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Abstract

This bachelor thesis investigates in what way an interactive device can be designed for
students to maintain motivation to keep making food swaps, which generates also social
connectedness and support.
There is a growing issue of obesity in Europe and there are various diet plan which aims at
helping individuals in getting a more balanced diet. The problem is that a lot of individuals
struggle to maintain such a diet, and therefore it is not always effective.

Students often have the problem that they have less healthy food habits. Eating less
vegetables and fruit and eating for convenience, not having enough time to properly prepare
some healthy food. Furthermore, they experience less support from their peers for healthy
eating, which does not help in the process of eating healthy.

Het Voedingscentrum, the Dutch Nutrition centre, came up with the idea of ‘de eetwissel’,
‘the food swap’. The idea is making small, easy and healthier food choices within a per-
son’s daily day which can eventually lead to big impacts in the long term. This approach
offers the possibility of achieving a healthier and more balanced diet without having to
make drastic or difficult changes all at once.

The research question in this thesis aims on designing an interactive device that gen-
erates social connectedness and support among students to maintain making food swaps.

This problem will be investigated by first doing literature research and after, holding
interviews with students and then brainstorming about many different tangible devices
that could potentially help the students. The conclusion of the literature research and
the first interview were that the device should have a few requirements; social connect-
edness/support, inspiration, motivation, goal-setting, and awareness. Social support and
social connectedness are considered the most important requirements.

The ideas gotten from the brainstorming were evaluated with the help of the require-
ments and downsized. The evaluated ideas were again reviewed by the target group and
again downsized and improved to five final concept ideas. The final five concepts were
evaluated by the target group. The two ideas that came out best were the HouseCookbook
and the LightCalendar. The most important elements which also these designs included
were inspiration, social connectedness, social support, and motivation. A feeling of com-
petition helped people also to get more motivation. All the mentioned elements can be
implemented in various ways, there is not only one right way to implement those elements.
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Chapter 1

Introduction

In the Western world, the health of the adolescent is increasingly getting worse. In Europe,
obesity is now the most common health problem (Stevenson et al., 2007). There exist over
100 different diet plans that can help someone get a healthier lifestyle. There are many
different types of diets, from weight loss to weight gain to sports diets, and cultural diets.
Some examples are a low-carb diet, keto diet, fasting diet, and Mediterranean diet. A
diet provides regulations on food and drinks that are consumed. Flexibility is not often
acceptable. On average, individuals will try about 126 different diets during their lifetime
(Headley, 2020). Dieting is generally not effective; a lot of people gain back more weight
than they would lose starting with a diet (Mann et al., 2007).

Studies have shown that college students often have poor eating habits. They tend
to eat less vegetables and fruits and have a higher intake of high-calorie foods and high-
fat foods. Furthermore, students experience less support for eating healthy from fellow
students which can also result in bad dietary habits. Additionally, students prioritize con-
venience when making food choices. This is one of the reasons why Het Voedingscentrum,
the national Dutch nutrition centre, came up with the idea of ‘de eetwissel’, ‘the food
swap’. The idea of the food swap is to make small, healthier food choices within a person’s
daily eating behaviour which can lead to big impacts in the long term (Blijtijds, 2019). It
is a tool that has to make it easier to maintain a balanced, healthier diet than a regular
diet. A small change is easier to maintain and thus will become quicker a new habit.
There is no need to cut out any food completely with the food swap. Examples of the
food swap, swapping white bread for whole grain bread or from drinking soda to water
(voedingscentrum, 2015).
Furthermore, dieting can be quite radical, suddenly cutting out certain foods all at once.
Next, dieting is often done alone, which can be difficult, and it can be hard to keep up
with the motivation to keep going with the diet. Working with other people can have
motivational benefits. Talking with your fellow peers about a task that must be done can
increase the performance of the task and your interest (Carr & Walton, 2014). The same
applies when talking about dieting with fellow peers, this can increase the performance
task. Furthermore, when having the feeling of being a part of a team can give more mo-
tivation to do a certain task (voedingscentrum, 2015). To get behavioural change, change
in eating behaviour, motivational interviewing can be applied, motivational interviewing
is an intervention used to get the desired behaviours and to increase motivation to help
get the behaviour change (Martins & McNeil, 2009). When establishing healthy eating
behaviours for students when they are attending university it could reduce risks such as
obesity and other related nutrition problems (Blotnicky et al., 2015).
The research question is, in what way can an interactive device be designed to generate
social connectedness and support by students to maintain making food swaps? To answer
the research question, I will be answering the following sub-questions; What motivates peo-
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ple to maintain healthier daily eating behaviours? What are the factors that contribute
to unhealthy eating behaviour? and How to create social support and connectedness. To
get more understanding of the food swap I will conduct an expert interview and to know
the preferences of the target group, peer interviews. After, the state of the art will be
discussed. Based on the interviews and literature research, I will establish requirements
for the tangible device. Next, I will brainstorm for different concepts/ideas. These will be
improved and students will be interviewed to gather their feedback. Finally, five different
concepts will be selected and with a last round of interviews, the best idea will be selected.
Finally, the results and future work will be discussed.
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Chapter 2

Background research

This chapter discusses first the literature research and the state of the art. When having
discussed the background literature the target group will be introduced. Lastly, the ex-
pert interview and peer interviews, and the requirements for the tangible device will be
discussed. The literature research will be done by searching literature on Google Scholar,
Scopus, and Science Direct. Keywords used are dieting, maintaining motivation, unhealthy
eating behaviour, and group motivation.

2.1 Literature research

This chapter discusses first the literature research and the state of the art. When having
discussed the background literature the target group will be introduced. Lastly, the ex-
pert interview and peer interviews, and the requirements for the tangible device will be
discussed. The literature research will be done by searching literature on Google Scholar,
Scopus, and Science Direct. Keywords used are dieting, maintaining motivation, unhealthy
eating behaviour, and group motivation.

2.1.1 What motivates people to maintain a healthier daily eating be-
haviour?

Maintaining motivation to eat healthy can be a challenge, but there are multiple ways that
can help with maintaining motivation. There is a technique that helps individuals get more
motivation to maintain a healthier daily eating behaviour. An intervention that increases
personal motivation toward behavioural change. This intervention is called motivational
interviewing (Martins & McNeil, 2009; Teixeira et al., 2012). Motivational interviewing
has two phases: in phase one, the intrinsic motivation for change is strengthened, and in
phase two, the commitment to change is enhanced. The aim is to increase the individual’s
motivation to change from their own perspective. Motivational interviewing uses four basic
principles: expression of empathy, development of discrepancy, rolling with resistance, and
support of self-efficacy (Martins & McNeil, 2009). Additional motivational interviewing
techniques that may succeed include shifting focus, reframing, coming alongside, over-
shooting, and emphasizing autonomy. These techniques aim to elicit arguments for change
and reduce one’s argument for not changing (Hardcastle et al., 2015). Overall, motiva-
tional interviewing has been found to have positive outcomes in the areas of dieting and
weight loss (Martins & McNeil, 2009). By using motivational interviewing, individuals can
increase their motivation to maintain healthier eating habits through different techniques
and principles, resulting in their desired eating behavioural change.
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Behaviour changes

Understanding the deeper motivation of people why they want to achieve a certain goal is
essential to understand how to achieve a healthier lifestyle. Determining the quality of their
motivation provides information on how to guide individuals in making behavioural eating
changes (Teixeira et al., 2012). When determining what sort of changes individuals want
to make, it is important to make easy guides to help individuals to improve their healthier
changes (Young, 2014). There are different styles of behavioural regulation. Intrinsic
and extrinsic motivation. Intrinsic motivation comes from within the individual, while
extrinsic motivation is driven by a goal or reward (Pelletier et al., 2004). Goal setting can
improve motivation and performance and therefore can help individuals reach their desired
outcomes (Gómez-Miñambres, 2012). To change health behaviour, it is proven that having
only the intention to change behaviour is not sufficient, goal setting is a way that can help
achieve the goal Mastery goals encourage problem-solving, and action plans are essential for
goal setting and should be short-term and have frequent re-evaluations to provide feedback
and modify the plan. Research shows that people who develop action plans are likely to
increase success (Bailey, 2019). It is important to focus your goal on something that is
important to the individual, a goal that is meaningful for you and provides something
to continuously work toward. Process goals are often more achievable than result goals
(Clear, 2021).

Social support is an important aspect which helps in the success of changing health
habits. Individuals with supportive partners are more likely to enhance weight loss (Sallis
et al., 1987). Talking and discussing about behaviour change can help people gain a
better understanding of healthy living. Furthermore, it can be helpful to show how health
behaviour contributes towards preventing or delaying injuries and/or diseases (Young,
2014).

Developing a new habit takes time, research shows that it takes around 66 days. It
varies on the individual and their circumstances how long it will take precisely. It can vary
from 18 to 254 days to form a new habit. Additionally, researchers found that making a
mistake does not mean that the new habit will not be incorporated (Clear, 2021). Intrinsic
and extrinsic motivation can increase the motivation of the individual for goal setting and
personal motivation. Setting achievable goals, developing plans, and having social support
are important factors in making successful behavioural eating changes.

Self-determination theory

The self-determination theory distinguishes between different types of motivation or rea-
sons underlying behavioural engagement (Hardcastle et al., 2015). It integrates the mo-
tivation of humans with the role of social contest and the role of the person. There are
three key assumptions, individuals are proactive, tend to progress towards higher levels
of psychological development and harmony, and the social context can hinder or sup-
port growth and integration (Verstuyf et al., 2012). The theory posits that motivation is
context-dependent and that the environment plays a crucial role in shaping motivational
change. Support from others can enhance the internal motivation of individuals toward
various activities (Katz et al., 2015).

When individuals are being less self-determined they are more likely to be affected by
pressure and social expectations, while being more self-determined leads to engaging in
activities or goals that align with their own values and interest which lead to more need-
satisfying experiences. Individuals’ experiences that need satisfaction and need thwarting
are linked to their eating behaviours.

Amotivation is according to the self-determination theory the state in which someone
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lacks the intention to act. People who say they are amotivated toward health behaviours
are not able to identify why they act a certain way and are more likely to have low intentions
and poor health behaviour acceptance. The transtheoretical model identifies stages that
characterize people on a continuum of change regarding health behaviour. Individuals
who do not have a big interest in engaging in healthy behaviour and do not have the
need for change are in the precontemplative. To improve effectiveness for unmotivated
individuals, it is important to start by investigating what the underlying reasons are for
not being motivated, being amotivated, or being precontemplative, when it comes to health
behaviours (Hardcastle et al., 2015).

Many individuals believe that the cost of the behaviour is bigger than the benefits in
the end, and individuals do not attach sufficient value to the changing behaviour. These are
demotivating factors. Confidence-building strategies, aiming for decisional balance, also
focusing on changing effort and value beliefs could help getting more motivation (Hardcastle
et al., 2015). Motivational interviewing, which is described earlier in this chapter is well
suited for unmotivated individuals as it is focused on building motivation for behavioural
change.

To change individual eating behaviours, it may require some physical and/or psy-
chological discomfort. Furthermore, many individuals might not be much motivated to
regulate their eating behaviour. When trying to change eating patterns, most people are
extrinsically motivated. Individuals tend to when changing eating habits to strive for a
certain outcome, for example improving health (Verstuyf et al., 2012). Studies have shown
that when individuals engage in tasks for autonomous reasons such as interest, fun, or
value, the end results are better. When people do tasks for not-so-autonomous reasons,
for example for others, they generally have fewer positive results (Katz et al., 2015). The
self-determination theory and the transtheoretical model provide important information
to understand motivation and behavioural change when wanting to increase motivation.

Dual process

The dual-process theories of action are an alternative viewpoint on changing health be-
haviours. According to this perspective, behaviour is driven by two processes. Conscious
consideration of the pros and cons or expectations of the value of participating in the be-
haviour and non-conscious, spontaneous, and impulsive processes that occur without much
thought (Hardcastle et al., 2015). Many unhealthy eating habits come from non-conscious
processes, when letting conscious consideration override the non-conscious processes it
requires cognitive resources and motivation (Hardcastle et al., 2015). It can be useful to
structure individuals’ environments as it is a factor that influences eating behaviour. When
structuring the environment, it is possible to make it more difficult to make undesired be-
haviour choices rather than desired behaviour choices (Hardcastle et al., 2015). Research
shows that food availability at home is one of the strongest correlations between fruit and
vegetable intake among adolescents (Story et al., 2008). When heaving fruit and/or veg-
etables at home it could benefit the individual’s healthy food consumption (Yang et al.,
2013).

