One of the two building assignments

Meer beschrijven over hoe de enactment ging
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Meer beschrijven over hoe de enactment ging

a building assignment (see Figure 19) to 
their neighbor via the participants outside. 
The participants outside got no briefing. The 
assignment was meant to help the participants 
better understand the feelings and practical 
difficulties of isolated children in hospitals, and 
also to explore possible solutions for contact 
and communication between isolated children 
and other children in the hospital.

Since I forbade the participants to speak, 
communication was done by knocking the 
window, drawing things and pointing to 
the adjacent room. As you can see in Figure 
18, one of the isolated participants used a 
drawing to communicate the building plan. 
The other participant acted out the building 
plan. Outside, the three participants clustered 
together, instead of splitting up and dividing 
their attention to both isolated participants at 
the same time.

After the assignment, all participants were 
gathered in one room, and were presented 
analogies, such as ‘you are stranded on an 
uninhabited island and there is someone 
stranded on an uninhabited island close to 
yours. What kinds of games could you play 
together?’. The participants were then asked 
to draw their ideas on post-its. After an hour 
of brainstorming with different analogies, the 
participants clustered all post-its in different 
categories of ideas and to give a name to 
each cluster. The purpose of this was to let the 
participants run through all ideas once again, 
and to structure the large number of ideas. Five 
clusters emerged:

1. Physical games
2. Digital games
3. Co-Creation
4. 1-way / indirect communication
5. Giving / caring / nurturing
Each of the participants had to choose one 

post-it with an idea which they thought had 
potential, and were asked to elaborate on the 
idea and to prepare an one minute pitch for 
the rest of the participants. After each pitch, 
the other participants were asked to comment 
on the idea and to give suggestions on how to 
make the idea even better.

10.2.2. Results
The ideas from the brainstorm sessions were 

used as inspiration for the development of 
twelve idea directions. A short description of 
each of the twelve idea directions can be found 
in Appendix 6. 

11. Idea selection
The design requirements as mentioned in 9.3 

- ‘Design requirements’ were used to assess the 
ideas. Also, the extent to which the idea could 
be further developed and the feasibility was 
considered. 

These considerations resulted in the selection 
of the following ideas, which will be further 
explained in the following section.
 - Twin beads
 - Social Bead Box
 - Window to the world
 - Carousel
 - Patches of comfort
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12. Description of ideas

12.1. Introduction
This section gives a short description of each of the selected ideas, and 

about why they were powerful. The icons and descriptions on the right 
of each page depict the insights which led to, or support that specific 
idea direction.

12.2. Twin beads

12.2.1. Introduction
From the field research, I learned that Heroes chains are very 

important artifacts. Over the course of treatment, the chain grows and 
tells something about the treatment process a child has gone through. 
At this point, however, the Heroes chain only tells something about the 
treatment process and not about any other aspects of the life of the 
children.

The literature research and the interviews also showed that two 
children who have something in common are much more likely to 
befriend than two children with no or fewer commonalities.

These two notions are combined in the twin beads idea.

12.2.2. Description
Currently, the Heroes chain starts with the letters of the name of the 

owner. This will be expanded with three beads which tell something 
about the hobbies or personalities of the owner. Children can choose 
from beads such as a soccer ball, scissors, and a car bead. Each of these 
beads has a unique fracture line, which it shares with one ‘twin bead’ 
which represents the same subject. The children will be encouraged to 
find the owner of their twin bead. Because children will then ask other 
children about their interests, and actively look for commonalities, they 
will have subjects to talk about and get to know each other, even when 
they do not have twin beads.

12.2.3. Assessment
This concept will probably encourage children to make contact with 

each other, but doesn’t provide them with an activity. It will probably 
help very well to make first contact, and help children to make friends. 
The concept is not very suitable for isolated children, since they cannot 
leave their rooms to talk to other children.

Since the concept uses something which is already implemented in 
the hospital (the Heroes chain), the concept is very feasible.
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This idea direction builds on the importance of 
the heroes chain, which currently only shows the 

treatment process.

Twin beads provides children with a quest: finding 
the owner of their twin bead.

The personalized beads build on the insight that 
friendhips are built on commonalities: the idea 
brings children with similar interests together.

Hospital is extremely
boring

Heroes chain Befriending on
commonalities

Since friends don’t visit often, new (hospital-)friends 
can be made with the help of twin beads.

Since all rooms in the PMC will be private, children 
will not meet each other anymore by sharing a 

room. This will probably result in less social contact, 
which this idea aims to counteract.

Shared room is 
good for meeting people

Not a lot of visits
from peers
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12.3. Social Bead Box

12.3.1. Introduction
During the interviews children repeatedly showed that they consider 

their Heroes chain to be a very important object: it represents their 
treatment process and is something they are very proud of. Although 
the chain is currently only meant to display the treatment process, 
several children in the hospital showed me the beads they had added 
themselves or received as a present from other children. Such social 
beads are artifacts of the social interaction between children, elevating 
the meaning of the Heroes chain to a whole new level. The chain is 
no longer used only to display the treatment process but can also 
represent other important events during the treatment of cancer: that 
of meeting new people.

12.3.2. Description
This concept aims to support, encourage and to expand social beads. 

The social bead box contains everything necessary to make your own 
beads: clay, an instruction booklet, tools and a small working surface. 
The kit encourages children to make their own beads, either as a 
solitary activity to pass the time (for example, when a child is isolated), 
or during ‘bead making workshops’, which could be organized by the 
hospital.

Encouraging the children to go out and trade or give away their 
beads can be their trigger for social interaction. Because children are 
very eager to collect more beads for their Heroes chain, they will be 
encouraged to contact others, so they can expand their bead collection 
and make friends.

Visitors can buy the social bead box via the hospital store or via 
VOKK and give the box as a present. Children are likely to hear about 
the social bead box when someone tries to trade with them.

12.3.3. Assessment
Although the social bead box might be a very good trigger to make 

the first contact, apart from the possibility to make beads together, the 
concept does not offer the children an activity to do together. The social 
bead box will help children to meet each other but what they will do 
next is up to them.

In this concept it is still unclear how to encourage children to not just 
keep the beads, but to give them away or trade them. Also, children 
who are isolated will have time to make the most beautiful beads. They 
will not, however, have the opportunity to meet other children to trade 
them.

The realization of a Social Bead Box itself seems to be very feasible. 
The elements of the box are cheap and easy to assemble. The profit 
made by selling the box can be used to fund the actual Heroes chain.
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12.3.4. Substantiation

This idea direction builds on the importance of the 
heroes chain.

The social bead box stimulates children to pass their 
time by making custom beads.

The social bead box builds on an activity which has 
proven to work in the hospital context.

Even when children can’t leave their beds, this idea 
direction is still suitable for them, since they can still 

make beads.

Bead making workshops could be added to the 
activities which are already organized by the hospital 

and childcare workers.

Since friends don’t visit often, new friends can be 
made with the help of social beads.

During the interviews, children have indicated that 
they would like other children to be stimulated to 
leave their rooms more. The social bead box does 

this.

The social bead box offers children a trigger to speak 
to children whom they might befriend.

Because of the laptops, 
people stay on their rooms too much

Befriending on
commonalities

Not a lot of visits
from peers

Doing handicraft
at home or in the hospital

Heroes chainHospital is extremely
boring

A large part of the day
is spent in bed

The hospital organizes
activities
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12.4. Window to the world

12.4.1. Introduction
Isolated children think the window between their room and the 

hallways is important. It enables them to see what is going on in the 
rest of the hospital and it is their connection with the outside world. 
At the same time, it is a barrier. It can be very frustrating for isolated 
children to see other children walking through the hallways and to be 
unable to interact with them directly. It makes the contrast between 
‘being locked up’ and ‘being able to play in the play room’ painfully 
clear.

Another aspect which was inspiration for this concept is that board 
games are a very popular way to pass the time for hospitalized 
children. Now, these games are often played with their parents, 
because they cannot play with other children.

12.4.2. Description
Window to the world aims to take away, or at least reduce, the 

barrier-aspect of the window by transforming the glass into a medium 
for interaction. The concept provides isolated children with play 
elements which can be attached to the window, enabling them to play 
board games with children on the opposite side of the window.

12.4.3. Assessment
Contact between isolated children and children on the hallway is 

currently difficult and unlikely to emerge. This concept does enable 
children who are isolated to get in touch with ‘free’ children. The 
concept provides children with an activity they can do together. The 
face to face contact which this concept supports is very valuable, since it 
is the most direct interaction possible for isolated children.

Moreover, the window games can be made in such a way that they 
are very visible for children who pass by the window. An isolated child 
could place the game he or she would like to play on the window as 
an invitation for play. Since children are sensitive to ‘cool new things’, 
children who newly arrive at the hospital will probably be attracted 
to the game on the window. Playing with the isolated child has an 

advantage: you can play a type of game you cannot play anywhere 
else. In this way, ‘free’ children will be attracted to the hospitalization 
rooms.

At this point it is still unclear which games could be played on the 
window. Also, for each separate board game, different play elements 
will have to be made. A lot of things in the hospital get lost: most 
games in the hospital are incomplete. This might become an issue for 
this concept as well. The window to the world concept could be very 
feasible, depending on the game(s) chosen and the elements needed 
for that game.
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12.4.4. Substantiation

Being able to play board games with other children 
might encourage children to leave their rooms 

more.

Board games where mentioned in most interviews, 
they are an excellent way to pass time. Currently, 

they are often played with parents.

Even though most of the time it is unnecessary, 
children stay in bed all day. This idea tries to 

encourage them to leave their beds.

A large part of the day
is spent in bed

Because of the laptops, 
people stay on their rooms too much

Isolated children want to stay connected with 
the outside world, but are often unable to do so. 

Window to the world can connect them.

Children felt sick sometimes, but not all of the time. 
Most of the time they were perfecly capable of 

leaving their beds and/or playing games.

Desire to stay involved
with the outside world

Feeling sick

Window to the world enables isolated children to 
play games with other children in the hospital.

Window to the world is very suitable for isolated 
children, as they don’t have to leave their rooms to 

use it.

This idea was inspired by children who used the 
environment to come up with games. 

Hospital is extremely
boring

Using environment 
to make up games

Isolation
is very common

Playing board games 
with parents or friends
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12.5. Carousel

12.5.1. Introduction
As stated in the description of window to the world, isolated children 

highly value their window, because it is a connection with the rest 
of the hospital. The people passing through the hallway offer some 
distraction and something to look at. However, because the view 
doesn’t change much, the amount of entertainment provided by that 
view is limited. Children prefer to be able to influence the outside 
world. One of the interviewed children, Michel, indicated that he 
thought it was funny to wave at nurses when they walked by, just 
before they went out of sight, so they would have to stop and make 
a few steps back to wave back. This example shows that children try 
to have an effect on the events outside of their room with the limited 
possibilities they have.

12.5.2. Description
This concept aims to provide the hospitalized children a changing 

view and to give them the opportunity to not only influence their own 
view, but also on the view of other children.

A string which runs through the entire hospital (see Figure 20) can be 
used to put works of arts and crafts on (isolated children can ask their 
parents to put their creations on it for them). The string, and the things 
on it, are visible through the windows of the hospitalization rooms. The 
string rotates, so the objects on the string move, and each moment you 
see different objects passing by.

Children can use the carousel to show off their creations to the rest of 
the hospital and maybe even send messages to each other. The wire is 
a physical connection or lifeline with the rest of the hospital.

12.5.3. Assessment
Currently, isolated children feel very bored and lonely. The string 

of the carousel is physical connection with the rest of the hospital, 
which might reduce the feeling of loneliness and both the view on 
the variating objects on it and making those objects might entertain 
children.

The strong aspect of the carousel is that children can see there are 
other things going on in the hospital, and that both isolated and ‘free’ 
children can actively participate in sending out messages to the rest 
of the hospital. Making things has an extra purpose now, because it 
can be shown off to the rest of the 
hospital.

However, there is no direct 
interaction between children. Since 
the concept, as it is now, requires 
relatively large adjustments to 
the hospital architecture and 
maintenance of moving parts, it 
isn’t very feasible either.

Figure 20: Part of the PMC, with a 
red line representing the route of the 

carousel wire
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12.5.4. Substantiation

A large part of the day
is spent in bed

Hospital is extremely
boring

Isolation
is very common

Doing handicraft
at home or in the hospital

Carousel is suitable for isolated children, as they can 
stay on their rooms while making something, and 

can still show it to the rest of the hospital.

Carousel builds on the notion that handicraft is a 
good activity in the hospital, and increases the value 

of the items made by children.

