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ABSTRACT 

Increasing mobile device ownership among children makes 
them an attractive platform for raising awareness about health 
issues. At the same time,  children are using mobile devices 
for playing games and therefore these games could be used to 
facilitate the delivery of important healthcare messages in an 
enjoyable manner. In this article we present edugames4all 
MicrobeQuest!, a mobile game that aims to create  aware- 
ness among 9 to 12 years old on healthcare issues related to 
microbe transmission, food and hand hygiene, and respon- 
sible antibiotic use. This article discusses the preliminary 
research performed in assessing the usability of the game. 
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1. INTRODUCTION 
Edugames4all MicrobeQuest! [10] was developed as a mo- 

bile version (app) of the e-bug and later on edugames4all 
platform games [8]. Edugames4all is a collection of educa- 
tional games that aim to raise awareness about important 
healthcare issues among children. It consists of several plat- 
form [5] and interactive storytelling based games [7]. The 
game’s educational content focuses on core concepts of the 
European curriculum and were developed in collaboration 
with experts in healthcare and education [5]. 

Originally edugames4all contained games that were aimed 
at being played on computers. However, due to the increased 
ownership of mobile devices among children [1], mobile de- 
vices became an attractive platform for educational inter- 
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ventions. As a result, to reach a higher number of children, a 
mobile version of a selection of the edugames4all games was 
implemented called edugames4all MicrobeQuest! [10]. 

Edugames4all MicrobeQuest! is aimed at creating aware- 
ness about microbe transmission, food and hand hygiene and 
responsible antibiotic use among children with ages of 9 to 
12 years old. The game is organised across different mis- 
sions, starting with a tutorial mission aiming to familiarise 
the player with the game mechanics. The game missions 
facilitate the exploration of different environments such as: 
human hand, human body or the food in the kitchen. During 
these explorations, the player is taught the learning objec- 
tives through game mechanics and text incorporated into the 
game. Whenever possible, the learning objective were 
reinforced in more than one of the missions. 

Although the desktop version of this game has been previ- 
ously evaluated [5], the mobile version has not been. This ar- 
ticle presents the results of the usability of the edugames4all 
MicrobeQuest!. The next section briefly introduces the re- 
search performed on educational mobile games. This paper 
continues with the usability evaluation of the game and the 
discussion of the results. The article ends with our conclu- 
sions and future work. 

 

2. MOBILE GAMES FOR HEALTH 
Mobile devices have been used to facilitate the usage of 

serious games with various aims, such as improving med- 
ication compliance for elders [3], promote healthy eating 
among adults [6], or promoting physical activity among var- 
ious age groups [12].  Positive results have  been reported   in 
the research literature for medication compliance, an im- 
provement  that has been higher for participants that had  an 
existing interest in games [3]. Players of OrderUP! [6], a 
game that aims to improve understanding of healthy eating, 
have shown early engagement changing their eating habits 
[6]. 

As opposed to the above games, our game focuses on cre- 
ating awareness about hygiene and responsible antibiotic use 
among children. Hand hygiene significantly reduces illness 
related absences [11], whereas antibiotic resistance is an on- 
going concern and responsible antibiotic use could help al- 
leviate this issue [4]. 

 

3. USABILITY EVALUATION 
To evaluate the usability we used mixed methods by com- 

bining System Usability Scale (SUS) [2] with observations. 
The original SUS questionnaire [2] was modified  so  that the 
wording is suitable for our participants age group and 
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adapted towards game usability evaluation by changing the 
word ”system” to ”game” and ”use” with ”play”  as  in  [9]. SUS 
questionnaire is a way of quantifying the usability of the 
game, however it does not show where the problem is. As a 
result, observations during the study were used deter- mine 
whether there are issues, if any. 

A total of 15 participants from two primary schools took 
part in the study on a voluntary basis. They came from 
different socio-economic backgrounds and their average age 
was 10 years old. A total of eight participants are girls and 
seven are boys. All the participants reported playing games 
for entertainment purposes. 

The participants were given a mobile phone (Samsung 
Galaxy S4), which had the game already pre-installed. They 
were asked to play the game for thirty minutes. Afterwards 
they were asked to fill a questionnaire which comprises of de- 
mographic data (age, gender), previous playing experience 
and the SUS questionnaire. A short discussion followed, 
during which the researcher discussed the issues observed 
during the game playing session with the children to clarify 
eventual misunderstanding. 

The SUS score of the game was 61, which is considered 
”OK”. Overall all the children enjoyed playing the game and 

were eager to play it again. There were also some difficulties 
noticed during the game play. First, it was  observed that 

not all the children managed to advance to the next level 
as the students find it difficult to execute one of the game 
mechanics (i.e. a jump) that would have allowed them to 
continue with the game. Those who actually did, found it 
easier to progress to the next levels. The difficulty in passing 
that level happened regardless of the player’s previous expe- 
rience with playing games. We also found that the mobile 
version of the game was ”too slow” for some of the children. 

These issues have not been noticed in our previous usabil- 
ity evaluations of the desktop version of the game, although 
we have noticed a big drop in the number of players after 

the first level [5]. Further research is needed to investigate 
whether this was the reason behind it. Difficulty of exe- 

cuting some game mechanics might be due to the fact that 
they are more difficult to execute on the mobile version of 
the game, as opposed to the desktop version of the game. 
The game was being perceived as too slow and the slowness 
might be caused by two issues: (a) the mobile phone used in 
the study was not performant enough to support the graph- 
ics the game has or (b) the children actually expect a faster 
response time from the mobile game than from a desktop 
game. 

 
 

4. CONCLUSIONS AND FUTURE WORK 
We presented edugames4all MicrobeQuest!, a mobile game 

app aimed at teaching children microbiology. We have eval- 
uated the usability of the game and we have discussed some 
of the difficulties encountered in the study. 

Our future work will focus on exploring whether the inter- 
actions observed through the mobile game are due to differ- 
ences in children expectations among two different mediums 
of communication and difficulties in executing certain ac- 
tions on mobile phones as opposed to desktops. We also want 
to compare how children interactions and enjoyment differs 
when the children play the mobile version of the game as 
opposed to a desktop version of the game [10]. We are also 
planning to compare the children learning performance 

and their enjoyment when playing the desktop version of the 
game to the the mobile version. 
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