2.1.2 What are factors that contribute to unhealthy eating behaviour?

Individuals make food decisions throughout the day, often individuals are not fully aware
of the choices being made. This is called mindless eating. It can occur in distracting daily
environments, where individuals are not aware of how many decisions are being made
which are influenced by the environment (Wansink & Sobal, 2007). This is a factor which
may contribute to unhealthy eating behaviour. Furthermore, people often view healthy
food as unsatisfying, boring, and not tasty. Additionally, insufficient time is also a factor
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that influences unhealthy eating behaviour. Insufficient time leads to the consumption of
quick and convenient fast-food options (Bisogni et al., 2012). People associate restriction
and control with healthy eating, which is not necessarily true for healthy eating habits.
Furthermore, controlling how much and/or the quality of food consumed can be difficult
for individuals. Healthy eating often has a negative association among individuals. The
influence of peers and family can also affect eating habits, social support plays a crucial role
in dietary recommendations (Bisogni et al., 2012; Kalavana et al., 2010). New communities
are frequently designed around unhealthy habits in today’s world. Everywhere cheap fast-
food restaurants are available (Young, 2014). For many individuals, regulating their eating
behaviour is difficult, which leads to a lack of control over their food intake (Pelletier et
al., 2004). Meaning that individuals fail at self-regulation. Interventions enhance the
understanding of the importance of their dietary choices and what health impacts they
have. The understanding of the importance of healthy eating behaviours may lead to
changes in eating behaviour (Blotnicky et al., 2015). Multiple factors contribute towards
unhealthy eating behaviour, mindless eating, insufficient time, and the influence of friends
and family. By raising awareness and understanding, individuals can gain control over their
eating behaviour and have more self-regulation which will lead to healthier food choices.

2.1.3 How to create social support and connectedness?

When feeling related or connected with someone it can encourage health-promoting be-
haviour. Individuals are in large social domains and that relates to their health. It was
found that when individuals have a low level of connectedness, their health behaviour was
worse than those who had a higher level of connectedness (Yang et al., 2013). Furthermore,
study shows that it is important to have a quantity of communication to get the feeling of
connectedness or intimacy. When sharing personal information with others it increases the
feeling of intimacy. Social environment, friends, family, peers, and other communities may
impact food choices made by individuals through social support, and social norms (Story
et al., 2008). If friends smoke or have unhealthy habits the chances are higher that you
will also involve in those unhealthy activities (Yang et al., 2013). Meaning that social con-
nectedness could help individuals with their eating habits (Vartanian & Hopkinson, 2010).
It is possible to create social connectedness and support in various ways. For example, to
invest more time and effort in sustaining relationships, and having regular interaction with
friends. Furthermore, considering to become a member of a group that shares common
interests or goals. Reaching out to people who can help during different times, also provid-
ing support to others (for Disease Control & Prevention, 2023). There are different kinds
of social support. Emotional support, esteem support, informational support, and instru-
mental support. Emotional support can help an individual emotionally, which can include
offering compassion or sympathy, giving comfort like hugs, and sharing and empathizing
with the situations someone is in. Esteem support is the type that helps an individual
feel more confident. With informational support, people share their experiences and give
advice/information or resources. Lastly, instrumental support serves to help someone out
(Estee, 2021).

2.1.4 Summary

Motivation is something which is important for maintaining healthy eating behaviour.
Intrinsic motivation comes from within the individual and is an essential factor in main-
taining healthy eating behaviours. Extrinsic motivation can also help, individuals are
driven to achieve a certain goal and goal setting has been proven to increase motivation
for the individuals. Individuals should be focusing both on intrinsic and extrinsic moti-
vations to maintain healthy eating habits. Furthermore, motivational interviewing is a
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technique which is also used to increase personal motivation, intrinsic motivation, and
maintain healthy eating behaviours. With extrinsic motivation, the motivation is coming
from the goal. Goal setting helps with improving the motivation of individuals. When
having approach goals, it helps individuals to actually achieve those goals. What is impor-
tant is that the goal is something that is important to the individual. When wanting to
incorporate a new desired habit, it can take from 18 to 154 days. To help individuals with
being motivated it can help to have social support.

The self-determination theory integrated the motivation of individuals in the role of
social context and the role of the person. If individuals are more self-determined it leads
eventually to more need-satisfying experiences, which is linked to eating behaviours. The
environment is crucial in shaping motivational change, states the self-determination theory.
It is important to have support, this will lead to the internal motivation of individuals
will grow toward activities. When wanting to help unmotivated individuals, we should
first investigate what the underlying reasons are for not being motivated to eat healthier.
furthermore, there is dual-process theories of action, which are driven by two processes. it
is important to override the non-conscious processes. It is possible to do this by making it
more difficult to choose the undesired behaviour than the desired one. The Dutch nutrition
centre, Voedingscentrum, created the food swap, which helps people maintain a healthier
diet by making small, easy changes to their eating habits. This should be easier to sustain
and motivate than a radical diet.

It is possible that individuals are not fully aware of the eating decisions they are making
during the day, mindless eating. This can be one reason which helps with unhealthy eating.
Some individuals think that with healthy eating comes strict restrictions, which not has
to be necessarily true. Family and peers have an influence on eating behaviour, and social
support and connectedness with others can help with healthy eating and an individual’s
health behaviour. Talking to others can increase the feeling of social connectedness and
support and the social environment can impact eating choices.

2.2 Target group

The target group for this graduation project are students. Studies show that college
students have often poor eating habits. Daily, students tend to eat less vegetables and fruits
and have a higher intake of high-calorie foods and high-fat foods. When going to college,
not living with your parents anymore worsens dietary habits among students. Later this
can contribute to health issues (Deshpande et al., 2009). It can be difficult to go from living
with parents to living in a student house or alone. Students can have issues with making
their own meals and balancing their eating schedules with their new life and the costs of
healthy food. Students experience less support from fellow students to eating healthy which
can result in bad dietary habits. Fruit and vegetable intake from students is lower than
the dietary recommendations. Eating unhealthily can come with poor health outcomes,
weight gain, and chronic diseases. It can have long-term consequences for students (Kelly
et al., 2013). There is a link between demographic and psychographic characteristics of the
dietary behaviour of students. Where a student lives affects their dietary habits. Factors
that can influence poor eating habits are stress, low self-esteem, and lack of knowledge
about nutrition (Deshpande et al., 2009). It is observed that if students do not think it is
necessary to improve their eating habits, they will not improve (Blotnicky et al., 2015).

It is an important period of time for people between the ages of 18 and 25 to develop
and establish eating and weight-related conditions (Tavolacci et al., 2015). This is why
students benefit of the food swap, if they have healthy eating behaviours it will have an
influence in the long-term time, they will establish healthy eating behaviours.
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Context analyze

The target group of students has a couple of limitations. First students often do not have
a lot of money to spend, so they will often choose one of the cheapest options. Second,
students do not have a lot of time. Third, often students live in big houses, with roommates
and do not always have the opportunity to cook for themselves and will thus not have the
option of what to eat. The focus will be on students that live in big houses. When having
the focus on big student houses it is possible that what will be investigated by them can
after also be used for families. Student houses are somewhat like a family, just like families,
they eat for example together almost every day.

2.3 Stakeholders

Primary stakeholders are crucial to the continued existence of an organization and con-
tinued existence of an organization does not rely on the secondary stakeholders, but they
are also important to the organization (Matuleviciene & Stravinskiene, 2015). This means
that Het Voedingscentrum is the secondary stakeholder and that the target group is the
primary stakeholder. Without the target group, there could not be a continued existence
of my project because it will be made for them. Without the secondary stakeholder, Het
Voedingscentrum, the project can continue, but Het Voedingscentrum is still important
because the idea is generated from Het Voedingscentrum.

2.4 Food Swap

An expert interview is conducted to gather more knowledge about the food swap, ‘de
eetwissel’. The questions asked can be found in the appendix.

The interview took place online, through a Microsoft Teams meeting. This was done
because the expert did not live nearby. Before starting the interview, the expert read the
information letter and signed the consent form.
Firstly, I gave some background information about my research and my graduation project,
and what it entails and asked if the expert had any questions beforehand. Next, I asked
the expert the prepared questions about the food swap. Lastly, I asked if the expert had
anything to add or if there was any question. When everything was said I thanked the
expert for his time to hold this interview.

Summary of the interview
The food swap is a small step that people can make to swap some food that is not in the
‘Schaal van vijf’ for something which is in the ‘Schaal van vijf’, a scientifically substantiated
model from the Dutch nutrition centre which shows the essentials for eating healthy. They
want to show that you can be healthier and more sustainable in what you eat. The food
swap is started because a diet can be quite radical and hard to follow, and in theory, small
changes are much easier to make, which is what the food swap is doing. The food swap
should help in the long term, it is on the long term more successful than a diet. It is
difficult to say if the food swap is effective because ‘Het voedingscentrum’ does not have
enough money to investigate this. What they do see is that the publicity is growing, it is
something that is accessible for many people, and supermarkets are acknowledging this,
they promote also the food swap based on ‘Het voedingscentrum’. The swaps are linked
to the popular foods, they look at research from the Dutch National Institute for Public
Health and the Environment. The swaps are put in different categories and the idea is
that people can make also more swaps themselves which they did not write down. ‘Het
voedingscentrum’ wants to have a broad audience, they want to include everyone from
every background, which is why they, for example, have food swaps from more eastern
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countries, like couscous.
Every food swap someone is making is automatically better than what they eat before.

The goal is that the food swap they make will become their new normal. It has to become
their habit to pick the swapped food instead of what they picked before. The goal is also
that when having done one food swap people want to make more food swaps. To promote
the food swap, they promote it on television and social media. They do not focus on
that people will tell each other about the food swap. They think that sharing about food
habits becomes more personal. The food swap is not focused on communities, or on the
social aspect. They are more focused on promoting that you can make everywhere at any
moment on the day different kinds of food swaps, in houses, train stations, airports, sports
halls, etc. The target group for the food swap was at first generally young people, from
twenty to forty, but what they saw was that it actually worked for everybody really well
and that more people were interested and not only their target group.

The expert is interested in how the food swap can work in the community and the
social aspect. Are food habits something that is shared among students, or is it seen as
something more private? This is something they did not investigate.

With having established all the literature research and expert interview the goal of the
bachelor project can be made clearer. The goal of the project is: to aim for a tangible
device that helps with maintaining the motivation of students to maintain the food swap.
The device should give social connectedness and/or social support.

2.5 State of the art

There are no products on the market that are exactly the same as the product I want to
design. The following products have a relation to the desired product. The state of the art
is search for different categories. The different themes are social connectedness, awareness,
and motivation. First the different products will be introduced and after they will be put
in the different themes.

Fitbit,
Fitbit is a tracker which is worn on the wrist, and it tracks the activities of the individual
wearing the device, the Fitbit is shown in Figure 2.1. It keeps track of the daily lifestyle
of the person. Fitbit can track your steps, it counts the calories burned, tracks the heart
rate, sleep, distance travelled and more health-related data. Fitbit engages in healthy
competition with other users or yourself by completing challenges. When competing there
are virtual trophies. There is also a Fitbit community, users can connect with each other.
They can share experiences and get support and motivation from other users. This com-
munity is online. It is possible to connect with friends, when using this feature, you can
see each other’s activity and compete in challenges together and send messages. Fitbit has
its own social platform, so you can interact with users from around the world. The goal is
to provide a supportive and engaging environment for the users to stay motivated through
their journey. (Ringeval, et al, 2020).

Mijn Eetmeter,
The Voedingscentrum has an app, “Mijn Eetmeter”. It is an app in which you can scan
products in. The products scanned are those you eat during the day, which is shown in
Figure 2.2. And it helps create awareness of what you eat and what for nutrients are in
the food, how many calories you eat, fat intake, and fiber. The app wants to give balance
in eating behaviour, it gives personal advice on nutrients, and does someone gets enough
fiber during the day.

Necklace,
A necklace which can capture the motion in the throat of individuals is invented, figure 3.
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Figure 2.1: Fitbit

Figure 2.2: Mijn Eetmeter

There is a sensor in the necklace. This motion is transmitted to a phone application which
can help the user improve their health. The data that the device will capture is detecting
food consumption, it gives more insight into the eating habits of the users, which results in
more awareness, which is critical for maintaining a healthier lifestyle (Kalantarian et al.,
2015).