Carousel stimulates children to pass their time by 
making arts and crafts and can entertain them by 

all the creations which pass the window.

Lot of people 
walking in and out

The insight that people walk in and out of an 
isolation room shows that, even when a child is 

isolated, it would be possible for a parent or nurse 
to walk out to hang a creation on the string.

Using environment 
to make up games

Children will probably come up with creative uses 
for the Carousel, like making messages, or creating 

games.

Desire to stay involved
with the outside world

Children indicated that they would like to stay 
involved and connected with the outside world. The 

carousel enables them to stay connected with the 
rest of the hospital.

The carousel can be used from the bed. They can 
make arts and crafts while in bed, and look at the 

objects which pass the window from bed.
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12.6. Patches of comfort

12.6.1. Introduction
Field research showed that the bed is a very important aspect in 

hospital life: most of the time in the hospital is spent in bed. During the 
interviews the isolated children indicated that they felt very lonely and 
bored. 

This concept is inspired by a blanket which one of the interviewed 
children, Sanne, showed me (see Figure 21). It was a blanket made by 
her classmates: each of her classmates made a patch on the blanket. 
Every time Sanne was at the hospital, she would put the blanket on her 
bed to mark her ‘territory’.

12.6.2. Description
This concept aims let children internalize the feeling that they are 

not the only child in isolation. Each week a child is isolated, he or she 
can make a patch for on the blanket. Because the blankets have to 
be washed, they circulate, and the children will get different blankets 
with different patches all the time. The different patches make the 
other isolated children real and bring them closer. It will make isolated 
children realize they are not alone. 

12.6.3. Assessment
The blanket was chosen because it is associated with warmth, 

closeness, and comfort. These associations will increase the value of 
the patches and might increase the feeling of togetherness. Moreover, 
making a nice patch can be an effective way to pass time and reduce 
boredom. The concept does not, however, evoke direct contact with 
other children.

The feasibility is uncertain. The patches would have to be washable 
with the bedsheets, and it is unclear whether the concept would fit 
within hospital regulations.

Figure 21: Bedsheet with patches
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12.6.4. Substantiation

Patches of comfort builds on the notion that 
handicraft is a good activity in the hospital.

Patches of comfort stimulates children to pass their 
time by making their own patches.

Since isolated children are unable to meet other 
children, patches of comfort tries to introduce a 

different way of  emotional connection.

The interviews show that the bed is one of the most 
important aspects in the hospital room. Patches of 
comfort improves the emotional quality of the bed.

Since children don’t have to leave their rooms to use 
patches of comfort, it is very suitable for isolated 

children.

Some aspects of the hospital are perceived as 
uncomfortable. Patches of comfort aims to increase 
the feeling of comfort by adding emotional value 

to something which is associated warmth and 
closeness.

Hospital is extremely
boring

A large part of the day
is spent in bed

Lack of comfort

Isolation
is very common

Shared room is 
good for meeting people

Doing handicraft
at home or in the hospital
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13. Concept selection
To select which idea to develop in the concept 

development phase, the ideas were compared 
with the design requirements:

1. Encourages social interaction between 
children at the PMC

2. Is suitable for from 6 years to 10 years old.
3. Offers a solution for the boredom
4. Provides a trigger for social contact
5. Is suitable hospitalized children, and for 

isolated children especially
6. Takes all types of play as described in 8.5 - 

‘Play types’ into account

All of the ideas support some form social 
interaction between children, but the elicited 
interaction is not equal for all ideas. They are 
also all suitable for children between 6 and 10 
years old and they all offer an activity to battle 
boredom. Two ideas provide a very strong 
trigger for social contact (twin beads and social 
bead box) and one provides a pretty strong 
trigger for social contact (window to the world). 
Not all ideas are equally suitable for isolated 
children. Since at this point none of the ideas 
properly take all types of play into account, 
this needs to be given extra attention during 
concept development.

Since the ideas differentiate most on the 
extent to which they would be suitable for 
isolated children and on the type and quality of 
social interaction which is elicited, these aspects 
were used to select an idea. Also, some of the 
ideas are more feasible than others.

 - Suitability for isolated children - Is it designed 
specifically for them? To what extent are 
isolated children able to participate in the 
concept?

 - Quality, intensity and duration of contact 
elicited by concept - What type of contact 
does the concept elicit? Does it generate a 
positive feeling? Is the elicited contact direct 
or indirect? Is the contact very brief, or does 
it elicit longer contact? Does the concept 
merely make it possible for children to 
establish first contact, or does it also provide 
them with something to do together?

 - Feasibility - Is the concept feasible within the 
hospital context or can it be made feasible 
with concept development?

Three of the concepts were developed 
specifically for children in isolation: the window 
to the world, carousel and patches of comfort. 
With the social bead box, isolated children can 
pass time by making beads, but it is difficult for 
them to trade them. The twin beads chain can 
even frustrate isolated children because they 
cannot leave their rooms to find the owner of 
their twin bead.

Three of the concepts encourage direct 
interaction between children: the social bead 
box, the window to the world and the twin 
beads. The other concepts elicit an indirect 
interaction, but have the potential to elicit 
a very positive sentiment and a feeling of 
connectedness. 

The graph on the right visualizes the 
considerations described above. Because it 
is quite clear that there is one idea direction 

which is both very suitable for isolated children 
and which stimulates direct social interaction 
very well, window to the world to the world 
was chosen to further develop. On top of that, it 
is also one of the more feasible concepts.
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Chapter 3 - Concept development
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14. Introduction
The concept was developed in three 

iterations. To test assumptions and to decide on 
directions for further development, many quick 
prototypes were built. The insights from testing 
these prototypes were used to redefine and 
further develop the concept.

This chapter gives an overview of the 
iterations in the concept development process. 
It also gives an overview of most prototypes 
that were made during the project and their 
purpose. Each of the prototypes served to 
test questions which arose when the previous 
prototypes were tested.

15. First iteration: Window 
board games

15.1. Goal
The goal of this iteration was to develop a 

game which can be played on the window.

15.2. Iteration description
The field research shows board games take 

a very prominent place in the hospital: for 
hospitalized children, they are an excellent way 
to pass time. To facilitate board games on the 
window, cardboard frames were made. Each of 
the frames could contain a small card and the 
frames could be attached to the window (see 
Figure 22). Cards with stratego or chess pieces, 
or memory icons drawn on them could be 
placed in the frames.

With interchangeable cards, I hoped to enable 
children to play many different kinds of board 
games with one single set. The most expensive 
parts would be the frames, and the cards could 
easily be substituted by different games by 
printing new cards, or even by drawing them 
by hand.

15.3. Evaluation
The cardboard frames made it possible to 

place cards on a window and to play a game 
on and through the window. It remains unclear 
whether children would be attracted to the 
window when frames would be placed on it.

Also, it required quite a lot of time to set up a 
game: every card in every frame would have to 
be replaced and then pasted to the window.

I believe the concept would enable children 
to play different board games, but would only 
be suitable for children who like to play board 
games. The concept does not enable other 
types of play.

Figure 22: Cardboard frames Figure 23: Test if people want to play Figure 24: Test if people want to play when a game 
is more complicated
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15.4. Next steps
The evaluation of the iteration raised some 

questions which need to be addressed:
 - Will placing the game on the window attract 

other children?
 - How can you reduce setup time of the game?
 - How can you enable different types of play?

15.5. Subsequent tests

15.5.1. Tic Tac Toe
To test whether a game on the window would 

attract people to play, a simple tic tac toe game 
was made and placed on a window in the 
faculty of Industrial Design Engineering (see 
Figure 23). At first, nobody placed a move, but 
after the game was moved to a more visible 
place, and a sign which said ‘your turn’ was put 
up, a lot of counter moves were made.

Even in a serious environment such as a 
faculty, grown-ups were triggered by a simple 
game on the window. It is safe to assume that 
children will be as well. However, the following 
requirements need to be considered:
 - The game needs to be placed at a location 

where people pass it
 - The game should be visible and inviting
 - It should be clear that people are allowed to 

play

15.5.2. Chess
To test whether people would still be willing 

to play a more complicated game such as 
chess, where players have to get to know the 
board before they can make a move, another 
prototype was made. Small cards with chess 

pieces printed on them were hung on suction 
cups with hooks. The playing board was drawn 
on the window, and the first move was made 
(see Figure 24). A sign was added to indicate 
whose turn it was.

Even with this more complicated game, 
people took time to study the playing board, 
and come up with a move for a chess piece.

The type of interaction elicited by this setup, 
however, was not the type of interaction 
envisioned in this project: on the ‘faculty side’ 
of the window, many different people made 
a move. Most of the time, it was unclear who 
had made the move and a game would take 
multiple days to complete. The envisioned 
interaction is more direct and more face to face.

These findings translate into the following 
considerations:
 - The amount of time needed to set up a game 

needs to be reduced as much as possible, so 
children are not discouraged to play

 - The interaction elicited by the design 
proposal should be direct and face to face

15.6. Implications for further 
development

Because this iteration has not yet explored 
different play types, this has to be addressed 
in the following iterations. Furthermore, 
this exploration showed that it is important 
to make the final design eye-catching and 
inviting for play. Setting up the game should 
take little effort, and could possibly be playful 
on its own. The game should evoke direct 
interaction: children should play at the window 
concurrently, instead of sequentially. 
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16. Second iteration: 
Modular play

16.1. Goal
The goal of this exploration was to explore 

different games and to develop a concept 
which is suitable for the gamer, the

adventurer and the tinkerer (see 8.5 - ‘Play 
types’)

16.2. Iteration description
A tinkering session helped to explore the 

possibilities on the window. Six participants 
were divided into groups of two, and took place 
on opposite sides of a window. Each of the 
three groups got one play type to develop a 
game for, using materials which were provided 
(such as tape, magnets, suction cups with and 
without hooks, paper, cardboard, ropes, wool, 
baskets, paperclips, and whiteboard markers).

In the session, this range of basic materials 
was used to develop a broad range of different 
types of games. After seeing the diversity of 
the ideas in the tinkering session, I realized 
that all I had to do was to provide children with 
materials which could trigger them to make 
up their own games. When provided with the 
right elements, the gamer, the tinkerer and the 
adventurer could each use the materials in their 
own ways.

A modular play set was developed, which 
contained the following elements:
 - Suction cups with and without hooks
 - Magnets
 - Colorful geometric shapes to place on the 

suction cups
 - Scooby doo ropes
 - Paper cards to place on the suction cups with 

hooks
 - Human and animal finger puppets

 - Animal figures with magnets, so they could 
be connected with other animal figures on 
the opposite side.

16.3. Evaluation

16.3.1. Test
To test whether the modular play set inspired 

children to start making things on the window, 
and to test whether children on opposite 
sides of the window would play together or 
individually, two boxes of the play set were 
brought to the Sophia children’s hospital, and 
two girls (both 10 years old) were introduced to 
each other and asked to try out the game on a 
window (Figure 27 shows what they made).

Unfortunately, both girls were called away 
for medical tests, but in the meantime, the 
playing girls had attracted other children. In 
total, five children played with the game (of 
which only the two girls were asked to join). 
Different children obviously preferred different 
kinds of games. The two first girls started by 

Figure 25: Tinkering session Figure 26: Modular play set with many different 
elements

Figure 27: Test in Sophia children’s hospital



65

placing suction cups, geometric shapes and 
finger puppets on the window. After the first 
girl left, the remaining girl used the magnets to 
play a sort of ‘chase’ game with the opposing 
side (she would hide the magnet behind one 
of the geometric shapes to make it invisible for 
the opposing side, which is in accordance with 
the capability of theory of mind that can be 
expected for a girl her age).

The third girl (5 years old), who was attracted 
by the playing girls, played with the set the 
longest. She used the geometric shapes to build 
objects (a house on wheels, a car, a pyramid), 
the scooby doo ropes to show that she could 
tie her laces (and then placed the lace on the 
window), the paper cards to make drawings 
on, and paperclips to make a chain for mother’s 
day. She referred to ‘making the window 
pretty’ several times. She was disappointed 
when I had to round off, and removed the 
materials from the window, but asked whether 
I would come back to play another time. 

Two boys (about 4 years old and 11 years old) 
who played with the game, played relatively 
briefly, because they were called away by their 
parents for medical tests.

16.3.2. Conclusion
The modularity of the set was inspiring and 

inviting. Different children used the set in 
different ways, and the play activity attracted 
more children. Each of the children seemed to 
enjoy the activity and the prototype already 
brought different children into contact with 
each other.

