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Abstract  
This paper documents the process behind Tetra; a 

socio-technical intervention designed to aid Buddiez: 

an institution dedicated to bringing together 

chronically ill and healthy children as friends. This 

report contains a literature review, stakeholder 

analysis and documentation behind the Tetra device, 

as well as recommendations for Buddiez moving 

forward.  
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Chapter 1: Introduction  

1.1 Introduction on topic  

Friendship is an essential aspect of social development in children. When children choose 
their friends, without realising, children tend to pick others with the same cognitive 
abilities and social skills as their own. Within this friendship the child has created a new 
and more relatable environment where it can learn what normal behavior is, and what 
are (parental) quirks. Here the child can acquire new (social) skills through their own 
test analysis[1].  

In the Netherlands, approximately one in five children is sick for a prolonged 
period of time[2]. Their sickness often interferes with their daily lives, which makes it 
hard to do the normal things such as playing sports, going to school and making friends.  
When the sickness gets in the way of making friends and building up social connections 
with other kids, it can result in a feeling of loneliness and the children often become 
preoccupied with their own illness. On the other hand, as a healthy child, it can be hard to 
understand how chronic illness influences daily routines. When children stop showing up 
to school or are absent often, the reality of the two children starts to drift apart and the 
likelihood of friendship decreases fast.   

“Buddiez” is an institution that professionally matches a chronically- or prolonged 
ill child to a healthy child, and makes them ‘buddies’. The aim of this institution is 
twofold, to support the social development of chronically ill children and to raise 
awareness of chronic illness in healthy children.   

1.2 Client Brief  

The institution has commissioned the design of an intervention to help solve or alleviate 
the issue of buddies not seeing each other often enough and thus having trouble building 
up their friendship.  
Their initial ideas revolving around the prospect of creating a new, dedicated social 
media platform. This is why research into the field of peer-to-peer media, such as ‘video 
chatting’ (eg. Skype, facetime), will be explored. Furthermore the institution stresses that 
the to-be-designed intervention is ‘safe’ when it comes to privacy. Meaning that the data 
either is useless without the intervention, or in case of using visual material produced by 
the buddies, the data needs to be extremely well protected. The other requirement is that 
through the intervention the buddies come to see the value of their special friendship as a 
buddy and experience a feeling of uniqueness.  

  
1.3 Problem statement  

Buddiez uses a matchmaking system (blind (play)-dating for sick and healthy children) to 
create buddy-couples. The problem they are facing is that, after buddies are created, they 
very rarely have the opportunity to see each other. Very often, buddies live in very 
different cities and are heavily depending on their parents to travel. Parental judgment 
regarding schedules or their children’s health can bottleneck the communication 
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between the children; the children rarely meet, limiting the natural growth of their 
friendship.  
  Especially the younger group of children suffers from this bottle necked 
communication. Also because they have not yet grown custom to using social media as a 
tool to reconnect to their friends. Using social media to communicate can be extra tricky 
since there are many ways to use and consumer this social media, which in its turn makes 
parent anxious towards the idea of letting their child use social media at all. 
  

 1.4 Research Question  

For this design-project to be successful, we need a structured approach that makes sure 

that the conclusions that are drawn and the decisions that are made, are based upon the 

user and not for the sake of building a new intervention. The research question will 

therefore be the following:  

 
“What are the possibilities and limitations of designing a socio-technical intervention 
that assists newly formed “buddy couples*” in building and maintaining long distance 
friendship.” 

 

The research question will be supported by the following sub-question that help to keep 
up a clear scope within which the research and design process will fit.  

 

● How do long distance and a-symmetry** impact the development of lasting 
friendship between children?  

● How do current socio-technical interventions assist people in making and 
maintaining long distance friendships/relationships?  

● How do current socio-technical interventions assist people in making and 
maintaining a-symmetric friendships/relationships?  

● What are the possibilities for designing a socio-technical intervention that assists 
newly formed “buddy couples*” in building and maintaining long distance 
friendship?  

● What are the limitations for designing a socio-technical intervention that assists 
newly formed “buddy couples*” in building and maintaining long distance 
friendship?  

 

*Buddy couples are defined here as: a healthy child- sick child couple, matched by the institution Buddiez.  

**An a-symmetric relationship is here defined as a relationship between a (generally) healthy and 
(chronically) sick individual. Because the friendship is ‘artificially’ created and is therefore unique (a 
friendship created outside of their normal environment rarely happens among children). Due to these unique 
circumstances, the new friendship is influenced by certain factors, that make that their friendship cannot be 
addressed as if it was any other friendship.  
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Chapter 2: Context exploration  

2.1 Background Research  

In order to better understand the complex situation surrounding institution “Buddiez”, 

several scientific papers that examines the major works published concerning the impact 
of long distance on the development of lasting friendship between healthy and 
chronically sick children. Having a better understanding of the potential consequences of 
long distance and the a-symmetry buddies face, will help creating a better defined frame 
work for our design later on.  The questions researched in this section are the following: :  

1. How are friendships between children formed?  
2. How does distance impact the ability for children to make and maintain 
relationships?  
3. How does chronic illness impact the ability for children to make and maintain 
friendships? Assessing published works on these topics will contribute to 
understanding the complex situation surrounding institution “Buddiez”.   

  

2.1.1 Friendship values between children 

A friend can be defined as ‘someone with whom one has a bond of mutual affection, typically one 

exclusive of sexual or family relations’ (“Friend”, 2017). Logically, it takes time before people 
come to the point where someone considers another as a close- or best friend. When it 
comes to children,  there is a pattern that shows the gradual development of friendship. 
One of the sources that talks about this,  is a chapter written by Bigelow and La Gaipa 
(1995), where the authors use a framework of developmental stages to describe how 

children’s expectations of friendships change over time.  They asked children and 
adolescents to write about an ideal friendship, and about how real friendships grow and 
decay.  Using this information they categorized the children's writing using eight 
developmental stages. In the charts below, friendship values to the left are associated 
with appearing in earlier stages of cognitive development, while those on the right are 
associated with higher cognitive development.   
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Graph 2. In this graph, the friendship values that are most important for building a friendship are plotted.  

Friendship Values   

                

  

Ideal Friends 

Friendship Values 

Graph 1. This graph shows the friendship values that children and adolescents would want their ideal friend to have.  
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It was found that dimensions higher in the developmental scale (specifically loyalty, 

genuineness and intimacy potential) were more likely to influence perceptions of ideal 

friendships in older adolescents. However, “common activities” was a common dimension 

describing ideal friends in both groups. When writing about the growth of an existing 

friendship, common activities was by far the largest dimension for both groups, while 

evaluation was higher for children and loyalty and intimacy potential were listed higher 

for adolescents. While writing about the decay of a past friendship, a lack of common 

activities was  much less frequent, with lack of mutual admiration and loyalty being cited 

frequently by both groups. The results confirm that many childhood friendships follow a 
similar pattern of growth and decay.   

Bigelow and La Gaipa link the difference in speed of friendship progression with 
the stage of children's social and cognitive level of development. They hypothesise that 
children often tend to pick age-peers as a friends because they gravitate to peers with 
similar levels of social development in order to understand what ‘normal behaviour’ is 

and what behavioural (parental) quirks are.  
Furman and Bierman confirm the trends outlined in the charts above in their 

paper. They state that young children see their friends as play-mates whom they like to 
spend time around. It is not until later that they begin to describe admirable qualities of 

Friendship Values 

Graph 3. In this graph, the friendship value that is most likely to wear down the friendship, if there is a 'lack'  of this  
specific friendship  value, is plotted. E.g.  A lack of loyalty has the most severe impact on the friendship.  
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their friends. As Furman and Bierman explain, friendship becomes more stable when 
children start to identify dispositional (rather than behavioural) qualities in one another.  

It is not until a child is approximately twelve years old that they begin to expect 
some kind of permanence in a friendship. Both papers emphasise that by adolescence, 
children reach the point where they emphasize the importance of acceptance, loyalty, 
intimacy and common interests in friendship (Furman & Bierman, 1984; Bigelow and La 
Gaipa, 1995).   

  

It is important that when reading these theories, we take a good look at the date of 
publication. Both sources are from before 2000 and the influence of the world wide 
web(1991) was not as big as it is today. The sources remain useful since both of them 
look at the development of children in the early stages of life, where social media does 
not yet play the role it does in later teenager and adolescent life. This creates a clear 
understanding of the foundations friendship is built upon. Seeing the gradual change in 
friendship over time might also help to determine the role technology could play. The 
technology should tap-in where its ‘presence’ is most valuable, so it really contributes to 

the friendship.  
 

2.1.2 The impact of distance on the ability to make and maintain friendships  

Common activities are an essential factor in building up friendship. Since this graduation 
project revolves around children, the geographical distance influences strongly the 
amount of times the buddies (can) see each other. This is because often they are not yet 
allowed to cross ‘long’ distances independently (parental strain). Small differences in 
geographic location can have large impacts on the amount of time children spend 
together (generally important in having common activities) (Johnson et al, 2009). The 
effect is compounded because the cost of traveling a long distance appears to be much 
higher when the benefit of the interaction is still ‘unknown’. This makes geographic 

nearness an especially strong influence on new friendships. In contrast, when two 
children live close together, proximity can compensate for social and cultural barriers 
that a child might hinder the development of friendship in other situations (Johnson et al, 
2009).   

Once a friendship is stable and both parties see the value of their friendship, the 
distance (if any) between friends starts to matter much less (Weiner & Hannum, 2013; 
Bigelow & La Gaipa, 1995). In terms of perceived support, long-distance friends were not 
that different from geographically close friends. This suggests that distance does not 
impact the expected support when friends are in need, this could be indicative of the 
efficacy of new online ways of communicating. Weiner and Hannum explain that, as 
perceived support is not negatively influenced by long-distance, long-distance friendship 
can in fact be a functioning component in a social support network (Weiner & Hannum, 
2013).   

Distance does then have a large impact on children’s ability to make friends, as 
common activities and proximity are important factors in the growth of friendships. 
However, once children are stable friends, distance has a much smaller impact.   
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There is a clear overlap between the findings of ‘friendship values’ and the impact 

of distance. Both conclude that distance negatively correlates with the ability to build-up 
a lasting friendship. It remains important to stay critical and test if this conclusion is true 
for the actual target group. Since there is access to all twenty two children at Buddiez, 
interviews can be conducted to help and compared the results to what was found in 
literature. This can help the design process to formulate realistic needs based upon 
literature and on the real world.  