Figure 2.3: Necklace

EdacuTableware,
EdacuTableware is an interactive tableware that should make eating more pleasurable and
has to improve eating habits. It does this by giving feedback and to encouraging the eat-
ing behaviours of the individuals. There are two different devices, the EaThermin and the
TeaThermin, 2.4. EaThermin is a fork-type device which can be used while eating and the
TeaThermemin is a cup-device which is used while drinking. Both the devices give sounds
when the individual is eating, by giving sounds while eating and or drinking they want to
encourage the eating habits. By producing these sounds, the main point is to let people
who are using the devices getting to smile and be happy while eating healthily. (Kadomura
et al., 2013)

Food games,
Food games can also help people with eating more healthily. An interactive system that
interacts with the individual using it is invented, Figure 2.5. A dinner plate and a micro-
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Figure 2.4: EdacuTableware

projection device can help. The plate interacts in the form of simulation games with the
individual. In the game, you are required to give food to their virtual pets by eating dif-
ferent kinds of food during the meal. The animals judge the eating of the individual based
on the weight of the plate. The game gives reminders to the individual using the device,
and it encourages the individual (Zhao, et al., 2021).

Figure 2.5: Tableware

All these products above intersect with some components of my end goal. How it in-
tersects with some of my aims is explained below.

Social connectedness
The Fitbit intersects with the project because I want to have a social aspect, a sort of
community, which is succeeded with the tangible device. I want the users of my project to
experience support and motivation from their peers just as Fitbit does.

Awareness
The element that “Mijn Eetmeter” has in common with the tangible device I want to come
up with is that it has both something to do with eating healthier. This app wants to give
awareness to people, by showing them how much nutritions they eat per day. The tangible
device I want to design must help people with eating healthier. The Necklace, the neck-
lace gives awareness to the individuals. It gives awareness about maintaining a healthier
lifestyle. This is a theme that is also in my project, I want individuals to maintain their
new eating habits of the food swap and that they will be more aware of what they are eating.

Motivation
Food games, this device encourages the individual, and that is where it intersects with my
project. Eventually, I want to help people with eating more healthily, I want something
that let people interact with each other, that people support and encourage each other.
This is a way so the individuals will be more motivated. EducaTableware encourages
individuals to eat healthy while doing that in a social situation. With the tangible device
I want to design, I would also like that people will be encouraged by eating healthy while
eating together, in social situations.
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2.6 Peer interviews

The peer interviews are all held in an area where the participants felt at ease. The living
room of the student house is where the peer interviews have taken place. This is chosen
so that the participants would not feel out of their comfort zone. Roommates could walk
in and out during the interview. It would feel like a ‘normal’ conversation so they would
not be afraid to say something they thought was wrong.
First, I let them all read and sign the information letter and the consent form. After, I
started by introducing my graduation project, what it is about and if they had any ques-
tions beforehand. In the middle part of the interview, I asked them the question thought
of beforehand. I could comment on what they were saying and ask for more clarification.
When having asked all the questions to the interviewees I asked them if they had anything
to add, if they had questions or wanted to make a comment. Lastly, I thanked them for
their time and for participating in my interview.
By holding interviews with students who live in student houses it is the goal to gather
more knowledge about what the tangible device should be able to do. Gather more infor-
mation about what motivates students and how much they already know about nutrition.
The questions asked and the consent form are in the appendix. I have interviewed seven
different students who live in student houses.

What is interesting to note is that almost all students do not think they have much
knowledge about nutrition in general. They all think it is important to have healthy eating
behaviours but also say that they do have not much knowledge about nutrition. This is a
reason why people would want to get inspiration/examples from either the tangible device
or from other persons what kind of food swaps are out there and what they could use.
The feedback that the interviewees want to receive from the tangible device is some kind
of overview of how well you are doing with the food swap and inspiration for what kind of
food swaps they can do.

Money plays a big role in the students eating behaviour. If the unhealthier option is
significantly cheaper than the healthy option, everyone would choose the unhealthy option.
Students pay attention to how much the product cost and that influences their eating be-
haviour. What a couple of students said is that they think that unhealthy food is cheaper
than healthy food and that they would not know an alternative for the food choices they
make which is healthier and not significantly more expensive.

The motivation for students to eat more healthily can be personal, however, what I
noted during the interviews was that there were some things that came back multiple times.
What was named several times was that having a good feeling is very important, eating
can help bring individuals a feeling of satisfaction and being happy. Furthermore, getting
fitter, and health reasons is something that motivates the students. Next what motivates
is when you are not doing the food swap alone, not for everyone to the same extent, but
to some extent everyone agreed that having someone else doing this with them could help
them with their motivation. Talking with individuals who are doing the same as them, the
food swap could also motivate some individuals, talk about the progress, exchange some
ideas for the food swap, and communicate about how they are proceeding.
Lastly, when you are doing, pursuing, goals together with other people also motivates some
students. It can help in getting started with making food swaps, but some interviewees
were also afraid that when they have reached a goal it could be difficult to proceed when
achieved. When doing the food swap with housemates the students mentioned that if it
affected their dinner, it would maybe be important to talk about it with everyone. This
way everybody can keep the wishes of people in mind. One interviewee said that a point
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system would motivate them to keep making the food swaps, with goals/aims.

How the tangible device should look was a difficult question. Interviewees said that
they would like to have something they could carry with them to remind them of the food
swap. Because they would not be always at home, and they would like to also proceed
with the food swap not at home. Interviewees said that it could be motivating if there was
also something in the living room which creates a community, to remind them.

2.7 Requirements

The requirements for the tangible device are decided by the interviews and are based on
the literature research. There are some harder requirements and some softer. When hav-
ing established the requirements, I want to start brainstorming ideas for concepts of the
tangible device. The concepts thought of must be evaluated by the target group and with
the feedback on those concepts I must keep improving.

To decide on the requirements, it is important that they should be SMART, Specific,
Measurable, Attainable, Realisable, and Time bounded. Specific stands for that the re-
quirement should be clear and concrete. Measurable in SMART is that the requirements
should be able to be verified. Attainable means that it is achievable and feasible to exhibit
the requirement. Realisable, is the project achievable with the given constraints where
the project must be developed, and are the requirements aligned with the project’s goal?
Lastly, the project should have deadlines, Time bounded (Mannion & Keepence, 1995).

The goal of the project is: to aim for a tangible device that helps with maintaining the
motivation of students to maintain the food swap. The device should give social connect-
edness and/or social support, this is a hard requirement for the project.

The requirements with their meaning to achieve my goal are:
Social support, that individuals feel a sense of support and comfort from their peers, that
they feel like they are supported/helped in their journey, supported in emotional/psychological,
physical, or informational way. This can be measured when measuring the feeling of social
support beforehand and during the use of the device. It is feasible to create social support
within the resources and constraints that are also aligned with the project’s goal.
Social connectedness, that an individual feels close and connected to others. The feeling
that you belong to a group of people. As well as social support it could be measured the
same way. It is achievable to create social connectedness and it is aligned with the project’s
goal.
Awareness, that an individual will be more mindful towards healthy eating. That they are
aware of what they eat and what their choices of food have of effect on their well-being. It
is achievable to measure this requirement and it is realisable.
Goal setting, how much does the tangible device evoke a goal where the individuals can
work towards. It is measurable, achievable, and realisable the requirement goal setting.
Motivation, gives the tangible device the individual motivation to keep making the food
swap during their day-to-day life. It is measurable, achievable, and realisable the require-
ment motivation.
Inspiration, how much does the tangible device give the individuals ideas for different kind
of food swaps and how much does the tangible device inspire the individuals to different
food swaps. It is measurable, achievable, and realisable the requirement inspiration. The
motivation for these requirements is written below.
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The literature found states that it helps the have social support to get motivated.
Social support can help to get intrinsic motivation up, it grows internal motivation and
self-determination. From the interviewees, it has become clear that it depends per person
who would like to get feedback and how much feedback from fellow students. In general, all
the interviewees would not mind getting some kind of feedback from fellow peers who are
also participating in the food swap. Positive feedback was better than negative feedback.
This creates the first requirement: Social support. How the social support should look like
is in the form of the possibility of talking to each other for giving some tips about the food
swap, talking about the progression, and supporting each other when it is not going so well.

The next requirement is social connectedness. From the literature research, it is found
that the environment where the individuals are is crucial. This means that the tangible
device should create an environment where the individuals feel motivated and connected
to each other. Through the interviews, it became clear that most of the individuals would
like a tangible device that they can bring with them everywhere. To get more connected-
ness the interviewees also said that it could be a device which is partly in the living room
somewhere and the other part something which you can bring everywhere. This means
that the tangible device should consist of two parts.

The third requirement should help people make more aware of what they eat, from the
literature it is found that individuals can be not fully aware of the eating decisions they
make during the day, mindless eating, and this can lead to unhealthy eating behaviour.
With the interviews, it became clear that all the individuals would like inspiration from
the tangible device to get more knowledge about what to eat, and what the possibilities
are. This get them more aware of what they can eat and what is healthy. The tangible
device should help make the decisions of what to eat easier.

From the interviews, it also becomes clear that the individuals would like inspiration
from the device or from the other participants to get more ideas about what kind of food
swaps they can do. This should also be considered a requirement.

The fourth requirement could be goal setting, from the literature it is found that goal
setting helps with improving the motivation of the individuals. The interviewees stated
that goal setting could help them in the beginning, but that it does not have to be the same
as the other participants and that it can help in the beginning, but interviewees stated
that it could also be difficult having a goal and when reached to go on.
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Chapter 3

Ideation

With having the requirements for the tangible device, the ideation phase can start. First
by brainstorming a lot of different concepts/ideas. The brainstorm consists of thinking of
almost 100 different concepts. These concepts will be put in different categories, exchanging
tips, getting inspiration, getting motivation, awareness, connectedness, and conversation
starter. Next, the concepts will be put next to the requirements, such that the 100 concepts
can be downsized to a lower number. After, the concepts that remain will have to be even
more downsized, this will be done by holding peer interviews. With the comments of the
interviewees there will be made another selection.

3.1 Brainstorm

Various methods can be performed to facilitate brainstorming sessions. In my case, I
adopted a technique where I documented every idea that came to mind. To generate ideas,
I positioned myself in an environment where there was a lot of different stuff around - the
living room. This setting allowed spontaneous inspiration, as my roommates could walk
into the room and contribute their own ideas. Individuals with different knowledge have
the most success to benefit from the social exchange of ideas (Brown & Paulus, 2002).
Since my roommates possess different backgrounds, and thus have different knowledge
their presence proved to be valuable. I benefited from the exchange of ideas. My approach
to brainstorming involved a combination of individual and group brainstorming sessions.

Some of the different ideas are keychain, necklace, whiteboard, cooking book, light
system, puzzle, memory, grocery shopping bag, etc. in total I came up with 92 different
concepts. The 92 different ideas with explanations are found in the appendix.

3.2 Downsizing

In chapter 2.6, requirements were established for the tangible device based on the literature
and interviews. These requirements include social support, social connectedness, aware-
ness, goal setting, motivation, and inspiration. All the different requirements should be
taken into account when selecting the concepts. One of the essential requirements for the
tangible device is the inclusion of social support and/or social connectedness, as explic-
itly requested by the client. Additionally, motivation is also one of the more important
requirements, as it plays a crucial role in maintaining motivation to continue making food
swaps.

To downsize the 92 initial ideas to fewer it is important to have a thorough evalua-
tion process. First, I will carefully review each idea, and critically assess possibilities for
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improvement or merging ideas together to create more refined and coherent concepts. Con-
sidering that social connectedness or social support is a key requirement it is important to
consider how they can be incorporated into these ideas. As a result of this process, the 92
ideas were downsized to 55, which can be found in the appendix, A.1.

There are six different requirements to consider, with varying levels of importance. To
determine which concept has the most potential, a plus and minus system will be used.
This system involves a scale similar to the one in Table 3.1, with explanations of the
meaning of the plus and minus signs provided in Table 3.2.

– - 0 + ++

Table 3.1: plus and minus scale

++ Has fully this requirement
+ Does have a bit of this requirement

in it
0 Neutral
- Not sufficient enough
– Does not have any aspect of this re-

quirement

Table 3.2: explanation of the meaning of the scale

A total of 55 different concepts/ideas will be evaluated using the aforementioned scale
for each requirement. Table A.2 which is found in the appendix, presents the scores for
each idea on the various requirements.