Whether the set could be less elaborate and 
still have the same effect should be further 
examined. Now, the set consisted of several 
different materials, and children found it hard 
to get an overview of what was possible. They 
seemed to make their choices on what to play 
with by looking at what was already on the 
window and by reacting to the children at 
the other side of the window. The most used 
elements were the geometric shapes, the 
suction cups, and the magnets.

The geometric shapes could be more 
inspiring. Now, only squares, triangles, circles 
and beams were available. Furthermore, the 
current concept only allows a maximum of two 
shapes per suction cup, making it very hard to 
connect different pieces with each other. Being 
able to connect multiple shapes together would 
enable dynamic play more.

Also, the overall ‘friendliness’ of the set should 
be improved: the set is currently not suitable for 
unsupervised play. The small magnets are easy 
to swallow, the hooks on the suction cups are 
sharp and the geometric shapes are made of 
thin, hard plastic with sharp edges. 

On several occasions, children on different 
sides of the window wanted to show each 
other what the scene looked like from their 
perspective. Because the children who tested 
the prototype were not isolated, they could just 
walk around the window and take a look. In 
isolation, this will not be possible. It shows that 
they realized that the window looked different 
from both sides. This notion of different 
perspectives can be further explored. 

16.4. Next steps
The conclusions can be summarized in the 

following questions, which need to be answered 
in future iterations:
 - Is the large number of different materials 

necessary to elicit modular play?
 - How can multiple geometric shapes be 

connected?
 - How can the geometric shapes be modified to 

be more inspiring for different kinds of play?
 - How can the set be made in such a way that 

it is safe and comfortable to play with?
 - What possibilities are there make use of 

different perspectives on the window?

16.5. Implications for further 
development

In the next iteration, the play set will be made 
less chaotic and broad, while still keeping the 
multiple possibilities for play.

Also, a better way to connect multiple objects 
with each other has to be found. The geometric 
shapes are still very basic at this point, and 
have a lot of potential: they could trigger 
imagination a lot more. Furthermore, the 
tactile aspects of the set are not very enjoyable, 
and some elements are even dangerous for 
unsupervised play.

The test shows that children are aware that 
the set looks different from both sides of the 
window. This notion should be explored.
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17. Third iteration: Inspiring 
shapes

17.1. Goal
The goal of this iteration was to elaborate on 

the modular game which was developed in the 
previous iteration, while keeping the modular 
quality and enhancing the inspiring character 
of the game.

17.2. Iteration description

17.2.1. Inspiring shapes
To explore whether different shapes would 

elicit different behavior, more shapes were 
added to the set (see Figure 28). Although these 
shapes were easier to attribute a meaning 
to, they were ambiguous enough to be able 
to mean different things. Figure 29 shows an 
example of this, where one shape is used both 
as a canon and as the body of a puppet.

17.2.2. Two sides, two colors
To explore the effect of color on tinkering on 

the window, the shapes were given a different 
colors on both sides. For example, some figures 
would be blue on one side, but yellow on the 
other.

17.2.3. Connecting multiple shapes
To connect multiple shapes together, special 

suction cups were designed. The suction 
cups had four ridges, so four shapes could 
be connected to each other. Also, connector 
pieces were developed, without a suction cup. 
Both the suction cups and the connectors had 
magnets in them. In this manner, connectors 
and suction cups could be connected with each 
other to increase the number of shapes that can 
be placed on a connector or suction cup. The 
magnets can also be used to influence objects 
on the other side of the window.

17.2.4. Material exploration
To make the tactile aspects of the set 

more pleasant, and increase the perceived 
friendliness, material exploration was done. 
Materials such as cork, silicon, foam, plastic 

Figure 28: New, inspiring shapes

Figure 29: Inspiring shapes Figure 30: A different color on each side Figure 31: Connecting multiple shapes with 
connectors 
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cutting boards, wood, and placemats of 
different materials were cut into the shapes 
which were defined in 17.2.1 - ‘Inspiring 
shapes’.

17.3. Evaluation

17.3.1. Inspiring shapes
The inspiring shapes are a valuable addition 

to the set. They make it easier to create stories 
with and also created possibilities for the 
gamer persona, who could use different shapes 
to attribute different game meanings to (for 
example, to play chess, as in Figure 33).

The inspiring shapes still gravitate towards 
geometric shapes, it is worth exploring whether 
organic shapes would add to the quality of the 
set and would foster imagination more.

17.3.2. Two sides, two colors
One advantage of having different colors on 

each side, is that searching for a shape in a 
specific color takes half the time (as each shape 
has two colors).

A disadvantage is that a creation has different 
colors on opposite sides of a window, which 
can be confusing when two children are trying 
to play together. Matching specific colors with 
specific other colors (e.g. orange shapes are 
always yellow on the other side) ensures that 
shapes of one color on one side of the window 
also have one color (although not the same) on 
the opposite side of the window.

17.3.3. Connecting multiple figures
I think placing magnets in the suction cups 

will confuse the user. It is probably better to 
keep the function of each of the connectors 
clear and separated (i.e., suction cups fix objects 
to window, magnetic connectors can move over 
the window when there is a magnet on the 
other side). 

Being able to combine different shapes into 
one, larger shape by placing multiple shapes on 
one suction cup or connector would probably 
add to the play experience, since it would 
expand the kinds of things you could build, and 
it would introduce the possibility to create an 
interconnected structure.

17.3.4. Material exploration
Some of the materials explored would not be 

suitable in a hospital environment, since they 
cannot be rinsed properly, or because they are 
too brittle (for example, the cork and wood). 
Other materials were not sturdy enough (the 

placemats, foam and the silicon), some didn’t 
feel very comfortable (the placemats and the 
silicon). The silicon could stick on the window 
on its own, but also attracted a lot of dust and 
dirt.

The cutting board material and the foam 
showed most potential. The cutting board 
material had some sharp corners and edges,  
but that could be solved by rounding off the 
hardest edges. Since the used foam was only 2 
mm thick, it was not sturdy enough, but using 
thicker foam would make it more sturdy. In that 
case, the connector pieces would also have to 
be adjusted.

Since the foam felt most ‘friendly’, it was 
decided to continue with the foam. 

17.4. Next steps
This iteration solved some of the questions 

posed in 16.4 - ‘Next steps’, but also raised 
some new questions:
 - Which inspiring shapes foster imagination 

most and should be incorporated into the set?
Figure 32: Material exploration

Figure 33: Using shapes to play chess
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 - Can organic shapes add to the play 
experience?

 - Should shapes have different colors on 
opposing sides?

 - What should the connector pieces look like 
when thicker foam is used and which pieces 
should be magnetic?

17.5. Implications for further 
development

Because the ‘inspiring shapes’ trigger 
creativity and expand the possibilities with the 
set, they will be added to the set. What has to 
be further investigated is what shapes the set 
will contain exactly and whether to also add 
organic shapes. The colors also need to be 
decided on: which colors should the set contain 
and should the shapes have different colors on 
opposite sides.

Furthermore, the appropriate thickness of the 
foam needs to be investigated. What is clear 
is that it will have to be thicker than the 2 mm 
foam that was used now. 
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A child in isolation sees KonneKt 
shapes in his room...

A non-isolated child walks by, and
sees the first child playing.

...and starts to paste shapes on the
window as well...

The isolated child realizes this is his
chance to play with the magnets,

and holds one against the window.

He discovers the shapes on his
side of the window...

The second child connects
the magnet...

...and they start 
building something together.

They act out a story about knights
and dragons.

When both children are finished 
with playing, the window still 

looks pretty.

...and starts to paste them on 
the window with suction cups.

Then, he discovers the examples... ...and starts copying one he likes.

Storyboard



Chapter 4 - Final design: KonneKt
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18. KonneKt - Concept 
presentation

18.1. Introduction
It is very difficult for isolated children to 

make contact with children outside. Although 
their window to the hallway is their connection 
to the rest of the hospital, the glass in the 
window remains a barrier, obstructing their 
interaction with the outside world. Using that 
same window to play games on transforms 
that barrier into a medium for interaction. 
KonneKt aims to do exactly that. KonneKt does 
this by providing a set of shapes, which can be 
attached to a window with suction cups and/
or magnets (see Figure 36 and Figure 37). The 
shapes in the KonneKt kit can be used by the 
personas (as described in 8 - ‘Personas’) to play 
different kinds of games, because the meaning 
of the shapes in the KonneKt kit is ambiguous: 
they can be interpreted in different ways, 
it is up to the players to assign meaning to 
them. The following sections will provide some 
examples of how KonneKt could be used.

Like the shapes, the magnets and the suction 
cups enable different kinds of play. The suction 
cups allow children to play on their own on 
one side of the window. Their play will attract 
other children, who can participate. Together, 
they can use magnets. Since the magnets 
can be moved, and the movement can also 
move objects on opposite sides of the window, 
the magnets may elicit dynamic play and 
encourage competitive and/or cooperative play. 

In this chapter, you will find an explanation 
of the elements in the KonneKt kit, examples of 
the types of games that can be played by the 
different personas, an explanation of how the 
kit can be produced and an estimation of the 
costs. The previous page shows a storyboard of 
how social interaction will be established with 
KonneKt

18.2. Elements

18.2.1. Connectors
The connectors are meant to connect the 

shapes of the kit to each other and to the 
window. A shape can be placed on a connector 
by putting a connector through one of the holes 

in the shapes. Multiple shapes can be placed 
on one connector. There are two types of 
connectors: suction cups and magnets. 

The suction cups are meant to attach shapes 
to a fixed position on the window. The shape 
can rotate around a suction cup connector, but 
the position on the window cannot be changed. 
The connection between the window and the 
suction cup is very firm.

The magnetic connector pieces can only be 
used when someone on the other side of the 
window holds a magnet of the opposite polarity 
against the window. The connection between 
two magnets is less firm than the attachment of 
a suction cup to the window. When a person on 
one side of the window removes their magnet, 
the magnet on the opposite side of the window 
will fall. Since the magnets (and the shapes 
on it) can move over the window, they elicit 
dynamic play. They will also require children to 
work together.

18.2.2. Shapes
One KonneKt kit contains about 140 shapes, 

ranging from very geometric (squares, circles, 
triangles) to very organic (see Figure 34 for an 

Figure 34: Different ambiguous figures - from geometric to organic



73

Figure 35: A more complex structure with KonneKtFigure 37: Magnets and suction cups with shapes on them, the shapes on the 
opposite side of the window can be manipulated by moving a magnet

Figure 36: Magnets and suction cups
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Figure 38: Shapes in the KonneKt kit, for a full overview, see Appendix 8.
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overview). Some of the shapes are unique in the kit (i.e. there is only 
one of that shape in each kit), and of some shapes there are multiple 
in each kit (see Appendix 8 for a full overview). The size of the shapes 
varies between a diameter of 25 mm and a length of 350 mm. The size 
of most shapes is between 50 x 50 mm and 100 x 100 mm.

The different shapes are meant to stimulate imagination of the players 
and to encourage them to play different kinds of games. Children will 
assign meaning to individual shapes, but the shapes can also serve as 
building blocks to combine into something with a different meaning. 

The shapes are made of multiple layers of foam (8 mm thick in total) 
and have different colors on both sides. There are eight colors available. 
Initially, one KonneKt kit contains shapes of all eight colors. It does not, 
however, contain all shapes in all colors. Since different sets contain 
shapes of different colors, shapes can be exchanged and/or traded 
between kits to collect shapes of the colors desired by the player. 
Eventually, in the hospital context, all kits will become mingled.

Because none of the single elements of a KonneKt kit is essential to 
the kit, the loss or breaking of one of the elements will not significantly 
affect the play experience.

18.3. Use by different types of play
The outcomes of the analysis phase suggest that there are different 

kinds of children: the adventurer, the gamer and the tinkerer. Each of 
these children has their own preferred type of play:
 - Adventurers like mischief, exploration, unpredictability and physical 

activity. At times, adventurers are competitive and like to show off.
 - Gamers like to play computer or board games with a fixed 

framework, fixed rules.
 - Tinkerers like to create things, for themselves or for others. They like 

to make drawings or 3D objects. They are creative, and want to make 
things nicer and prettier.
KonneKt aims to provide a platform for each of these types of play. 

In the following sections, you can find some examples of how KonneKt 
can be used for different kinds of play.

18.3.1. The Adventurer
For adventurers, being isolated is probable more frustrating than for 

any other type of child. They would prefer to go out of their rooms and 
explore the hospital. Since this is physically impossible, this is one of the 
more difficult play types in the hospital. 

The adventurer would come up with games aimed at agility and 
speed, and games at exploring the limits of KonneKt, or they will try 
to tease the player on the opposite side of the window. The adventurer 
will set challenges and goals for him or herself, such as building a high 
tower with a minimum number of connectors.