  

2.1.3 The impact of chronic illness on the ability of children to make and maintain 

friendships  

Children tend to gravitate towards peers that are in a similar state when it comes to 
social development. Considering chronically ill children struggle to participate in 
activities like normal children, they are is already in an unbalanced situation - where 
social development cannot flourish the way it normally would. This situation is even 

more complicated due to a ‘lack of understanding’ from their healthy peers. Healthy 
children are less likely to be fully aware of the physical-, and  emotional impact chronic 
illness can have on someone's life. They often do not see how disruptive illness can be 
(Brodie, 1974), especially when not having experienced severe illness in their close 
family. Because of this lack of empathy, it can be harder to be supportive and 
understanding towards their chronically ill peers. Sick children also participate less in 
common activities, exacerbating peer relation deficiencies (Forgeron et al, 2010).   

  Not only do these children have to deal with peers, their own parents play an 
important part as well. When a child is sick, it is to be expected that the parents are more 
cautious and pay extra attention to the well-being of their child. However this can also 
become a restrain in the ability to make or maintain friendship. Parental overprotection 
can be a real burden for sick children. Wanting to play and have the chance to “be 

normal”, parents can often hold back their children, further limiting the chances that sick 
kids have to develop socially and make age-peer friends.   

However, when suffering from illness, friendship can be the release that a child 
might need. Research of Herzer (et al, 2009) shows that once a relationship between a 
sick and healthy child has become stable and they consider each other as close friends, 
strained parental relationships (i.e. parental overprotection) had little or no effect on 
children's health-related quality of life, self-concept, or emotional/behavioral difficulties. 
Friendship between sick and healthy age peers is essential to the social development of 
sick children, and this points out the value and importance of a service that ensures 
optimal opportunities to help and maximize activity participation by sick children 
(Thirumanickam et al, 2011).  

 
 



  

PROJECT BUDDIEZ  

 

 
11 
 

2.1.4 The role of remote communication in relationships between children 

Looking at social media online, there are roughly two main categories. The first one is 
peer-to-crowd, often referred to as social network services (SNS) and it is mainly focused 
on fast responses such as ‘likes’ or ‘hearts’. These platforms are suitable for maintaining a 
network, but not per se for growing and maintaining friendships. The second category is 
peer-to-peer communication, often referred to as instant messaging (IM). IM is focused on 
conversation between two people and has the potential of contributing and deepening a 
friendship is much higher on such platforms. 
 

In an extensive literature study, Valkenburg and Peter outline that there are two clear 
hypotheses regarding the effect of using SNS and IM by children. The first hypothesis is 
the ‘displacement hypothesis’. This hypothesis claims that the time spent online replaces 
more valuable face-to-face interaction. Through this hypothesis, online relationships are 
portrayed as superficially weak relations, supposedly lacking real feelings and missing a 
sense of commitment (Valkenburg & Peter, 2011). Instead of spending time on “more 
valuable” face to face (FTF) social engagements, children use SNS and IM, “displacing” 
other activities. 
 

The other hypothesis often noted is the ‘stimulation hypothesis’. This hypothesis claims 
that social media helps maintain and deepen real relationships. In a survey study among 
teenagers a majority of the participants stated to have a social network that mainly (95%) 
consisted of friends they knew from a face-to-face offline context. Most of their online 
interaction contributed to a feeling of closeness in their friendships (Reich et al, 2012). 
This hypothesis is also supported by another survey where the online communication of 
pre-, early- and middle adolescents was studied. The hypothesis held for all groups, 
concluding that there was a positive correlation between online communication and 
closeness to existing friends (Valkenburg & Peter, 2007). 

Valkenburg and Peter explain that, while these hypotheses may seem mutually 
exclusive, the dichotomy between them may be explained by differences in target groups. 
SNS and IM in particular facilitate connection for those who find FTF social connection 
more difficult. Meaning that the socially anxious use the technology to displace FTF, while 
the socially adept use it to reinforce FTF. In their paper, they show that socially anxious 
teenagers, in comparison to non-socially anxious teenagers, believe online 
communication to be more successful when it comes to developing breadth and depth 
relations, and are often more likely to use online communication rather than offline face-
to-face communication to develop friendships, rather than maintain them (Valkenburg & 
Peter, 2007). 

For socially adept children, IM affords a better (compared to alternatives) and 
easier way of communicating over distance, giving friends an extra possibility to maintain 
and deepen their existing friendships (Mascheroni & Vincent, 2016). Different platforms 
afford different ways of communication and have their own unspoken norms and values. 
Different people use different platforms and the technology becomes a part maintaining 
the children’s real social connections, rather than displacing them. 
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It should be noted that the positive effects on friendship are conditional. Firstly, the 
online communication shouldn’t be anonymous (Valkenburg & Peter, 2011). Secondly, 
the findings cannot be generalised for all SNS-users. Full-time availability, that is, always 
being “available” for connection” is encouraged by SNS and IM. Children, often still in the 
early stage of domesticating their smartphones, are more sensitive to the incentive ‘to be 
always on’ and this can be detrimental to their wellbeing (Mascheroni & Vincent, 2007). 
However, this is the case for most of the buddies in the target-group, but we should also 
look into the needs of the slightly elder buddies (15-16 years old) when starting to 
design. 
 
2.2 Problem Analysis  

Friendship among children is sensitive and influenced by many factors. Because almost 
daily interaction between friends is required to grow stable friendships, it takes a 
significant amount of time before a friendship has become stable and can endure 
external factors such as longdistance or illness. This also explains the difficulties sick 
children experience when they have to make new friends. Friendships made before the 
sickness started often deepen and as a result can really help the sick child to maintain a 
more positive attitude, limiting the negative impact on their social development.    

Peer-to-peer social network services take on different roles in the online 
community among adolescents. For socially anxious teenagers, the internet provides a 
controlled environment that they consider safe and thus they feel more comfortable 
expressing themselves. For non-socially anxious adolescents the social network services 
are mainly used to deepen their friendship that already exist in the ‘offline world’. It 
gives them the possibility to communicate and participate in each other’s lives even 
when they cannot be present physically. This makes that when once a friendship is 
established, SNSs can contribute in such a way that the person geographically removed 
still can be part of a social supporting network and maintain their friendship.   

It remains questionable if social media can help build new friendships. The 
participant during research claimed that most of their online communication was with 
existing friends that were already part of their inner social circles, It can be assumed that 
SNS’s are usually used in addition to offline interaction. Even though  socially anxious 
people do claim that online communication tools such as IM are sufficient to create new 
friendships, it is not clear how this would play out within a asymmetric friendship.  

  

Throughout the literature research the importance of friendship shines through. These 
new friendships are important and can help with social development, but also with 
mental-wellbeing in general. This highlights the noble role institution Buddiez took upon 
themselves and it shows how a new designed intervention could help these children.  
  When institution Buddiez creates a new couple, the kids come from anywhere and 
location or distance are not a main determinants in the progress of finding a suitable 
buddy. Most children live is similar regions but this doesn’t always qualify as ‘close’.  
Since decreasing the geographical distance between the two buddies is not possible, the 
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goal becomes design an intervention that makes the experienced distance between them 
two smaller. This can be achievable by making  interaction happen more regularly. To 
achieve this the intervention (ideally) should help and remind the child of the others’, 
even if he or she is not around. A little trigger or reminder can help the buddies to pick up 
their smart devices and motivate them to contact each other.  

Additionally, a peer-to-peer/instant messaging platform might be an interesting 
contribution to the physical intervention, but these are still speculations and the interest 
and desire of the buddies to have access to a new IM-platform should be researched.   
  

The challenge is to create a presence that allows the children to adopt it in a way that fits 
them. Meaning the children first of all are willing to  adopt,  e.g. they like it,  and the 
intervention should adapt in the user's daily routines and practices. Another important 
part is the intervention allows it to give and create their own meaning.  And lastly it 
should give the user to possibility to adapt the envisioned use, so it fits their needs as a 
buddy best.   
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Chapter 3: User Needs 

3.1 User description 

The institution Buddiez works with children, 
boys and girls, between the age of eight and 
sixteen.  Social development, likes and dis-
likes correlate strongly with the personality 
and age of a child, making the Buddiez-group 
extremely divers.  
  Halve of the children that are Buddiez, 
suffer from chronic illness. This can be a 
mental illness; such as being highly 
intelligent, having a learning disability or 
suffering from ADHD. But also physical 
issues are present in some of the children. 
An example is extremely bad eye sight.  
  The healthy children on the other hand fulfil mostly general expectations. All go to 
school (primary- or high school) and have hobbies and sports on the side. Sometimes 
playing or meeting up with friends, visiting family or doing homework.  
 

 3.1.2 Stakeholders 

Good design revolves around the combination of form and function. In this project, the 
product design is guided by the impact on the emotional well-being of the children and, 
perhaps not as straight forward as it would seem at first, on the limitations of the 
children. These limitations create certain restrictions that can help to guide the design 
process and thus help to make sure the design fits this specific target group.  
However, not only the children are to be considered in the design process. In order to 
make sure the buddies will be able to use the intervention in an optimal situation, we 
need to look at the secondary stakeholders. The secondary stakeholders are the people 
that are indirectly involved with the intervention, yet directly involved with the buddies. 
Since the target group is so incredibly diverse, it is helpful to look at the other 
stakeholders within this project. The stakeholders help to elucidate necessary 
requirement for the design of this project, which will be discussed in section 3.3 “User 
Centred Requirement”.  
 

 Primary stakeholders 

   3.1.2a The buddies 
The buddies are the ones who primarily should benefit from the intervention.  In order to 
achieve this, the dynamic behaviour of children should be taken into account. The target 
group exists out of the children of which half of them suffer from chronic illness. This can 
be a ‘mental illness’; such as being highly intelligent, suffering from ADHD or having 
learning disabilities, or it’s a physical disability. An example is one of the children who 

Image 1. Photo of some of the buddies during one of 
the activities organized by the institution Buddiez. 
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has extremely bad eye sight. The healthy children on the other hand fulfil mostly general 
expectations. All go to school (primary- or high school) and have hobbies and/or sports 
on the side.  All “buddy-types” still have mandatory activities in common such visiting 
family or doing homework.  
As mentioned before, the difference between the buddies, healthy versus chronically ill, 
should certainly be taken into account. We cannot treat the whole group as if they are all 
the same, influencing the possibilities and limitations in the design. On the other hand, 
most of the buddies that are not healthy, strongly stress that they are bothered by the 
(almost) constant distinguish a lot of people are making between them and other 
children due to their disability.  
 