After every idea/concept has been scored, it has to be downsized again to approxi-
mately 25 different ideas. Beforehand the client and I decided that we wanted to have
around 25 different ideas to go through in the next round. This amount was chosen to
ensure a manageable interview process. Presenting too many ideas could make the inter-
view duration too long. This number ensures that the ideas that scored very low on the
requirements are filtered out and that there are enough options left to explore and evaluate
during the interviews.

Firstly, the scores in table A.2 will be translated into numbers. What the values of the
scores are is presented in table 3.3.

scores number
– 0
- 1
0 2
+ 3
++ 4

Table 3.3: Translation

Not only do the scores have to be translated into numbers, the importance of the dif-
ferent requirements also has an influence in determining which idea/concept will remain.
Each of the six different requirements will be assigned a weight, reflecting their relative
significance. The most important requirements get a higher weight than the requirements
that are less important. Social connectedness and social support are considered the most
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important, followed by motivation. The other three requirements, inspiration, awareness,
and goal setting are considered equally important. The weight attached to each require-
ment is presented in table 3.4

Requirement Weight
Social connected-
ness

3

Social support 3
Motivation 2
Inspiration 1
Awareness 1
Goal setting 1

Table 3.4: Weight of requirements

For each idea, the weight of the requirements will be multiplied by the scores they
obtained when translated like table 3.3.

An example of how this will be converter is done for the hanging system and stick.
which can be seen in table 3.5:

scores and requirement number
0 (social support) 2
+ (social connectedness) 3
+ (awareness) 3
++ (goal setting) 4
+ (motivation) 3
– (inspiration) 0

Table 3.5: Translation hanging system and stick

The outcome of the number in table 3.5 will be multiplied by the weight of the respective
requirements in table 3.4.

score*weight outcome
2*3 6
3*3 9
3*2 6
4*1 4
3*1 3
0*1 0

Table 3.6: multiplying score and weight

After performing all the calculations, the outcome values will be added up. Subse-
quently, the cut-off value needs to be determined. It is important to calculate the cut-off
value after having calculated all the values for the ideas/concepts. This approach allows
us to determine the score at which approximately 25 ideas remain.

In table 3.7 the values are calculated for every idea/concept. Additionally, a short
explanation of the different ideas is also found in 3.7, a longer explanation is found in table
A.1, which is in the appendix.
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Idea/concept Explanation Value
hanging system and stick When having done a food swap a stick can

be hang on the system. The system goes
down because of the weight. On the ground
it hits a button, when that happens the goal
is achieved and a light springs on. When the
goal reached you pass the stuck to the next
person.

28

A4 and Binder An A4 paper hanging in a common room on
which people can write things related to the
food swap. This A4 sheet you change every
week, and the ”old” one you put in a binder,
which you can always grab to flip through it

35

Light cord and checkbox-
machine

Whenever you make a food swap, you can
turn on a light and eventually a nice little
shape comes out which you can see

31

Grocery shopping bag and
shopping lists/eating list
and planner

On the bag are written food swap sugges-
tions. This is combined with a planner/eating
list that can be created together with house-
mates.

34

Phone case There is printed inspiration for food swap on
the phone case

14

Keychain The keychain has a unique form of a food
swap. each housemate can carry one with
them wherever.

32

Jewellery A piece of jewellery is worn, this ornament
can light up by someone else who is also wear-
ing a piece for support

21

Crocs When having done a food swap you can put
a pin in the hole of the shoe. Everyone in the
house wears them.

36

Friends book/ giving
through book

People can put experiences/motivational
things in the booklet or ideas for food swaps.
This booklet is then given back to the rele-
vant person and they can read it and give it
again to someone else to write in it.

37

Whiteboard/memoboard People can hang/write their own food swaps,
or write motivational messages, which every-
one else can see. You could also display your
results. This board is hung in a common
room

32

Newsletter/magazine Every week or month, you get a newspa-
per/magazine and in it are ideas, recipes and
stories and/or experiences of other people.

31

Pointsystem A point system tracked by abacus, there are
as many rows as roommates. Each housemate
has a row. And whoever is first to move all
his beads, which is allowed if you have made
a food swap, gets a reward.

28
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Balloon The colours of the balloon represent the dif-
ferent eating change group, when having done
a food swap you can hang a balloon on your
door

24

Tea/coffee can it contains questions that can start a conver-
sation about the food switch and people can
also put in their own ideas for healthy food
swaps.

30

cookbook In the cookbook are all recipes that partici-
pate in the food switch

34

Food scanner and scale The scanner allows you to scan food, it can
show the differences between food items. If
you put a product on the scale then it gives
different suggestions for something you could
swap it with

17

Food box The box/kit will be sent to you once a week
for the whole house. In it are ideas for swaps
you could make that week.

24

Magnet On this magnet are food swaps, you can col-
lect those magnets and place them on stu-
dents’ home fridges

24

Labels You can swap the coloured labels with an-
other coloured label. So you can see right
away which food item you would be good at
swapping.

16

Container You can personalise it all together so that the
box has your needs. You can give it 5 differ-
ent sizes of compartments for different food
groups.

23

Games
Monopoly 30
Puzzle 21
Dice 33
Card Game 27
Memory 24
Spinning board 32
Grab bag 26
Bingo 32

Watch It can give reminders to the user and dis-
play progress. It also has an online platform
through which you can connect with other
people.

26

Snack dispenser A vending machine from which you can get
ideas for an eating change.

22

Calendar A tear-off calendar that hangs centrally in
the house, from which you can tear off a leaf
each day. Each page features a different food
change, or also facts.

32
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Plate The board can detect what kind of food is
on the plate and can use that to inspire what
you could swap next time.

18

Fridge It can show what’s in the fridge for food
and, based on that, give advice for anyone
for which you might switch certain foods

14

Infographic/motivation
poster

It shows people food swaps and the effects it
could have, long-term.

23

Art There is creative art in a common room for
students that promotes the eating change.

24

Timer Every so often, a small device bleeps to re-
mind you to make the food change

23

Competition Each housemate has to work with a food swap
in his/her cooking and then the others can
vote on the food.

37

Sweatband Everyone wearing this band participates in
making food swaps that day/week

21

Card It’s a pass you put in your wallet that has
food swaps on it that you can do

13

Microphone The microphone is on a table, which should
be able to start a conversation over the dinner
change

23

Clock When it goes off in the room it gives the op-
portunity to be reminded of the food swap
and gives space to then talk about it.

21

Cage Everything you swap you put in the cage 32
Fruit basket A basket containing healthy food swaps that

people can take out.
24

Good pan If someone wants to make use of this pan then
he has to make a foodswap.

22

Envelop and piggy pot Each housemate has an envelope where they
can put food swap related notes in. At the
end of the week it will be opened and re-
viewed.

35

Paperclip The paperclip can keep labels on which there
are food swaps

36

Stripe list On the stripe list, put a mark when you have
made an food swap,

25

Chip You can put the chip in your laptop and then
there are ideas on there for the food swap

20

Duct tape role The duct tape roll is a tear-off roll, you can
keep tearing off pieces where food swaps are
on and you can stick them on doors/cabine

34

Lunch box If you use the lunch box, you have to make
an eating change that day.

30

Stuffed animal A stuffed animal in the shape of a food swap
and when you squeeze it it says motivational
texts

14
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Metertje You see the pointer go up and/or down. That
way you can see your progression, if it goes
up you’re fine with the food swap

17

Counter The counter keeps track of how many food
changes you have made and this is then put
into a shared online chart.

27

Food packaging On the food packages there are food swaps
that people could make

26

Stickers There are all stickers of food swaps and you
can then collect them

20

Advent calender Each day features a different food swap. 32
Music box/ radio you can all listen to an eating change podcast 39
Glasses That lets food ’change’ with the virtual

glasses
12

Bottle On the bottle are pictures of food change 20
Vest If you wear the vest you have to make a food

swap that day
25

Photo frame A picture frame that is digital which displays
food swap related images and automatically
moves on to the next one,

35

Tea questions/ coasters Just like on the pickqick tea, there are ques-
tions on the tea card

28

Table 3.7: values

After calculating all the different values, the cut-off value can be determined. By
considering each game in the game category as separate idea, there are 62 different ideas.
After arranging the values in descending order, it was found that the cut-off value of 30
would result in 24 different remaining ideas, which aligns with the desired number. In
table 3.8 is seen which ideas/concepts will be retained after eliminating those that scored
below 30.

With the 24 different ideas in table 3.8 I will go to the target group and interview them.
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Idea/concept Value
A4 and Binder 35
Light cord and checkboxmachine 31
Grocery shopping bag and shopping
lists/eating list and planner

34

Keychain 32
Crocs 36
Friends book/ giving through book 37
Whiteboard/memoboard 32
Newsletter/magazine 31
Tea/coffee can 30
cookbook 34
Monopoly 30
Dice 33
Spinning board 32
Bingo 32
Calendar 32
Competition 37
Cage 32
Envelop and piggy pot 35
Paperclip 36
Duct tape role 34
Lunch box 30
Advent calendar 32
Music box/radio 39
Photo frame 35

Table 3.8: 24 remaining ideas
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Chapter 4

Evaluation

The students will be interviewed two different times, the first time it will be about the 24
different ideas which are presented in table 3.8. After, the ideas will be critically looked
at again and will be downsized to fewer improved ideas, which will be more detailed. The
second interview is conducted with the remaining ideas to gather additional feedback and
suggestions for improvement.

4.1 First interviews about the different ideas/concepts

Five different interviews are held, and with the information the interviewees give the ideas
will be downsized.
The interviews with students are held in the interviewee’s house. This is because it is a
place where they feel most at ease/comfortable. First, I will give the interviewees a short
introduction about the project and explain to them what the food swap is and what the
aim is and what I want to achieve with my project. Next, I will go over every 24 different
ideas and will hold a short conversation about the idea and what they think about it. What
is their first thought on the particular concept, is it something they would use? They will
have to give a rating to the different ideas, from zero to ten for how much they like the
idea and also explain why. Zero means they do not like the idea at all and 10 that they
think the idea is very good. Furthermore, I will ask how much they think the device would
motivate them to make a food swap, and also if the motivation would maintain after some
time.
It will take around 1 hour and 15 minutes to complete one interview. The interview
questions will be in the appendix. At the end of the interview, I will thank the participants
for participating and ask if they have anything to add or have questions.

4.1.1 Analyzing

In table 4.1 the pluses and minus of all the 24 different ideas are written down and how
much they scored on likeability based on the interviews held. Behind the bullet points it
is written how many interviewees said that specific bullet point. In figure 4.1 is a small
overview of the descending order based on the likeability scores given. Below, a small
summary of the interviews is found.

Idea Plus Minus Likeability
score

A4 and Binder - Togetherness (3/5) - Boring (2/5) 5.4
- Sharing ideas (3/5) - Simple, easy to forget

(4/5)
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- Social encouraging (4/5) - Not having the discipline
(3/5)

Light cord and checkbox-
machine

- Social connectedness/
support (5/5)

- Inspiration (3/5) 7.8

- Interactive (2/5)
- Motivation (5/5)

Grocery shopping bag - Shopping bag (3/5) - Planning (3/5) 6.3
- Inspiration (3/5) - Less social connectedness

(5/5)
Keychain - Conversation starter

(3/5)
- Accustomed (1/5) 6.0

- Social connectedness
(3/5)

- too subtle (3/5)

- Reminder (3/5) - Not everyone would use
the keychain (2/5)

Crocs - Pins are fun (5/5) - Not wearable for everyone
(1/5)

7.8

- Motivating (5/5) - Needing new pins in the
long term (4/5)

- Social connectedness
(5/5)

- Inspiration (1/5)

Friendsbook - Motivating (2/5) - Much effort (2/5) 6.1
- Inspiration (3/5) - Forget to give to room-

mates (1/5)
- Social connected-
ness/support (5/5)

- Not everyone would use
this product (3/5)

Whiteboard/memoboard - Simple, quick to use (3/5) - Not sustainable in the
long term (3/5)

6.3

- Social connected-
ness/support (4/5)

- Will be used for other
things than the food swap
(1/5)

-Inspiration (2/5) - Easy to forget (2/5)
Newsletter/Magazine - Generate Motivation

(4/5)
- Not relatable to room-
mates (2/5)

7.8

- Inspiration (3/5) - Can be done alone (3/5)
- Reminder (4/5)

Tea/coffee can - Conversation starter
(2/5)

- Limited questions (4/5) 5.8

- Social activity (2/5) - Not everyone would use
this (2/5)

Cookbook - Inspiration (5/5) - Not knowing how good
the swap is(2/5)

