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Prologue 

This is a 12 ECTS research project submitted to the department of Computer Science at Reykjavík 

University in fulfilment of the requirements for a bachelor's degree in the field of Computer 

Science. The subject of the project is the research on how gamification can best be applied to 

create a reading game for young children. A three-phase Agile approach is used to create a 

prototype, which displays an idea of how such a reading game might look like. Data from 

interviews with teachers, parents and children is analysed and used to constantly implement a 

new and improved prototype. Anna Sigríður Islind, an assistant professor at the Computer 

Science department of Reykjavík University was the supervisor for this research project. The 

examiner was Steinunn Gróa Sigurðardóttir. 
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Abstract 

Video games have never been as popular as they are today with children all over the world 

playing them. In many cases young children spend more time playing video games than they do 

reading recreationally or working on their homework (Wilson & Casey, 2007). Fast-paced games 

which utilize an award-loop type of gameplay are providing young children with a stimulating and 

addictive experience. In the last few decades, many experts believe that while playing these 

games is enjoyable, they are attributing to the decline in literacy which has been taking place 

among children (NEA, 2004). Literacy is one of the most important things for a child to learn since 

it forms the foundation for future education. Children today are becoming digital learners and 

traditional print-based reading no longer captures their attention. There needs to be some sort 

of middle ground between reading a book and playing a video game. 

The problem could be the lack of solutions which utilize modern techniques like gamification and 

“learning by doing”. These methods provide children with an effective way for seeking education 

that is more relevant in today’s technological landscape than traditional paper-based learning. 

Therefore, the research question for this project is the following: 

 RQ: “What are the most effective ways to use gamification in teaching material for children?” 

The research is structured as a three-phase Agile development. Agile was chosen as it is the 

dominating software development methodology today and results in a functional prototype after 

each of the research phases. Each phase consists of a few sub-phases which represent some of 

the stages Agile iterates through. Analysis, where the data is gathered and analysed. Design, 

where the data analysis from the previous sub-phase is used to design or improve a prototype. 

And finally evaluate, where the prototype is compared to previous iterations. By utilizing this 

method, the prototype continuously evolves and adapts to the input received from users and 

stakeholders. The end-product being a prototype that ensures inclusivity, and the usability goals 

of each stakeholder group. The results of this project can be beneficial to anyone wishing to 

improve or develop an educational game for children. 
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  Introduction 

Reading is arguably the most important skill a person can learn in their lifetime. It opens more 

doors and possibilities than any other skill a person could learn. Despite this, almost 800 million 

people worldwide are illiterate which is close to 10% of the world’s population. (UNESCO Literacy 

Statistics, n.d.) The percentage of people who are illiterate has decreased steadily for the past 

hundred years but despite all the technology of the modern world, there is still have a high ratio 

of people who cannot read. Although Iceland has the third highest literacy rate in the world 

(OECD Statistics, n.d.) by having more than 99% of the population fully literate, a serious problem 

has arisen in the past few years. Some recent surveys that have been conducted both in Iceland 

and internationally have presented some shocking statistics that show how serious the problem 

is. The Organisation for Economic Co-operation and Development’s(OECD) PISA program provides 

one of those surveys that indicates how literacy is evolving worldwide. PISA is an international 

student assessment programme which tries to quantify students educational progress and 

provide a comparison to other countries. (OECD.org - PISA, n.d.) By giving each country a score 

based on the results of a standardized test, PISA provides a numeric indicator on each country’s 

literacy. In the year 2000 Iceland scored 507 PISA points. In 2018 that number had gone down to 

474, dropping almost 15 points below the average score.  PISA also measures the percentage of 

children which in their opinion have not met the basic literacy skills for their age. In 2000 that 

number was 15%. By 2018 it had increased to 28%. (Menntamálastofnun, n.d.) But why is this 

problem presenting itself now?  

Research has shown that the constant feedback loop of video games and the endless amount of 

content that children consume today on smartphones and tablets leaves no place for reading and 

thus negatively effects their literacy (National geographic, 2010) (J.C. Igbokwe, 2012). The 

technological environment for children has changed drastically in the past few years and will 

continue to do so in the future. Reading, and how it is taught has not changed as drastically and 

is comparatively the same as it was before smartphones, tablets and computers were introduced 

with a few small exceptions. It may be necessary to change the way children approach reading 
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and the environment in which it is taught. That can possibly be done by using the technological 

environment to our advantage.  