Below are some games the adventurer might come up with:

a. Building high, (un)stable tower or bridge
Because of the unpredictable nature of unstable structures 

(unpredictable =  exciting), the adventurer could try to build a tower as 
high as possible, using as few connections to the window as possible. 
The adventurer could also try to build a bridge between two suction 
cups, using no connections to the window in between.

Since the connectors to connect the pieces of the bridge between the 
suction cup are magnetic, the adventurer could also try to destroy a 
bridge which is built at the other side of the window.

Figure 39: Bridge, only two suction cups are used: the four connectors in the 
middle are not connected to the window in any way (Adventurer)
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b. Marble track
KonneKt can also be combined with ether elements or games, for 

example marbles. The adventurer could build a marble track, and 
manipulate the route of the marble by moving shapes. Using magnetic 
connection pieces, two players can try to influence each other’s tracks. 
The players could make two baskets where the marbles have to end 
up: one for one player and one for the other. The person who gets most 
marbles in their basket wins the challenge.

c. Obstacle court
Players could build an obstacle court together. The challenge would 

be to move an object on the other side of the window through the 
obstacle court as quickly as possible. By moving different parts of the 
obstacle court, the opposing player can make the obstacle court more 
difficult.

d. Exploring dynamic structures
KonneKt can be used to make many different kinds of dynamic 

structures. Figure 41 shows an example: a structure which can be 
rotated from both sides of the window. After rotating the structure 
around far enough, the beam which stood up straight will fall down.

e. Catch me if you can!
Each of the players place two magnets on each side of the window. 

One player is the hunter and the other player is the hunted. The 
hunter has to reach the position of the hunted and the hunted has to 
try to avoid the hunter. This can be made more difficult by creating an 
obstacle court on the window.

18.3.2. The Gamer
A gamer will use the elements a KonneKt kit totally different from 

how the adventurer uses it. For example, the gamer can use the beams 
that the adventurer uses to make an obstacle court to make a frame for 
a playing board.

Some examples:

a. Charades
Charades can be played by building something and letting the person 

on the other side of the window guess what is being made.

b. Chess
Using six different shapes, chess can be played. The players can agree 

on the meaning of each shape, for example, the meaning depicted in 
Figure 42. Figure 44 shows what such a chess game might look like.

c. Tetris
Since most shapes fit together, a variation on tetris can be played. 

Players can each take a turn in placing a new shape which fits into 
the shapes that are already placed on the window. The two players 
can together try to make a completely closed area which is as large as 
possible.

d. Other
Other games which could be played with a KonneKt kit are 

Figure 40: Obstacle court - catch me if you can! (Adventurer)



77

Figure 41: Dynamic structure. Turning the circle from either side will eventually cause one of the beams ot fall down (Adventurer)

=

=

=

=

=

=
Figure 42: Shapes which could be used to play chess Figure 43: Tetris (Gamer)
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Figure 44: Chess* (Gamer)

Figure 46: Tower* (Tinkerer)Figure 45: Train* (Tinkerer)
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battleship, tic tac toe, dots and boxes, and 
probably many, many more.

18.3.3. The Tinkerer
The same elements which will be used to play 

chess by the gamer will be used differently by 
the tinkerer. The train and the tower on the 
page on the left are made of exactly the same 
elements as the chess board on the top-left of 
that page.

Examples of things the tinkerer will do:

a. Make large artworks, see which parts 
hold

Tinkerers don’t necessarily have to make 
something which depicts something. They 
can also do something to ‘make the window 
pretty’, which can, in their opinion, be achieved 
perfectly by sticking random shapes to the 
window. Those shapes can be connected, 
creating one large interconnected structure. 

An adventurer (or the adventurous side of the 
tinkerer) might play with the structure made by 

Figure 47: Fantasy creatures (Tinkerer) Figure 48: Castle and dragon (Tinkerer)
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the tinkerer by removing some magnets, to see how many connectors 
he or she can remove before the structure falls down.

b. Make artworks with meaning (storytelling)
The tinkerer can also try to make something with meaning (see the 

fantasy creatures in Figure 47) and could use the figures to act out a 
story. Two players on opposite sides of the window might act out a 
story about a flying dragon that attacks a castle but is killed by a brave 
knight to save the princess (Figure 48).
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19. Technical details

19.1. Introduction
To be able to assess the feasibility of this concept, the production and 

the costs of production have been investigated. In this section you will 
find information about the expected price of a KonneKt kit. A series 
size of 200, 400, 800, 1500 and 2000 has been considered. The Prinses 
Máxima Center will have 80 hospitalization rooms, so to put a kit on 
each side of each window, 160 kits would be needed. Other hospitals, 
such as the AMC, the St. Jude Children’s hospital could be involved to 
increase the amount of sets which can be produced.

19.2. Production
The shapes are made of multiple layers of EVA foam. To make a 

small number of kits, the shapes can be produced by laser cutting, but 
for series of 400 kits and up it quickly becomes cheaper to invest in a 
punch press.

The suction cup connector pieces can be made by injection molding, 
which requires an investment in a mold. The magnetic connector pieces 
can be assembled using off-the-shelf materials.

19.3. Costs
A KonneKt kit can be produced for about €105. Depending on the 

number of KonneKt kits which are made, the production price per 
KonneKt kit can decrease to under €40. This estimation assumes that 
one kit contains 140 shapes, 20 magnet connectors and 30 suction cup 
connectors. For both scenarios (large number of kits or a small number 
of kits), the production costs per kit can probably be further reduced by 
optimizing the production method.

Table 2 displays the estimated total cost per element with a 
production of 200, 400, 800, 1500 or 2000 KonneKt kits. Table 3 
multiplies the price per element with the number of elements in a 
KonneKt kit. The resulting sum is the total of the production costs 
per KonneKt kit. By optimizing the choices for production, the price 
of a KonneKt kit might be reduced even be further. For a complete 
breakdown of the costs into material costs, investment costs, assembly 
costs and production costs, see Appendix 9.

Number of kits 200 400 800 1500 2000

Shape € 0,39 € 0,28 € 0,19 € 0,15 € 0,14

Magnetic connectors € 0,53 € 0,49 € 0,45 € 0,45 € 0,42

Suction cup connector € 1,34 € 0,88 € 0,58 € 0,40 € 0,34

Table 2: Estimated costs per piece for different production sizes

Number of kits # 200 400 800 1500 2000

Shapes 140 € 54,66 € 39,66 € 27,16 € 21,32 € 19,66

Magnet connectors 20 € 10,59 € 9,83 € 9,05 € 9,05 € 8,49

Suction cup connectors 30 € 40,22 € 26,44 € 17,50 € 11,92 € 10,12

Total € 105,46 € 75,92 € 53,71 € 42,29 € 38,27

Table 3: Total costs per KonneKt kitFigure 49: For smaller series, lasercutting is the cheapest method to produce 
the shapes





Chapter 5 - Evaluation and 
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20. User test

20.1. Introduction
A test was performed at the Emma children’s 

hospital to evaluate KonneKt. The test pointed 
out which aspects of KonneKt should be 
adjusted to improve play experience. The 
broad question of how to improve KonneKt was 
divided into four sub questions:
 - Do children on opposite sides of the window 

‘connect’, and how?
 - Does KonneKt elicit different kinds of play?
 - Do children understand how to use KonneKt 

and are they capable of using it?
 - How many objects of each type should one 

KonneKt kit contain?

20.2. Method

20.2.1. Setup
The set was brought to the Emma children’s 

hospital where the play room was divided 
into two sections with a glass door (see Figure 
50). A few shapes were placed on each side of 
the window, and a box with all elements was 
placed on the ground besides the window.

20.2.2. Participants
The childcare workers helped identify 

potential participants. Children between 6 and 
10 years old were approached and invited to 
play with KonneKt, but children who wanted to 
play weren’t rejected when they were younger 
or older.

Some of the children were asked to 
participate, some joined the game out of their 
own accord.

In some cases, the researcher played with 
a child, in other cases, children played by 
themselves, with their parents, or with children 
on the other side of the window. Children could 
stop whenever they wanted. Table 4 gives an 
overview of the participants.

20.2.3. Observation
To structure the observation and to keep an 

overview of aspects to pay attention to during 
play, a checklist was compiled which contained 
aspects such as: ‘to which amount do children 
play individually’ and ‘how many shapes are 
on the window’. The full list can be found in 
Appendix 7. If parents consented, the play 
session was recorded, so the play could be 
watched back later.

20.3. Results

20.3.1. Do children on opposite sides of 
the window ‘connect’, and how?

First interest was usually aroused when 
children passed the window and saw KonneKt 
shapes on it. They would ask what it was and 
come to the window to try it out. This shows 
that the set was inviting and triggered curiosity.

Even though the magnets were harder to use 
than the suction cup connectors (because of 
the fine motor skills needed to use the magnets 
on the window), the participants seemed most 
interested in the magnets. Since the children 
need each other to use the magnets, they 
communicated and worked together to achieve 

Figure 50: Play room at the AMC, the glass door 
with the drawings on it was closed during the test

Figure 51: Participant moving a shape like a fish 
before sticking it to the window
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something. In some cases, one of the children 
tried to tease the person on the other side, for 
example, by pulling away magnets.

The children who played together at the same 
time made up games or a common goal and 
laughed together when something failed or 
succeeded. They knocked on the window to 
attract attention and made funny faces. They 
also yelled things through the window and 
used facial expressions to communicate.

It was possible to talk through the window 
(which children often did), but due to the test 
setup, it was very easy for children to run to 
the room on the other side of the window, 
which the participants did when they wanted to 

discuss what type of game to play. In isolation, 
this is not going to be possible. Being able to 
talk more easily might support play better.

20.3.2. Does KonneKt elicit different 
kinds of play?

The younger children (2-4 years old) were 
quite content with just sticking shapes to 
the window. They did not yet try to make 
something with a meaning. The children who 
are a little older (5 years and up) tried to 
figure out the purpose of KonneKt and made 
up games. One game the children played, for 
example, was to move a magnet on the other 
side of the window while at the same time 

trying not to let it fall off. KonneKt was also 
used to make depictions of things, for example, 
a house, a heart, and a flower.

Both adults and children assigned meaning 
to the shapes: slice of cheese, clock, piece of 
sausage, bird. Both the geometric shapes and 
the organic shapes were given meanings. 
Although the geometric shapes were used most 
to assign meaning to by all children, the older 
children were, the less they assigned meanings 
to the geometric shapes and the more to the 
organic shapes. The youngest children only 
assigned meaning to geometric shapes. Adults 
(such as parents or nurses) who commented 
on the shapes, only assigned meanings to the 
organic shapes.

Name* Age Sex Played with
Time 
played

Asked to 
participate

Remarks

Valerie 2y 8m Girl With researcher 30 min No
The only participant who was isolated. Play was initiated by researcher on 
the window of Valerie.

Sophie 3y 6m Girl Alone, guided by father 15 min No

Fien 3 Girl With researcher 10 min No

Suze 4 Girl With play volunteer 10 min Yes Stopped when skin was pinched by magnets 

Alexander 4y 5m Boy Parallel 2 min No

Esmée nearly 5 Girl Alone, then with Lana 45 min No

Rafael 5 Boy With researcher 5 min No Spanish-speaking

Luuk 6 Boy
With researcher, then with 
Jesse and then parallel 
with Esmée and Lana

30 min Yes

Lily 7 Girl With Sami 20 min Yes From pediatric ward: not from oncology

Lana 9 Girl With Esmée, then alone 50 min No

Sami 9 Boy With Lily 20 min Yes From pediatric ward: not from oncology

Jesse 15 Boy With Luuk 7 min No Stopped when Luuk stopped

Table 4: Interviewed children
* Fictional names are used to protect the privacy of the participants
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20.3.3. Do children understand how to 
use KonneKt and are capable of using 
it?

a. Playing together
When children started playing with KonneKt, 

the play was very explorative, they weren’t 
always sure what to do. The first actions of 
playing together emerged when children were 
playing on the same side of the window. Only 
after the researcher suggested that magnets 
could be used when the participants would 
play on opposite sides of the window, they took 
place on different sides of the window.

b. Starting points
In some cases, play with KonneKt was limited 

to simply sticking shapes to the window. This 
type of play is perfectly fine, but also becomes 
boring more quickly. Suggesting certain types 
of play gave children starting points, and made 
it easier for them to explore the possibilities of 
KonneKt. It also made it more interesting for 
them to keep playing. 