Secondary Stakeholders 
3.1.2a The institution Buddiez 

The institution Buddiez is responsible for the coupling of the buddies and is responsible 
for the children during any activity or meeting. Furthermore, they are responsible for 
safety and privacy of the data concerning the children that are a member of Buddiez. All 
members of the institution are checked on whether or not they have ever committed any 
‘crime’ before they are admitted to the institution. Currently, there are five members in 
the board of the institution, two voluntary employees and fifteen people on the advisory 
board to help and advise the institution. Everything Buddiez arranges, concerning 
activities, are almost always charitable donations or (free) invitations from external 
parties. The institution itself does not have any money to spend and asking money of the 
parents is not always a suitable option since some of the families connected to Buddiez 
already are short on money. Buddiez does not want to lose these families (and thus the 
buddies) over financial issues and therefore make sure everything is either free or 
extremely low cost. 
 

   3.1.2b The Parents 
Most of the parents are busy and in most cases, at least óne of the parents works outside 
of the house. When designing this new intervention, it is key that the child will not need 
constant help from a parent. Additionally, Some of the parents have more than one kid, 
others only have the ‘buddy’. Often the buddies need extra attention or special care. To 
not add anything extra to their ‘task’ list, the parent should be able to easily understand 
how the intervention works to avoid frustration or confusion when the kid is playing 
with his or her intervention. 
The parents their biggest fear most, especially for the parents with pre-teens or 
teenagers, is that their children get caught up in social media too early without knowing 
the dangers. Securing the privacy of their children is extremely important to them. Often 
younger children are not aware what information they cannot or should not share and 
who actually has access to this data. 
 

3.1.2c The school 
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Even though schools were not interviewed, we can still draw up some helpful guidelines 

from general rules in schools. One of the rules these days is that mobile phones are not 

allowed during class. In some primary schools this means children cannot take their 

phones to school at all, other primary schools collect all the phones at the beginning of 

class. In high schools, this is slightly different. Children carry their phones with them all 

the time, but they are not allowed to use them during class. When they do, the device can 

be confiscated by the teacher. Often the same goes for the new high-tech gadget such as 

smartwatches.  

  



  

PROJECT BUDDIEZ  

 

 
17 
 

 

3.2 Personas 

The first two personas are representatives of the main target group; the buddies. These 
personas are based upon real buddies but are anonymised by using ‘ general characteristics’ 
in order to protect the privacy of the children. The third persona is based upon one of the 
parents of a buddies..  
 

Izzy Molenaar  

Girl 

13 years old 

First year of high school 

Lives in Hengelo 

Likes & Dislikes 
Izzy likes Disney & Pixar movies, she thinks the 
stories are very fun and very nice. She likes 
learning about new thinks, especially when it 
has something to do with history.  
 
Something Izzy very strongly dislikes are 
children that think they are better than others 
and bully other children.  

Description 
Izzy is a happy and open girl. She just got started 
on her new high school when she heard about 
the instution Buddiez through friends of her 
parents. She decided to become a buddy because 
she thinks it’s important for everyone to have a 
friend to have fun with.  
 
Now that Izzy is a buddy she tells about how she 
likes her buddy, because they both make a lot of 
jokes and like laughing.  
On the other hand, when  they are not together 
Izzy points out that she finds it hard sometimes 
to talk to her buddy. “We have only just become 
friends and then I’m nervous and not sure what to 
say.”  
 
Izzy is often to chatting with her friends over 
WhatsApp and likes to be on Facebook. She is 
sure that talking to- and chatting with her buddy 
will get better once they get to know eachother 
a better and become real friends. 
 
Hobbies 
Izzy her favorites  to draw and read. She is not a 
big fan of sports, but really likes horses and 
would maybe like to learn to ride one someday.  
On free weekends Izzy likes to go to the movies 
with friends  
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Daniel de Groot  

Boy 

8 years old 

Group 5, Dutch primary school 

Lives in Haaksbergen 

Likes & Dislikes 
 Daniel really likes one-one interaction. It 
makes him feel more at ease and more in 
controle in a situation. In school Daniel had 
one good friends; Sam, Sometimes they play 
together to go gaming or building lego.  
 
He doesn’t like fighting with his older 
brother Tom. Sometimes he feels as if Tom 
doesn’t like him and thinks he is boring and 
not cool. Daniel also doesn’t like gymnastic in 
school, he feels as if he is not good at it and it 
is not that interesting anyway. 
 
 
 
 

Description 
Daniel is a quite boy. Three years ago he was 
diagnosed with autism, but he is still not quite sure 
what this actually means for him.  
 
Daniels favorite person is his dad. Often they watch 
Starwars or Startrek movies together, or they build 
with lego. When his dad is not there Daniel likes 
playing games on the computer. His favourite games 
are Minecraft and Roadblocks.  
 
Daniel has his own laptop, because during the week 
Daniel often stays with his grandmother after 
school. Both of his parents have fultime job and 
don’t come home until 18:30.  His brother, Tom, is 
now 14 years old and sometimes comes along to 
grandma, but his parents said Tom is now old 
enough to be home alone too.  
 
Hobbies 
 Daniels hobbies are gaming and lego building. His 
dad has a little sailboat and sometimes he, his older 
brother Tom and his mom and dad go sailing 
together on the weekend. In the beginning Daniel 
did not like the boat at all and thought it was scary 
being out on the water. Now he is starting to like it a 
bit more.  
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Hannah Westerhout  

 
Woman 
36 years old 

Works part-time as librarian 

Lives in Boekelo 

Likes & Dislikes 

Hannah likes spending time with her family 
and her friends. Ideally the company goes 
paired with good food and good 
conversations. Dislikes of Hannah are 
international politics (Trump) and racism. 
She wishes to see the world become a better 
place and therefore finds it hard sometimes 
to read about all the bad things happening in 
the world. Especially she can get angry about 
the media that twists everything, making it 
nihil impossible to figure out the truth. 

 
Description 
Hannah is a mom of two children. She has been 
married to Peter for 15 years now and together 
they have two sons.  Their oldest son, Berend,  is 
now 14 years old and their younger son, Sam, is 
10. Their youngest son is highly gifted. This 
sometimes makes it hard for Sam and Berend to 
get along, which results in loud fights where 
Berend sometimes tends to get physical.  
 On the one hand, Hannah is extremely proud of 
Sam, because he is doing so well at school and 
getting very good grades. Last year the teachers 
decided he could even skip a year and go right on, 
because the level was too low to actually challenge 
Sam. On the other hand, Hannah sees how hard it 
is for Sam to fit in socially and emotionally.  
Even though she wants to be there for Sam, she 
also has her other son to take care of, and she 
loves her job too. When she first heard of the 
institution Buddiez, she saw the potential 
happiness it could bring Sam and her family, so 
after discussing it with Sam; they signed up. 
 
Hobbies 
Reading good, exciting books, cooking and 
traveling. During the week she plays tennis with 
three other women. Occasionally she also plays 
competitions. In the weekends she likes to go out 
with her family and see museums. If staying home, 
a good book on the couch can be just as good. 

  

 

  



  

PROJECT BUDDIEZ  

 

 
20 
 

3.3 User Centred Requirements 

The requirements presented in this section are partially requirements stated by the 
institution Buddiez, others are based upon background research and the stakeholders. 
 

3.3.1 Requirements MoSCoW 

Must 
The intervention to be designed must first of all be easy to understand for the children. 
Any complexity involved in the design must if possible be avoided or otherwise hidden 
from its user. Secondly, the intervention must be suitable for boys and girls alike, and 
additionally ‘child-proof’. To make sure parents have a feeling of control, it must be easy 
to turn of the intervention. For example at night, or during school time. Furthermore it is 
a must for the institution that the intervention is cheap, or at least as cheap as possible.  
  Should 
The intervention should invite the child to interact with it. By triggering the child with a 
little clue, but also the design itself should reflect a certain level of playfulness. This 
should be done in such a way that the intervention stays multi-culturally applicable; 
meaning Also, by wanting the child to interact with it, it should be portable. If the 
intervention is static and stays in one place it becomes much harder to regularly interact 
with it. 
  
  Could   
The intervention could have a certain level of secrecy. By hiding a message in plain sight, 
it could potentially highlight the relationship between the buddies and isolate it onto 
their own little platform where there is no- to little intervention of their ‘regular’ friends. 
Moreover the intervention could be customisable. Customisability can be argued to 
increase the bond between the item and user, making the user more likely to 
(emotionally) value an object more as opposed to when it is a ‘standard’ design  (N. 
Franke et all, 2013). However, customisability comes with more costs, since the 
production process is not standardized. This will be a trade-off that needs to made later 
on in the process.  
 
  Won’t  
 What the design won’t do is replacing any of the existing social media platforms. Design a 
new and better platform in the time given is simply not possible. Neither will the design 
make use of ‘sensitive information’. This is to guarantee safety of use for the children. 
 

 3.3.2 Requirements listed 

Core Requirements 
1. Easy to understand 
2. Both part of the intervention are identical 
3. No build-in gender structure 
4. Child-proof 
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5. Cheap 
6. Not distracting at school/at night  

o Management control for secondary stakeholders 
Wishes 

7. Inviting to interact 
8. Portable  
9. The device has a certain level of secrecy 
10. Customisable/personalizing options 

 
Bonuses 

11. Cross-culturally applicable 
 

  



  

PROJECT BUDDIEZ  

 

 
22 
 

Chapter 4: Ideation  

4.1 State of the Art 

Designing for long distance relationships is not a not something new . All products in the 
State of the Art are products initially designed for long-distance relations. By filtering 
them on the successfulness and the potential of them actually being used by children such 
as the buddies. The interventions chosen can be divided into two different categories; 
either the intervention has a physical component in the real world. This is because 
creating a presence could be a successful approach to help children remember their 
buddy. The other category are the interventions that are based on “instant messaging”. 
Meaning it is a peer-to-peer based application, e.g. Messenger, WhatsApp,  rather than a 
crowd-to-peer or peer-to-crowd application, e.g. Facebook or LinkedIn.  Yet, both 
intervention categories really strongly focus on recreating a presence of a loved one and 
thus providing a personal experience for its user. 

4.1.1 Physical interventions   

Aura Lamp   

The first intervention is the Aura Lamp, designed by the Dutch 
designer Christian Sallustro. The lamp is designed in such a way 
that you can split it into two identical pieces that communicate with 
each other even over long distance. When one person changes the 
brightness of the white light by stroking the lamp, this is wirelessly 
transmitted to its mating-part. By the changing the brightness, 
other person is reminded of their partner or family.   
  