Gamification is the practice of making activities more like games to make them more interesting 

or enjoyable. (University of Cambridge, n.d.) By using gamification, it is possible to convert 

reading from a chore to a fun challenge that sparks the interest of children and hopefully retains 

their focus. The aim of this project, with the research question in hand, is to explore gamification 

as a part of learning how to read. Through three phases of an Agile, Co-design software 

development process a prototype of a reading game is created. The prototype’s goal is to show 

what an idea of a reading game would look like and how gamification can be applied to it to make 

it interesting, educational, and fun for children. 

1.1 Gamification 

Gamification is a term used to describe the use of gaming elements in non-gaming systems to 

enhance the user experience and user engagement. The introduction of “gamified” applications 

to audiences promises fresh additions to design patterns and dynamics of games, and in turn 

creating a more positive user experience. (Deterding, Sicart, Lennart, O'Hara, & Dixon, 2011) 

What makes gamification so important is that the use of game mechanics improves the abilities 

to learn new skills by up to 40%. Game approaches lead to higher level of commitment and 

motivation of users to activities in which they are involved. (Kiryakova, Nadezhda, & Yordanova, 

2014)  

Some of the most popular gaming elements are earning badges, collecting points, climbing the 

leaderboard ladder, and advancing to the next level. Gamification works because it triggers 

emotions such as excitement and joy. These are positive experiences and positive experiences 

can lead to improved participation as they spark a dopamine rush. A dopamine rush can be 

triggered by various activities within the game itself. The participant can experience a dopamine 

rush while obtaining a reward, accumulating points or by seeing his character evolve and levelling 

up. It is the mind telling you to do it again because it feels good (Deese, 2019).  
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A good example of gamification is asking someone a question like “name 3 countries starting with 

the letter S”.  Instead of just waiting for the answer, it is possible to quantify a lot of the things 

the person does when trying to answer it. Did the person get all 3? More than 3 perhaps? Did 

they need help? How long did it take? By doing this, the otherwise trivial question has been 

gamified and now there is room for creating a fun game out of the results. It is possible to 

compare how the user did to others; the user might try to do better than he or she did the first 

time and so on. Accumulating points, making it to the next level, advancing a storyline, seeing 

your character develop, securing rewards, those are all examples of what gamification can bring 

to the table. Gamification enhances user participation by introducing enjoyable elements into 

the system and apps that might otherwise lack relevance for the user (Hamari & Koivisto, Why 

do people use gamification services?, 2015).  

A recent example of gamification that has been applied very successfully is the mobile game 

Pokémon Go. The game is one of the most popular mobiles games around the world. The game 

involves walking around outside and catching Pokémon. Walking outside is usually considered 

quite dull, but by applying gamification the game manages to change the otherwise boring task 

into a game that millions of people enjoy playing. The strength of gamification is apparent, it can 

make things more entertaining and it can even make the most mundane tasks such as walking, 

become enjoyable. By using the correct gaming elements, it makes it possible for the user to 

receive positive feedback on his actions and achievements. Everything the user does, he does to 

accomplish something. If it is possible to make the user feel as though they have accomplished 

something great, they are going to carry on playing. (Interaction Design Foundation, 2019).  
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1.1.1 PBL’s and rewards 

Points, badges, and leaderboards form the common acronym PBL which is commonly associated 

with gamification. Some researchers claim that these three elements are the foundation for 

something to be considered gamified. (Abdul Rahman, 2018) These three elements are in almost 

every game one would come across and the reason is simple; they provide an easy way of 

displaying progress and achievement and they provide the user with a sense of accomplishment. 

Leaderboards exist to encourage players to carry on playing and to incentivise competition 

between strangers and/or friends. The concept of climbing the leaderboard ladder is an effective 

tool of gamification. Numerous applications as well as video games use a leaderboard to keep 

their users engaged. The sensation of being at the very top is an excellent way to create suspense 

and keep users playing. (Hamari, Koivisto, & Sarsa, Does gamification work? a literature review 

of empirical studies on gamification., 2014). 

Points and badges are similar in a way that they quantify the progress of the user in a system in 

some way. Points are usually applied to a system in the form of levels or experience points. They 

show how the user is progressing and create a way for the user to constantly see his progress 

going forward. Points can also be used in various other ways; another example would be the user 

receiving more points the faster he does something or by how accurately he completes a task. In 

traditional video games, levels are usually shown by a mission table or a storyline. In many 

examples of gamified products, levels are shown as different worlds the user navigates through. 