One of the childcare workers suggested 
to give children examples which they could 
imitate (just like LEGO manuals). After imitating 
some examples, they would be able to further 
explore the set on their own.

c. Magnets
The magnets were the most interesting aspect 

of the KonneKt kit. Children would play with 
them in different ways, such as making a long 
rod, or just pulling them apart and putting 
them back together. Use of the magnets 
through the window, however, was not self 

evident: in most cases, children had to be told 
or shown how they could use the magnets 
through the window. When children did figure 
out how to use the magnets, they did think the 
magnets were much more interesting than the 
suction cups.

In several cases, two magnets pinched the 
skin of children. Although it is harmless, it 
can be a little painful. The children did not 
react upset, but they did not like it when it 
happened.

When moving a shape on the other side of 
the window with a magnet, the shape would 
sometimes fall off. This wasn’t a problem, 
because it added to the excitement and 
provided a challenge. When a shape had to be 
connected more firmly, multiple magnets could 
be used. It was a problem, however, that when 
magnets dropped to the ground, they would 
roll away, since they were round.

d. Suction cups
The suction cups were easiest to put on the 

window. To get them back off, however, was a 
lot harder. Children would try to pull the rod of 
the connector (see Figure 53, top image), but a 
lot of force was needed to pull the suction cup 
off in that way. A much easier way to remove 
the suction cup is to pull the tab (see Figure 53, 
bottom image). Few children did this, however, 
because the view on the rim and its tab was 
often obstructed by a shape.

In some cases, the opposite was true: the 
suction cups fell off by themselves. This could 
be prevented by wetting the suction cups or the 
window.

e. Placing shapes on connectors
Younger children (under 6 years old) 

sometimes tried to put the shape on the 
window, and then push the connector through 
the hole, which makes it quite difficult to put 
the shape on the connector. Most children, 
especially the older children, figured out how 

Figure 52: Valerie teasing person on other side of 
the window
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they could easily place the shapes on the 
connectors, so for them there was no usability 
issue.

20.3.4. How many objects should one 
KonneKt kit contain?

The participants rarely placed more than one 
shape on a connector. On average there were 
about 7 shapes on each side of the window. The 

maximum number of shapes was 16. This does 
not mean the KonneKt kit would be complete 
with only 16 shapes. Each of the children got a 
little under 100 shapes during the test, which 
was almost enough. However, children were 
still searching for specific shapes in specific 
colors, without finding them. Based on my 
observations I estimate that around 140 shapes 
would be a reasonable number to provide all 
types and colors of shapes the user would want. 

In general, more than one suction cup per 
shape was used. The maximum number of 
suction cups used per side was 15. One of the 
participants placed a suction cup in every hole 
of every shape, so her supply of suction cups 
was quickly depleted. I think, however, she 
would quickly learn that fewer suction cups 
per shape suffices. I estimate that, in general, 
around 30 suction cups per set would be 
sufficient to support all kinds of play.

In the test, the participants got 20 magnet 
connector pieces, which seemed to be enough 
to support all types play.

20.4. Conclusion
The user test pointed out some strong aspects 

of KonneKt and some usability issues. A very 
strong aspect was that, as intended, children 
assigned meaning to shapes. They did so even 
more often than expected. Another very strong 
aspect of KonneKt were the magnets. They 
really elicited interaction between children at 
opposite sides of the window. Once children got 
started with KonneKt, it was easy for them to 
make up different kinds of games. There were, 
however, also some usability issues:

1. Communication through window - Children 
spoke through the window, knocked on 
the window or made funny faces. When 
they really had to communicate something, 
however, they would run to the other 
room, or open the door to say something. 
Speaking through a window is possible, 
but it is easier to speak when there is no 
physical barrier in between.

2. Getting started - It was quite difficult for 
children to get started. At first, children did 
not always know what to do, and would 
just stick shapes to the window. Help or 
suggestions by the researcher or by the 
childcare workers inspired the children to 
do or make something.

3. Magnet use - Children were unaware how 
the magnets could be used on the window, 
until they were shown how to.

4. Pinching skin - The magnets sometimes 
pinched skin of children, which could be 
painful.

5. Magnets rolling - Because the magnets are 
round, they roll away when they drop to 
the floor.

6. Removing suction cups from window - 
Children did not see the tab on the suction 
cup rim and pulled the rod instead. It was 
too difficult for them to remove the suction 
cups in this way.

7. Falling suction cups - Some suction cups 
fell off by themselves. In some cases, when 
this happened too often, this could become 
frustrating.

Figure 53: Two ways of removing a suction cup 
from the window: very hard (top) and easy (bottom)
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21. Recommendations

21.1. Introduction
The user tests showed some aspects of 

KonneKt which can be improved. Before 
implementation, the following aspects of 
KonneKt should be added or changed. Also, 
there are some directions which can be 
explored to further improve KonneKt

21.2. Recommendations from user 
research

21.2.1. Starting points and guidance
It would be advisable to provide children 

with starting points for play with KonneKt. 
This could be guidelines for individual play 
(for instance, imitating an example image), 
or examples of how the set could be used 
for different games. Children would use the 
examples to start playing, but after trying 
out the examples and having discovered all 
possibilities, they will start making up own 
games. There could be a distinction in different 
types of play (adventurer, gamer, or tinkerer), 
number of children joining (one, two or more 
than two), age, and/or difficulty.

These starting points could be provided by a 
childcare worker, by parents, or by a booklet or 
set of cards with depictions of possibilities with 
KonneKt.

21.2.2. Magnets

a. Self explanatory
During the user tests, the children did not 

figure out by themselves how to use the 
magnet connectors on the window. This is not 
necessarily a major issue, as their parents or 
a childcare worker can show them how to use 
the magnets. The children are also likely to 
learn how to use the magnet connectors when 
they see other children use them. Another 
solution would be to place example structures 
with magnets in the booklet or card set that is 
mentioned in the previous section.

b. Pinching skin
Rounding off the edges of the magnetic 

connector prevents skin from getting pinched 
between the magnets. Skin which gets pinched 
would automatically slip out from between 
the magnets and not be hurt (see Figure 54). 
Rounded corners will also make the magnet 
connectors feel more friendly and soft.

c. Rolling away
To prevent the magnets from rolling away, 

the ‘roundness’ of the magnets can be adjusted 
(see Figure 55). However, the magnets should 
not be entirely square, because it should still 
be possible to rotate the shapes around the 
connectors.

Figure 54: Magnets pinching skin with and without 
rounded corners

Figure 55: Magnet connector profiles that would not 
roll away easily
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21.2.3. Suction cups
The suction cups can be improved by making clearer how they can be 

taken of the window easily. Also, it would be better if the suction cups 
would not fall from the window by themselves.

When the tab on the rim of the suction cups is made larger or when 
the tab is given a distinct color (see Figure 56), children are more likely 
to pull the tab. Once they find out this is an easier way of removing 
the suction cup from the window, they will adapt their behavior, even 
when a shape obstructs the view to the tab.

To prevent suction cups from falling of by themselves, better quality 
suction cups should be used, or they should be made a little wet.

21.2.4. Storage
The KonneKt kit has to be stored somewhere. I would advise to store 

the kit in plain sight to encourage children to take it and play with each 
other. Figure 57 shows an example of how the kit could be stored. The 
board has a translucent back plate, so it doesn’t block sight, and there 

Metal strip for

magnetic connector pieces

Storage of
suction cup connectors

Sponge for wetting the suction cups

Cards with ideas
for starting points

Translucent back plate

All 140 shapes can be placed on the 100 pins

Figure 56: Coloring the tab might trigger children to pull it

Figure 57: Proposal for a board to store KonneKt on
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are 100 pins on the back plate, on which the 
140 shapes can be placed. Although the shapes 
will overlap and the board will require putting 
multiple shapes on each pin, the board will 
give children a good overview of the shapes 
available for play

The suction cup connectors can be stored in 
the tray beneath the pins, and on the left of 
the board, a metal strip can hold the magnetic 
connectors.

The board is approximately 600 x 600 mm 
and could either be attached to the window 
with suction cups or to a wall with screws.

21.2.5. Intercom
Isolation rooms already have an intercom 

system which allows people inside and outside 
to speak with each other. This intercom system 
can easily be made accessible for children, now 
that the PMC still has to be built. Being able 
to directly speak with each other will make 
communication and play between children at 
the PMC much, much easier, with or without 
KonneKt.

21.3. Explore
There are a lot of possibilities with KonneKt. 

Both with the set which is already there, but 
also for further development. Below, some 
ideas for further improvement and exploration 
can be found.

21.3.1. Reward system
The magnets stimulate children to play 

together. To encourage the use of the 
magnetic connector pieces, a system could be 
implemented to reward children when they 

use them. Figure 58 shows a semitransparent 
connector piece. When two magnetic connector 
pieces are connected on opposite sides of a 
window, children are rewarded for that action 
with a small light which flicks on.

In this way, they will be stimulated to connect 
more magnetic connector pieces. New games 
might even emerge because of the light. The 
idea is technically feasible. It could be a ‘deluxe’ 
addition to the existing magnetic connector 
pieces in the KonneKt kit. 

21.3.2. Handles
To make the magnets even more inviting 

to grab and to move around, handles can be 
added (see Figure 59). Just  ike the magnetic 
connector pieces, the handles have magnets 
on two sides. The handles can be connected 
to the magnetic connectors or be used directly 
through the window (see Figure 60).

Figure 58: A light flicks on when two magnetic 
connector pieces are connected on opposite sides of 

a window

Figure 59: A handle is more inviting to grasp and 
move around

Figure 60: The handles can be connected to the 
magnetic connector pieces or be used directly 

through the window
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22. Steps to implementation

22.1. Introduction
KonneKt is nearly ready for implementation. 

To implement KonneKt, however, there are 
still some aspects which need to be considered. 
Some necessary steps to implementation can be 
found in this section.

22.2. Step 1: Involve architects
A lot of decisions concerning the building 

of the Prinses Máxima Center have not yet 
been made. The exact layout of the windows, 
for example, has not yet been determined. 
The windows are crucial to the success of 
KonneKt. The windows should be large and 
easily accessible for children. Furthermore, they 
should not be too thick, or the magnets will not 
be strong enough. Stronger magnets can be 
used for thicker windows, but there is a limit to 
the force of the magnets, because the ‘pinching 
skin’ problem becomes more prominent when 
stronger magnets are used.

Placing large windows in the hospitalization 
rooms will not only make use of KonneKt 
possible, but it will also bring more daylight 
into the hallways and a create a connection 
between the hospitalization rooms and the 
rest of the hospital. Most modern children’s 
hospitals already have large windows for 
these reasons. This connection is even more 
important when all of the rooms are individual.

Also, to further improve the connection 
between isolated children and non-isolated 
children, the intercom system which will be 
placed at the Prinses Máxima Center can be 
adjusted to make it accessible for children.

To realize these recommendations and 
improve the social connectedness between 
hospitalized children and the rest of the 
hospital, the architects of the Prinses Máxima 
Center have to be involved.

22.3. Step 2: Share investment costs
Because the costs per Konnekt Kit decrease 

rapidly when more KonneKt kits are produced, 
it is advisable to find other hospitals that are 
also interested in buying KonneKt kits. Such 
hospitals need to have windows that are 
already suitable (large, accessible and thin 
enough) and need to have departments where 
hospitalized children are isolated (for example 
also in a burns unit). The Emma children’s 
hospital is an example. Also the windows in 
the rooms of the St. Jude Children’s Research 
Hospital (the largest pediatric oncology center 
in the world) seem to be suitable for KonneKt.

Although KonneKt is designed for a very 
specific context (isolated children), it can also 
be used by children who are not ill. KonneKt 
could teach them about magnets and polarity, 
it can stimulate their creativity and it can help 
them develop theory of mind. To expand 
the potential production size of KonneKt, the 
suitability of KonneKt for markets such as 
schools or day-care centers can be explored.

22.4. Step 3: Safety norms
Every toy needs to follow certain norms. 

Within the hospital, there are also safety norms. 
An overview of the norms that are applicable to 
KonneKt needs to be made. To make KonneKt 
suitable for implementation, the design of 
KonneKt has to be finalized with those norms 
and with the recommendations of the user 
research.

22.5. Step 4: Approach manufacturers
Once there is a good picture of the number 

of KonneKt kits that can be produced, and of 
the final design of KonneKt, manufacturers can 
be approached to discuss how KonneKt can be 
optimized for production.





