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1. Introduction

1.1 Context

This research thesis focuses on an overview of asthma in children. Therefore, understating
about asthma, it will help to add information for the graduation project, which is an educational,
gamified mobile application that teaches children to learn about asthma in an exciting and fun way.

Asthma troubles a vast majority of population on Earth. It reaches the 14th most severe
disorder in the world (Global Asthma Network, 2014). According to American College of Allergy,
Asthma and Immunology, asthma occurs when a person regularly undergoes shortness of breathing
or is having wheezy or whistling sounds in the chest while breathing. A constant disease gives rise
to swelling and shrinking of the bronchial tubes. It happens when the air goes in and exits from
the lungs. Furthermore, focusing specifically on asthmatic children, it was discovered from the
latest research that was conducted by The International Study of Asthma and Allergies in
Childhood that approximately 14% of the children on Earth were possible to have had asthma
issues. The problems that children face in their daily lives cause them to end up in critical care
facilities. They get admitted to hospital for treatment and miss days in school®. The same logic
underlies from van den Bemt (2010) that asthma influences the children physically, emotionally
and socially. Therefore, we can conclude that children need to learn from an early age to cope with
their condition and try to live with this unpleasant condition daily.

The existing methods of educating children who have asthma are not entirely encouraging
them thoroughly to understand and learn how to cope with their condition. The learning procedure
usually starts at the doctor's office. The doctor tries to explain to the child and the parent about
asthma. According to Boyse (2012), which is a guide that informs parents about chronic
conditions, shows toddlers, preschool and early school-aged children have little sense of
understanding clearly about their health condition. They may get distracted or not interested in

listening to the doctor's instructions during the appointment. Therefore, there is a high chance that
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the patient's health would become severe and uncontrollable. There are many different types of
asthma, and each patient needs to be a master of his condition to minimize asthma attacks and
visits to hospitals. After focusing on how children receive education about asthma, another equally
important factor is, how the children feel about their condition and how do they manage it.

A problem that asthmatic children face in their daily lives happens at school. They
experience bullying and teasing from children who have no health problems. They feel intimidated
to request support or display any symptoms of asthma because they have a fear of being in an
uncomfortable situation. There is also a possibility that the children would not take their illness
seriously due to their peers who also do not consider it (Stewart, Masuda, Letourneau, Anderson,
& McGhan, 2011). Therefore, educating not only asthmatic children but also healthy children: it
is possible that bullying can be eliminated. If all children start learning about asthma, then
asthmatic children will not feel discouraged or different from their peers. They will feel
comfortable with taking care of their health without feeling shy and thinking that is not serious to
treat it.

Currently, many applications are based on self-management of asthma. The children learn
how to use their inhalers with the help of games. However, a few mobile applications on the market
only educate children about asthma interactively and interestingly. As a result, there is a gap in
assuring that children learn about their condition successfully. Based on this problem definition,

the research questions is “How to educate children about asthma through gamification?”

Additionally, the sub-question is "What kind of game tasks should be included in the
mobile app to help the children learn about asthma?" Answering this question will help to have a

concrete direction of what it is necessary to be incorporated in the upcoming mobile application.

1.2 Approach

The goal of this research is to create a gamified application that helps children to learn
about asthma. In order to build the mobile application, it needs to be developed in a platform.
There are two ways to approach this problem. Most of the mobile applications are developed for
either Android or iOS. Due to time restrictions of the project, only one platform is chosen since
these two operating systems require different programming languages to develop applications. The
platform of choice is Android.

The educational aspect of the application is based on the conducted interview with Dr. B.J



Thio from a MST hospital and literature research. The conclusion of the interview was that children
need to be well informed of what is asthma. They should know what kind of asthma they have and
how to treat it. After they get diagnosed with asthma by the doctor, it would be beneficial for the
children to learn in a fun and efficient way about their condition. In this way, two factors get
eliminated. Firstly, the more the child knows about his illness, the better it can protect himself
from having severe asthma attacks. Secondly, it will be cost-efficient. The application will teach
the children what is asthma. It will introduce them the triggers that cause asthma and it will show
them different ways of prevention. This way, the patients will fully understand how to take care
of their health and it will prevent them to end up in emergency rooms as much as possible.

In addition, gamification is going to be included in the app. Gamification strategies play
an important role in learning outcomes (Poondej & Lerdpornkulrat, 2016). There are two
significant elements users need when they need to complete a goal; which are recognition and
rewards. That is what motivates users to be part of the learning strategy. This way, they feel

engaged to win; thus, learn.



2. State of the Art

The following Chapter State of the Art is divided into 2 parts. The first part shows a detailed
description of what is asthma. It introduces the triggers that cause asthma and the treatments that
already exist. The second part is divided into 3 sections. The first section investigates whether
educational games indeed assist children to learn and cope with their health condition. The second
part shows a short selection of the application that asthmatic people currently use. Lastly, the third

section focuses on available gamified mobile applications that help only asthmatic children.

2.1 Literature Review about Asthma in Children

Asthma attack varies in types and intensity, but have one characteristic in common: they
recur throughout time, usually at random intervals. Understanding when a person is having an
asthma attack is by looking at the symptoms. In other words, if the symptoms of the child are
becoming worse, then there is a possibility that the child is having an asthma attack. The noticeable
symptoms are coughing, chest pain, wheezing sound, feeling tired, sleeping problem and trouble
breathing. It can also be observed when the medication is not helping the patient. That is to say,
an asthma attack occurs when the muscles shrink around the passageways of where the air comes
in and goes out (Figure 1). In medical terms is called bronchospasm. Besides, throughout the
asthma attacks, two more factors appear. The air passages of the patient are puffed up or inflamed
and clogged with mucus, causing blockage of airways. Therefore, taking into consideration all
these three aspects, asthma attack causes difficulty in breathing. Additionally, the patient might
also reveal other symptoms such as anxiety, difficulty in talking, rapid breathing, tight chest,
showing pale, sweaty face and blue lips or fingernails?. Asthma attacks can appear from different
cases, especially when it is not properly under control. Therefore, in the next section, it will be
discussed analytically, the triggers that cause children to have asthma.

2https://www.webmd.com
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Figure 1: The picture shows on the left how asthma attack causes the muscles in the airway to

shrink; hence, we see an unhealthy patient. On the right side, the patient's lungs are healthy.®

2.1.1 Triggers of Asthma

Even though the phenomenon of childhood asthma is not entirely comprehended,
discussing what causes children to develop asthma, can give plenty resources of understanding
what triggers them to have it. In this way, knowing in advance what can make their condition
worse and prevent them from having severe asthma attacks. Asthma is a broad topic with many
possible triggers. In this paper, the most important causes are divided into sections. These are the
physical health of the mother, outdoor and indoor pollution and allergens, smoking, weather
conditions and the physical health of the patient.