Regardless of how they are implemented, they show the user how he is progressing through the 

system so that he knows that he is constantly progressing further and further. 

The concept of badges (sometimes called achievements) is quite similar to points, but they are 

usually larger and harder to come by. They are given to the user when a task, or a series of tasks 

is completed. While points might just show what level the user is at, a badge could be something 

like “Reach level 10” or “Play for 10 days in a row”. The badges can vary in difficulty, but they 

should be something the user can feel proud of achieving, providing them with a constant goal 

to strive towards. 
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Whether it is collecting points for finishing a task successfully, getting a badge for proving a skill 

in a subject or being ranked highly on a leaderboard of other users, these gaming elements all 

incentivise a user to keep learning and to achieve more than what he has already.  

The elements all play a huge part in gamifying a learning environment since being active and 

applying yourself to the task at hand is fundamental when learning a challenging subject. PBL’s 

provide some sense of reward on their own but sometimes it can be more effective to have actual 

rewards that are different from PBL’s. A lot of popular games do this in the form of virtual items 

such as skins, dances or emotes which an in-game character might equip or display. All of these 

play a part in a psychological feedback loop that retains and keeps the user invested. This loop is 

at the core of what gamification tries to accomplish. User action followed by feedback creates a 

constant loop that the user goes through. 

 

 

Picture 1 - Feedback loop 
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1.2 Software Design Methods 

The research process was defined by two popular software design methods. On one hand there 

was the Co-design method, because the team felt that it was the most relevant method since the 

project revolves so heavily around children, and receiving their input is vital in the development 

of a reading game. Agile was then used since it provided a quick way to create a functional 

prototype of the game that was envisioned and allowed for constant iterations of that prototype 

in order to improve it throughout the research period. 

1.2.1 Co-Design: 

Co-design is a design method aimed at actively including end-users, customers, and other 

stakeholders in the design process of a particular product to ensure that the result satisfies their 

needs. Co-design focuses on active collaboration among users and developers (Íslind, Lindroth, 

Lundin, & Steineck, 2019). Co-design may take place at any point in the design development, 

although including individuals with various perspectives early in the development process can 

assist in finding the real issue in the early stages, which will lead to a better product. (Hodges-

Schell & O'Brien, 2015) An essential component of Co-design is delaying design decisions until 

after the feedback has been collected from everyone involved (the end-users, customers, 

stakeholders) and then a solution is built that is based on the feedback. (Marc, Manschot, & 

Koning, 2011) What makes Co-design so valuable is the fact there is multiple unique perspectives 

through collaboration from people with various backgrounds and experiences which makes the 

end result more customer focused. (Íslind, Lindroth, Lundin, & Steineck, 2019).  

1.2.2 Agile: 

Agile is a design method that promotes continuous iteration of development and testing 

throughout the software development lifecycle of a project (Beck, o.fl., 2001). When using Agile 

both development and testing activities are concurrent. Agile delivers work in small increments. 

Requirements, plans, and results are evaluated continuously so that developers can respond to 
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changes quickly and adapt (Highsmith & Cockburn, 2001). What makes Agile so beneficial is that 

it is possible to test the product continuously throughout the development which means that the 

overall quality of the final product is greater. Agile provides more flexibility since teams work in 

sprints, new features are delivered quickly and frequently. By breaking the development down 

into manageable units, developers can focus on high-quality development, testing and 

collaboration. (Abrahamsson, Salo, Ronkainen, & Warsta, 2002).  
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 Related work 

Some research has been done on gamification and how it can be applied both in, and out of the 

classroom to better teach children. While some researchers, who conducted black-box testing 

with two groups of children, one who received gamified learning and one who did not, claim that 

gamified learning does not provide much benefit, (Lisa-Maria Putz, n.d.) other studies indicate 

that  gamification has the  potential  to  improve  learning drastically,  but only if it is well  designed  

and  used  in a correct way. (Darina Dicheva, 2015) 

2.1 Mapping study on gamification in education 

In a 2015 systematic mapping study conducted by Darina Dicheva, Gennedy Agre, Christo Dichev 

and Galla Angelova where they asked the question: “What educational contexts has Gamification 

been applied to?” they researched the application of gamification in education and specifically 

looked at gamification design principles, game mechanics, the context of applying gamification, 

its implementation, and evaluation. Their research approach consisted of querying seven large 

academic databases with the keywords: “gamification”, “gamify” and “gameful” and picking out 

articles which studied gamification.  