Chapter 6 - To conclude
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23. Personal evaluation

23.1. My motivation
One year and eight months ago I wrote an 

essay for the course Reflection on Design. 
The assignment was to write about what kind 
of designer I was or wanted to be. Before 
writing the essay, I felt slight guilt for being 
an Industrial Designer, an ambassador of the 
consumer society. While writing the essay, 
however, I realized I didn’t have to facilitate or 
stimulate a consumer society as an Industrial 
Designer, and that my study at Industrial 
Design Engineering at the TU Delft gave me 
the skills and knowledge to do good! The 
essay came down to this: I want to aim for 
incremental and relative progress (with which I 
meant ‘I want to make the world a little better 
than it is now’). There are many ways to make 
the world a little better. As an Industrial Design 
Engineer, you could, for example, design more 
sustainable products. Since my personal interest 
lies in understanding users and their needs, 
and because I believe that by understanding 
users better, you can design products that 
are meaningful for them, I vouched in the 
essay that my way of making the world a little 
better would be to design products which 
truly improve the users’ life, without artificially 
creating demand for needs that don’t actually 
exist. ‘Too many people spend money they 
haven’t earned on things they don’t want to 
impress people they don’t like’ (allegedly Will 
Smith said this).

In the projects after this course, I tried 
to implement these philosophies, which 
worked very well in some projects, and was 
less successful in others. When searching a 
graduation project, I wanted to find a project 
in which I could embed these principles. When 
I heard about the Prinses Máxima Center 
and the projects that the PMC and the TU 
Delft would do together, I was immediately 
interested, since I believe hospitals are places 
where a lot can be done to improve the comfort 
and experience of the user. I decided to apply 
for a project, which finally resulted in the report 
that lies before you now.

So, have I succeeded in embedding the 
targets I set for myself one year and eight 
months ago? I believe so. I have been able to 
dive into the lives of children with cancer and 
I have the feeling I understand them fairly 
well now. Social contact is a basic need of 
people. For example, Maslow (1954) classifies 
‘belongingness and love’ as the third most 
important group of needs, positioned only 
under ‘physiological-’ and ‘safety’ needs. 
KonneKt can support social interaction for 
isolated children, which will gratify (part of) 
those needs and will improve the isolated 
childrens’ lives. I am very satisfied with that 
result.

23.2. Personal development
Apart from my idealistic targets, I have also 

promised myself to keep doing the things I like 
doing and to never stop learning. Within this 
project, I have also developed personally.

23.2.1. Understanding target groups
This project has once again confirmed me in 

my conviction that I take most joy in trying to 
understand a target group which is alien to me. 
I have further developed and expanded my 
skills and experience with interviewing sensitive 
target groups. In this project that target group 
was ‘isolated children with cancer’, but target 
groups in previous projects were ‘students 
with autism’ and ‘loitering youngsters’. I love 
learning about the world views of other people, 
and I would like to continue to do so in future 
projects.

23.2.2. Prototyping and iterative 
development

This has been the first time I have iteratively 
developed a concept. In former design 
projects I never made many prototypes. Being 
stimulated to do so by Elisa and Marco has had 
a tremendous (positive) impact on the result 
and has taught me the value of quick, simple 
prototypes and small tests. I will certainly be 
inclined to make simple prototypes more often 
in future projects.

23.2.3. Individual project
Within the masters programme of 

Industrial Design Engineering, there aren’t 
many individual projects. At the start of my 
graduation, I was uncertain if I would be able 
to run such a large project all by myself: I 
am a team player, and perform best when I 
can talk and brainstorm about a project with 
fellow team members. This project has shown 
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me that I have all the necessary capabilities to 
individually run a project, which is a comforting 
thought.

23.3. The project
Before I started with the project, I was worried 

about some aspects. For example, whether 
I would be able to cope with the emotions 
involved with dealing with children with 
cancer. Also, I expected at least a few bumps 
on the road, or to be a little fed up with the 
project by the end of it, as most graduates are. 
However, apart from some minor frustrations 
(gluing layers of the shapes together... aargh!), 
I have enjoyed every part of it. Especially the 
conversations with the children at the hospital 
were very inspiring for me.

I can honestly say this project was one of 
the highlights of my study at Industrial Design 
Engineering.
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24. Glossary
 - Acute Lymphoblastic Leukemia (ALL) - the 

most common type of cancer for children. 
With ALL, the bone marrow produces an 
overload of immature white blood cells, 
which results in a lack of red blood cells and 
platelets. ALL is a Hematologic malignancy.

 - Brain or central-nervous-system tumor - Solid 
tumor located in the brain or central nervous 
system (see 4.2.3 - ‘Brain and central nervous 
system tumors’).

 - Brain or CNS tumor - Brain or central-
nervous-system tumor (see 4.2.3 - ‘Brain and 
central nervous system tumors’).

 - Childcare worker -  Responsible for the well-
being of the children. The childcare worker 
will use play to help children cope with 
medical procedures and cancer treatment. 
The childcare worker also knows how to 
explain treatments to the children. He or she 
will be present during most treatments, to 
comfort the child and will help parents to 
understand their children’s behavior.

 - CNS - Central nervous system.
 - Day treatment - Being treated at the hospital, 

but being able to go home the same day.
 - Dutch Association Parents, Children, and 

Cancer - An interest group for families of 
a child with cancer. The Heroes chain is 
developed by this association.

 - Hematologic malignancy - Cancer of 
the blood or bone marrow (see 4.2.1 - 
‘Hematologic malignancies’).

 - Heroes chain - A chain for children with 
cancer: after each treatment the child gets a 
special bead, the beads are a sort of reward 
for doing the treatment. With the Heroes 
chain, the treatment process is visualized, 
and the chain can be used to explain others 
about the treatment process (see 7.3.2a - 
‘Heroes chain’).

 - Hospitalization - Having to stay at the 
hospital during one or multiple nights (see 
4.3.4b - ‘Hospitalization’).

 - Intravenous - Administered to a vein.
 - Isolation - Being hospitalized and restricted 

to leave the room. Parents, staff, and other 
people who enter the room also have to 
follow certain safety guidelines. Children 
are isolated for medical reasons (see 4.3.4c - 
‘Isolation’).

 - IV-pole - The fluids which have to be 
administered to a patient are hung on a pole 
with wheels: an IV-pole.

 - Kanjerketting - see ‘Heroes chain’.
 - Hodgkin Lymphoma - Cancer in the lymph 

nodes. Hodgkin Lymphoma is a Hematologic 
malignancy.

 - Leukemia - Acute Lymphoblastic Leukemia  
(ALL) or Acute Myeloid Leukemia (AML). ALL 
is five times more common than AML.

 - Late effect - A condition that appears 
(sometimes many years) after the curing of 
the cancer.

 - Lymphatic system - The network of vessels 
through which lymph drains from the tissues 
into the blood. 

 - Malignant - The tendency of cancerous cells 
to invade normal tissue or to recur after 
removal.

 - Metastasis - The development of secondary 
malignant growths at a distance from the 
primary site.

 - Nationaal Kinderoncologisch Centrum - 
Former name of Prinses Máxima Center for 
pediatric oncology.

 - NKOC - Nationaal Kinderoncologisch 
Centrum.

 - Olfactory - The sense of smell
 - Oncology - The study and treatment of 

cancer.
 - Parent-child unit - Room for one child and 

their parent(s). The area of the child and the 
parent can be divided into two parts by a 
room divider. Children can also be isolated in 
these rooms.

 - Pediatric - Relating to the medical care of 
children.

 - Peers - Persons of the same age, status, or 
ability.

 - PMC - See Prinses Máxima Center for 
pediatric oncology.

 - Play types - In this report, play types refers to 
adventurers, gamers, and tinkerers (see 8.5 - 
‘Play types’).

 - Prinses Máxima Center for pediatric oncology 
- National center for pediatric oncology which 
will be built in Utrecht.
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 - Port-a-cath - Often taking blood samples 
or administering medicine is harmful for 
the skin and invasive. A port-a-cath is a 
small appliance which is placed beneath the 
skin by surgery. With a port-a-cath, blood 
samples can be taken and medicine can be 
administered without using a syringe.

 - Social beads - Heroes chain beads that are 
artifacts of social interaction. They can be 
presents from other children, or they can be 
traded.

 - Solid tumor - Solid cluster of cancerous cells 
(see 4.2.2 - ‘Solid tumors’).

 - Treatment process - While ‘treatment’ 
usually refers to one single treatment (such 
as surgery, chemo therapy or a radiation 
session), ‘treatment process’ refers to the 
complete series of individual treatments a 
child gets during the treatment of cancer.

 - Theory of mind - The ability to understand 
what other people know, see, think, and feel. 

 - VOKK - Vereniging Ouders, Kinderen en 
Kanker, see Dutch Association Parents, 
Children, and Cancer
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Appendix 1: Research setup 
first iteration

Introduction
Not only the product design proposal, but 

also the research setup was designed. The 
goal of this research setup was to develop a 
generative interview method, encouraging the 
children between 6 and 10 years old to actively 
participate and to enable them to understand 
and communicate their perception of their 
situation.

Concept description
To ‘hide’ the interview, a well known and 

simple game was used: snakes and ladders.
The goal was to bring two participants 

together, who would both get a pawn on the 
board, and would take turns to roll a die. When 
the pawn of one of the participants would land 
on a question mark (which was a 50% chance 
for each roll of the die), he or she would get 
a question card with something I wanted to 
know. On the back of each question card was 
a symbol, hidden by a small post-it, which they 
could take of to see what kind of question it 
was. This was done to trigger their curiosity 
and urge for exploration.

There were four types of questions:
 - Top 3: The participant was asked to make a 

top 3. For example: ‘Are there also things in 
the hospital that are fun? What is the top 3 of 
most fun things?’

 - Draw: The participant was asked to draw the 
answer to the question. For example: ‘Can 
you draw a comic of your normal day at the 
hospital?

 - Enact: The participant was asked to enact the 
answer to the question. For example: ‘How 
did you friends react when they heard you 
have cancer?

 - Tell: The participant was asked to simply tell 
about the answer. For example: ‘Do you think 
your friends treat you different, now you’re 
ill? If that’s the case, in what way?’
These different categories of questions were 

created to enable different kinds of children 
to communicate their answers. The questions 
were sequenced from easy to answer questions 
to harder and deeper questions. For each 
answered question both participants would 
earn a point, and they would work together to 
gather as many points as possible.

The game would be finished when all 
questions were answered. After finishing a 
round, the participant would make a new 
round on the playing board

Evaluation
The goal was to play the game with two 

children to see whether it would deliver the 
desired results. However, the number of 
children in the right age range who could also 
leave their rooms to come in contact with others 
was too limited: in practice it was only possible 
to play the game with one child at a time.

The game was played with Lucas*, 7 years 
old. Unfortunately the interview was not a 
success. Lucas was not feeling very well at the 

time of playing the game, but even if he would 
have, it would not have been as successful as 
desired. There were a few issues with the game:
 - Lucas indicated he could not draw, so some 

of the questions could not be answered. I 
solved this by letting him tell me what to 
draw, which he did seem to enjoy.

 - Enactment of things was difficult for Lucas 
because he was physically restricted to 
his bed and not feeling very well, but also 
because it is very hard for children to enact 
something.

 - The categories of the questions were not a 
good trigger for imagination or engagement. 
They were a restriction and not an enabler 
for communicating answers or feelings.

 - Because there was no consequence to 
answering the question and no way to 
measure the quality of the answers, throwing 
the die became meaningless. Lucas could 
keep throwing the die whatever his answer 
was: there was no challenge.

 - When finishing the round (through chance, 
only landing on a few questions), Lucas 
thought he was finished and did not really 
feel like continuing the game.

Implications for further development
The interview technique should be something 

which can be done solitary, and which does 
not rely on specific skills of children (such as 
drawing), or on things that are difficult for 
children (such as enactment). The interview 
technique should also take children who are 
not able to leave their beds into account. There 
should also be a clearer goal to the game.

* Fictional names are used to protect the privacy of the participants
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Figure 61: Different types of questions

Figure 62: Snakes and ladders



104

Appendix 2: Research setup 
second iteration

Introduction
The goal of this iteration step was to build on 

the previous research setup, which aimed to 
provide a generative interview method, which 
encouraged children between 6 and 10 years 
old to actively participate and to enable them to 
understand and communicate their perception 
of their situation. 

Based on the test with the first interview 
setup, the following requirements are added: 
the interview method should be used with 
one child at a time, and take the (potential) 
restricted situation (e.g. bedridden) of the 
participants into account. It should also be 
adjusted to the skills children do and do not 
have.

Concept description
The second game contained the same 

questions as the snakes and ladders game. 
The game was introduced to the participants 
as a way to help ‘Daan’. Daan is a fictional 
character: a boy who has just heard he is ill, 
and wants to know what it will mean for him 
to be in the hospital. The participants were told 
to tell Daan the truth, and to not keep up a 
facade, so Daan would know what he would be 
up to.