The mother’s health can affect the child’s health. Several studies (Davidson et al., n.d;
Willers et al., 2011; Neuman et al., 2012stress the importance of being a healthy mother. For
instance, if a mother is overweight or smokes during her pregnancy, the child can get asthma in
his future life. Additionally, asthma can be inherited, if both of the parents had or have experienced
asthma or if one of the parents had or had asthmatic issues (Partners Asthma Center, 2010).
However, Chen (2014) explains that a child can also have problems with asthma based on his
physical health, especially when a child has abdominal obesity. Abdominal obesity is when excess
fat gets around the stomach area. Lack of physical exercise and excess sedentary lifestyle affects
the health of children and makes them prone to developing asthma. Summing up, both the mother

and the child needs to be in good health to order to avoid having severe asthma issues.

3 https://www.bupa.co.uk
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Moving to indoor and outdoor pollution, Breysse (2010) and Gasana (2012) show that
being in a polluted environment it can exacerbate the children’s asthma. It can be indoors pollution
such as mouse allergen or outdoor pollution such as airborne pollutants, which usually occur in
high traffic roads. Furthermore, Radic (2011) claims that parents who smoke can result in an
adverse effect on the child's health who has asthma. Children who are susceptible to air pollution
end up having more problems with their condition. Breysee (2010) concludes that if air pollution
is decreased and if mouse allergen is reduced, it may help children from having severe asthma
problems in their homes. As a result, more people will breathe better have less discomfort of
showing any signs of an asthma attack.

Additionally, indoor and outdoor allergens also affect the child’s asthma. Pawankar (2012)
explains that this a combination of allergic and asthmatic illness. Both Quansah (2012) and
Sheffield (2011) prove that when severe moisture in the air takes place, it results on a high
concentration of outdoor pollen and mold in the atmosphere which makes it prone to severe allergic
disease. Cold weather and especially cold spells can also grow the possibility of getting asthma.
Guo (2012), suggests that children should be better kept safe from freezing temperatures in the
winter. Furthermore, according to Gent (2012) household allergies can also play a significant role
in increasing asthma. These are dust mites or pet allergens. Quansah (2012) adds that molds inside
the house are also causes of developing asthma. In other words, mold, pollen, cold spells, dust
mites and pet allergens cause children to have asthma, or it worsens the symptoms of children who
have asthma.

As it can be concluded, many different triggers cause children to have asthma. Hence it is
necessary that every individual child has a general view of what may cause him to have asthma or
asthma attack. It is the first step of preventing severe asthmatic problems. After discussing the
triggers that may cause asthma, the next step is to take into consideration the different ways of

treatments that exist for asthma.



2.1.2 Treatments of Asthma

Since asthma is a chronic disease and cannot be cured, inhalers with a different type of
medication are available. They focus on prevention and long-term control, which are vital in
stopping asthma attacks before they start. There are three ways of treatments. It consists of two
type of inhalers; inhaled steroid and bronchodilators, the second treatment is facemasks and
nebulizers for children who find difficult to use an ordinary inhaler, and the third therapy is allergy
shot for children who have allergic asthma.

Two types of inhalers exist to treat the patient who has asthma. One is the inhaled steroids
and the second therapy is bronchodilators inhalers. The first time of inhalers are anti-inflammatory
drugs, especially the inhaled steroids are one of the most effective treatments that help the majority
of asthma patients to recover®.Kerrebijn (1987) also proves that inhaled corticosteroids are a
successful treatment for children with bronchial receptivity. These types of inhalers can be used in
daily bases, and it is recommended for asthmatic children to have it always with them.

The second type of inhalers is bronchodilators. Bronchodilators immediately alleviate the
symptoms of asthma and help to open up the airways. They are not used as daily treatment because
their purpose is mostly used only to save the patient after a severe cough. According to Price
(2014), anticholinergic bronchodilators might profit patients to maintain their asthma after using
it in a long-term. In other words, asthma inhalers are the most common medications. The patient
uses it every day. As soon as the patient is having a problem, he can immediately get the medicine
that goes straight to his lungs. There are different types of medication usually in a powder form.
Barnes (2005) states that there are researchers who still try to improve this type of drug. For
instance by making it more accurate, being reliable and comfortable to hold it or having a beautiful
design.

The second type of therapy works if the patients are at the age of 4 and older. It might be
required using asthma nebulizer. Nebulizers are used mostly for infants, and it is a machine that
gives the medicine by wearing a mask. There was a comparison between the inhaler with spacer
and nebulizer. Taking a dose of 2 puffs equals to a higher dose of mobilizer (Schuh et al., 1999).
The third type of therapy is allergy shots. Mdller (2002) proves that pollen immunotherapy can

help to decrease asthma in children who have seasonal allergies. That is why; some children might

*https://www.bupa.co.uk
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experience a combination of allergies and asthma health problems. Therefore, allergy shots are
used.

Understanding how children receive medication and treatment, it gave a deeper insight into
how complicated this condition is. At the end of this part, there is a full overview of asthma, the
symptoms, the causes and the treatments; the children usually receive in the medical centers. It
was important to become aware to continue the investigation with the second part, which is other

possible gamified mobile applications that exist in the market.

2.2 Serious Game

The second section of the State of the Art focuses on gamified mobile applications for
patient who have asthma. Before going deeply on gamified mobile application that exist on the
market, a definition of gamification will be described. Serious games strategies can play an
important role in learning outcomes. It is a new way of educating people through games.
Gamification also boosts performance. Two significant elements a user needs in order to complete
a goal are recognition and rewards. This is what motivates users to be part of the learning strategy.
This way they feel engaged to win; thus, learn. A few of the desired factors for a successful
gamification in learning are capturing the user’s attention, challenging them, entertaining them and
teaching them. The rules of the game have to be clear with achievable tasks. People like to be

challenged in a fun and enjoyable way.

2.2.1 Serious Games for Health

A study was conducted to investigate whether video games can educate patients who have
cancer. A random sample of age 13 to 29 was selected. The video game pointed out the issues of
cancer treatment and care. The results of the research indicate improvement on patients who
received education through the video game. The patients completed the tasks efficiently and gained
knowledge while they were undergoing cancer treatment (Kato, Cole, Bradlyn, & Pollock, 2008).
Another study that focuses on children and youngsters with diabetes discovered that educational
video games could improve self-care by using a Super Nintendo video game. It is proved that is

an effective action (Brown et al., n.d.). Therefore, the previous two research papers prove that an



educational game for children who have asthma could be the most efficient and reliable way to

make children acquire knowledge, obtain higher self-confidence and gain better health.

2.2.2 Mobile applications that help people who have asthma

A selection of the most popular mobile applications with the best ratings that help asthmatic

people was made. The following table (Table 1) describes briefly, what each application does. The

focus of this section was to make a research of already existing application on the market. The

mobile applications did not need to have a gamified theme because the important points were the

features that apps provide to patients. Overall, the insight of these five applications is that patients

are interested in keeping on track of their progress and like to be reminded or instructed of how to

take their medication. There is not really an educational concern of learning about asthma but

mostly instructions for users.