Goodnight Lamp  

The goodnight lamp is a design made by Alexandra 

Deschamps-Sonsino. A famous designer for being a pioneer 

on the field of “Internet of Things”. She designed a lamp, that 

looks like home, because she believes in the future more 

people will be living alone. The lamp connects to your wifi-

network, and via this it can connect with it smaller family-

lamps. When the big lamp turns on, the little ones do the 

same.   
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Long Distance Touch Lamp  

This lamp was designed by John Harrisson. The idea is fairly 

similar to the Aura lamp, however, where the Aura Lamp uses 

brightness to communicate signals, Harrison’s design does this 

through colour. When the lamp is touched it changes colour, to 

which the mate-lamp changes accordingly. The lamp doesn’t let 

the user actively determine the colour, it has a fixed cycle with 

fixed colours inside. Of course the user can touch the lamp as 

often as he or she likes until the preferred colour appears.  

4.1.2 Software-based Interventions  

 
Bond-Touch  

The bond-touch is an intervention that exists out of 
two little bracelets. The bracelets  are linked to each 
other via the BOND Touch app. Once the bracelet is 
paired with your smartphone via blue-tooth, your 
touches are transferred  in gentle vibrations, that 
mimic your loved one's touch, over cellular data or 
wi-fi. The band of the bracelets can be replaced and 
customized to make it more special and more 
personal. The combination between physical and 
software is nice, because it stores the history of the 
interaction, so you can also see the amount of 
‘contact’ between a couple.  
  

  

LokLok  

Loklok is an application that gives it users the possibility to draw 
and leave messages on the lock screen of their friend or loved 
one. By connecting to the app the possibilities are pretty straight 
forward, yet I believe it to be a better way to ‘draw’ the attention 
by creating something personally, giving its creator the space to 
do something that has feels more special than a regular text 
message.   
 

4.2 Product Orientation 

Good design revolves around the combination of form and function. This product design 
is revolves around the emotional well-being of the children and, perhaps not as straight 
forward as it would seem at first, the limitations of the children. These limitations create 
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certain restrictions that can help to guide the design process and thus help to make sure 
the design fits this specific target group. 

Based upon the findings in the ‘State of the Art’ most intervention found suitable 
for almost the entire range of our target group (8-16 years old) are the ones that work 
with visual clues. Visual clues are much easier to interpret than working with vibrations 
or sound. Especially when taking into account the requirement that the intervention 
should be the same for both groups among the buddies. This rules out using visual clues 
that are (purely) textual due to bad eye sight or are difficult to understand e.g. complex 
shapes or symbols. On the other hand there is a desire to involve a certain level of 
complexity in the design that it highlights the special (friendship)bond between two 
buddies. One way of doing this by creating an intervention from which the messages are 
only directly understandable for the buddies but not for their surrounding environment, 
e.g. parents, siblings or peers.   
 
4.3 Colour theory 

Colours can be an easy way to send out a 

understandable signal. Colours all around 

the world carry meaning and a ‘feeling’. In 

the paper by N. Nijdam, he researched the 

difference and similarities in different 

colour theories, where his conclusion is that 

between these theories for all most all there 

is overlap,  yet there is an important part 

that is also open for interpretation (Nijdam, 

2009). Red is a good example. All around 

the world there is two ways of interpreting 

red’s meaning when it comes to emotion. 

One would be the association with love, 

whereas the other can be associated with 

anger, rage or danger (Claudia Cortes, 2003).  

Table 1. Claudia Cortes colour extraction. 



  

PROJECT BUDDIEZ  

 

 
25 
 

 Because of their associated meaning, colours are also an effective way of 

communicating between people when words are hard to come by. Some children (but 

also some adults) have problems putting their feelings into words, since they have not yet 

fully developed the ability to describe these 

feelings. For this reason it is common for 

children who have for example autism or 

Asperger to work with colour cards. These 

‘colour cards’ can help them to identify their 

feelings and give the card that corresponds 

with that feeling to their caregiver. In order for 

this to work however, it is recommended that 

the care giver and the person struggling to put 

emotions into words- first determine the 

meaning of each colour and not this down. 

Then, additionally, they can even add a 

numbered scale (often 0-10) to the colour, 

indicating the strength of a feeling. But there 

are plenty of other ways where colour and 

(psychological) treatment are linked, because 
of the colours their expressiveness.  

 

 4.4 Collaging 

To play some more with the ‘State of the Art’, collages with – representative target group 
users (so no photos of the actual buddies are used in the collages), desired atmosphere 
and possible interaction -  were created.  
 The representative target group are pre-teens and teenagers. The desired 
atmosphere, naturally occurring or artificially created, should be light-hearted yet easily 
emotionally intimate. The interaction needs to have a certain level of excitement. Meaning 
the object triggers its user by a visual stimulant, or is designed in such a way that even 
without any extra clues, the user gets curious and triggers him- or herself to undertake 
action.  

Collage 1. Colours used by Pixar for movie 
"Inside Out". 
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 4.5 Sketching   

While sketching different designs and ideas were explored.  Most of the ideation 
happened here. Based upon the ‘State of the art’ and the collaging, the choice was made 
for definite to choose  
 

4.4.1 First ideas sketches 

 
 In my first sketches I visualised my very first thoughts on 
the idea of communicating with colour. The first sketches 
displays a ball that could rotate omni-directional. With a 
little accelerometer it would be possible to measure 
rotation and angles. However when further exploring this 
design the biggest problem was that it would be hard to 
make sure the ball was stable in its holder. There were at 
first ideas to use magnets for this, but this idea was 
discarded. 
 
 

Image 2. First design sketch. 

Collage 3. This collage displays the desired atmosphere 
between the children. A sense of togetherness, closeness 
and joy. In the ideal situation the children will realise 
they have a friend and are not alone. 

Collage 2. This collage depicts some of the desired 
interaction. First of all it needs to have a components to 
make sure the kid is focussed on contacting the other 
buddy, yet the togetherness and sharing components 
stays present throughout. 
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An alternative iteration on this concept was by making 
the holder of the ball similar to the way a globe is held in 
place. An accelerometer could still measure the rotation 
of the object and make it change colour accordingly. 
However, the design of this iteration seemed a bit 
backwards and not very innovative. 

 
 
 

This is why letting go of the 
spherical design was the next 
step.  The limitations of the globe-design was also that the 
interaction was only in one dimensions, taking away 
some of playfulness that was the motivation behind the 
first design sketches.  
 
The ruby-design made it easier to hold in place the 
intervention and it had the ability to be flipped and 
turned around, without the dangers of it falling off to 
easily. By pointing up different sides of the ruby, different 
colours would light up the intervention. However this 
meant there was a pre-set amount of colours, which took 
away the ability to really create your own colour-codes as 
buddies.  

 
 

4.4.2 Design Evolution  

The ruby-design had the potential of being portable too. Designing a similar like 
intervention that did not need to stand in a holder was the next step. This first took me to 
a very colourful design that was a hit in the eighties. 
By making an iteration on the Rubik’s-cube, a design 
was made where half of the tiles would be colour 
indicators and the other half would be matt-plastics 
that would let through the colour of the LED’s 
inside. By putting a side facing up, the buddy would 
send that colour to the other buddy. However when 
rethinking and ‘breaking down’ this design sketch, 
the biggest (unsolvable) problem here was that it 
wasn’t quite clear what would happen if one buddy 
would send purple (putting the purple side up), but 
the other buddy would have his or her intervention 
laying around with another colour-side, for example 
orange, tilted upwards .  

Image 5. Design based upon the Rubik’s-
Cube  

Image 4. Ruby Design, with 
axis of possible rotation next to 
it.   

Image 3.  Globe Design 
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So for the next version of the design, a new way 
of colour-determination was explored on the cubed-
design. Measuring rotation by using degrees of 
rotation still seemed the easiest and most straight 
forward way to give the buddies the ability to create 
any colour you want. This is why in the new design, all 
corners could be turned (almost) 360 degrees. The 
interaction seemed okay, initially each corner had its 
own editable domain. One corner for on and off, ‘R’, ‘G’, 
‘B’, saturation, brightness, hue and potentially one 
corner could be used to safe/story a specific colour. 
The problem here was that having this many variables 
might actually make it too complex to play around with 
the intervention, especially for the younger buddies. 

 
Bringing back the rotational component based upon 
its potential took a little side track. Realising that a 
cube would not be the best option, new geometric 
shapes were explored once again. The first one 
being a sphere. In this design, the top of the 
intervention could be turned to change the colour of 
the LED’s inside. The interface to help buddies 
would be similar to the design of compass. Having 
the letters R, G and B engraved on the frame on top 
and having a little stationary arrow on the plastic, it 
would be easier to navigate through the colour-
spectrum. However, in my personal opinion, the 
design itself did not express the same excitement 
and playfulness as the previous design sketches. 
 

Image 6. Iteration on Rubik’s-
Cube Design 

Image 7. Rotational spherical design 
iteration.   
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4.4.3 Final design sketch 

Almost as if it was by accident, while exploring the 
possibilities in navigating through the colour spectrum, a 
little RGB chart overview was drawn. The simplicity of the 
lines and the equal division of the colour chart inspired the 
shape for the final design. By connecting the three colour 
values to three corners, it would be much easier to play 
around with colours while maintaining a sense of 
playfulness and invite its user to explore the colours that 
appear when turning different corners by itself or in 
combination with each other. 
 
In order to add functionality to it, it needed to have an easy 
way of witching the intervention on and off.  By drawing the 
shape in 3D the first time, different ways of turning the 
design on and off were explored. One way would be that you have to turn all the bottom 
corners into their ‘0’ position would be a possible way of doing this. Another way would 
be by using the top corner; turning it all the way to the right would turn it on, and in 
reverse, turning it all the way to the left would turn it off.   
  In the final design the second option was chosen for its simplicity and since it’s 
easier to handle.  
 

Image 8. First sketch of the 
triangular design, based upon the 

little RGB map. 

Image 9. Sketch of the triangular design in 3D (left) and  showing the interaction with the object. 
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4.6 Paper Prototype 

From our requirements, state of the art and 
explorative sketching, the design with most 
potential was chosen. After several iterations 
on the sketches and the design, a design was 
created that fulfilled most of the core 
requirements   
Using a paper prototype study, the size of the 
intervention-to-be was determined. From 
here on, this design will be referred to as 
“Tetra”. Furthermore, this process helped to 
determine the base for the user interaction 
and thus confirming the chosen 
shape/approach. 

In the first set, the basic shapes and sizes were put down. Creating a reasonably 
sized raspberry pi would help to determine the minimum size Tetra would have to have 
in order to fit the motherboard.  

The second part was to explore the size of the caps. This is purely done based upon 
design aesthetics, while taking into account the necessary measurements found in the 
first phase. The intention was to find out the right balance between the size of the 
corners, compared to the size of the ‘body’. 
 

Image 11. Paper prototypes from session 2; exploring ratio’s and relations between corner -and-body 
surface size. 