Daan’s questions were divided into three 
categories, in which the participants could earn 
‘coins’. Each of the circles on the playing board 
(see Figure 63) would be obscured by a coin 

with a sad ‘Daan’ facing upwards. To indicate 
the progress, a coin would be turned around 
to show a happy Daan when a question was 
answered.

To add the feeling of playing a game, the 
participants would roll a die (one face with the 
‘home’ icon, two faces with the ‘hospital’ icon, 
and three faces with the ‘friends’ icon) to decide 
which category to answer a question from, and 
would get to open an envelope in the category 
of their throw.

Each of the questions was placed on an 
A4 paper, in a closed envelope. The closed 
envelopes were meant to evoke a feeling of 
curiosity, and a trigger to continue with the 
game.

Most of the envelopes also had something 
extra in them, such as stickers or finger 
puppets. These materials were meant as 
generative materials and as a trigger for 
sharing tacit and latent knowledge.

One of the assignments, for example, was 
to use stickers of faces and clothing to make 
an image of their three best friends. Another 
assignment was to classify their friends using 
images of animals. The depicted animals 
returned in a later envelope in the form of 
finger puppets to let the children replay how 
their friends reacted when they heard the 
participant had cancer.

The goal was to further question about what 
children said and did while they were tinkering.

Evaluation
The interview setup was discussed with 

several Industrial Design Engineers, and it 
was concluded that the character Daan had a 

lot of potential to give the children a purpose 
for telling as much as possible, but that the 
character could be brought to life more.

Also, the number of assignments was 
considered to be quite high. There was a 
possibility that children had to, or wanted to 
stop halfway the interview. With the current 
setup, children will not have ‘reached’ anything 
yet when they stop halfway.
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Figure 63: Layout of second game, with questions in 
the categories ‘home’, ‘hospital’ and ‘friends’.
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Implications for further development
The character Daan should be brought to life more. Also, the number 

of assignments needs to be reconsidered, and clearer goals and setpoints 
need to be added to give the participants the feeling of really ‘reaching’ 
something, even when they do not complete the game.

Figure 64: One of the question sheets: ‘Who are your best 
friends? Use the stickers to make an image of  your friends!’

Wie zijn jouw beste vrienden?
Gebruik de stickers om een plaatje te maken van je 
vrienden! Je mag er ook dingen bij tekenen!

1. V
rienden

............................
Naam

............................
Naam

............................
Naam

Figure 65: ‘If your friends were animals, which ones would they 
be, and why?’

Als jouw vrienden dieren zouden zijn... Welk dier zouden ze dan zijn?

En waarom?

2. V
rienden

Figure 66: In a later envelope, the animals returned as finger puppets, with 
the assignment to re-enact the reaction of each friend when they heard the 

participant had cancer.
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Appendix 3: Evaluation of 
used research setup

Introduction
The interview setup was adjusted after the 

second interview setup iteration. The method 
used is described in 7.2 - ‘Method’. The 
interview method was very successful and 
has a lot of potential for research in sensitive 
environments. Further developing the research 
setup, however, did not fall within the scope 
of this project. In this appendix, you will find 
an evaluation of the interview method and 
recommendations on how to further improve it.

Evaluation
Due to a limited number of available 

participants in the target age (between 6 
and 10 years old), the interview method was 
used with a broader group of children: six 
children of 5 (F), 9 (F), 9 (F), 11 (M), 11 (M) and 
13 (M) years old. Four of the six participants 
enjoyed the game very much, and finished all 
assignments and the other two (the girl of five, 
and one of the boys of eleven) did not finish 
all assignments. Both these children were very 
shy, and a little intimidated by the interview. 
Especially the boy did not want to talk about 
the hospital or cancer. After stopping with the 
game, he did want to talk about unrelated 
subjects: soccer, for example. He was intrigued 
by the recording device used to record the 
session and was willing to tell some things to 

the recording device if I would leave the room. 
He was also willing to listen back to what he 
had recorded together.

Even though I expected the game to be too 
childish for children above ten, both the girls 
of nine, and the boys of eleven and thirteen 
enjoyed the activity a lot.

The interviews provided the insights and 
results they were designed for. The results 
of the interviews can be found in 7 - ‘Field 
research’.

Below, an evaluation of the different parts of 
the research setup can be found.

Playing board
The board, with a division between three 

categories of questions, and three ‘levels’ of 
achievement worked to give the participants 
insight in how far they were. Throwing the die 
to decide which category to answer a question 
in introduced unpredictability, which added to 
the ‘game-feeling’ of the research setup. 

Character Daan
I believe the character Daan did not add a 

lot to the interview. Daan did help to make the 
layout of the assignment papers more playful. 
I’m uncertain if it helped the children tell their 
stories to Daan, since nobody addressed Daan 
during the interview, and since I was the 
person posing extra questions.

Playful assignments
The fact that the assignments were hidden 

in envelopes which had to be opened, and 
which could contain extra elements such as 

stickers, made most children curious to see 
what would be in the next envelope and was 
an encouragement to continue.

The different types of assignments were 
not equally successful. The assignments 
were something had to be made with the 
stickers, such as images of friends or a map 
of the hospital room, were very successful 
and inspiring. The materials provided gave 
enough starting points to make something nice 
and to tell something about the subject. The 
assignments were a list or a top 3 had to be 
made worked for the interview, but were not 
seen as a lot of fun. The assignment with the 
puppets, which had to be used to enact the 
reactions of their friends when they heard the 
participant had cancer was perceived as fun, 
but not very useful for gathering insights (the 
puppets were fun, but the assignment was too 
hard to execute).

Implications for further development
If the research setup would be further 

developed, or applied in a different domain, 
these recommendations apply:
 - The setup should be tailored to what children 

are able to do. The results of my interviews 
show that enactment, for example, is very 
hard for most children.
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 - There are many different types of children. 
During this interview, most children were 
very happy to tinker and be creative with 
stickers. Part of the reason why the setup 
worked so well, however, was that the 
children who participated were very bored. 
They could not leave their rooms or beds 
during a period of a few hours, or in some 
cases even a few days. For them, any activity 
was a very welcome interruption of the rut.

 - Visualizing the progress, and adding 
achievements helps to motivate the 
participants to continue.

 - Adding some element of surprise, suspension 
and unpredictability (in this setup with the 
die and the closed envelopes) makes the 
interview more exciting.

 - Adding a character to tell the story to might 
help, but wasn’t developed far enough in this 
setup to do so. It would be advisable to bring 
the character even more to life. For example, 
this could be done in the shape of a puppet 
which the participants can hold during the 
interview. The case with the shy eleven year 
old boy and the memo recorder shows that 
introducing exciting gadgets might help to 
get children talking. You could think of a 
puppet with a built-in memo recorder and 
replay button.

 - A good balance has to be found between 
giving the children enough generative 
starting points for a creation, so they will 
know where and how to start, while still 
giving them the possibility to tell their own 
stories.

 - The assignments took a while to complete, 
which was a good opportunity for further 
questioning on the subject. While the children 
were distracted and working on something, 
they could tell their stories. It is advisable 
to make assignments which take a while to 
complete.

 - A balance has to be found between fun and 
usefulness for the interview. The puppet-
assignment didn’t provide a lot of interesting 
new insights, but were fun, and did help in 
eliciting curiosity to what might be in the 
next envelope.
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Appendix 4: Assignment 
sheets of interview

Assignment sheets

Translations
Below, the translations of the assignments 

sheets can be found.
 - Hospital 1 - Can you make a floor plan of 

your hospital room using the stickers? Use 
the green and red dots to show which places 
are nice and which places are stupid.

 - Hospital 2 - What is the top 3 of things you 
like to do in the hospital?

 - Hospital 3 - Do you ever play with other 
children at the hospital?

 - Hospital 4 - Use the stickers to make a comic 
of a normal day in the hospital.

 - Friends 1 - Who are your best friends? Use 
the stickers to make an image of your friends. 
What kinds of things do you like to do with 
them?

Als jouw vrienden dieren zouden zijn... Welk dier zouden ze dan zijn?

En waarom?

2. V
rienden

Gebruik de vingerpoppetjes van de dieren van je vrienden
om uit te beelden wat zij zeiden of dachten toen ze hoorden 
dat je ziek bent!

3. V
rienden

Figure 72: Friends 2

Figure 73: Friends 3

Kun je een plattegrond maken van jouw kamer in het ziekenhuis met
deze stickers en door te tekenen?

Welke plekken in de kamer zijn stom en welke zijn leuk? 
Gebruik de groene en rode stippen om die plekken aan te geven!

1. Ziekenhuis

Wat is de top 3 van de dingen die jij het liefste in het ziekenhuis doet?
Vul ze hieronder in.

Tekenen mag ook!

1)

2)

3)

2. Ziekenhuis

Figure 67: Hospital 1

Figure 68: Hospital 2

Wie zijn jouw beste vrienden?
Gebruik de stickers om een plaatje te maken van je vrienden! 

Wat voor dingen doe je graag met je vrienden?

Je mag er ook dingen bij tekenen!

1. V
rienden

............................
Naam

............................
Naam

............................
Naam

Speel je wel eens met andere kinderen in het ziekenhuis? 

Waarom wel / niet? 

3. Ziekenhuis

Laten we een stripverhaal maken van hoe een normale dag in het
ziekenhuis er uit ziet! Gebruik de stickers om je dag te beschrijven.

Tekenen mag ook!

4
. Ziekenhuis

Figure 69: Hospital 3

Figure 71: Friends 1

Figure 70: Hospital 4
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 - Friends 2 - If your friends would be animals, 
which ones would they be, and why?

 - Friends 3 - Use the finger puppets to enact 
what your friends said and thought when 
they heard you are ill.

 - Friends 4 - I think my friends will not really 
understand how it is to be ill. Do your friends 
understand you well?

 - Home 1 - What is the top 3 of things you like 
to do at home?

 - Home 2 - What is the top 3 of things you like 
to do at home?

105

ABC

Figure 77: Sticker sheets included with hospital 1

Figure 78: Sticker sheets included with hospital 4

Ik denk dat mijn vrienden niet goed zullen begrijpen hoe het is om ziek
te zijn.

Begrijpen jouw vrienden jou goed? Waarom wel of niet?

4
. V

rienden

Figure 74: Friends 4

Wat is de top 3 van de dingen die jij het liefste doet als je thuis bent?
Vul ze hieronder in.

Tekenen mag ook!

1)

2)

3)

1. Thuis

Welke dingen die je thuis graag doet, zou je in het ziekenhuis 
ook graag willen doen?

...................................................................................................................................

...................................................................................................................................

2. T
huis

Figure 75: Home 1

Figure 76: Home 2 Figure 79: Sticker sheets included with friends 1 Figure 80: Finger puppets included with friends 4
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Appendix 5: Persona characteristics cards

Figure 81: Portraits, from left to right: young girl, older girl, young boy, older boy

6 years oldAge 6
Children of age 6 see friends as 
a ‘handy playmate’. Friendship 
does not yet have an enduring 
quality.
At age 6, children start 
developing social play rapidly.
They start doing handicraft, 
small puzzles and simple board 
games.
They can skip around on one 
foot, and ride a tricycle and 
throwing and catching things 
goes quite fluently.

Age 8
At age 8, friendship starts to 
get a more enduring quality. It 
costs more effort to get a real 
friendship started.
Card and board games 
become more complex, but 
games from younger ages are 
still done.
Children this age can easily 
ride a bicyle and often like 
active games. They can jump 
higher, further and more 
precise.

Age 10
At age 10, real friends are 
more and more loyal to each 
other. Friends choose each 
other because they like each 
others’ personalities and agree 
to spend time together.
Kids this age are able to 
understand and play complex 
board games like chess or 
stratego.
They become stronger, and 
their motor skills are better 
than the younger kids.

Figure 82: Ages of children in target group and corresponding characteristics
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6 years oldRegular day
treatment

When a child has, for example, 
Leukaemia, he or she will have 
to return for day treatments 
during a period of one or two 
years.
Children will have to return 
once a week, and will stay at 
the hospital during a few 
hours. They will not sleep at 
the hospital.
During day treatment they 
have an IV pole, but they are 
allowed to walk around.

Isolation
Isolated children stay and sleep 
in the hospital. Isolation takes 
at least one day, but can take 
up to three or four months.
During isolation, children are 
not allowed to leave their 
rooms at all. They are however, 
often able to leave their beds 
and participate in activities.
Parents are allowed to be with 
their children, and often stay 
with them in their rooms.