Asthma Buddy®

day. Additionally, it keeps
track of any changes in
the symptoms of the
patient. It includes first-
aid instructions and
educational videos that

Product Description Tools Operating
System
= The app traces Mobile app  + | iPhone
medications, and asthma | AsthmaMD peak
triggers. It includes flow meter Android
personalized action plan.
The asthma diary and
graph of the patient can be
shared with the doctor,
which is added on the
medical record.
An app reminds the Mobile app iPhone
patient to take their
asthma medication every Android

5 http://www.asthmamd.org/

8 https://mww.asthmabuddy.org.au/#login
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teaches the user of how to
use an inhaler properly.

asthmaTrack’

It has two features:
asthma diary and
information collector. The
user enters the symptoms
and the medication doses
and after a graph is
created. The information
of the patient can be sent
directly via email to the
doctor.

Mobile app

iPhone

Assist Me
Assist Me With Inhalers?®

% Propeller

Propeller®

The Assist Me With
Inhalers app guides people
to use their inhaler
properly. An audio
assistant with a set of
instructions helps the
patient to improve his
technique of taking his
medication correctly.

Mobile app + type

of inhaler

iPhone

Propeller is a daily asthma
forecast that warns the
patient of any alerts in air
quality. It notifies the
doctor and family
members when the
patient’s asthma
symptoms become worse.
It also keeps track of the
amount of medication is
being used.

Mobile
sensor  on
inhaler

app

+
the

iPhone

Android

Table 1: A selection of the most important and well-rated applications for people with asthma is

shown in this table.

7 https://itunes.apple.com/us/app/asthmatrack/id412530732?mt=8

8 https://use-inhalers.com/assist-me-ios-app-description

9 https://www.propellerhealth.com/app/

10



https://itunes.apple.com/us/app/asthmatrack/id412530732?mt=8
https://use-inhalers.com/assist-me-ios-app-description
https://www.propellerhealth.com/app/

2.2.3 Mobile applications for asthmatic children

GeckoCap

In 2012, the team Gecko Health Innovations created a product called Gecko Cap. The user
uses the smart inhaler with the combination of a mobile application. The inhaler consists of a
sensor that is connected to the application. Therefore, there is a platform of data analytics of the
patient who uses the application and the patient is able to access it. He can also keep on track of
his condition. The company focused on kids. Hence, gamification and rewards were included in
the application in order to inspire children to use their inhaler (Figure 2).

Figure 2: GeckoCap won at MIT Media Lab Health and Wellness Innovation event in 2012
(Heong Weng Mak, n.d.).

Rafi-tone

There are children who are having discomfort when taking their asthma medication through
spacers. This problem causes tension and nervousness. Hence, rafi-tone was developed. An
interactive game helps children to user spacer correctly. The game works with the help of a spacer
and it includes a small mask that has a Flo-Tone whistle (Figure 3). Additionally, a game is
included in the application, which makes the process interactive and fun. The aim of the game is
for the child to produce a proper sound while inhaling through the spacer. The sound transfers to
the app and Rafi Robot is able to complete his challenge (Figure 4). It is not meant for self-

management. It is necessary, the child to be under the observation of an adult.

11



Figure 3: A mask with a Flo-Tone whistle and an Able spacer from the company Clement Clarke

International°,

Figure 4: The child on the picture is inhaling through the spacer in order to receive his medication.
After a sound is produced from the mask, the application receives the sound and Rafi Robot

eliminates the bad characters of the game®.
Alvio

Another breathing device called Alvio helps children with asthma to become stronger over
time. The breathing trainer is connected wirelessly with the mobile app. The device can be adjusted
according to the patient's needs. It also keeps track of the patient's progress and sends alerts to the
parent when the symptoms are getting worse. This way the parent is aware of and can interfere
before an asthma attack occurs. There are two aims of this game. First, the user controls breathing
by blowing on the device that makes the fish in the game swim higher or lower in the water.

Second, it keeps track of the severity of asthma symptoms by exhaling.

10 https://clin-e-cal.com/rafi-tone/
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Figure 5: Alvio is a mobile game with a breathing device that helps children with asthma to
become stronger by completing breathing exercises in the app**

Easy Breathing

Another application that keeps track of the condition of the patient is called Easy Breathing
system. This app also enables the doctor to keep on track of the patient’s data by accessing through
their mobile phones. Additionally, the project includes a PEF meter which is a smart sensor that
checks whether the lungs of the patient are inflated. The application consists of 6 parts: educational
module, medical review module, lifestyle modification module, risk factor avoiding module,
action plan advising module and medical resources accessing module. The patient’s interface
(Figure 6) contains a full overview of personalized data. However, this project is missing
gamification and there is a lot of information that might make the child confused. Taking into
consideration the educational module and action plan advising module from this project, it will be

a good idea to include these two functions on the upcoming project.

11 https://alv.io/
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Figure 6: The interface of the patient's personal data on asthma. It includes all the information a

child should know in order to cope with his chronic condition (Hu et al., 2016).
WizdyPets

The WizdyPets application gives a meaningful inspiration of what the project should incorporate.
WizdyPets is created to teach kids to control their asthma by taking care of a virtual pet that also
has asthma (Figure 7). The app conveys three aspects. The child understands how to use the inhaler
properly, it recognizes the asthma triggers and it uses an Asthma Action Plan through gamification.
There is no use of an external device such as inhalers. A mobile app helps children to understand

their health condition and treatment.

Kids Asthma Game

Figure 7: WizdyPets application teaches children to know how to control their asthmatic condition

by taking care of a virtual pet that also has asthma'?

12 http://wizdygames.com/
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Huff&Puff

A well-known educational app that helps children with their asthma is called Huff&Puff.
It contains videos, quizzes, and games that help kids to become self-aware about asthma. The usage
of this game is only for educational and informational purposes. It is not used to substitute the
doctors, nurses, and medical experts. The character of the game is a big bad wolf who has asthma.
The children learn about asthma through asthma tales which are well presented in a sensible and

clear way. It is a great resource incorporating it into the research paper.

Figure 8: An education app that explains complicated terms of asthma in an easy a way for

children®s,

Taking into consideration the previous six mobile applications, the most noteworthy
applications are the WizdyPets, and Huff and Puff. GeckoCap, Rafi-Tone, and Alvio focus on
teaching asthmatic children on how to use an inhaler properly. Easy Breathing displays the
patient’s personal data on asthma. However, this research focuses only on the educational aspect
of asthma. Therefore, the last two applications match the criteria. They do not include external
factors such as smart inhalers. They successfully use cartoon characters with the combination of
interactive games. They have transformed complicated medical terms into simplified and
interesting videos and games. For that reason, the two applications will be used as an inspiration

for making a mobile application that educates children in English and Greek.