After analysing the results, they found that the most common game elements in all the articles 

were: points, badges, and leaderboards, or PBL’s for short. Levels were mentioned often as well, 

while virtual goods and avatars had the fewest mentions. These results indicate what the most 

common gaming elements are that have been used in academic research papers. The results of 

this study indicated that PBL’s should be focused on in designing the prototype. 

 

Picture 2 - Gamification in education - results 
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2.2 Does gamification work? 

But does gamification work? Should people focus on gamifying learning platforms? In a 2020 

study titled “The impact of gamification on students’ learning, engagement and behaviour based 

on their personality traits” by Smiderle (2020), they look at how gamification can enhance the 

student’s level of engagement in their studies. Their research method involves looking at 

gamification’s effects on students learning, behaviour, and engagement based on their 

personality traits in a web-based programming learning environment. The environment was a 

platform to teach programming, and users both watched videos and submitted their solutions to 

problems using the system. By having two groups of users use the system, one which uses a non-

gamified version and another who uses a gamified one, they find that users exposed to 

gamification showed significant improvement in the quality of submitted solutions, more 

frequent logins and more badges earned than the non-gamified group.  

These results are very similar to what Krause (2015) conclude in their research on gamification 

on MOOCs. In that research they tried to answer whether gamification supports students of their 

online course. Their MOOC(Massive open online course) was then gamified and through A/B 

testing, they provided part of the users with a gamified version and some users continued to use 

the non-gamified version. Their results showed that users receiving the gamified version had a 

25% higher retention rate and a 12,5% higher quiz accuracy score. Both studies tell us that 

gamification does indeed work and usually leads to better performance of students if it is applied 

correctly. 
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2.3 Successful applications of gamification in education 

Gamification has many examples of being applied successfully to teach. Some pre-existing 

learning platforms use the gaming elements discussed in the introduction very effectively. The 

platforms discussed here provided heavy inspiration throughout the research period and had a 

huge impact on the prototype that was created. 

2.3.1 GraphoGame 

GraphoGame is an academically researched learning app, game and methodology for teaching 

kindergarten and primary school children early literacy skills. It has been studied by the University 

of Cambridge which through a Randomized Controlled Trial (RTC) and a detailed research paper 

found that the game improved literary skills for children aged 6-7 in the United Kingdom (n = 

398). (Henna Ahmed, 2020) The game uses a variety of gaming elements, including points, 

badges, and levels. It is a prime example of gamification used to actively help students learn while 

also being fun and engaging.  

2.3.2 Duolingo 

Duolingo is the world's most popular language education application. It boasts over 300 million 

users. (Duolingo, 2020) The user experience is constructed using heavy use of gamification 

principles and gaming elements.  Duolingo incorporates elements such as badges, daily goals, 

leaderboards and social networking. A study was conducted on the application by Roumen 

Vesselinov and John Grego. They wanted to find out whether Duolingo was a better option then 

university-level language learning. They reported that their participants gained at a mean rate of 

8.1 points on a standardized test for each hour of study. (Roumen Vesselinov, 2012) When the 

user starts a lesson, a progress bar is displayed, the more filled the bar is, the closer the user is 

to completing the lesson, if the user makes an error the bar shrinks. An extremely important part 

of a learning environment is the incentive to keep going, the “Daily Goal” mechanic is one of the 

elements that enhance the motivation through adding rewards for finishing lessons (Škuta & 
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Kostolányová, 2016).  When a user completes a challenge or a lesson, he receives “experience 

points” and once the user has accumulated sufficient points, an in-game currency is awarded that 

is makes it possible to buy various things such as Outfits, Bonus Skills, Power-Ups, Streak Holders, 

and such.  
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 Research approach 

The research process was centred around developing a prototype for a game and using the 

findings from data collected from interviews and surveys to constantly improve the prototype. 

Using the data gathered from user interviews, surveys and the results of other research made on 

gamification, the prototype manages to present an idea of what an ideal learning system might 

look like. The results from each phase are applied to the prototype which in turn make it more 

functional and effective. 

 

 

Picture 3 - Research Timeline 

Data gathering No. 

Interviews with parents 21 

Interviews with children 11 

 Total 32 

Parent survey 47 

Teacher survey 73 

 Total 120 

Total participants 152 

Table 1 - Total data gathering. 
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3.1 Tools and Documentation 

Figma was used extensively to create the prototype. For charts and data analysis, Microsoft Excel 

was used. The earliest prototype sketches were hand drawn on paper. The project consisted of 

several reports and presentations during the semester, plus the designing of the prototype. For 

the reports Word Online was used because it allowed for collaboration in real time. Additionally, 

Google Sheets, an online spreadsheet, was used to track the team’s working hours on the project. 