7.6

- Motivation (4/5) - Not really social connect-
edness/support (3/5))

- Approachable (4/5)
Monopoly - Fun that it is a game

(3/5)
- takes too long (3/5) 5.6

- Creative (1/5) - Not effective (3/5)
- Social (4/5) - Not everybody would use

it (3/5)
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Dice - Interactive (1/5) - Could be boring poten-
tially (2/5))

6.1

- Creative (2/5) - Not everybody would use
the product (2/5)

- Social (4/5)
Spinning board - Togetherness (3/5) - Would not initiate using

this product (2/5)
5.4

- Fun to spin (3/5) - Would not work in long
term (3/5)

Bingo - Goal setting would work
(3/5)

- Not in the long term (2/5) 7.0

- Motivating (4/5) - Feeling of pressure (1/5)
Calendar - Inspiration (3/5) - Forgetting to tear of a

page (2/5)
7.2

- Fun (3/5) - Less social connected-
ness/support (3/5)

- Reminder every day (2/5)
Cage - Social (2/5) - Food waste (5/5) 4.3

- Money waste (5/5)
- Bad for the environment
(3/5)

Competition - Social (4/5) - Not the best for creating
awareness (3/5)

7.1

- Togetherness (3/5) - Does not keep motivating
(3/5)

Envelop and piggy pot - Social connectedness
(3/5)

- Higher threshold to start
(2/5)

5.4

- Inspiration (2/5) - Would not be used by ev-
eryone (3/5))
- Not really motivational
(3/5)

Paperclip - Could work (1/5) - Boring (1/5) 5.8
- Social (3/5) - Simple, easy to forget

(3/5)
Duct tape role - Fun (2/5) - Can get messy (2/5) 6.7

- Inspiration (3/5) - Can not choose yourself
what to put on your own
door (1/5)

- Motivation (3/5)
Lunch box - Togetherness (2/5) - Time consuming (2/5) 6.2

- Difficult to imagine what
kind of swaps to do (3/5)

- Not used by everyone
(3/5)

Advent calendar - Motivated to open (3/5) - For short period (3/5) 6.9
- Social connectedness if
opened together (4/5)

- Not everyone will open a
box (3/5)

Music box/radio - Conversation starter
(2/5)

- Boring (1/5) 5.7

- Motivation (2/5) - Would be used also for
other things that the food
swap (1/5)
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- social support/ connect-
edness (3/5)

- more used in the back-
ground and not active for
the food swap (4/5)

Photo frame - Inspiration (2/5) - It can be used for other
things than the food swap
(2/5)

6.7

- Social (3/5) - Can get easily accus-
tomed to this device and
therefore forget it is there
(2/5)

- Fun to see what room-
mates send in (3/5)

Table 4.1: Analyze of the concepts

Figure 4.1: Table of ideas descending order

Idea Minimum Maximum Mean Std. Deviation
HouseCookBook 4.3 7.8 6.4 .9

Table 4.2: Descriptive

Based on the five different interviews there is gathered a lot of new information. As
seen in table 4.2 the mean is 6.4 and the standard deviation is 0.9 which means that the
scores given are clustered around the mean.
What immediately stands out is that the idea Cage scores very low, a 4.3. Questions that
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arise were what would happen with the food that people put in the cage, food waste. Next,
people paid for that particular food type and by using the cage they will be throwing away
money. This is not something students like to do.
Furthermore, what stands out is that the ideas that incorporate some kind of reward have
higher scores on likeability. This is seen by for example the Light cord and checkboxma-
chine and Crocs idea, it gives the students more motivation to make use of the product.
Additionally, the interviewees also liked if they got reminded in a certain way for making
the food swap, like the idea newsletter/magazine or the calendar. Next, the interviewees
were positive if they got inspiration about different food swaps ideas from the concept, like
the cookbook, photo frame, duct tape role, and calendar.

The ideas from table 4.1 have to be downsized to five and be improved by the criticism
given by the interviewees.

The five ideas that scored the highest are the light cord and checkboxmachine, Crocs,
newsletter/magazine, cookbook, and calendar. What these ideas have in common is that
they motivate the users to make food swaps, give inspiration, and remind the users for
making them.

The ideas that scored the lowest got the feedback that they would not be used by all
the interviewees, because of the high threshold or missing the discipline or that they would
simply forget to use the product. This is something to keep in mind when improving ideas.

First renewed idea, HouseCookbook.
The idea cookbook received a score of 7.6 on likeability and has a lot of good qualities. It
serves as a source of inspiration and motivation while it remains approachable. However,
one area where it lacks is in social connectedness and support. Conversely, the idea friends
book has a lot of social connectedness and support. Considering the strengths of both
ideas, they could be merged to result in an improved idea.
The proposed new idea entails the inclusion of pages where students can write down and
share their favourite dishes and snacks that incorporates food swaps. Moreover, on these
pages, there are questions to be filled in to give more insight into the food swap a student
wrote down. Furthermore, there will be pages that already contain inspiration for dishes
which incorporates the food swap. Alongside these recipes, there will be information about
the benefits of each particular food swap.
Each housemate will be given the chance to write their dish in the HouseCookbook and
the book will be placed in the common kitchen of the student house. Everyone can access
the cookbook easily and the students will always have the opportunity to write new recipes
in the cookbook. This will give the students inspiration, motivation, social connectedness
and support.

The front of the HouseCookbook will be shown in figure 4.2. Within its pages, there
will be already recipes or snacks written down that incorporate food swaps, which serve
as inspiration. It does not only present the new recipe, but also information about why
a certain food swap is made, for what product it is swapped, and why it is beneficial to
make this food swap. The recipes will be written down and a photo of the product that
is swapped will accompany the recipes. On the right page in figure 4.3 it is visualized
how these recipe pages will be presented. For more interaction between the students, there
are pages that are intentionally left blank. On these pages, there are written pre-made
questions, just like in a friends book. These questions are: What is the food swap you have
made? How would you rate this food swap on a scale of one to ten? What do you like
about this particular food swap? What is the name of the dish/snack? Write down the
recipe if possible, for a food swap snack, a recipe may not be necessary and can thus be
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left blank. Besides writing down all answers to these questions, students will also be asked
to write down their names. Whenever a roommate is flipping through the HouseCookbook
he can identify who contributed some of the ideas. In figure 4.3 is seen how such a page is
visualized.

The HouseCookbook serves to give inspiration for different food swaps which can be
made throughout the day. While looking for inspiration for dinner or when wanting a
healthier snack option, this book can be used. The HouseCookbook will allow all house-
mates to write down their ideas for a food swap, and look at the different ideas of their
peers, which will generate social support. The book will have a place in the common area,
for example, the kitchen, where everyone can easily access it and flip through the book,
which will create a sense of community.

Figure 4.2: HouseCookbook

Figure 4.3: Inside of the HouseCookbook

Scenario and storyboard HouseCookbook

Scenario:
The HouseCookbook will be used in a student’s house, it does not matter how many
students there live. The cookbook will be given to all the people who live in the house
and they can write their favourite dish which contains a food swap into the book. The
cookbook will also contain pages with inspiration and an explanation of why a certain food
swap is better.
When the students have to cook for their house, they can grab the book and look for
inspiration, figure 4.7c. What did their housemate write down what they liked for a food
swap? In figure 4.7d the student has found a recipe with a food swap.
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In figure 4.5 is seen that a person knows a nice food swap and will write it down in the
HouseCookbook.

(a) Student does not know what to eat (b) finding a recipe

Figure 4.4: Storyboard about finding a recipe

Figure 4.5: Storyboard Cookbook

Second new idea, CrocsWhiteboard.
The idea of Crocs received a relatively high score, but there are a couple of issues with
this idea. Firstly, it is not wearable for everyone, which will limit its accessibility to
individuals. Additionally, it does not provide enough inspiration for different food swaps,
which is something that the students wanted, this information was gathered from the first
interviews. On the contrary, the interviewees said that from the whiteboard/memoboard
they would get inspiration because people can write their food swap ideas on it. For the
renewed idea these two concepts can be combined.
The new idea involves splitting the whiteboard/memoboard into two different sections.
One half will contain the holes, similar to the holes found in Crocs, where the different
pins can be inserted. The other half of the board will consist of whiteboard material,
which will serve as a canvas where people can write down ideas/inspiration for food swaps.
Notes can also be attached on the whiteboard section, they can be hung up with magnets,
which will enhance its functionality. Each student in the student house will have their own
CrocsWhiteboard hung up on their room door. The CrocsWhiteboard is seen in figure 4.6.

The CrocsWhiteboard has multiple advantages. First, it will generate motivation be-
cause the students can collect and display the pins, which will provide a tangible goal to
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work towards. Next, the whiteboard section of the CrosWhiteboard will foster inspira-
tion. It allows the students to write down various ideas and quotes on the door of their
roommates. This provides and interactive experience that also helps with creativity and
motivation.

How it works is that on each bedroom door hangs a CrocsWhiteboard. When students
have made a food swap they can search for a pin from the designated pin basket located
in a common room. These pins correlate to a certain food group, fruits, vegetables, grains,
protein foods, and dairy, with each pin displaying a unique shape.

During shared meals which incorporated a food swap, for example, during dinner, all
students who eat together can put a pin onto their CrocsWhiteboard. Furthermore, when
doing a food swap during the day, for snack or lunch, students can also add a pin to their
board. However, if a product that the student purchased is used repeatedly, only the
first instance of using the new product warrants a new pin on their board. When using
the product multiple times it will not receive additional pins. Only when the product is
consumed and the product is bought another time, a new pin can be added. This can be
done as long as when the students think that the new product is not yet their new normal.
When the product has become their new normal, it will no longer be considered a food
swap, which will mean that the student can not add pins for that particular product on
their board anymore. When doing this for a long time, it will result in a full board, to
maintain a fresh start, all the pins will be collected and returned once a month to the pin
basket, allowing the students to start collecting the pins again. The pins allow each student
to see the progress of their roommates, which is something that the interviewees also were
positive about. When seeing the progress from one another it can start a conversation
about the food swap, the student can ask their roommate what kind of food swap they
made, and what their pin represents.

The whiteboard section of the CrocsWiteboard offers additional interactive interac-
tions. Roommates can write motivational quotes on it, but also share food swaps they
enjoyed. When someone thinks that the person who the board is from also will enjoy some
kind of food swap, food or drinks, it can be written down on their board. Moreover, the
students can also write recipes directly on the board, or on little notes that can be hung
up on the board with magnets. With this, it allows for engagement and it will foster a
sense of social support and inspiration among the students.

By combining the interaction of the pins and the whiteboard section, the CrocsWhite-
board tries to generate motivation and social interaction within the student’s homes.

Figure 4.6: CrocsWhiteboard

Scenario and storyboard: CrocsWhiteboard
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Scenario:
Each student in the house has a CrocsWhiteboard like 4.6 hanging on their door. The
pins that can be attached to the board are found in a pin basket. The pin basket is placed
in a common room, for example, the living room, and from there, the students can grab
a pin and put it on their own door, see figure 4.7a. All the pins have a different form,
they are all unique. When having done a food swap, they can put a pin on their door
and collect the different pins, figure 4.7b. Roommates can see the progress of each other
by looking at their doors, how many, and what shape of pins does someone have on their
door, figure 4.7c. Below the holes for the pins is the whiteboard section, where students
can write ideas, recipes, or motivational things on it. They can write also on the doors of
their roommates, figure 4.7d.

(a) Finding pin in basket (b) Putting pin on door

(c) Everyone can see the progress (d) Writing on whiteboard

Figure 4.7: Storyboard CrocsWhiteboard

Third renewed idea, LightCalendar.
This idea is a combination of the calendar, A4 and binder, and the light cord checkboxma-
chine idea. During the interviews, participants were enthusiastic about the idea towards
turning on lights when completing a food swap. This motivated the interviewees to keep
making a food swaps. Furthermore, they were enthusiastic about monitoring their progress
and being able to see the achievement of their roommates. It felt like something rewarding.
Nevertheless, the light cord checkboxmachine idea lacked at the element of giving inspira-
tion for different food swaps, which was something that the calendar idea was successful
in. From the peer interviews in Chapter 2.6, it became clear that the interviewees desired

35



inspiration to be part of the tangible device. When combining these two ideas, the light
cord checkboxmachine and the calendar, it ensures that the students will feel motivated
and that they are getting inspiration for making different food swaps. Furthermore, the
binder component of the A4 and binder idea received positive feedback. The interviewees
appreciated that the binder contained all the previous inspiration given and that nothing
went lost. Additionally, it allowed them to flip through the binder whenever they desired
inspiration and ideas. By combining these three elements of those three different ideas,
the new concept will have motivating, inspirational, and practical aspects. This will have
to ensure that the students maintain motivated and inspired during the journey of making
food swaps.