13 https://apkpure.com/huff-puff-free/com.healthnutsmedia.huffandpuffsd.free
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3. Ideation

Implementing a storyline in the upcoming application as Huff&Puff does and adding
gamification as the WizdyPets, it will be a good idea to combine those two ideas together. After
playing both of the games, the first game makes the user understands very well about his condition.
He comprehends the whole process of a patient having asthma. It consists of seven episodes. Every
video explains the process of a person who has asthma. In this game, it is a young wolf where tries
to blow to destroy the house of the three pigs. Unfortunately, he does not succeed and he goes to
the hospital, an introduction start of what is asthma by the doctor. Then the doctor explains the
signs and symptoms of asthma. The young wolf is examined and diagnosed by the doctor, to make
sure that he has indeed asthma. After the patient is informed of what triggers he should avoid not
worsening up his condition. The last episode, the wolf learns how to use his medication about
asthma properly. After watching the videos, the player can take a quiz according to the video
he/she watched. The mobile application also has a game called tic tac blo where the player tries to
answer questions about asthma. Explaining gradually, simply through animation about asthma
seems to be an effective way. However, the videos in Huff&Puff were long and monotonous.
Children can get distracted easily and in this way when the video explains important medical terms
that the person needs to focus and remember important information might be missed.

The second game WizdyPets helps the child to learn how to use the inhaler properly, so it
can help the virtual pet to breathe again because it feels tired and cannot breathe well. The enemies
that the small virtual animal needs to alleviate are only triggers. There is no explanation of why
they need to be eliminated because there is no description nor a story before playing the game.
Thus, the child does not fully learn about asthma. Playing first the Huff&Puff, the player
understands all the terms about asthma and when playing the WizdyPets after, he enjoys playing
it because it is interactive and fun. It is also more understandable if the user plays the two games
in this order. First, he learns about asthma and second, what he has learned, he implements them
in the second game. The two games complement each other.

A comparison between Huff & Puff and WizdyPets is displayed in Table 2. Both of the
games are educational and both of the games have a character in the game. Huff & Puff does not
have a virtual assistant that guides the player in the game but WizdyPets has a small green creature

that guides the player through the game. Huff & Puff has a passive learning approach that is why

16



there is not any gamification included. It only contains quizzes. On the other hand, WizdyPets

includes gamification thus it is an interactive play.

Educational video

Virtual assistant

Character on the game

Quizzes

Gamification

Passive learning experience

Interactive learning experience

XA XK XS
X S X KK

Table 2: A comparison of the different type of elements that exist between Huff and Puff and
WizdyPets games.

3.1 Concept development

Based on the previous research that was made in Chapter 2, two important elements need
to be included in the new mobile game. These are the symptoms and the triggers of asthma. Before
playing the game, an animation video will be playing. The video is going to explain these two
factors through a story. The same way Huff&Puff works. However, in order to make the video
interesting, the most important is the plot. It needs to be captivating and easily understandable for
the children. Many children love superheroes, they like having a strong character that wins the bad
people. Superheroes give them the courage and confidence to overcome challenges. Some children
imitate their heroes by thinking about what their favorite character would do (Moore, 2014).
Therefore, a scenario was created. The main character is a detective that investigates and solves
cases. The mobile app is going to be divided into two games. Therefore, two stories will be used

for the game.
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The first scenario introduces the main character from close-ups. After, the detective ends
up at the mayor’s office where the mayor informs the detective about a serious problem that makes
the children of this city weak. The name of the villain is called asthma. The detective does not
know about asthma, so he goes to Doctor Phil. Doctor Phil explains what asthma is and he
introduces him to the signs and symptoms of asthma that a child gets. The doctor points out that if
a child shows signs of coughing, wheezing, trouble to breathe, chest pain, feeling tired and
problems sleeping then the detective has to send the child to the doctor to get diagnosed if it has
indeed asthma. However, there are also children who are officially diagnosed by the doctor; the
detective can recognize them by wearing special badges on them (star sign). At this point, the child
who watches the video can identify himself with the main character. He/she understands that the
detective has a duty to help the children who have symptoms of asthma by sending them to the
doctor.

The second story explains about the triggers of asthma. The detective is on his house and
then his friend Alice drops him a file with an USB stick. The detective watches the video. The
video from his friend Alice explains what the triggers are and how many they are. The triggers that
are included in the game are cigarettes, car's exhaust, factory's chimney, bed bugs, cockroaches,
pollen, mold, cold weather and having the flu. When a person touches them, then he becomes sick
and starts coughing. These are few of the most important triggers a child should know. After the
detective has watched the video, he understands that he needs to keep away from these bad triggers.
Using this metaphor, the child understands that contacting with this trigger; it can worsen up his
health, so he needs to be away from them. The following figure shows a storyboard with a small

sample of scenes that will be included in the animation video.
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Figure 9: Scenario 1: An introduction of who is the main character of the game and the detective

learns about the symptoms of asthma.
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Figure 10: Scenario 2: The detectives learn about the triggers.
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Figure 11: A diagram of the mobile app how should have looked with four levels.

The concept of the app was to create two animation videos and two games in the mobile
app (Figure 11). The game overall would have four levels. However, due to the time limit of this
project, the two videos were left out and only the two games will be created instead. In the
following chapter, the construction of the game will be described. The chapter is divided into three

parts: software, visuals, and sounds.
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4. Realization

4.1 Construction of the game

Software platform

The game has been built on a platform called Buildbox*. It is a drag and drop building
software that allows creators to concentrate on game creation only. It does not require any
programming, coding or scripting skills. The software already contains already made platforms,
which a creator can choose and create a project. After selecting a platform that suits the best
according to the preferences of the maker, a menu editor appears. This is the mind map of the
game. The menu editor already includes a basic menu, a pause menu, and a game over the menu
(Figure 12). It also has worlds, which is where all the construction of characters, enemies, and
levels are made. The world Ul is connected to the world because this is where the buttons for the
user interface will be implemented. The original idea was to construct a game in Unity but
unfortunately, the project would take a lot of time on coding the game and a little time on focusing
on the mechanics, visuals, and sounds of the game. It would not be enough to have a complete
game that plays on a smartphone. At the end of this project, the goal is to have a complete mobile
application that does not work only locally on a smartphone but it is also published on the
PlayStore.

/

Main Menu UI /
Load In 4

14 https://www.buildbox.com
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Figure 12: This is a premade Game Mind Map of the game. It appears when the user selects a

platform from Buildbox’s projects.