Image 10. Paper prototypes in the first 
session, determining base-size. 
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 4.7 User scenario’s  

4.7.1 User Scenario 1 - CITO Tests 

 

It is Wednesday. Today is the day that Alba has her big tests, CITO at her primary school. To 
be honest, she is a little nervous. As she gets up, she sees a glimpse of her TETRA from the 
corner of her eye. She put it on her desk last night. She quickly walks over to her desk and 
turns on the TETRA. Then, she starts turning the R-, G- and B- corners to get the right 
colour: Yellowish-orange. This is the colour she and her buddy, Anna, decided upon when 
they made their secret colour-code language. Yellowy-orange means nervous, Anna has 
their secret code written upon a little paper, that she hides in her bedroom. As Alba goes 
down stairs for breakfast, her TETRA lights up pink: That means “cuddles”. It makes Alba 
smile and as she takes out her phone while quickly eating up her sandwiches; she sees the 
message she got from Anna too: “Good Luck today! You can do it!”.  Alba feels better now. 
It’s is good knowing Anna is there for her and she no longer feels as nervous. Quickly, time 
to go to school and do those tests! 
 

4.7.2 User Scenario 2 - Do you want to build.. 

It is Easter and Joris is playing upstairs. All day there has been family and it seems as if the 
adults are talking endlessly about literally anything. Upstairs is where he has his Lego-
room. Joris loves Lego and his absolute favourite hobby is Lego building. Earlier this 
morning he received a blue light on his TETRA, after which he quickly grabbed the tablet 
and asked his buddy, Kay, to send him a photo. Half an hour later he got some! That was the 
moment he knew he wanted to play Lego too! Joris is currently building a Lego castle and it 
is almost done. After playing and building the rest afternoon, Joris finishes his building. 
Contently he sits back and looks at it. Yes, it looks great! Happily he gets up and runs down 
stairs to get his TETRA; now he is going to send his blue light to Kay!  
 

4.8 Potential Consequences Design for Stakeholders 

In this section the potential consequences, long- and short term will be discussed. In the 
stakeholder analysis we did earlier, the needs and wants of the stakeholders were 
described. In this section we’ll see what possible effect the introduction of the Tetra could 
have. In the last part of this section, we’ll discuss different possibilities to combat any 
potential negative consequences. 
 

4.8.1 Primary Stakeholders  

The Buddies 
The positive and negative consequences are almost the perfect inverse of each other. The 
intervention, Tetra, is designed to help buddies to become close(r) and strengthen their 
friendship. If the intervention is used as intended, the buddies have a new platform to 
quickly and simply express feelings or thoughts in a playful and low-threshold way. After 
sending such a (colour) messaged, the other buddy can either reply by sending another 
colour or by starting a conversation via a special offered chatting platform (KANTA). 
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Using colours avoids the problem of having to put feelings into words, which is especially 
hard for younger children. 

When the intervention is used the wrong way, or not used at all, it might create an 
even bigger gap. If one of the buddies is trying to communicate but never gets a reply, 
chances are that the child might feel ignored, forgotten or left alone.  

Another scenario would be younger sibling or friends using the intervention 
without realising its meaning. This could result in sending wrong ‘messages’.  The 
intervention can never be insulting (luckily), because it lacks the ability to put in any text, 
yet it could still confusing the other child. Where in building a new friendship 
miscommunication and confusion are most certainly not helpful.   
 

4.8.2 Secondary Stakeholders 

The Institution Buddiez 
The positive consequences that come along with Tetra for the institution itself are very 
strongly related to the emotional well-being of the buddies. If the buddies are happy and 
feel as if they have a better and stronger friendship, this is good for the institution for 
several reasons. The first one would be that children that like using the intervention take 
it with them to school, holiday and/or family. This is natural exposure and it’s almost 
guaranteed that people will ask them about their Tetra, meaning they will also explain 
about the institution Buddiez. Resulting in the natural promotion of the institution, 
matching their desire to make the institution nationally known, rather than regional.  
Secondly, also related to the potential for promotion, Tetra is a new and unique product 
especially designed for long-distance friendship between children. Tetra can give them 
access to bigger channels of communication and new companies that want to work 
together with- or do something for Buddiez. 
 
A negative potential consequence could be when the intervention does not work as 
expected and the institution will have lost money investing in it. As stated above, Buddiez 
does not have a lot of money to spend so it would hurt them exactly where it hurts most; 
namely, they were not able to bring the buddies closer together and strengthen their 
growing friendship and losing equities. For this reason, the (software) design is made 
such that it uses non-sensitive information. The data that is sent from one Tetra to 
another are simply colour codes, that are meaningless to anyone else other than the 
buddy. This way we want to secure the privacy of the children (which is especially 
important for the parents) and make risks of bad publicity as small as possible. 
 

The parents  
For the parents the biggest benefit is strongly related to the short- and long-term benefit 
of the buddies them self. It might help the children getting to know their buddy better 
and feeling emotionally a bit better. Seeing their child happy is a strong positive 
consequence. In the long term, having a good friend is very helpful for emotional 
development and the parent might experience fewer problems with their child that 
related to social anxiety, insecurity or depression.  
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Negative consequences in the short term could be frustration due to not understanding 
the intervention and thus adding extra weight to the daily tasks of the parents. The other 
negative consequences that could appear here are when the parents believe that the 
privacy and online safety of their child are being compromised. The parent might decide 
to tell the child he or she can no longer use the intervention, bottlenecking the 
communication and happiness of their child and the buddy respectively.  
 

The school 
The school as an institution is not a stakeholder that will have real gains in the short- or 
long-run. However, there are some potentially negative consequences that are worth 
mentioning, since these will affect the buddies. The Tetra is a portable device, it will 
easily fit in most bags and thus can be taken to school. It is likely there will be moments 
when the device lights up at school. This might distract the child and be an incentive for a 
teacher to confiscate the device. If this is only during class, there is not much of a 
problem. However, if the teacher sees a reason to hold on to the Tetra for the whole day, 
this can have bad effects on the communication between the buddies, especially the 
younger ones in primary school that might be in the biggest need of Tetra. 
 

4.8.3 Solution and Safekeeping 

The functionality of Tetra is the best starting point to avoid the institution suffering any 
monetary losses. To combat this there will be test sessions with four buddies. Two 
teenage girls, and two pre-teen boys. During this session, the children will be asked some 
questions before hand, then showing them the prototype and letting them explore it 
while being observed and me asking them some more questions concerning functionality, 
design but mainly whether or not they like it and think they would use it. If it turns out 
that teenagers perhaps are just simply not that interested because they prefer to use 
social media platforms, the option of only giving Tetra to children under fourteen could 
be considered.  
 
Most of the other issues can be best resolved when parents, children and the institution 
are well informed and thus fully aware of the intent, the capabilities and the use of the 
Tetra. This is why the Tetra will be offered when all three stakeholders are present, at the 
moment when the buddies receive Tetra.  This will be when the to-be buddies officially 
get coupled. Normally they have a playdate first, and then when the parents of both 
buddies are there at the end, the head of board of the institution will come over to 
officially declare them buddies. This is when the buddies will be given the Tetra, 
highlighting the special buddies-bond a little extra. The head of board can explain to both 
stakeholders what the intent is and how it works. The buddies and the head of board can 
then play and test the intervention together. Meanwhile, the parents will be present, so 
they can see how the intervention works. If there are any questions or concerns, the 
parents can consult the institution right away and ask anything they might want to know.  
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The institution will also advise the parents to make some rules concerning the use of 
Tetra. For example whether or not the child can take it to school and until what time he 
or she can use and play with the intervention. These rules will also help the buddies to 
tell each other when they have a chance to communicate together. For example, if the 
buddies know one of them is not allowed to take Tetra to school, the other buddy will not 
have any false expectations and can avoid miscommunication or feelings related to 
annoyance, feeling forgotten etc. Also, in this moment, the institution has the ability to 
point out that if younger siblings were to playing around with Tetra, it can lead to 
potential confusion for the other buddy by sending out 'wrong signals'.  

Additionally,  Tetra will come with special access to a newly developed app called 

Kanta. This is an app developed by Topicus, initially used for doctor/specialist-patient 

relations. The app is excessively tested on privacy and security by experience 

professionals from Deloitte. They tested the server, communication lines and the app that 

is one the user's phone on hackability. Resulting in an app guarantees optimally secured 

privacy and online safety of its users. Through the collaboration of Kanta and Tetra, we 

can offer the children a safe environment to chat, share photos and videos without having 

to worry about intruders stealing data. Also, Tetra will have a secured server it can run

from. Furthermore, Kanta will help to develop a special chat channel where the colours 

send by Tetra will also appear, so the buddies have an extra way of being notified.

4.9 3D-Models 

 

 
Image 12. First 3D model: Left is the exploded view, right the put together one.   
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Now that the size is known, 3D modelling allows us to see the design from different 
angles and see the design put together.  The only inaccuracy in this design was still the 
pointiness of the corners. Considering working with children, of which some have bad 
eye-sight and others can be very active and a little less carful it seemed safe to make the 
design-choice to round-up the corners. Yet, it did give an accurate enough representation 
to show to the institution when asking their opinion and feedback. They like the design 
but did stress as well, that the corners should not be this pointy, especially considering 
the age of the children (child-proof), but also because some buddies have a below average 
eye-sight and they should not be able to hurt themselves.  
 

Chapter 5: Prototype Realization 

When building the prototype different components need to come together in order for the 
intervention to fulfil its purpose. For the Tetra there are roughly to categories which 
make or break the proof of concept of Tetra. The first section will be on the technical 
aspect concerning software and hardware. The section that follows will be talking about 
realising the digital design, showed in the previous chapter.  
 
5.1 Software & Hardware Design 

  5.1.1 Hardware 

For the hardware of the design I used several different hardware components. Provided 
in the list below are the hardware components for one Tetra. 

- One Raspberry Pi Zero W 
Four potentiometers 

- One analogue-to-digital converter chip (MCP3008) 
- Five common cathode RGB LED’s  

o (Three LED’s in the away-circuit and two for the home-LED’s) 
The structure of the hardware components is displayed in a fritzing-schematic in 
Appendix C-d. 
 

 5.1.2 Software 

The software in this project  is mainly written in Python and some components in HTML. 
The Python pieces of software are the ones running on the Raspberry Pi Zero W’s.  
The software converts analogue signals from the potentiometers to a digital signal that 
the Raspberry Pi can read. These signals are used to determine the colours of the R-, G- 
and B-values for the LED’s.  There is two different role among the LED-circuits, the one 
fulfils the role of ‘ home’ LED whereas the others are the ‘ away’  LED’s. The difference is 
in colour-control. The home LED is the LED you control with the potentiometers, you 
have direct feedback from these LED’s what colour your intervention would send. The 
‘away’ LED’s have the received colour, so they have the same colour as the ‘home’ LED’s of 
the other TETRA (also explained by image X – schematic overview of software for 
dummies). 
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On the server there is one big HTML script that communicates with the two Raspberry 
Pi’s and controls several smaller HTML functions and text files. The HTML codes can be 
found in the Appendix B-c.  
 