Figure 4.8a shows the front view of the renewed tear-off calendar, which can stand on
any table in a common room. The tear-off pages contain written facts, recipes, food swap
snacks, quotes, or other inspirational content related to the food swap. At the beginning
of each day one page can be torn off and then put in the corresponding binder, as depicted
in figure 4.8d. This will ensure that recipes, facts, or inspiration written on the pages will
not be lost, but will be preserved in the binder. This allows students to look whenever
they want in the binder for getting more inspiration. Additionally, when the students are
not at home for a few days, they can look back in the binder to see the previous inspiration
content.

In figure 4.8c, the backside of the calendar reveals an integrated lighting system. This
feature lets the students easily track how many food swaps are already made by themselves
and their housemates. Multiple buttons are placed on the lower side of the front side of the
calendar, as seen in figure 4.8a. each student in the house has their own unique coloured
button. These buttons are connected to the back of the calendar, where the individual
columns are displayed which keeps track of the progress. When pressing the corresponding
button on the front, the colour in the corresponding column will rise. Additionally, there
is a reset button. The intention is that once every month the progress is reset, such that
everyone starts from zero again.
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(a) Front view calendar (b) Back view calendar

(c) Back of the calendar
2 (d) Binder

Figure 4.8: LightCalendar

The rules of using the LightCalendar.
When having done a food swap, the student can press their own coloured button. A food
swap can be made during dinner, lunch, or as a snack. When eating together with ev-
ery housemate and a food swap is used during dinner, everybody can press their button,
because everyone eats the food swap. Apart from this, people can also make food swaps
during breakfast or lunch. For example, a student replaced chocolate paste with 100 per
cent peanut butter. When using the peanut butter for the first time, the student can press
the button once. When using the same jar of peanut butter another time, the student can
not press the button again. When purchasing a new jar of peanut butter when the old
one is empty, the student is allowed to press the button again when using the new jar for
the first time. This process can be repeated as long as the peanut butter is not your new
normal. When the new product has become your new normal it will not be considered a
food swap anymore. This transition is on one own judgement. The same guidelines apply
to other food and drinks.

Scenario and storyboard: LigthCalendar
When a roommate enters the room in the morning they will see the calendar and will tear
off the page 4.9a, they will read what is written on the new page, see figures 4.9b and 4.9c
and put the old calendar page in the binder 4.9d. The other students living in the house
will see the new page when they enter the common room. Furthermore, when having made
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a food swap, see figure 4.9e you can click on your colour and can immediately see that the
corresponding colour on the graph increases, see figures 4.9f and 4.9g. The students can
see the progress of their peers.
The system on the back can be reset. It is intended that at the start of the month, the
system will be reset and everyone will start at zero again, see figure 4.9h.
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(a) Tearing off a page (b) Seeing new recipe

(c) Commenting on the new
page

(d) Putting the old page in
binder

(e) Making a new foodswap (f) Clicking on the right colour

(g) Color pink is getting higher (h) Calendar getting reset

Figure 4.9: storyboard LightCalendar

39



Fourth renewed idea, KeyCam.
The photo frame idea received positive feedback regarding its social aspect and its in-
spiration aspect. The interviewees liked that you could see what roommates send in for
photos. However, the downside of the photo frame was that people would not effectively
be reminded for food swaps. On the contrary, the idea that received positive feedback for
the ability to act as a reminder, was the idea keychain, Therefore, combining these ideas
is considered beneficial.
The idea: each student in a student home has a keychain, and all the keychains are in-
terconnected. The front of the keychain features a small screen see figure 4.10a, while the
back is equipped with a camera that enables users to take photos, see figure 4.10b. The
intention is that students will take photos of the food swap they make, the picture taken
will be automatically sent to all the other keychains to which he is connected. Sharing
and seeing the food swaps made by roommates can generate inspiration. There are no
limitations on how many pictures can be taken. It is only possible to see one picture on
the front of the keychain at a time. However, if two individuals coincidentally take photos
simultaneously, the photos will be merged in a collage format, allowing both images to be
visible. When someone takes a new picture, the last picture on the keychain will disappear
and the new picture will be displayed.

The keychain can be hung with all other keychains, but you are also able to attach the
keychain to your pants or backpack, which provides flexibility in its usage.

(a) KeyCam Front (b) KeyCam Back

Figure 4.10: Front and back KeyCam

Storyboard and scenario: KeyCam
In figure 4.11a is seen that a students is making a food swap and in figure 4.11b he is
making a photo of the swap. In figure 4.11c is seen that his housemates are seeing the
photo on the keychain.
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(a) Making a food swap (b) Taking a picture of the swap

(c) Housemates seeing the swap

Figure 4.11: KeyCam

Fifth renewed idea five, CanvasBag
Canvas grocery shopping bag. The combination of the grocery shopping bag and the
planner did not receive the best feedback. Some of the interviewees did not like the
planning part. Some indicated that they were not good at planning and would therefore
not use that aspect of the idea. Without the planning part, the grocery shopping bag has
little social connectedness and/or support with it. The whiteboard/memoboard had also
some limitations, but one of the positive parts of the idea was that it has a lot of social
connectedness and support. Combining the better parts of both ideas will become the new
idea of a canvas grocery shopping bag.

The CanvasBag will have a blank canvas, similar to a whiteboard. Students will be
able to write down the food swap they have bought in the supermarket. Additionally, it
will include fixed printed ideas and inspiration for food swaps on the CanvasBag. This will
give a start in the process of writing food swaps down and give initial inspiration. The
students will be able to write with a permanent marker directly on the bag. A permanent
marker, because if not a permanent marker is used, all the suggestions will be able to be
easily removed, also when the bag will accidentally hits something, the inscription will not
be lost.

The CanvasBag will be used by whole the student house. When using the CanvasBag,
the students will see what their roommates have thought of for food swaps. Figure 4.12
provides an example of what a CanvasBag could look like. The CanvasBag will be placed
in a common room, such that it is easily accessible for every student in the house.
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Figure 4.12: CanvasBag

4.2 Second round interviews about the five last concepts

New interviews will be held with the target group to evaluate the five last ideas. The
interviews will be done in the house of the interviewee, or in the building of The University
of Twente.
To gather enough information and feedback, ten different people will be interviewed, two
of them have already been interviewed in the previous interviewing round, and the other
eight have no background knowledge about the ideas.

The duration of each interview will be approximately 45 minutes per person. To min-
imize potential bias, the order in which the five different concepts are presented will be
asked in a different order to the participants. This is done because the order of the concepts
might influence the responses of the interviewees, the participants may experience fatigue
which can lead to less precise answers. While explaining the concepts, each interviewee
will be provided with a printed page with drawings of the concepts and a short storyboard,
which can be found in Chapter 4.1.1. This allows the interviewees to refer back to the
different ideas and review the information given when answering the questions.

When conducting the interview first, the interviewee will receive background informa-
tion, including an overview of the project, its purpose and objectives. This ensures that all
the interviewees understand what the project is about. Once the information is been pro-
vided, the interviewees will be asked to sign the consent form before the interview begins.
Finally, when finished with the interview, the interviewees will have the opportunity to
provide additional comments or ask any further questions. The questions of the interview
asked are found in the appendix.

4.2.1 Analyzing

After the interviews, they are analyzed and evaluated.
Table 4.3 presents the different scores of the five concepts in descending order. During

the interviews, interviewees were asked to rate each idea on a scale of 1 to 10, with 10
being the concept is amazing and 1 meaning that they strongly dislike the idea. In table
4.4 the mean and the standard deviation is presented. Analysis of the standard deviation
for the different concepts reveals that the HouseCookBook and the LightCaledar have a
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standard deviation under 1, meaning that the scores given are clustered around the mean.
The other three ideas have a standard deviation which is above 2, meaning that the scores
given are more spread out.

Idea Score
HouseCookBook 7.9
LightCalendar 7.4
CanvasBag 6.4
CrocsWhiteboard 6.0
KeyCam 5.9

Table 4.3: Descending order final concepts

Idea Minimum Maximum Mean Std. Deviation
HouseCookBook 7.0 9.0 7.9 .69
KeyCam 2.3 8.5 5.9 2.27
LightCalendar 6.4 8.5 7.4 .66
CanvasBag 3.0 9.0 6.3 2.1
CrocsWhiteboard 1.1 8.2 6.0 2.1

Table 4.4: Descriptive values

Not only the scores given are important, but the perspectives of the interviewees regard-
ing the five different concepts are also equally important. Table 4.5 provides an analysis of
the positive factors and areas where the interviewees were less enthusiastic about. Along-
side the feedback, the number of participants who specified specific positive or negative
feedback of each concept is indicated behind each statement.

Idea Plus Minus
HouseCookBook - Inspiration(7/10) - High threshold to write in it (2/10)

- Write down own ideas (7/10) - Forgetting to use(2/10)
- Social connectedness/support
(10/10)
- Motivation (7/10)

LightCalendar - The facts written on the pages
(4/10)

- Not sustainable (2/10)

- Competition (5/10) - Lights not representative (4/10)
- Social connectedness/support
(8/10)
- Motivation (8/10)

CanvasBag - Social connectedness/support
(4/10)

- Not much beginning inspiration
(3/10)

- Motivation (3/10)
CrocsWhiteboard - Giving inspiration/ suggestions

(5/10)
- Forgetting to use (5/10)

- Social connectedness/support
(6/10)

- Other usage that for the food
swap(3/10)

- Motivation (3/10)
KeyCam - Interactive (4/10) - Other usage than the food

swap(4/10)
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- Social connectedness/ support
(4/10)

- Not getting enough inspiration
(4/10)

- Motivation (8/10)

Table 4.5: Analyze of the final concepts

4.2.2 Reflection on last five ideas

During the interviews, there is gathered information about the five different concepts. The
information gave insight into what could be improved in the ideas.

HouseCookbook
A common theme that emerged from several interviewees was that they would like a page
included at the back of the book that provides a list of different food swaps. When incor-
porating this, students can easily reference the book also when wanting to make a food
swap in an existing recipe found on the internet. This list will help them with inspiration
for healthier alternatives for specific ingredients.

LightCalendar
During the interviews, it became clear that the meaning of the lightsystem on the back
of the calendar is questionable. The current system does not account for individuals who
already consume predominantly healthy food and thus not perform many food swaps. Ad-
ditionally, the system may be contradictory, as individuals who already are eating healthy
do not receive a reward from the system. It gives only rewards if a person performs a food
swap, so it is not per se an indication of how healthy an individual is, only how many food
swaps someone has done. Ans individuals who perform fewer food swaps because they
already eat a lot of healthy foods may find this disturbing from the concept.

To address this issue, an improvement could involve letting individuals set their own
personalized goals. Each individual should have the freedom to establish their own goal
rather than having one communal goal of maximizing food swaps. This aligns with findings
from the literature, which emphasise the importance of having personalized goals, particu-
larly focusing on the process goals. Implementing this aspect would provide a clearer sense
of progress and achievement.

Lastly, what was mentioned during the interviews was that it is not very sustainable to
buy every year a new LightCalendar with all the new technology. So a solution would be
that the lightsystem can remain every year and that it is possible to change the calendar
yearly without having to destroy the whole lightsystem.

CrocsWhiteboard
It became clear during the interviews that there is a high likelihood that the whiteboard
section of the CrocsWhiteboard will be utilized for purposes that are not food swap related.
Students may write funny jokes on the board or fun little drawings, which is not necessarily
the goal of the whiteboard section. Additionally, it is important to consider that not all
students in a student house have their room om the same floor level. Interviewees found
themselves not often walking past every housemate’s door on different levels and found
it much effort to walk past every housemate’s door just to leave a message related to the
food swap.

Similarly, the same problem as with the lightsystem of the LightCalendar arose, the
current representation of the pins may not be an accurate measurement of how healthy a
student is. People may perceive that having more pins indicates a better health status and
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fewer pins could be interpreted as a poorer performance when compared to their house-
mates. It is important to develop a system that allows the pins to represent a goal for each
individual student.

KeyCam
Some interviewees were concerned about the feasibility of this product. The required tech-
nology which has to be implemented can be expensive, which may lead to a potentially
costly device. However, a goal of the project was to create a tangible device that is accessi-
ble to everyone, which means that the price should be reasonable to ensure it is affordable
to anyone.