As it has been mentioned in the previous section, the game had to be divided into two
games; the symptoms and the triggers. Therefore, the mind map changed to three Worlds with
three Worlds Uls (Figure 13). The third world, which is the End scene, connects the Worlds
Symptoms and Triggers together after the two games are finished. This way each game ends when
it reaches the last level. Having games that are endless would not work. There are possibilities that
the player might never reach all the levels of the game because of how difficult they will be. As a
result, he/she might become frustrated after many trials, which will end up not finishing the game,
thus never see each level. The level of difficulty has to be moderate and not impossible to pass
because the target is to make the player see all the levels of symptoms and all the levels of triggers
as many times as possible. It important because the player can memorize the elements easily
through playing. Furthermore, the main menu consists of a Coin Shop; when the player has
collected enough symptoms, he can buy a new character for the game. It also contains an
information button; there is a small description of the game and an explanation of what is the goal
of this game (Figure 14).

Coin Shop

World Ul

Game Over UL

" End Scene U1

Figure 13: This is a new version of Game Mind Map for the mobile application Asthma Game. It

is a game where the player collects symptoms and avoids triggers.
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symptoms triggers

Figure 14: This is the main menu of Asthma Game. There are two games for the player: the
symptoms and the triggers. The information button on the top-left explains what the purpose of
this game is. The middle button is for muting the sounds of the game and the top-right button is

the coin shop; the user can buy a different character.
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Visuals

The theme of the game is colorful and the objects are in 2D. Vecteezy® and Freepik'®
websites helped to get inspired by how every object will be displayed. A few vectors were taken
from these two websites but all of them were modified in Adobe Illustrator. The Buildbox software
allows only png pictures, so every flat vector is saved as a picture and then resized in the software.
Below there are two tables that show the elements that are in the symptoms game and the enemies
that are in the triggers game.

u)u 2 L oW
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BREATHING PROBLEM FEELING TIRED

Figure 15: The six symptoms that a child sees and understands that there is a possibility that he/she

has asthma.

15 https://www.vecteezy.com/
16 https://www.freepik.com/
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Cigarettes Factory’s chimney Car’s exhaust Bed bugs

Pollen Mold

Figure 16: The eight triggers a child should avoid when playing the game.
Sounds and sound effects

The background sounds were taken from Incompetech: Royalty-Free Music’ and from
free copyrighted websites. After, they were edited in Audacity and then converted to mp3 files. In
the game, there are five main sounds; Fluffing a Duck, Merry Go, Meatball Parade, Professor
Umlaut and win. The sound effects for the buttons were taken from the preset of Buildbox. The
mood of the sounds is comedic and funny. Asthma is a serious condition and showing to children
about this complicated disorder in an enjoyable way, children will not feel intimidated and
embarrassed by it. Making the children feeling comfortable and not frighten, the game can make

them accept their illness better.

17 https://incompetech.com/music/
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4.2 Game mechanics

In the first game, six symptoms are displayed (Figure 17). The purpose of the game is to
collect as many symptoms as possible. Every symptom has each own level. Each symptom was
simulated accordingly. Starting from the first level. Chest pain is interpreted as a feeling of the
sharp stab and a burning sensation inside the lungs*8. The level contains a set of flames, which are
placed left and right as boarders with a set of random thorns. It conveys a feeling of discomfort.
The next level, coughing is a scratchy or a tickle feeling at the back of the throat. It is dry and stiff.
Therefore, representing it with dry yellow wheat is the best approach. Pointy needles appear from
the side, which the player needs to avoid. Imitating a wheezing sound was the most challenging.
A whistling sound appears while breathing. It occurs when the airways are narrowed down.
Therefore, a representation of pathways that shrink from both sides was a good idea. However, it
was not enough. Adding a wheezing sound to the game was risky because it is an unpleasant sound.
It might frighten the children during the game. For this reason, the wheezing sound was replaced
with a sound of a deflating balloon. When a child has trouble breathing, the feeling of trying to get
air is similar to a labyrinth. The person is trying to get out of the labyrinth as the child is trying to
get air. Adding dark blue frames with stars, alarm clocks and zzz, it and adding a snoring sound,
it made it clear that a patient is having problems with sleeping. The last symptom, feeling tired is
a sensation of dizziness, loss of balance and loss of energy. Hence, adding spiral symbols made it

work.

18 https://www.mayoclinic.org/
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Figure 17: This is the symptoms game. Every symptom is represented in each picture. Starting
from the top-left corner. After passing all the levels, at the end of the game, a combo mix appears
with all the symptoms together. The purpose of the game is to collect as many symptoms as

possible.
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In the second game, eight triggers appear (Figure 18). The levels in the game are divided
into five sections. Cigarettes, car's exhaust, factory's chimney are simulated by having a grey
smoke around the frames of the game. A wooden frame is implemented in the level of bed bugs
and a grass frame for the pollen. The next level, it has borders that look like a moldy cheese. Lastly,
icebergs, snowflakes, and frames from snow are included on the level that displays cold weather

and children having the flu.

Figure 18: This is the triggers game. Every trigger is represented in each picture. The purpose of

the game is to avoid the triggers. If the player touches them, he loses.

An informal testing of three children helped on making some changes in the app. For
example, every new object, which is presented in the game, has to have a text that shows the name
of the new object, otherwise, if there are not the children get bewildered. More enemies were added
to the triggers games because the children find it easy and boring. The position of the buttons

changed in the symptoms game. It was distracting when the children wanted to look at the score.
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5. Evaluation

5.1 Ethical aspect

The first and most crucial step when conducting research with children is the ethical issues
that require to be addressed. Obtaining permission for a child to participate in research is usually
a more complicated approach than gaining authorization from another group of people. The people
do not see the children as independent individuals who are ready to make their own decisions.
Both (Greig, 2007 and Tisdall, 2009) support that by legislation those who are under 18 years old
are not in accordance with the law to give consent. Parents and other adults who are responsible
for the children such as teachers and social workers usually take their decisions. Moreover, an
essential part of obtaining consent is guarantying that contributors are fully informed of, and
comprehend the purpose and results of the research (Tisdall et al., 2009). Therefore, in reality,
researchers are obliged to gain permission from appropriate adults and obtain consent from the
child. If research is organized in school or sports community club, the researcher will need to gain
the approval of the person who is in charges, such as the head-teacher, sports coach or club leader.
It is significant to outline the purpose of the project, the degree of a child's involvement and the
outcomes of the project. Since they will not be any testing at school and only ten children will
participate in the research, the parents/guardians of the children will have to sign the consent form
that allows their child to participate in the study. The second step, once the consent has been
requested and gained from parents or other relevant gatekeepers the researcher is then required to
gain permission from the children. According to (“Society for Research in Child Development
SRCD,” 2007), the children do not have to sign any written form to show that they are willing to
participate. They can just give a signal that they are eager to join.