5.2 Product Design 

  5.2.1 Colour Schemes 

For the colour scheme of Tetra, you can go many 
ways. By making Tetra customizable the user has 
the possibility to ‘have a hand’ in the design and 
really make it their own.  
However, considering the requirement to make the 
intervention low cost we cannot offer endless 
possibilities. This is why a set of colour schemes 
were drawn up. By making a selection that people 
can still choose their favourites from, you still give 
the user the freedom to choose yet giving the 
institution a way to keep costs low. 

As colour scheme for the prototype of the 
Tetra, the colours from the logo of the institution 
are used.  

Image 13. Schematic overview of software process for dummies. 

Away 
RGB-LED’s 
– colour B 

Away RGB-
LED’s – 
colour A 

Home RGB-
LED’s – 
colour A 

Home RGB-
LED’s – 
colour B 

Server 

Image 14. Plastic 
colours for body- 
and corners 
skeleton in the 
prototype, based 
upon Buddiez’s 
logo. 
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  5.2.2 Production Prototype 

The skeleton 
For the production of the prototype, the skeleton of 
the corner and the main body will be 3D printed by 
Shapeways. Since the quality is significantly better 
on more advanced machines and for the project less 
time consuming to order, this was worth the 
investment. When printing at Shapeways the price of 
the ‘print’ is calculated per cm3 the design was 
optimised to be as cheap as possible (as less body as 
possible) while mainting its structural integrity 
(image 15). 

 Both of the skeletons for the body will be 
printed in ‘Strong & Flexible Plastics’. Where one will 
be in black plastic and the other body skeleton will 
be printed with polished white plastic.  
  
The corners will be printed out of the same 
material, however they will be coloured 
differently. One set of corners will be finished 
with a polished orange and the other with 
polished blue plastic. This is to bring back the 
colours of the institution in the first real design.  
  For the two first Tetra’s the black body 
frame will be combined with the orange corners, 
leaving the white polished body skeleton with 
the blue corners. Combining the black and orange 
will aim to appeal to the cool girls and guys, 
whereas the softer white and blue contrast that. 
 

The sides 
The sides will be made by laser cutting different panels that neatly fit into the skeleton. 
All the sides will be connected through adhesive bonding, except for the bottom one on 
the body. The sides of the body will be printed out of frosted acrylic plastic, whereas the 
bottom will be plane white. Note that the bottom has a specially designed clip so that the 
bottom can be removed easily and thus will not have to be glued to the skeleton. 5.3   
 

Image 16. Design corners for prototype 

Image 15. Design body for 3D printing. 
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5.3 Assembled prototypes Tetra 

Below is an image provided of the prototypes, fully assembled with the pieces that were 
described in the previous sections.   

Image 17. Final assembled prototypes Tetra. 
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Chapter 6: Evaluation 

This chapter outlines the evaluation of both the finished prototype, and the process as a 
whole. The goal of the first section (design evaluation) is to outline the successes and to 
highlight the limitations of the first prototype. The second (process evaluation) is to 
document and reflect upon the entire GP process.  
 
  6.1 Design Evaluation 

This section focusses on design evaluation and is split up into a methods section and a 
documentation of the actual sessions, along with the results. 
 

   6.1.1 Evaluation Method  

The design of this evaluation session was restricted by the following limitations: Any live 
feedback I wanted to collect could only be done with one buddy couple at the time, in a safe 
environment. Furthermore, it was not allowed to record, film or photograph any part of the 
session due to privacy concerns. Another limitation was time. The time of the session had 
to be convenient for the parents and the children alike.  This meant after work and dinner 
but before bedtime. This is why the sessions were aimed to take up approximately 30 
minutes and could not, under any circumstances, take longer than 45 minutes.  
  This is why we, the institution Buddiez and I, chose to do evaluation sessions in the 
form of focus-groups. Small focus-groups allow for bonding and while having a more 
intimate and private setting (the parents’ home), the children might feel more inclined to 
speak freely and give their honest opinions. During the sessions, I will take notes of the 
answers provided and observe the children.  
 
All of the sessions would follow the same structure. They were designed in such a way that 
any differences in prior use of social media platforms would come to the foreground in the 
beginning. Having not used social media before might create a different experience for a 
child.  

From here, the children were given a light introduction to colour theory by 
answering questions revolving around ‘colour’. The first part of this section was designed 
so that first a colour was shown and they got tell their associations and thoughts on that 
colour. Whereas for the second part of this section I would do the inverse; I would give 
them a feeling and they had to pick a colour.  
  The last part of the session focussed on introducing Tetra, showing how the tasks 
they did before were related to the design, continuing in the possibilities that Tetra could 
bring. Here I would hand them over one of the Tetra’s and let them explore and play 
around freely, while subtly asking some more question on their opinion on the device, 
encouraging a “think out loud” format. 

At the end of a session I would thank the children for giving me their opinions and 
helping me out with my project. After which I will go into the room where the parents are 
to safely return their children and conclude the session.  
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   6.1.2 Evaluation session 

During the first session the girls were very enthusiastic throughout. Both the girls were 
actively discussing different potential colours while playing and testing with the RGB-
slider. They did claim that it might not parse be very ‘useful’ for them, because they 
already talk a lot via other social media platforms, but that they would still really like to 
use it, design a secret code together and take their Tetra’s to school to show to their 
friends. 

The boys in their turn were a bit more reserved and holding back. The buddies 
have only been coupled for about four months or so and even though you can see they get 
along, there is still some emotional distance between the two boys. This could also 
because of the fact the two boys were much younger, and one of them is highly gifted. 
When discussing they both came up with different ideas and suggestions. 

The first round of questions was nice and easy and helped the boys to get started a 
bit more. Exploring the possibilities of the colour-channel combination (RGB) on the 
HTML page was a nice challenge for them and prepared them for playing around with the 
Tetra. When testing the prototype they really liked the interaction and they were 
curiously turning the corners to see its effects. However these two boys are not yet using 
a list of social media and were at first a bit sceptical to how it would actually help them 
start talking to each other (yet still really enthusiastic towards the idea of the colour 
communication). 

This is when I explained the Kanta-Buddiez app to them, stressing the fact that it is 
not connected to a mobile phone number so you can put it on your laptop, iPad etc. This 
was the moment where the younger boy (8) got happy, since he is happy without having 
to commit to any big social media platform right now (his words). Now the boys also 
started to discuss the idea of sending a colour to each other once a Lego-piece/building 
has been completed after which they could use the Kanta-app so they can really show it 
to each other. 
 
From both session the potential success of the Tetra has been brought forward. 
Important to take into account is that right now the Tetra is like having a new toy and the 
novelty effect may be having a large impact. The long-term use of the object is not a 
guarantee. Then again, Tetra her design is in its core an intervention to help and initiate 
conversation between the Buddiez. If the situation occurs where using Tetra is no longer 
desired or necessary, it might just be because the bond between the two friends got close 
enough and the thresh-hold to talk to each other no longer exists. In order to see the real 
achieved effectiveness of the Tetra it should be in use for a longer period of time. Right 
now, in the user evaluation the target group representatives all seemed enthusiastic and 
ready to use Tetra.  

However this is just a single moment, with a first introduction to Tetra. Observing 
the users over time a longer period of time can help to combat the novelty effect of the 
new technologies and her LED’s, to see the real effect of Tetra. Another interesting factor 
to observe would be how long it takes before Tetra gets children chatting with  each 
other on current social media platforms. 



  

PROJECT BUDDIEZ  

 

 
41 
 

 
6.2 Process evaluation 

This section will evaluate the process of the GP as a whole, reflecting specifically on the 
research question and the ongoing collaboration with institution Buddiez.  
 

  6.2.1 Reflection research question 

The research question for this design-project was the following:  “What are the 
possibilities and limitations of designing a socio-technical intervention that assists newly 
formed “buddy couples” in building and maintaining long distance friendship.”  

The research question really helped to kick-start this project and define a clear 
framework to design within, where the buddies stayed the top-one priority throughout. 
Answers regarding the possibilities and limitations were found by looking at the different 
stakeholders, conducting a  literature research and talking a lot to external parties for 
feedback to give the following answers. 

 

Within this project scope the limitations were relatively easy to point out when having 
the right resources. The design had to be applicable for boys and girls alike, plus it had to 
be suitable for any child between eight and sixteen, and thus also be child-friendly with 
regards to the younger users in our target group. Furthermore, there could not be any 
differentiation in the design due to the illness. All buddies should get the same 
intervention, honouring the voices of the chronically ill buddies, who dislike the constant 
distinguish between them and healthy children. Lastly the design could absolutely  not 
give the possibility to violate the privacy of the children and it will have to be ‘cheap’.  

 

The possibilities of this project lay within the opportunity that instant messaging (IM) 
provides. Research showed that this type of online interaction provides a safe space for 
individuals to express themselves in a personal manner to a specific person. However, it 
was still a challenge to find a new way of doing this, that complimented the current 
technologies rather than trying to replace them.  

 From there, it was decided to create a tactile and touchable object that required a 
certain amount of dedication to use. This is why the designing-possibilities for this 
project specifically, are in playing with the playfulness of the design, triggering the  
curiosity and make Tetra exclusive for just the buddies, by adding a layer of secrecy (the 
colour input rather than text). Tetra her design it was focused on looking simple, e.g. all 
hardware and complicated components are out of direct sight, and potentially Tetra could 
be customisable  personal preferences, to really stimulate the feeling of specialness to its 
user and help to kick-start the domestication of the new Tetra. Yet, this feature is a direct 
trade-off with keeping it cheap, but worth to look into as soon as production-plan comes 
forth. 
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  6.2.2 Reflection on collaboration with Buddiez 

Even though it took some time to start up  (partly because of a lot of academic research, 
and somewhat due to me getting used to a new way of working) as soon as the scope of 
the project became clear Buddiez and I came together quickly. Working with the 
institution this closely made sure that Buddiez was always up-to-date as soon as the 
designing process started. By having an almost direct feedback loop, I had always new 
sources of input keeping me sharp throughout the process. One week I would meet with 
my external client (and supervisor) and I could implement their feedback, the following 
week I would have a meeting with my own supervisor and then repeat this cycle. This 
really helped to have everyone on board an aware of the current process of the project.  
  I believe that because of this close communication the achieved results are very 
much what the institution hoped for when they came to our university and that through 
collaboration we were able to help each other and raise this project to a whole new level 
in a (relatively) short amount of time. 
  In retrospect, the only constructive criticism I could give would have been to be 
able to hand over the baton to another person. To continue the close collaboration with 
the institution. 
 