Additionally, the intended size of the KeyCam is to be the size of a keychain. This
limits the size of the screen and may provide challenges in terms of accurately viewing the
displayed photo and identifying the specific food item. Moreover, interviewees expressed
that they would maybe use the device also for other purposes, unrelated to the food swap.
Users would capture funny pictures with friends, or other images.

Another aspect is that there is a lack of inspiration regarding which food swaps can be
done. Individuals must brainstorm themselves for possible food swaps to use, which can
be challenging without suggestions.

CanvasBag
Interviewees expressed their concern about not getting enough initial inspiration for food
swap ideas, as there are just a few food swap ideas on the bag. Students may not have
the knowledge of what kind of food swaps they could make, which makes it a challenge to
determine what to purchase in the supermarket. Furthermore, there is a concern that the
CanvasBag would also be used for other purposes than only its intended usage. Students
would maybe write nonsense or jokes or drawings on the bag which have nothing to do
with the food swap.

Moreover, not all students necessarily travel from home to the supermarket, some stu-
dents may go from the university or make spontaneous trips from other locations to the
supermarket. This means that they may not make use of the CanvasBag when doing
groceries. Additionally, students may forget to bring along the CanvasBag when doing
groceries from home.
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Chapter 5

Discussion and future work

The research question was: “In what way can an interactive device be designed to generate
social connectedness and support by students to maintain making food swaps?”

There are multiple elements that are relevant to incorporate in an interactive design for
students that helps with generating social connectedness and support to maintain making
food swaps.

When evaluating the two designs which scored significantly higher than the other three
designs, with at minimum of one whole point difference is seen that the requirements of
social connectedness and social support scored very high. Beforehand, social connectedness
and support were already seen as important requirements, in the state of the art they are
for example also a big element in the Fitbit. For the HousCookbook, ten out of ten felt the
social connectedness/support and 8 out of ten by the LightCalendar concept. People did
not feel much social connectedness or support from the designs which scored relatively low.

There is not one right way to generate social connectedness or support (for Disease
Control & Prevention, 2023). How social connectedness and support is generated with the
HouseCookbook is by facilitating shared and common interests and giving the individuals
the opportunity to discuss to each other about the recipes, because their name is included
on the pages (Bel et al., 2009). Furthermore, where a device is placed can generate social
connectedness or support, when placed in a common/shared room it can serve as a conver-
sation starter for example. In the case of the HouseCookbook its placed in a shared room
where everybody can just grab the book whether alone or together. When engaging in
conversation it will be recognized as a valuable contribution to social connectedness (Os-
trowski et al., 2019). Additionally, it will create support from the environment surrounding
which will result in motivational change, as described in the self-determination theory. The
support received, enhances internal motivation towards activities such as preparing food
that incorporates the suggested food swap. Furthermore, the HouseCookbook gives infor-
mational support, which is a component of social support, by serving information about
food swaps (Frieling et al., 2018).

How the LightCalendar generates social connectedness and/or support is among other
things through competition. People felt a competition factor which generated social con-
nectedness. Trying to have a higher column than their housemates. Additionally, this
feeling also enhances the motivation and performance of the students, which aligns with
what is found in the literature (Gómez-Miñambres, 2012). In the beginning, I thought that
goal setting could have an influence on the motivation of the students, in the state of the
art goal setting played a role in the Fitbit and Mijn Eetmeter, and in the literature found it
also enhances the motivation. When looking at the results from the concept, not all ideas
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that incorporate goal setting ended up high. This can be because social comparison should
be a factor in goal setting, it can increase the motivation of students to work toward their
goal (Zhang et al., 2016). Interviewees liked when they had the idea of competition and
comparison because it let them feel that they have a goal to work towards which is really
motivating and promoted also social connectedness. The LightCalendar incorporates this
aspect well and the CrocsWhiteboard which also incorporates goal setting has less com-
parison and ended up lower. Another explanation could be that not all people would want
competition when it is regarding healthy eating behaviour, this was said by an interviewee
during the interviews as feedback. When having a competition regarding healthy eating,
individuals have different needs, which can be difficult to measure when having one goal
for everyone. Individuals should have a personalized goal to focus on, this is also found
in the literature (Clear, 2021). So, the element of goal setting is not a necessity when
designing an interactive design to generate social connectedness and support by students
to maintain making food swaps.

Furthermore, the element of inspiration turned out to be also a big factor in designing
such an interactive device. At first, I did not think that the requirement inspiration had
such a big influence on the students, in the state-of-the-art and the literature research the
element of inspiration was not really present, but it turned out to be a big deal-breaker
when the design did not have or had little inspiration for what kind of food swaps were
possible. This is very clearly seen in the results of the five final ideas. The ideas that
ended up low do not incorporate much inspiration. This can be explained by that students
themselves do not have much knowledge about what kind of food swaps already exist, and
what they could do better nutrition-wise. It is possible that students’ knowledge about
nutrition is an obstacle to changing their eating behaviour (Abraham et al., 2018). Without
the element of inspiration, a lot of the students did not know where they could start with
making food swaps. In the HousCookbook, the element of inspiration does also generate
social connectedness and support, because students write their name in the book when
putting in a recipe, and everyone flipping through the book sees who wrote what down
and that gives a sense of connection.

Additionally, with the element of inspiration, students also got motivated to make food
swaps, because when seeing that something relatively small can be changed to get a health-
ier and balanced diet, it motivates them to make more. When noticing that it is not much
effort to make a small food swap it gives them motivation to make more swaps because
they see that it does not cost as much of an effort as maybe previously thought.

From the literature research (Blotnicky et al., 2015) awareness seemed also to be a big
factor that contributed to unhealthy eating behaviours. In the state of the art, the neckless
and Mijn Eetmeter incorporate a lot of awareness. What I found is that awareness plays a
role, but it is more in the background. Which is also seen in the results. The HouseCook-
book creates awareness by having the pre-made pages with the recipes written in it why a
certain food swap is beneficial and in the LightCalendar it is incorporated into little facts
that are written on the tear-off pages. I think that awareness should be an element, but it
should be combined with other elements.

In order to let students feel motivated to maintain making food swaps, besides deriving
motivation from inspiration, is by the two highest ideas done in a similar approach. Both
incorporate renewal in their design. The LightCalendar introduces every day with a new
fact/recipe on the tear-off page which gives inspiration. Similarly, the HouseCookbook
will be renewed by recipes the students come up with and there are also already recipes
in it for inspiration. The reason why the CanvasBag and the CrocsWhiteboard did not
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score very high can be because students must generate their own inspiration to write down
which cost a lot of effort, there is not much inspiration coming from the device itself.

5.1 Limitations

One limitation was that the interviews were only conducted with students residing and
studying in Enschede. This is a limited sample, furthermore, the students interviewed
were confined to my circle and surroundings. It is important to note that the living sit-
uation for students in other cities can be different. This may potentially influence the
outcomes of answers given during the interviews.

There are a lot of different scenarios for students, with some students dining alone
while others always sharing a meal with their housemates. Student hoses can vary, from
10 or more people to smaller houses with up to 5 people. These factors can influence how
students perceive the tangible device and the responses given during the interviews.
The last limitation is that during the interviews, it became clear that students do not
like to spend a big amount of money towards groceries, although this may be different for
individuals who are not students.

5.2 Future work

For future work, it should be investigated how different students’ house sizes perceive the
tangible device, and students from other cities look at the idea of incorporating a tangible
device in their homes.
Additionally, for future work, it would be valuable to realize the final design into a physical
object and test it by the target group. The feedback from the target group after testing the
product should allow for revising the tangible device and making improvements. Ideally,
the tangible device should be tested and refined multiple times.

The device should be tested in different cross different dimensions, including how much
the tangible device motivates the users, gives inspiration, social connectedness/ support,
does it generate awareness and/or goal setting. Moreover, the tangible device should be
tested not only for a short period of usage, but it is essential to assess the long-term effects
of using the tangible device. This evaluation should involve students with varying living
situations.

Furthermore, it is crucial to investigate if the tangible device has any potential negative
impacts on the users. It is important to ensure that the tangible device does not trigger
any eating obsessions or disorders or give any other unintended consequences. This is
especially important because those outcomes would be conflicting with the intended goals
of the project. Additionally, the effect the tangible device has on the environment should
also be examined. While promoting healthy food is in general beneficial for individuals, it
is important to consider the sustainability aspects. An example is that avocados are con-
sidered a superfood, but they are bad for the environment, and thus not at all sustainable.
Thus, the extent to which we should promote healthy food swaps yet sustainable should
also be carefully considered.

Lastly, it is interesting to investigate if the final tangible device is also appreciated by
individuals who are not students. Will the tangible device also help other people with
maintaining motivation to keep doing the food swap and will it just like students generate
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social connectedness or support? Is the tangible device also deployable in other situations
than for student houses?
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Chapter 6

Conclusion

To conclude, an interactive design should be made which incorporates the elements of inspi-
ration, social connectedness and/or support, and people should feel motivated to perform
the food swap. The element of awareness is also something that should be incorporated
into the device but in a subtle manner.

How to generate the feeling of social connectedness and support can be done in various
ways, there is not one right answer. It can be done by giving the individuals the chance
to talk to each other, facilitating shared and common interests, or giving the students a
feeling of competition.

To let students feel motivated and to maintain making food swaps is mostly done
through renewal, goal setting, and inspiration.

By considering and implementing the importance of these elements, the interactive
tangible device should have a positive effect on the overall well-being and health of students
which can be maintained in the long-term.
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Appendix A

Appendix

Expertinterview questions:
1. Wat is de eetwissel precies?
2. Voor wie is de eetwissel?
3. Waarom is de eetwissel verzonnen?

a. Wat zijn de redenen van het ontstaan van de eetwissel?
b. Wat is het doel van de eetwissel?

i. Is er bewijs dat de eetwissel effectief is in zijn doel?
4. Hoe worden de eetwissels besloten?
5. Hoe kan de eetwissel ervoor zorgen mensen gezondere eet keuzes te maken?
6. Is de eetwissel ook toepasbaar op mensen met een specifiek dieet? (vegan, vegetarisch,
allergieën)

a. Ja, hoe wordt hier rekening mee gehouden?
7. Hoe wordt ervoor gezorgd dat mensen te weten komen van de eetwissel?

a. Gaan jullie ervan uit dat mensen dit aan elkaar vertellen?
b. Dat de sociale kringen elkaar motiveren voor de eetwissel en er mee bezig mee zijn
8. Hoeveel eetwissels zou men moeten maken of is één eetwissel al genoeg om effectief te
zijn?
9. Zou het handig zijn als mensen gecoacht zouden worden tijden het maken van de
eetwissels?
10. Hoe verhoudt de eetwissel zich ten opzichte van andere dieetprogramma’s en/of inter-
venties?

a. Is er eetwissel effectiever dan een ander dieet?
i. Zijn hier onderzoeken naar gedaan?

11. Zijn er beperkingen van de eetwissel?
12. Wanneer wordt de eetwissel als succes beschouwt?

a. Wanneer het een gewoonte is geworden en je altijd die eetwissel maakt? Dat het
het nieuwe normaal is.

Interview questions peers:
1. What kind of feedback would you want to receive during ‘de eetwissel’?
2. Would you like to receive real feedback from other people, or would it be enough if you
knew that people are thinking of you or doing ‘de eetwissel’ with you?
3. What do you need of other people while doing ‘de eetwissel’?
4. Would you want to discuss before starting with ‘de eetwissel’ all the options with your
student house and what you would like to accomplish?
a. Options –> What kind of ‘eetwissels’ are out there?
5. Would you want to have a tangible device, or would it be better if the tangible device
is something to give through?
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6. Would having goals and objectives help in maintaining motivation for ‘de eetwissel’?
7. How much do you know about nutrition?
8. How often do you eat ‘unhealthy’ food?
9. What motivates you?
10. Do you think it is important to have a healthy diet?
11. Do you buy food based on money?

Interview questions over the 24 different ideas with students:
1. What are your first thoughts on this concept?
2. How much do you like this idea?
3. Would you use this product?
4. Will this device motivate you to make the food swap?
5. And keep making the food swap, also after some time.
6. Does this device gives you social connectedness or social support?
7. What in this concept would you want to change?
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The 55 different ideas with explanation

1. hanging system and stick A system where a stick, can be hang on when a person has made
a food swap. The system goes down because of the weight of the
stick. When it hits the "ground," which could be a button, then
the goal is achieved and a light goes on. You have to attach, for
example, 3 sticks to it before it hits the button. When the goal
is reached you pass the sticks to someone else and they will do
the same, and when they have done so it is passed on again.
You could put this ’system’ in a commonplace.
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2. A4 and Binder There is an A4 sheet somewhere in a common room on which
people can write encouraging things. This A4 sheet you change
every week, and the "old" one you put in a binder, which you
can always grab to flip through it. On the A4 you can also write
ideas, swaps and resources.