The third step, after getting consent from a child, the next three facts need to be considered.
First, the information of the project needs to be clear and written in a language appropriate for the
participants. It is recommended that participants should be provided with a written explanation of
the research, in an age-appropriate format. Second, piloting the consent information with a small
sample, it might help to ensure that the information is clear and easily understood. Third,
discussing the consent material alongside the child who is about to participate in the project,

together with the written form.
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Another critical factor that needs to be taken into consideration is protecting the children
from any harm during the research. According to (BERA, 2004), when researching with children,
the primary concern is the interests and the rights of the children. Hence, the researchers have a
responsibility to protect their subjects from harm. The method needs to be appropriate and will
ensure not to cause any physical or psychological damage (Alderson, Morrow, & Alderson, 2011).
A few of the possible risks that may cause harm are; over-research might occur when children are
being asked to take part in too many studies, and misunderstanding can happen. All forms such as
consent, debrief information, questionnaires and instructions should be well understood.
Otherwise, they can cause distress regarding causing anxiety or confusion. Alderson & Morrow,
(2011) indicate that these factors can create emotional pain, feelings of embarrassments and have
an effect on children's self-esteem. If the child feels uncomfortable or does not to continue playing
the game app, he has the right to stop and not finish the game.

Overall, a decision has to be made of how the research will be disseminated to the parents
and to the children. An informed parental consent for research involving children will be given to
the parents (Appendix I). The informed consent will include that the parent agrees to let his child
participate voluntarily in the research. The child can leave the experiment at any time and the
personal data of the child will be disclosed. If the personal data get used for scientific publications,
then they will be completely anonymous. Additionally, an information brochure will be given to
the parents (Appendix I1). It will include the contact information of the researcher. The details of
the research plan will be explained in clear and understandable language. All factors that might
cause discomfort will be written down. For example, children might be sensitive to sounds. The
payment for the participant will be a candy and a special card that writes thank you for
participation. Children who are colorblind or blind will not be recommended to play due to lack
of special settings for this specific target group. The purpose of the research will be revealed at the
end of the testing. This way, the users will not have biased opinions. No user should interact with
the other users. They will be allowed to discuss the game after the play it. There will be only a
small description of what the mobile application shows but it will not describe what the elements
of the game are. There is going to be a guarantee that the children’s and parent’s information will
not be revealed. These are few of the information that has to be included in the information
brochure.
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Moreover, the cyber safety needs to be addressed for the online security and privacy of the
users. So far, the mobile game app does not include any information about the user. It does not
collect the name, the age or the condition of the child. It collects and saves only the points the user
receives when he plays the game. The reason why it is not included is that of some technical issues
that occurred while building the game in the platform Buildbox. The information of the user might
be included in the future.

Before, releasing the mobile application in public, the app needs to be tested. If the plan is
to do research with human subjects, then a proposal needs to be submitted for ethical assessment.
When the Ethics Committee from the University of Twente approves the proposal, an informed
parental consent for research involving children and an information brochure will be given to
parents, and only then, the testing can start. Moreover, protecting the children from any harm
during the research is a responsibility of the researchers. They have a duty to assure that no harm
will occur on the participants. Building a gamified mobile app that educates children about asthma
is an exciting idea. However, dealing with humans and especially with small children, needs a
particular approach.

After getting the approval from the Ethics Committee and making some fixes in the game,
the mobile app was uploaded to PlayStore successfully, so it can be tested officially and with more
children (Figure 19).

Asthma Game GR %™

Figure 19: Official release of the mobile app, Asthma Game Gr version 1.0 in PlayStore.
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5.2 Participants

5.2.1 Playtesting

Participants

The number of children for the playtesting was ten. Half of them were boys and half of
them girls. There was no restriction of requiring children with good gaming skills nor requiring
children from a specific target group. It was a random choice of ten children, from the age of 8 to

11 who volunteered to play the game for fun.
Methods

The playtesting took place in Greece and the contact was established via Skype from the
Netherlands, where every child participated individually. The mobile app was in the Greek
Language. Two people were responsible for the playtesting: Stefanos Kyritsopoulos and Artemis
Lykou. Stefanos Kyritsopoulos was responsible for taking care of the environment, helping the
participant and asking questions from the questionnaire (Appendix I11). Artemis Lykou was
responsible at observing the children’s behavior and writing down remarks. The children did not
interact with each other before the game session, so biased results were avoided. Unfortunately,
the animation video is not complete due to time efficiency, so the child wast able to watch and
learn about the triggers and symptoms. However, there was a small description verbally that talk
about the rules of the game. For example, (“thank you for participating”, “Let’s play a game about
asthma”, there are two games; the symptoms and the triggers”, “in the symptoms game, you have
to collect as many as possible”, “in the triggers game; you have to avoid the triggers, if you touch
them you lose”). Before starting, the child was informed that is allowed to leave the game at any
time and basic information of the user will be collected such as the name, the age and the gender.
The phase was split into two rounds. The symptoms game and the triggers game. When the child
finished playing the symptoms game, the child was asked to recall the names of the symptoms
(coughing, trouble breathing, trouble breathing, wheezing, etc.). After, more questions followed.
For instance, whether the participant likes the game, the visuals or the sounds, if the child finds
the game dull or confusing and in which levels. In the second round, the same questions were
asked after completing the triggers game. At the end of the session, the child was thanked for

participating and it was given to him/her a candy.
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Results

In the first game (symptoms), the number of tries the players made, was more than the

second game. None of the children won the first game. On the second, game three boys won and

only one girl won. On average, the number of tries in the first game is 18 times for boys and for
girls is 13 times. On the triggers game, the average number of tries for boys was 10 times and for

girls was 9 times. Overall, in the symptoms game the average is 15 and in the triggers game, the

average is 10 times. The girls were not so persistent to continue playing the first game; they wanted

to move to the second game. The boys were more eager to continue playing the games than the

girls were because they wanted to win both of the games. The participants who had the more tries

were the ones who were willing to complete the game.
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Figure 20: The number of tries of boys and girls who played the symptoms game.
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Figure 21: The number of tries of boys and girls who played the triggers game and the orange

tallys are the tries the participants who won the game.
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Conclusion

In general, the mobile application was successful. The children find the app interesting an
app. They seem to have understood the symptoms and the triggers after playing the game. They
all were willing to continue playing the game afterward in their spare time. There was not any
misunderstanding about the terms that are related to asthma. A good point to mention is that the
game is not easy to win, so the player has to try many times. This is helpful because in this way
the more the child plays it, the better the child memorizes the terms. It is also not very difficult
because none of the children show any frustration on both of the games. The level of difficulty is
described by the children middle to difficult.
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6. Conclusion

As the research has demonstrated, asthma is a severe condition that troubles the 14% of
children on Earth throughout their lives. It affects them physically, emotionally, and socially.
Due to the majority of children who have it, a new way was considered. The new method was to
build a gamified mobile app that educates children about asthma. This app is not intended only
for children who have asthma but also for children who are healthy or for children who have
friends that have asthma. The main research question: “How to educate children about asthma
through gamification?” was answered to some extent. It seems that it might be possible for
children to have understood the symptoms and triggers of asthma. It cannot be concluded, that
the children got educated because first, the user group was too small and second this research is
not a medical research. The sub-questions: “What kind of game tasks should be included in the
mobile app to help the children learn about asthma?” is answered. The two important tasks the
game has are the symptoms and triggers.