Chapter 7: Conclusion 

This chapter will conclude this report, the first section will outline the recommendations 
made to the institution Buddiez on how to continue developing the Tetra concept and 
how to evaluate, implement and distribute a final design (consumer version one). The 
second section will conclude this report with a short recap of the process behind the 
development of tetra. 
 
7.1 Recommendations 

This project is, while bringing institution buddies closer to a solution to their problem, 
unfinished. In order to get Tetra from this stage as an as yet untested prototype to a fully-
fledged and polished product, the following recommendations have been made: 
 
The first recommendation to  Buddiez is to create a batch of higher fidelity prototypes to 
evaluate over a longer period of time and compare with a control-group. The goal behind 
this is to come up with a scientifically sound backing or rejection of the hypothesis that a 
tetra inspired device or system will actually help the systematic issues facing Buddiez. 
During this continued design and evaluation cycle, I recommend institution Buddiez to 
design and implement the following: 
 

- The chat system and server (in cooperation with Topicus) still needs to be 
incorporated in the Tetra system.  

- The internals of the tetra device, including PCB, battery requirements, and 
connectivity. For the proof of concept, these are production matters I could not 
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look into before. However when continuing to develop Tetra these are vital 
components that will facilitate tetra’s transition into a polished product 

- A control application (used by the parents). Tetra will need a way to easily 
setup a connection to Wi-Fi and pair the Tetra devices without having to ‘open 
up’  Tetra. 

 
Alongside the design and technical implementations there are some recommendations for 
the next stages as well. Since Buddiez finance is not excessive, it will be a good idea to put 
a system in place with which to finance the devices construction and distribution if the 
prototypes. Because of public interest in this project, there might be a possibility to set up 
a fundraising platform dedicated to making tetra available to all the buddy couples, if 
their effectiveness is established (through longer term controlled trails).  
 The last recommendation is comes hand in hand with the previous one. The 
recommendation is to focus on gaining publicity as this will allow for more effective 
fundraising but may also decreases the distance between buddy couples as the density of 
users (buddies) gets higher.  
 
7.2 Conclusion 

This graduation project has attempted to address the situation surrounding institution 
Buddiez, (specifically their struggle of building-up stable, long-distance friendships 
between sick and healthy children) by designing  a social technical intervention that 
lowers the communication threshold by using colour and interactivity as a starting point.  
 To better understand the problem faced by buddiez I created a guiding research 
question. This RQ was initially explored though the use of a  comprehensive literature 
review and a stakeholder analysis. These analyses confirmed the hypothesis that 
conventional social media platforms could not aid in the growth of a long distance 
friendship unaided, the main missing element being a common activity the growing 
friendship could share. The results of these analyses fed into requirements for a social 
technical intervention that facilitates this common activity and lowers the 
communication threshold by making it easier to communicate emotions through colour. 
This colour-emotion hypothesis also saw support from the literature and user testing 
stages.  
 The design phase was very iterative and user centred, with many feedback 
sessions with Buddiez from which Tetra was created:  Tetra is a tactile, interactive 
communication device designed to aid in the building of long-distance friendship. This 
design was evaluated using a focus-group method, and the results of this evaluation and 
other lessons learned from the literature review, user analysis and prototyping review 
fed back into recommendations that may help institution Buddiez make Tetra a reality, 
potentially aiding buddy couples in building and maintaining their long distance, and 
extremely important friendships.  
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Appendix A – Data graphs 1, 2 and 3.  

 
  

  

 Nr. 

Friendship-

value 

Children 

Ideal 

friend 

Adolescents 

Ideal friend 

Children 

Decay 

Adolescents 

Decay 

Children 

Growth 

Adolescents 

Growth 

Common  

activities  

1  32  36  39  25  2  1  

Evaluation  2  58  17  10  2  6  3  

Admiration  3  28  16  4  2  16  27  

Acceptance  4  1  15  3  7  2  5  

Loyalty  5  8  59  6  17  18  36  

Genuineness  6  3  24  2  4  6  11  

Common  

Interests  

7  0  5  1  6  0  2  

Intimacy 

potential  

8  0  27  3  12  1  2  
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Appendix B – Software 

B-a Software Raspberry Pi Zero W, nr. 1 
 
#gpio 

import RPi.GPIO as GPIO 

 

#neccesary for adc convert  

import Adafruit_GPIO.SPI as SPI 

import Adafruit_MCP3008 

import time 

 

#neccesary for up and downlink to server 

import urllib2 

import urllib 

 

#nessesary for url post 

import requests 

 

#settings 

 

#hardware SPI setup 

SPI_PORT = 0 

SPI_DEVICE = 0 

mcp = Adafruit_MCP3008.MCP3008(spi=SPI.SpiDev(SPI_PORT, SPI_DEVICE)) 

 

#GPIO PWM Pin Setup 

GPIO.setwarnings(False) 

GPIO.setmode(GPIO.BOARD) 

GPIO.setup(3,GPIO.OUT) 

GPIO.setup(5,GPIO.OUT) 

GPIO.setup(7,GPIO.OUT) 

 

GPIO.setup(11,GPIO.OUT) 

GPIO.setup(13,GPIO.OUT) 

GPIO.setup(15,GPIO.OUT) 

 

rhome = GPIO.PWM(15, 50) 

rhome.start(0) 

ghome = GPIO.PWM(13, 50) 

ghome.start(0) 

bhome = GPIO.PWM(11, 50) 

bhome.start(0)  

 

raway = GPIO.PWM(7, 50) 

raway.start(0) 

gaway = GPIO.PWM(5, 50) 

gaway.start(0) 

baway = GPIO.PWM(3, 50) 
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baway.start(0)  

 

true = 1 

while(true): 

 

        redStatus = 0 

        greenStatus = 0 

        blueStatus = 0 

 

 

 try: 

  redresponse = requests.get('http://192.168.178.60/redStatus2.php') 

  redStatus = redresponse.text 

   

  greenresponse = 

requests.get('http://192.168.178.60/greenStatus2.php') 

  greenStatus = greenresponse.text 

   

  blueresponse = 

requests.get('http://192.168.178.60/blueStatus2.php') 

  blueStatus = blueresponse.text 

   

 except urllib2.HTTPError, e: 

    print e.code 

 except urllib2.URLError, e: 

    print e.args 

 

 raway.ChangeDutyCycle(float(redStatus)) 

 gaway.ChangeDutyCycle(float(greenStatus)) 

 baway.ChangeDutyCycle(float(blueStatus)) 

  

# Convert digital input (0-1023) to value between 0-100 

 redPot = str(int((float(mcp.read_adc(0))/1023)*100)) 

 rhome.ChangeDutyCycle(float(redPot)) 

 greenPot = str(int((float(mcp.read_adc(1))/1023)*100)) 

ghome.ChangeDutyCycle(float(greenPot)) 

 bluePot = str(int((float(mcp.read_adc(2))/1023)*100)) 

 bhome.ChangeDutyCycle(float(bluePot)) 

  

 sendPotData={'red1': redPot,'green1': greenPot, 'blue1': bluePot} 

 

 print sendPotData 

  

 url='http://192.168.178.60/color.php' 

 

 r = requests.post(url, data=sendPotData) 

         

 time.sleep(4) 
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B-b Software Raspberry Pi Zero W, nr. 2 
#gpio 
import RPi.GPIO as GPIO 
 
#neccesary for adc convert  
import Adafruit_GPIO.SPI as SPI 
import Adafruit_MCP3008 
import time 
 
#neccesary for up and downlink to server 
import urllib2 
import urllib 
 
#nessesary for url post 
import requests 
 
#settings 
 
#hardware SPI setup 
SPI_PORT = 0 
SPI_DEVICE = 0 
mcp = Adafruit_MCP3008.MCP3008(spi=SPI.SpiDev(SPI_PORT, SPI_DEVICE)) 
 
#GPIO PWM Pin Setup 
GPIO.setwarnings(False) 
GPIO.setmode(GPIO.BOARD) 
GPIO.setup(3,GPIO.OUT) 
GPIO.setup(5,GPIO.OUT) 
GPIO.setup(7,GPIO.OUT) 
 
GPIO.setup(11,GPIO.OUT) 
GPIO.setup(13,GPIO.OUT) 
GPIO.setup(15,GPIO.OUT) 
 
rhome = GPIO.PWM(15, 50) 
rhome.start(0) 
ghome = GPIO.PWM(13, 50) 
ghome.start(0) 
bhome = GPIO.PWM(11, 50) 
bhome.start(0)  
 
raway = GPIO.PWM(7, 50) 
raway.start(0) 
gaway = GPIO.PWM(5, 50) 
gaway.start(0) 
baway = GPIO.PWM(3, 50) 
baway.start(0)  
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true = 1 
while(true): 
 
        redStatus = 0 
        greenStatus = 0 
        blueStatus = 0 
 
 
 try: 
  redresponse = requests.get('http://192.168.178.60/redStatus1.php') 
  redStatus = redresponse.text 
   
  greenresponse = requests.get('http://192.168.178.60/greenStatus1.php') 
  greenStatus = greenresponse.text 
   
  blueresponse = requests.get('http://192.168.178.60/blueStatus1.php') 
  blueStatus = blueresponse.text 
   
 except urllib2.HTTPError, e: 
    print e.code 
 except urllib2.URLError, e: 
    print e.args 
 
 raway.ChangeDutyCycle(float(redStatus)) 
 gaway.ChangeDutyCycle(float(greenStatus)) 
 baway.ChangeDutyCycle(float(blueStatus)) 
  
 redPot = str(int((float(mcp.read_adc(0))/1023)*100)) 
 rhome.ChangeDutyCycle(float(redPot)) 
 greenPot = str(int((float(mcp.read_adc(1))/1023)*100)) 
    ghome.ChangeDutyCycle(float(greenPot)) 
 bluePot = str(int((float(mcp.read_adc(2))/1023)*100)) 
 bhome.ChangeDutyCycle(float(bluePot)) 
  
 sendPotData={'red2': redPot,'green2': greenPot, 'blue2': bluePot} 
 
 print sendPotData 
  
 url='http://192.168.178.60/color.php' 
 
 r = requests.post(url, data=sendPotData) 
         
 time.sleep(4) 
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 C-c1 Software HTML Script 

Color1.php 
<?php 

$redfile1 = "redStatus1.txt"; 