Normal
hospitalization

Hospitalized children are 
staying in the hospital during 
at least one night, but mostly 
longer. They have their own 
room, which they share with 
their parents.
They are allowed to leave their 
rooms and walk around in the 
hospital.
Often, they feel well enough to 
do so, and feel well enough to 
play.

Figure 83: Types of stay in the hospital and implications
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Figure 84: Preferred play type, and place in play behavior type diagram of Gielen (2010)
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Appendix 6: 12 Idea 
directions

Goal
To assess the quality of different concept 

directions and to select the most promising 
concept directions for further development.

Description

Personalia game
What? At the hospital, children can choose 

to participate in a ‘personalia game’. They 
answer some questions about things such as 
their hobbies, age or gender. They then get the 
assignment to find someone with a specific set 
of characteristics. Such an assignment could be 
‘Find a boy who is 8’. Accomplishing such an 
assignment would earn the player points.

Why? Children will be motivated to speak 
to other children and ask about who they are. 
The game could be designed in such a way 
that children with common personalias are 
matched more often (see 7.3.3b - ‘Befriending 
on commonalities’)

Teddy take care
What? Children get a cuddle which has to 

be taken care of (tamagotchi-like), but which 
has to stay in the hospital. When leaving the 
hospital, the ‘owner’ of the cuddle needs to find 
someone to take care of the cuddle.

Why? Children who have to stay in the 
hospital for a longer period of time, for 
example, isolated children, are better able to 
take care of the cuddle.

The children who have to find a carer are 
therefor encouraged to make contact with 
isolated children. Being able to take care of 
something will also give isolated children a 
feeling of purpose and importance.

Social bead box
What? A kit which contains all necessary 

materials to make your own Heroes chain 
beads.

Children will be encouraged to give their 
beads away, or to trade them with other 
children.

Why? Children at the hospital were very 
eager to expand their Heroes chain. Where the 
Heroes chain now only displays the treatments 
a child goes through, the treatment process is 
much broader. For example, it also consists of 
meeting people, which can be displayed in this 
manner

Because children want to collect beads, they 
will be eager to approach other kids to ‘earn’ or 
trade a friendship bead. Also, making your own 
beads can be a good past time during the time 
at the hospital.

Cooperative tinkering
What? All children make a part of a common 

tinker project, for example, every child makes a 
wagon of a train.

Figure 85: Personalia game, teddy take care and 
social bead box
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Why? Children create something together, 
even when they are not able to all be in the 
same room at the same time. This creates a 
feeling of connectedness.

Window play
What? Use the window as a playing board. 

Design a game which can be played on the 
window.

Why? For isolated children, their window is 
their connection with the rest of the hospital. 
A window game gives isolated children the 
opportunity to play with children who are not 
isolated.

Sticky messages
What? Children get a blowpipe which they 

use to shoot sticky objects on the window. 
With multiple sticky objects, they can create 
messages or drawings on the window.

Why? Children can communicate things 
and attract attention from people on the hall 
without leaving their beds.

Group bead
What? One bead is added to the Heroes chain 

which tells which type of cancer you have: 
hematologic, solid tumor or a brain or CNS 
tumors.

Why? By explicitly making a distinction 
between different groups, you might create a 
‘group feeling’ within different departments. 
The creation of such a group feeling might 
bring people of one group closer together. Also, 
children who are in the same group already 
have something in common, which helps in 
creating friendships.

Carousel
What? There is a string which leads past the 

window of all the rooms. The string moves 
slowly around, and everybody can add their 
creation to the string.

Why? Children will see the creations of other 
children passing by in front of their window, 
and know other children can see their creation. 
The string is their physical connection with the 
rest of the hospital.

Figure 87: Sticky messages, group bead and 
carousel

Figure 86: Cooperative tinkering and window play
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Patches of comfort
What? Every time a child has to be in an 

isolation room during a certain period, he or 
she can make a patch to sew on the blanket.

Why? Because your patch is not the only 
patch on the blanket, the child realizes there 
have been other kids in the room, and he or 
she will feel less lonely. Making the patch is an 
activity which helps to pass time, and looking 
at the patches other children made provides a 
passing of time as well.

Also, children get the chance to leave 
something in the isolation room: their ‘legacy’.

Totem pole
What? Every child in isolation contributes to 

an artwork in the central hall.
Why? The isolated child gets a feeling of 

involvement and control in the world outside 
of their rooms. Because children work together 
on something, a feeling of connectedness might 
grow.

I’m bored button
What? Next to each bed in the hospital is a 

button which children can press then they are 
bored. When two children press the button, 
they are connected via an intercom.

Why? Children who are bored welcome any 
type of contact or change of normal routine. 
This gives two children who are bored the 
opportunity to get to know each other. It will 
also be exciting for children, because it is not 
certain who will be on the other side.`

Personalized heroes chain
What? The Heroes chain tells something 

personal about the owner, by adding a few 
personal beads. There should be a choice 
between many different ambiguous beads, 
such as a soccer bead, a scissor bead, a car 
bead, etc., etc., etc.

Why? Apart from the beads which spell the 
name of the owner at the start of a Heroes 
chain, the Heroes chain is not very personal 
now. Adding elements which tell something 

about yourself might encourage children to tell 
other children about their beads (and about 
them!).

Figure 88: Patches of comfort and totem pole Figure 89: I’m bored button and personalized 
heroes chain
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Appendix 7: User test 
checklist

Introduction
To structure the observation and to keep an 

overview of aspects to pay attention to during 
play, a checklist was compiled. The checklist 
was filled in by the researcher during the test.

Practical
 - How many shapes are on the window?
 - How many suction cups are on the window?
 - How many magnets are on the window?
 - How many shapes are used per connector?
 - How many children are playing with 

KonneKt?
 - How long are children playing with 

KonneKt?
 - Which shapes are used most?

Usability
 - Do children understand how to use the 

magnets?
 - Do children have enough force in their hands 

to use the magnets?
 - Do children understand the polarity of the 

magnets?
 - Do children understand how to use the 

suction cups?
 - How do children remove the suction cups 

from the window?
 - Do children have enough force in their hands 

to remove the suction cups from the window?
 - Are children able to put the shapes on the 

connectors?

Contact between children
 - How do children make first contact?
 - How much (and how) do children 

communicate?
 - To what extent do children play individually?
 - To what extent does the children’s play 

influence each other?
 - To what extent do children play cooperative? 
 - To what extent do children play competitive? 
 - To what extent is the play with KonneKt 

window-oriented?

Other
 - Which (types of) games are played with 

KonneKt?

Questions afterwards
During and after play, children were asked 

the following questions:
 - Waren er dingen die je met de KonneKt 

wilde doen, maar die niet konden? 
Were there things which you wanted to do 
with KonneKt, but couldn’t?

 - Zijn er bepaalde vormen die je graag had 
willen hebben, maar niet had? 
Are there shapes you would have liked to 
have, but didn’t have?

And to indicate to which extent they agreed or 
disagreed with the following statements:

Met KonneKt... 
... kan ik samen met andere kinderen spelen
... kan ik tegen andere kinderen spelen
... voel ik me minder geïsoleerd
... kan ik in contact komen met andere kinderen

... kan ik bestaande spelletjes spelen

... kan ik veel verschillende dingen uitproberen

... kan ik de persoon aan de andere kant een 
beetje plagen
... kan ik bouwen wat ik wil
... kan ik mooie dingen maken
... kan ik verschillende werelden bouwen
... kan ik verhalen vertellen

With KonneKt... 
... I can play together with other children
... I can play against other children
... I feel less isolated
... I can come into contact with other children
... I can play existing games
... I can try out a lot of different things
... I can tease the person on the other side
... I can build whatever I want
... I can make pretty things
... I can build different worlds
... I can tell stories

However, because the youngest children were 
too young to understand the questions, and the 
older children were too occupied with playing, 
they answered ‘Yes’ to every statement, so the 
answers to the answers of the last questions 
were left out in the assessment of KonneKt.
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Appendix 8: Shapes in kit

Number of shapes

2x

1x

3x

5x4x

8x

16x

14x
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1x



118

Colors of sheets
The shapes will be produced in eight colors, but there will be only 

four different color combinations available. Figure 90 for clarification.
The shapes can be produced from four 300 x 400 x 8 mm EVA foam 

sheets (see Figure 91).

Figure 90: Colors of shapes
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Figure 91: The shapes can be produced from fovur 300 x 400 x 8 mm EVA foam sheets
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Appendix 9: Cost estimation

Introduction
For estimating the total costs, the following costs aspects of each 

element in the kit have been considered: material costs, investment 
costs (such as molds, punch press), production costs and assembly costs.

Shapes
There are 140 shapes in a kit, which fit on four EVA foam sheets of 

300 x 400 mm. The costs for laser cutting and for a punch press have 
been analyzed. For a small number of kits it is cheaper to laser cut, but 
for a series of more than 200, it is cheaper to invest in a punch press.

Material: EVA foam
Properties: thickness 9,5 mm
Price: 30,54 € per square meter1

Material costs per sheet: € 3,66
Sheets in one kit: 4
Material costs per kit: € 14,66

Laser cutting costs per hour: € 402

Laser cutting time per sheet: 15 min.
Sheets in one kit: 4
Production costs per kit: € 40,00

Punch press investment costs: € 10.0003

# kits 200 400 800 1500 2000

Production per kit  € 50,00  € 25,00  € 12,50  € 6,67  € 5,00 

Total costs
# kits 200 400 800 1500 2000

Material per kit € 14,66 € 14,66 € 14,66 € 14,66 € 14,66

Production per kit € 40,00 € 25,00 € 12,50 € 6,67 € 5,00

Total per kit € 54,66 € 39,66 € 27,16 € 21,32 € 19,66

Magnet connectors
Assuming there are 20 magnetic connectors in one kit, which each 

have 2 magnets in them. The magnets are contained by PVC tubes.

Material: PVC tube
Diameter: Ø 12 mm
Length tube: 2000 mm
Length connector: 46 mm
Connectors per tube: 43

# of kits 200 400 800 1500 2000

Price per tube:4 € 3,46 € 3,46 € 3,25 € 3,25 € 3,25

Material: Neodium magnets
Diameter: Ø 10 mm
Pulling force: 2,4 kg

# of kits 200 400 800 1500 2000

Price per magnet:5 € 0,21 € 0,20 € 0,18 € 0,18 € 0,16

Time to assemble: 3 sec3

Price per hour: € 253

Assembly price per connector: € 0,02

Total costs
# kits 200 400 800 1500 2000

PVC per kit € 1,61 € 1,61 € 1,51 € 1,51 € 1,51

Magnets per kit € 8,56 € 7,80 € 7,12 € 7,12 € 6,56

Assembly costs per kit € 0,42 € 0,42 € 0,42 € 0,42 € 0,42

Total per kit € 10,59 € 9,83 € 9,05 € 9,05 € 8,49
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Suction cup connectors
Assuming one kit contains 30 suction cup connectors, which are 

injection molded.

# of suction cups 6000 12000 24000 45000 60000

Material price total:6 € 568 € 669 € 1.337 € 1.897 € 2.529

Production price total:6 € 2.920 € 2.924 € 5.682 € 5.356 € 7.086

Tooling price total:6 € 4.555 € 6.983 € 6.983 € 10.626 € 10.626

# of kits 200 400 800 1500 2000

Material per kit: € 2,84 € 1,67 € 1,67 € 1,26 € 1,26

Production per kit: € 14,60 € 7,31 € 7,10 € 3,57 € 3,54

Tooling per kit: € 22,78 € 17,46 € 8,73 € 7,08 € 5,31

Total per kit: € 40,22 € 26,44 € 17,50 € 11,92 € 10,12

Total price per kit

# of kits 200 400 800 1500 2000

Shapes: € 54,66 € 39,66 € 27,16 € 21,32 € 19,66

Magnet connectors: € 10,59 € 9,83 € 9,05 € 9,05 € 8,49

Suction cup connectors: € 40,22 € 26,44 € 17,50 € 11,92 € 10,12

Total per kit: € 105,46 € 75,92 € 53,71 € 42,29 € 38,27

Sources
1 MCMaster (http://www.mcmaster.com/#eva-foam/=mxj713, 

accessed June 18th, 2013)
2 Tender by Laserbeest
3 Estimation
4 RS-components (http://be02.rs-online.com/web/p/pvc-abs-mdpe-

pipes/4374888/, accessed June 18th, 2013)
5 Tender by Supermagnete
6 Estimation by Custompartnet (http://www.custompartnet.com/

estimate/injection-molding/?low=1, accessed June 18th, 2013, see 
Figure 92 for used settings)

Figure 92: Settings Custompartnet