Two important factors are necessary for the game. First, the child has to be aware of the
symptoms of asthma. This way before an asthma attack occurs; the child will be able to notice in
advance if something goes wrong with his/her symptoms. Thus, contacting the parents and visit
the doctor will be a good idea. Second important factor that will in the game are the triggers.
After the doctor diagnoses a child that he/she has asthma, it is significant to know how to protect
himself/herself from any triggers that may cause severe asthma attacks. Avoiding triggers that
exacerbate asthma is good for the health of the child. It may be possible to result in less usage of
inhalers and fewer emergency visits.

Further investigation needs to be done of whether this method of education about asthma
is successful. There is a small number of elements in the game that need to be fixed. A version
2.0 is going to be released soon. Asthma Game will be translated needs to be translated into
English. It is a good idea to include the animation videos in the game in case a user wants to
understand the elements and then play. The app needs to be tested in a bigger number of a group.

For instance, at an elementary school for more accurate results.
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Appendix |

Informed parental consent for research involving children
(Children from age 8-11)

I declare that | have been informed in a way that is clear to me about the nature and method of the
study as outlined in the brochure. The answers to my questions were given to me in a satisfactory
way. | declare that | agree to have my child participate voluntarily in the research, on the
implementation of asthma for children by student Artemis Lykou of Twente University in the

Netherlands.

If I ask for more research information, now or in the future, I may contact the researcher Dr. ir. R.
W. van Delden (Robby), Tel: +31534893925 or e-mail: r.w.vandelden@utwente.nl; address:

Drienerlolaan 5, 7522 NB Enschede, University of Twente, building, room: Zilverling.

If you have any complaints about this research, please direct them to the Secretary of the Ethics
Committee of the Department of Electrical Engineering, Mathematics and Computer Science of
the University of Twente, ir. J.F.C. Verberne, P.O. Box 217, 7500 AE Enschede (NL), telephone:
+31 (0) 53 489 3700, e-mail: j.f.c.verberne@utwente.nl).

Artemis Lykou: email (artemisliku@gmail.com) mobile: 6942045638
Stefanos Kyritsopoulos: email (kyritsopoulos.s@gmail.com) mobile: 6985744727

Signed in duplicate 26 /06/2018

Name of guardian: ...... Signature: ......... ..

Name of participant: .............
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Evnuepotuki] yovikn cvykatdfgon
(Ywo €pgvva oL aPopd Todld nAkiog 8-11)

ANAOVD 0T Ex® evnuepwBOEL e TPOTO TOV OV Elval CaPES Yio TN VOT] Kot TN HEB0OO TG £pEvVac,
OMOC TEPLYPAPETUL GTO EVNUEPOTIKO PUALGO0. Ol OTAVTNGELS OTIC EPOTNCELS OV, dOOMKaAV e
KOVOTOMTIKO TPOTO Hov. ANA®VO OTL GUUPOV® VO COUUETEXEL TO TTondl pov eBelovTikd otV
£PELVA Y10l TNV TPAYLLOTOTTOINGT EPOPHOYNG He BEpa To doBpa yio mondid , TS ot Tplog ApTEpLS

Avkov tov [Tavemotpiov Twente otnv OALavoia.

Edv (nTMo® meptocotepec TANPOPOPIEG GYETIKA LE TNV £PELVA, TOPO 1| OTO LEALOV, EVOEXETAL VL
épbo oe emaen pe tov gpguvntn Ap ir. R. W. van Delden (Robby), A .: +31534893925 7
nAektpovikd tayvopoueio: r.w.vandelden@utwente.nl; 61e00vvon: Drienerlolaan 5, 7522 NB

Enschede, [Tavemoto tov Twente, ktipto, aiBovoa: Zilverling.

Av €yete omolecONmMOTE KatoyyeEMES OYETIKA pe otV v €peuva, mopakareiche va Tig
TOPATELYETE OTOV  YPOUUOTED TNG EMTPOTNG Ocovtoroyiag tov Tunuo HAexktpordywmv
Mnyavikov, Madnpatikov kot Emetiung Yrnohloyiotdv tov [ovemotuiov tov Twente, dr. ir.
J.F.C. Verberne, P.O. Box 217, 7500 AE Enschede (NL), mAépwvo: +31 (0) 53 489 3700,
HAEKTPONIKH AIEY®YNZXH: j.f.c.verberne@utwente.nl).

Apteug Avkov: email (artemisliku@gmail.com) kivnto: 6942045638

Ytépavog Kuprtoomovrog : email (Kyritsopoulos.s@gmail.com) kwvntd: 6985744727

Ymoypagpnke o€ dvo avtituma otig 26/06/2018.

OVOLOTETDOVUIO GUUUETEXOVTOG: ..eveeennee
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Appendix 11

Departments:
Electrical Engineering, Mathematics and Computer Science (EEMCYS)
Human Media Interaction (HMI)

University of Twente

Athens, Greece

Date: 26/06/18
Information brochure
In this letter, we would like to inform you about the research you have applied. The experiment
will take place on 26/06/18 in the house of Kirizopoulos Stefanos, at Riga Ferraiou 36, Pefki,
Athens. The interview will be conducted via Skype from the Netherlands. Artemis Lykou as the
creator of this application will observe the participant, and Stefanos Kyritopoulos will ask the
questions from the questionnaire that was created to conduct the research. We would like to allow
your kid to participate in this research by testing a mobile phone application that has a theme about

asthma.

There are two games in the app: First, is the symptoms game and second is the triggers game.
There will be no recording of the process either in the form of a video recording or of a voice
recording. During the process, the child can leave the process whenever he/she wants. The rules
of the game are to collect as many symptoms as the participant can to win the game. The second
game is the triggers. You have to avoid the triggers. If you touch the triggers, you lose.

I permit to use the child's anonymous photograms by playing the game without the face being

shown for use in the evidence of the investigation.

Yes

No
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Name of guardian: ...... Signature: ......... ..

Name of participant: .............