$greenfile1 = "greenStatus1.txt"; 

$bluefile1 = "blueStatus1.txt"; 

$redhandle1 = fopen($redfile1,'w+'); 

$greenhandle1 = fopen($greenfile1,'w+'); 

$bluehandle1 = fopen($bluefile1,'w+'); 

 

if (isset($_POST["red1"])){ 

  $red1 = $_POST["red1"]; 

  fwrite($redhandle1,$red1); 

  fclose($redhandle1); 

} 

if (isset($_POST["green1"])){ 

  $green1 = $_POST["green1"]; 

  fwrite($greenhandle1,$green1); 

  fclose($greenhandle1); 

} 

if (isset($_POST["blue1"])){ 

  $blue1 = $_POST["blue1"]; 

  fwrite($bluehandle1,$blue1); 

  fclose($bluehandle1); 

} 

 

Color2.php 
<?php 

$redfile2 = "redStatus2.txt"; 

$greenfile2 = "greenStatus2.txt"; 

$bluefile2 = "blueStatus2.txt"; 

$redhandle2 = fopen($redfile2,'w+'); 

$greenhandle2 = fopen($greenfile2,'w+'); 

$bluehandle2 = fopen($bluefile2,'w+'); 

 

if (isset($_POST["red2"])){ 

  $red2 = $_POST["red2"]; 

  fwrite($redhandle2,$red2); 

  fclose($redhandle2); 

} 

if (isset($_POST["green2"])){ 

  $green2 = $_POST["green2"]; 

  fwrite($greenhandle2,$green2); 

  fclose($greenhandle2); 

} 

if (isset($_POST["blue2"])){ 

  $blue2 = $_POST["blue2"]; 

  fwrite($bluehandle2,$blue2); 

  fclose($bluehandle2); 

 } 
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C-c2 Software HTML Colour Status  
All colour status files are individual  php files. 

 

Red status 1 
<?php 

$status = file_get_contents("redStatus1.txt"); 

echo $status; 

?> 

 

Red status 2 
<?php 

$status = file_get_contents("redStatus2.txt"); 

echo $status; 

?> 

 

Green status 1 
<?php 

$status = file_get_contents("greenStatus1.txt"); 

echo $status; 

?> 

 

Green status 2 
<?php 

$status = file_get_contents("greenStatus2.txt"); 

echo $status; 

?> 

 

Blue status 1 
<?php 

$status = file_get_contents("blueStatus1.txt"); 

echo $status; 

?> 

 

Blue status 2 
<?php 

$status = file_get_contents("blueStatus2.txt"); 

echo $status; 

?> 
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Appendix C – Hardware components 

C-a Raspberry Pi Zero W description  
 
Technical Specifications 
The Raspberry Pi Zero W extends the Pi Zero family. Launched at the end of February 
2017, the Pi Zero W has all the functionality of the original Pi Zero, but comes with with 
added connectivity, consisting of: 
- 802.11 b/g/n wireless LAN 
- Bluetooth 4.1 
- Bluetooth Low Energy (BLE) 

 
Like the Pi Zero, it also has: 
- 1GHz, single-core CPU 
- 512MB RAM 
- Mini HDMI and USB On-The-Go ports 
- Micro USB power 
- HAT-compatible 40-pin header 
- Composite video and reset headers 
- CSI camera connector 

 
  



  

PROJECT BUDDIEZ  

 

 
XI 
 

C-b Potentiometers description  
  



  

PROJECT BUDDIEZ  

 

 
XII 
 

C-c MCP3008 description  
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C-d Fritzing Diagram & Schematics 
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Appendix D – Evaluation Session 

D-a Questions eveluation session 
 
Questions contact & social media 
1. How often do you talk or see each other? 
2. Do you guys use social media?  

a. If yes : Which ones? 
b. If no: Why? 

 
Colour association 
3. What do you think of when you see this colour: 

o Red  
o Green 
o Blue 
o Purple 

 
 
 
 
 
 
Colour picking 
4. What colour would you match with the following feelings? 

o Happy 
o Sad 
o Angry 
o Nervous 

 
Tetra introduction 
5. What do you think of the design? 
6. Would you use it? 
7. How would you use it? 
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D-b Answers evaluation session – Girls (13&15) 
 
Questions contact & social media 
1. How often do you talk or see each other? 

 We talk almost every day ! Yeah almost! Approximately 5 out of 7 days. 
 And we have seen each other 4 times now (outside of Buddiez activities, and we 

are going to meet up again this holiday!  
 

2. Do you guys use social media?  
a. If yes : Which ones? 
 Yes!! Whatsapp, Musically, Facebook Messenger (only if phone is broken or lost), 

Instagram and snapchat 
b. If no: Why? 
 N.A. 

 
Colour association 
3. What do you think of when you see this colour: 

o Red  Love & Hate 
o Green  Grass and happiness 
o Blue  Cold, water and sadness 
o Purple  Flowers and vases 

 
 
 
 
 
 
Colour picking 
4. What colour would you match with the following feelings? 

o Happy  Old pink 
o Sad  Dark Green 
o Angry  Turquoise  
o Nervous  Bordeaux 

 
Tetra introduction 
5. What do you think of the design? 

 I really like it! It is quite clever! I just need to know which colour which corner is, 
otherwise I might get confused! 

6. Would you use it? 
 Yes! I would really like to use it, take it to school or to my grandparents or even 

on holiday. We think it is a really nice way of sending little secret messages that 
nobody else understand!  

7. How would you use it? 
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 I think we would just use it to send secret messages, because it is quite cool but 
we already talk a lot on normal social media. But we really think that for kids 
that don’t talk as much as we do it might really help them. 

 
Note: After the interview, I was talking with the parents. The moms of the girls told me that 
they believed that their girls could have really used it in the beginning of their friendship 
when they still found it very hard to know what to say when and especially how to say 
certain things. 
  



  

PROJECT BUDDIEZ  

 

 
XIX 
 

D-c Answers evaluation session – Boys (8&10) 
 
Questions contact & social media 
8. How often do you talk or see each other? 

 We don’t talk much when we don’t see each other, one of the buddies does not 
have a smart device and does not want to commit to social media yet. 

 We most often see each other on the organized events from Buddiez, but we 
have only been buddies for about 4 months. 

9. Do you guys use social media?  
a. If yes : Which ones? (One boy) 
 Yes, mainly WhatsApp to chat with some friends. 

b. If no: (Other boy) 
 Explained already in section above, does not want to commit to social media yet. 

He likes it better that way 
 
Colour association 
10. What do you think of when you see this colour: 

a. Red  Fire department, angry, trucks  
b. Green  Monster trucks, grass and trees 
c. Blue  Pillows for my Ginny-pig, the sky and water 
d. Purple  Fish, vases and little cars 

 
 
 
 
 
 
Colour picking 
11. What colour would you match with the following feelings? 

a. Happy  Lego-Yellow 
b. Sad  Dark brown 
c. Angry  Red 
d. Nervous  Sky-blueish 

 
Tetra introduction 
12. What do you think of the design? 

i. Think it is nice. It is a little like a puzzle. 
13. Would you use it? 

i. Yes! But it is important to remember the right colours otherwise it 
might go wrong. And the Kanta-Buddiez chat is important too so that we 
can actually say things and send photo’s. (One of the boys does not have a 
phone nor any social media account.)  

14. How would you use it? 



  

PROJECT BUDDIEZ  

 

 
XX 
 

i. We could send each other colours, for example after I come back from 
walking the dog or after school. And we could even send each other a 
special colour when we finish a Lego building! And then we send the 
photo’s over the chat. 
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D-d HTML RGB Slider used for colour picking  
 

 
 
Image 1. User interface colourpicker online 

colorSlider.php  
 

<!doctype html> 

<html lang="en"> 

<head> 

  <meta charset="utf-8"> 

  <meta name="viewport" content="width=device-width, initial-scale=1"> 

  <title>jQuery UI Slider - Colorpicker</title> 

  <link rel="stylesheet" 

href="//code.jquery.com/ui/1.12.1/themes/base/jquery-ui.css"> 

  <link rel="stylesheet" href="/resources/demos/style.css"> 

  <style> 

  #red, #green, #blue { 

    float: left; 

    clear: left; 

    width: 300px; 

    margin: 15px; 

  } 

  #swatch { 

    width: 120px; 

    height: 120px; 

    margin-top: 18px; 

    margin-left: 350px; 

    background-image: none; 

  } 

  #red .ui-slider-range { background: #ef2929; } 

  #red .ui-slider-handle { border-color: #ef2929; } 

  #green .ui-slider-range { background: #8ae234; } 

  #green .ui-slider-handle { border-color: #8ae234; } 

  #blue .ui-slider-range { background: #729fcf; } 

  #blue .ui-slider-handle { border-color: #729fcf; } 
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  </style> 

  <script src="https://code.jquery.com/jquery-1.12.4.js"></script> 

  <script src="https://code.jquery.com/ui/1.12.1/jquery-ui.js"></script> 

  <script> 

  $( function() { 

    function hexFromRGB(r, g, b) { 

      var hex = [ 

        r.toString( 16 ), 

        g.toString( 16 ), 

        b.toString( 16 ) 

      ]; 

      $.each( hex, function( nr, val ) { 

        if ( val.length === 1 ) { 

          hex[ nr ] = "0" + val; 

        } 

      }); 

      return hex.join( "" ).toUpperCase(); 

    } 

    function refreshSwatch() { 

      var red = $( "#red" ).slider( "value" ), 

        green = $( "#green" ).slider( "value" ), 

        blue = $( "#blue" ).slider( "value" ), 

        hex = hexFromRGB( red, green, blue ); 

      $( "#swatch" ).css( "background-color", "#" + hex ); 

    } 

  

    $( "#red, #green, #blue" ).slider({ 

      orientation: "horizontal", 

      range: "min", 

      max: 255, 

      value: 127, 

      slide: refreshSwatch, 

      change: refreshSwatch 

    }); 

    $( "#red" ).slider( "value", 255 ); 

    $( "#green" ).slider( "value", 140 ); 

    $( "#blue" ).slider( "value", 60 ); 

  } ); 

  </script> 

</head> 

<body class="ui-widget-content" style="border:0;"> 

  

<p class="ui-state-default ui-corner-all ui-helper-clearfix" 

style="padding:4px;"> 

  <span class="ui-icon ui-icon-pencil" style="float:left; margin:-2px 5px 

0 0;"></span> 

  Simple Colorpicker 

</p> 

  

<div id="red"></div> 
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<div id="green"></div> 

<div id="blue"></div> 

  

<div id="swatch" class="ui-widget-content ui-corner-all"></div> 

  

  

</body> 

</html> 