3. Light cord and checkboxmachine That at the end of the day you have all the lights on. Whenever
you make a food swap, a light comes on and eventually a nice
little shape comes out which you then see. After you’ve got
the shape completely on, you and your housemates discuss how
it went and which food swaps were made, and the figure is
switched off again. You can do this again the next day. You
turn on the lights together with your housemates.

4. Grocery shopping bag and shop-
ping lists/eating list and planner

On the shopping bag there are suggestions of food swaps from
the different 5 food groups you could make, it gives inspiration.
This is combined with a shopping list and planner that you can
create together with housemates, a group groceries list or pass
on. With the planner, you could start deciding together on
which days you could do which food swaps during communal
dinner.

5. Phone case On the phone case, for example, there would be different ideas
about the food swap. Of each food group, of which there are 5,
an idea is on the cover. There are different kinds of covers with
different swaps on them. This will help inspire you. You can
swap phone cases.

6. Keychain Keychains that are the shape of a food swap that hang on a
keychain rack near the door at home so you see it. If you see
other people grabbing one or carrying one such keychain it can
start a conversation. When you go to your parents’ house, you
can take one of such a keychain with you so that you are re-
minded to make eating changes there too, or when you go to
the supermarket.

7. Jewellery Everyone who participates in the food swap wears a piece of
jewellery. This ornament can light up by someone else who is
also participating in the eating swap. This can make people feel
connected. You can ensure that the bracelet can only light up
at certain times, so that it does not light up at inappropriate
times.

8. Crocs You can put little things in those holes every time you make a
food swap. That way, you try to fill up your shoe completely.
You do this with your housemates, everyone has Crocs that
you can wear in the house. At the end of the week you can
compare how many and what kind of changesfood swaps you
made. Those pins you can put in Crocs crocs all have different
shapes. They have shapes of different types of food and the 5
food groups.

9. Friends book or giving through
book

People can put experiences/motivational things in the booklet
or ideas for food swaps. This booklet is then given back to
the relevant person and they can read it and give it again to
someone else to write in it.
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10. Whiteboard/memoboard On this board, people can hang motivational messages and get
inspiration. People can hang/write their own food swaps, which
everyone else can see. You could also display your results. This
board is hung in a common room

11. Newsletter/magazine Every week or month, you get a newspaper/magazine and in it
are ideas, recipes and stories and/or experiences of other people.
People can then also send in things to motivate each other. You
can read it together, so it becomes a topic of conversation too.

12. Pointsystem A point system tracked by abacus, there are as many rows as
roommates. Each housemate has a row. And whoever is first
to move all his beads, which is allowed if you have made a food
swap, gets a reward.

13. Balloon The colours of the balloon represent the different eating change
group. You can then hang the balloon on your door, so everyone
can see how someone is doing. There is a bag of balloons in the
house and you can take one out when you have made a food
swap.

14. Tea/coffee can The tea/coffee pot can take several forms. It stands in the
common room next to the bucket/pot/can, it contains questions
that can start a conversation about the food switch and people
can also put in their own ideas for healthy food swaps. Everyone
can access this bucket/pot/can at any time. And when coffee
or tea is drunk, the pot is also taken out. The tea/coffee pot
and the bucket/pot/can belong together, as you can see from
the way they look.

15. cookbook In the cookbook are all recipes that participate in the food
switch, so e.g. if you cook pasta instead of normal ’white’ pasta
they do it with whole-wheat pasta. This cookbook is in the
communal kitchen, so everyone can easily access it and leaf
through it and pick recipes to eat together in the evening

16.Food scanner and scale The scanner allows you to scan food, the barcode and what you
want to swap it with. It then shows the differences between food
items. If you put a product on the scale then it gives different
suggestions for something you could swap it with, which you
can then scan as well. The scale is in the dorm and you can
take the scanner to the supermarket yourself.

17. Food box The box/kit will be sent to you once a week for the whole dorm.
In it are ideas for swaps you could make that week. It contains
healthy products as well as ideas. A different theme every week.
So that people stay inspired. You can open the box/kit together
with all the housemates and immediately talk about what’s in
it and what kind of food swaps you could make that week.

18. Magnet On this magnet are food swaps, you can collect those magnets
and place them on students’ home fridges

19. Labels You can swap the coloured labels with another coloured label.
So you can see right away which food item you would be good
at swapping.

20. Container You can personalise it all together so that the box has your
needs. You can give it 5 different sizes of compartments for
different food groups.
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21. Games Monopoly, Puzzle, Dice, Card game, Memory, Spinning board,
Grab bag, Bingo

22. Watch It can give reminders to the user and display progress. It also
has an online platform through which you can connect with
other people.

23. Snack dispenser A vending machine from which you can get ideas for an eating
change. It is located in a common place within the student
house. There are different categories from which you can choose
from the vending machine. So you can get inspiration from each
category. And if you have several housemates standing around
the machine, it is also a conversation starter.

24. Calendar A tear-off calendar that hangs centrally in the house, from which
you can tear off a leaf each day. Each page features a different
food change, or also facts.

25. Plate The board can detect what kind of food is on the plate and
can use that to inspire what you could swap next time. You
eat together with your housemates in the evening, so then this
could immediately start a conversation about swaps.

26. Fridge It can show what’s in the fridge for food and, based on that,
give advice for anyone for which you might switch certain foods.

27. Infographic/motivation poster It shows people food swaps and the effects it could have, long-
term. It could also include motivational quotes and give ideas
about eating changes.

28. Art There is creative art in a common room for students that pro-
motes the eating change. Something that motivates students.

29. Timer Every so often, a small device bleeps to remind you to make the
food change. It can also be done without sound, in which case
it sends motivational messages every so often.

30. Competition Each housemate has to work with a food swap in his/her cook-
ing and then the others can vote on the food and after everyone
has cooked 1x, we look at the state charts, who has scored the
highest. Whoever has scored the highest is the winner of the
month. And then every month one person will be crowned the
best food swap chef.

31. Sweatband Everyone wearing this band participates in making food swaps
that day/week. This way, you can see exactly from another
person if they are participating and you can start a conversation
about making food swaps.

32. Card It’s a pass you put in your wallet that has food swaps on it that
you can do.

33. Microphone The microphone is on a table, which should be able to start a
conversation’over the dinner change

34. Clock When it goes off in the room it gives the opportunity to be
reminded of the food swap and gives space to then talk about
it with the people who are also in that room

35. Cage Everything you swap you put in the cage, a cage for all the
housemates, at the end of the week you go through the things
you swapped together and can tell why you swapped dt product
and what kind of swap it was and whether you would make the
swap more often
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36. Fruit basket A basket or cupboard containing healthy food swaps that people
can take out.

37. Good pan If someone wants to make use of this pan then he has to make
a food swap.

38. Envelop and piggy pot Each housemate has an envelope where they can put things in,
ideas about eating changes, motivational quotes, or something
else. You can then put this in a piggy bank and it is opened at
the end of the week and then they discuss what everyone did
and why and read out the motivational quotes.

39. Paperclip The paperclip can keep labels on which there are food swaps.
You can write your own food swaps on the labels and then hang
them on the paperclip. The paperclip hangs in the communal
kitchen so everyone can always access it.

40. Stripe list On the stripe list, put a mark when you have made an food
swap, you do this with several people. That way you can moti-
vate each other

41. Chip You can put the chip in your laptop and then there are ideas
on there for the food swap. You can then pass this chip on to
another housemate.

42. Duct tape role The duct tape roll is a tear-off roll, you can keep tearing off
pieces where food swaps are on and you can stick them on
doors/cabinets. That way everyone sees the food changes.

43. Lunch box If you use the bread bin, you have to make an eating change
that day. You pass the lunch box around every day. the lunch
box itself can have inspiration things on it.

44. Stuffed animal A hug in the shape of a food swap and when you squeeze it it
says motivational texts

45. Metertje Just like in a car, you have a gauge box and then you see the
pointer go up and/or down. That way you can see your pro-
gression, if it goes up you’re fine with the food swap.

46. Counter The counter keeps track of how many food changes you have
made and this is then put into a shared online chart. This way,
everyone can see how people are doing

47. Food packaging On the food packages there are food swaps that people could
make. So, while cooking, you see the swaps that could possibly
be made and you can talk about that with your housemates
while cooking

48. Stickers There are all stickers of food swaps and you can then collect
them. If you have duplicates, you can swap them with house-
mates to eventually have all the stickers. You can stick these
stickers in a sticker book. So it also gives inspiration.

49. Advent calender Each day features a different food swap. Joint calendar with
housemates.

50. Music box/ radio On this box/radio, you can all listen to an eating change podcast
together and then talk about it. Or instead of a podcast, the
radio option gives you information about the food swap.

51. Glasses That lets food ’change’ with the virtual glasses. Someone visu-
ally doing the food swap for you

52. Bottle On the bottle are pictures of food changes. Taking the bottle
with water automatically reminds you of the food swap as well
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53. Vest If you wear the vest you have to make a food swap that day,
you pass on the vest

54. Photo frame In this frame is a picture of food swaps. A picture frame that is
digital and automatically moves on to the next one, this allows
you to get inspiration. Anyone can send in things that are
then displayed. This picture frame is in a communal room, the
kitchen for example.

55. Tea questions/ coasters Just like on the pickqick tea, there are questions on the tea card.
When people drink tea/coffee together, there can be such a
question. And also if people drink only water, there are coasters
with the same kind of questions as well.

Table A.1: idea table

Scores table

Social
support

Social
connect-
edness

Awareness Goal set-
ting

Motivation Inspiration

hanging system
and stick

0 + + ++ + –

A4 and Binder ++ ++ 0 – + +
Light cord and
checkboxmachine

+ + 0 ++ + -

Grocery shopping
bag and shopping
lists/eating list
and planner

+ + ++ 0 + ++

Phone case – - + - 0 +
Keychain + + ++ 0 + 0
Jewellery + + - – - –
Crocs + ++ + ++ + 0
Friends book/
giving through
book

++ ++ 0 0 + +

Whiteboard/memoboard+ + + 0 + +
Newsletter/magazine+ + ++ – + +
Pointsystem 0 + + ++ + –
Balloon - + + + + –
Tea/coffee can + + + 0 0 +
cookbook + + ++ 0 + ++
Food scanner and
scale

– 0 ++ – + -

Food box 0 + + + + +
Magnet - + + 0 0 +
Labels - - ++ 0 - 0
Container 0 0 + 0 + –
Games
Monopoly + + 0 ++ 0 0
Puzzle 0 + - 0 - -
Dice + + + ++ + 0
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Card Game 0 ++ 0 0 - +
Memory 0 + 0 0 - +
Spinning board + + 0 + + +
Grab bag - + + + 0 ++
Bingo + ++ 0 ++ + +
Watch + 0 + 0 + –
Snack dispenser - + + – 0 +
Calendar + + + - + ++
Plate - - ++ - 0 +
Fridge – – ++ 0 0 ++
Infographic/motivation
poster

- 0 + – + +

Art 0 0 + – 0 –
Timer + - + – + –
Competition + ++ + ++ + –
Sweatband 0 + + - - –
Card - - + - 0 –
Microphone 0 + 0 – 0 0
Clock 0 0 + – 0 0
Cage + + + 0 + +
Fruit basket 0 0 ++ - 0 +
Good pan 0 0 + + 0 –
Envelop and
piggy pot

+ ++ + 0 + +

Paperclip ++ + + 0 + ++
Stripe list 0 + + + 0 –
Chip - 0 + - 0 +
Duct tape role ++ + + - + +
Lunch box + + + + + –
Stuffed animal - - 0 – + –
Metertje - - ++ + 0 –
Counter 0 + + + + –
Food packaging 0 + + - 0 +
Stickers - 0 + + - +
Advent calender + + 0 + + +
Music box/ radio ++ ++ + 0 + ++
Glasses – – + - 0 ++
Bottle - - + 0 + +
Vest 0 + + + 0 –
Photo frame ++ + + 0 + ++
Tea questions/
coasters

0 + + 0 0 +

Table A.2: scores
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