Tunpoto: Hiektpoddyov Mnyovikedv, Madnuatikev kot Etietmung Yroloyiotdv (EEMCS)
AvBpamvn arinienidpacn péowv (HMI)

University of Twente

AbMva, EALGSa
Huepopunvia: 26/06/18
®vALEO0 TANPOPOPLOV

2V emoToAN] avtn, Bo Béhape vo Gag EVUEPDCOVLE Yot TNV £pEVVa GTNV omoin LTOPAAate
aitmon ovppetoyns. To melpapo Bo mpaypatomombel otig 26/06/18 oty okeion TOL
Kvprrtoomovrov Etépavov, ot dievbuvon Priya @eppaiov 36 mevkn Attiknig. H ovvévievén Oa
npaypotonomn el pe ovhvdeon otnv OAavdia péow tov Skype. H Aptepg Avkov og dnpovpyds
™G QPOPUOYNG OVTNG, Oa TapakoAovONceL ToV cuppeTEYovVTa Kot 0 XTépavog Kupitodmoviog Oa
Béoel TIg epMTOELS OO EPOTNUOTOAGYLIO TO 0Ttoio Exel Onovpyndel yio ) Tporypotomoinom e
épeuvag. Oo Béhape vo emTPEYETE OTO TOUOL COC VO GUUUETEYEL GE OQUTAV TNV £peuva,

doKAalovTag Lo EPAPLOYT KN ToD TNAEPAOVOV, TOV £xel G B To Tondl va yvopicet to doOpa.
Yrapyovv 600 moryvidla 6TnV EQOPLOYN:

[Ip®dTo eivar to oy vidt v cvuntopdtov Kot dgdtepo elvat To maryvidl Tov artidv. Ot Kavoves

TOV TTOLYVISLOL givol 0 ToUKTNG Vo GLAAEEEL 00O CUUTTMOUOTA UTOPEL Y10 VO KEPOIGEL TO TTOLYVIOL.
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To devtepo maryvion eivon ot autieg. Tlpémer va amooyet T1g artieg. Edv ayyi&et tig attieg, ydvet to

oy viot.

Agv Bo vrapéel Kataypaen tng owdikaciog eite e popen PivreookoOmnong €ite o€ HopeN|
nyoypdononc. Katd ™ owbpxeia g dwdwkaciog, pmopel to moudl vo amoympnoel omd

ddkacio Omote BeAnoet Kot og unv £xel OAOKANP®OEL.

Atve v doeta va, xpnotpomonfodv avavueg POTOPPAPIES TOL TOd10V ToilovTag To oy viol

AOPIS OU®S VO POIVETOL TO TPOGMTO, LE GKOTO VOL YPTCLOTOM B0V 5T ATOOEIKTIKA TG EPELVG.
Nat

Oy

OVOpOTETMVULO GUUUETEYOVTOG: .............
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Appendix 111

Questionnaire about Asthma Game 26/06/18
Name of child:
Parent Name:

Child’s Age:

Phase 1:

Playing the first game (symptoms)

Question 1: Do you remember the number of symptoms you saw in the game? Can you now tell

me all the names of the symptoms? (It does not matter if he/she does not remember everything.)

Answer:

Question 2: Did you understand that you have to collect the symptoms?
Yes

No

Question 3: When a child has symptoms in the game (a cough, difficulty in breathing, wheezing,
etc.) What should he/she do? (Contact your doctor)

Answer:

Question 4: Which part of the game did you like the most?
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Answer:

Question 5: What part of the game didn’t you like?

Answer:

Question 6: Was the game easy or difficult?
Easy

Difficult because:

Question 7: Did you like the graphics/drawings of the game?
Yes

No, because:

Question 8: Did you like the sounds of the game?
Yes

No, because:

Phase 2:

Playing the second game (triggers)
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Question 9: Do you remember the number of reasons you saw in the game? Can you now tell me

all the names of the causes? (It does not matter if you do not remember everything.)

Answer:

Question 10: Did you understand that you should avoid all the triggers?
Yes

No

Question 11: Did you understand that when you touch the causes, the character in the game gets

sick?

Yes

No

Question 12: What part of the game did you like the most?

Answer:

Question 13: What part did you not like in the game?

Answer:

Question 14: Was it an easy game or difficult?
Easy

Difficult because:

Question 15: Did you like the graphics/drawings of the game?
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Yes

No, because:

Question 16: Did you like the sounds of the game?

Yes

No, because:

Question 17: Have you learned something new today? What did you learn?

Answer:

Question 18: Would you play the game again?

Answer:

How many tries did the child make to finish the game?
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"Epevve yo. o Asthma Game 26/06/18

Ovopa Toudiov:
Ovopa yovéa:
HAwia modiov:

‘Exet dobud; Now Oy

®aon 1:

[Tailovtog To mpdTo TOyVidl (cuunTOUATO)

Ep®ton 1: Ovudce tov optpd tov COUTTOUATOV ToV £10EC 6TO ToyViol, Mmopeig va Telg topa

oA TaL ovOpaTe TV CVUTTOUATOV; (Ag Tewpdlet av dev ta Bupdoe OAa.)

Amavtnon:

Epoton 2: Katdrapeg 0TL mpémel va GLALEEELS TOL GUUTTOUOTOL,
Nat

On

Epaton 3: Otav éva mandl €xel copntodpoto oto moyvior (Pyag, duokoro otnv avomvon,

ovptyud, KAm.) T wpénet va kavet; (No ETKOVOVAGEL LE TO YLOTPO)

Amdvinon:
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Epotmpa 4: Tlowo pépog tov moyvidiod 6ov Apece mTEPIGCOTEPO;

Amdvinon:

Epotnon 5: [Towo pépog tov mayvidlon dev Gov GPECE;

Amavtnon:

Epotnon 6: Htav gdkolo to mayvidl ] SVoKOAO;
EbYkoro

Avokolro, yloti:

Epotnon 7: Zov dpecav ta ypoeikd/cyEdio Tov Toyvidlov;
N

Oy, yati:

Ep®ton 8: Zov dpecav o1 1ot Tov mayvidlov;
No

Oy, yuoti:

®don 2:
[Mailovroag To devTEPO T VIOl (outieg)

Epaton 9: Ovudoe tov aptfud tov artidv mov £ideg 610 mayvidy, Mmopeig va melg topa OAa ta

ovopato Tov atidv; (Ae mepdlet av dg ta Bupdoat OAa.)

Amavtnon:
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Epoatnon 10: KatdraPeg 611 Enpene va amo@Oyelg OAeG TG aties;
No

O

Epoton 11: KotdroPeg 6t 6tav ayyiEelg Tig atieg, o Yopaktipog 610 moyviol umopel va

OPPWOOTNGCEL
No

Oy

Epotnon 12: Iowo pépog tov moyvidlov 6ov 4pece TePIGGOTEPO;

Amdvtnon:

Ep®ton 13: [Towo pépog 10 maryvidiov 0 Gov QpECE;

Amndvinon:

Ep®ton 14: 'Htav ebkoAo to moyviotl 1} 006Kolo;
Evkolo

Avokohro, yuoti:

Ep®ton 15: Xov dpecav Ta ypapikd/cyEdio Tov moyvidtov;
No

Oy, yuoti:
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Epatnon 16: Zov dpecav o1 )0t TOL Ty vidlov;
No

Oy, yati

Ep®ton 17: 'Epofeg xatt kovovpyro onpepa; Tr pabec?

Amdvinon:

Epaton 18: Oa émanleg Eava to mayvidy;

Amavtnon:

[Tooeg mpoomdBeleg £kave To TOdL Yo VoL TEPUATIGEL TO Tty VidL,
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