Some documents, pictures and other material were stored at Google Drive, a cloud storage 

platform, and connected to Google Docs where the sprint backlog was stored. However, every 

documentation tool mentioned here before was accessible at the main communication platform, 

Discord. Discord is a VoIP, instant messaging and digital distribution platform designed for 

creating communities and communicating within those communities. There, a community server 

was created that enabled all relevant data to be shared across the team. Important data was 

“pinned” so that group members had direct access to the data at any time. 

3.2 Resources 

Before the research process begin, it was important to look at what research had been done in 

the field before. This includes looking at the games have been developed with gamification in 

mind, and how they are being used. Some learning games are used in Icelandic classrooms, but 

these include games like: Orðagull, mms.is, 100 orð just to name a few. Much information was 

gained by looking at these games and seeing what methods they apply in trying to teach the users 

the subject at hand.  

What these games had in common is that they are intended for recreational use and no evidence 

was found that they are used as a part of a school curriculum anywhere in Iceland. Since the 

authors of this paper have no experience when it comes to children’s literacy or reading 

proficiency, some basic introduction into those fields was required. Many publicly available 

resources on these are available in Iceland. “Læsisvefurinn” is one of those resources and was 

utilized heavily during the research period. Læsisvefurinn is a toolbox provided for teachers that 
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teach children how to read. It has valuable information on the theoretical part of literacy and 

explained some concepts like: prerequisites for literacy, reading skills, vocabulary, reading 

comprehension, writing, and reading culture. All of these were then considered when designing 

parts of the prototype. Since the focus group of the research are children aged 5-8, or those who 

are taking their first steps in reading, the “prerequisites for literacy” part of the website provided 

the most relevant information. It describes what is believed to be the foundation for children’s 

literacy. Print awareness, phonological awareness, letter knowledge, listening comprehension 

and motivation to read are the five factors which are believed to be the most important.  

Google Scholar is another resource which gave direct access to other research projects and 

articles which had been done on both gamification and reading. Many of these research projects 

helped directly and made developing the prototype much easier.  
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3.3 Phase 1 

When research started in January, the team had no experience when it came to children’s literacy 

and therefore, the subject required some extensive research before starting the design of the 

prototype and apply gamification to it. Much of the learning was done by looking at pre-existing 

research and reading games which children use today. 

3.3.1 User group analysis 

Phase 1 formally began with the analysis of user groups. A learning environment for reading does 

not only involve the children who will be using it but also the people in the child’s close 

environment such as their parents, older siblings, or their teachers. Three main user groups who 

would use the system were defined. Children aged 5-8, parents and teachers. The user groups 

for the system were then given different priorities depending on how important they will end up 

being for the system. The main group, or the bulk of the users would consist of user group 1: the 

children. Therefore, they received the importance level of A. Parents of children from age 5–8, 

and their teachers are the other two user groups but are not as important as the children since 

they will not be using the system directly in most cases and will more often take on a role of an 

observer or a supervisor. These two groups were given the importance level of B.  

This user group analysis was important as the first step as these different user groups have 

different goals when it comes to the system. It helps answer questions like who will use the 

system, how and when will they use it. The children would use it to learn how to read, have fun 

and improve their literary skills. The parents would want to observe and watch their child’s 

progress and finally the teachers would want to aid the children they are overseeing at the time. 

The system will be intended for every child currently between ages 5 and 8, therefore any 

technical skills will not be a prerequisite. This applies to all user groups. 
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3.3.2 Crazy-8’s 

Crazy-8’s is a software design sketching exercise that was used to envision how the prototype 

might look. The exercise involves around a piece of A4 paper which is folded into eight equal size 

squares. A timer is then set, usually for 8 minutes and then each team member creates eight 

variations of a single screen of the prototype, drawing whatever first comes to mind. This results 

in eight different versions of a single screen which can then be used as a guideline for the actual 

prototype. After each team member created his version of the Crazy-8’s piece of paper, the 

variations of each screen were given a number and then each team member voted on which 

screen he thought was best suited for the prototype. By doing this, the best version out of the 24 

possibilities was selected for each screen of the system. Crazy-8’s was used for the prototype’s 

main screens but those include: the login screen, create new user screen, the main menu screen, 

the settings screen and the world selection screen. 

3.3.3 Data gathering 

Most of the data gathered was through user interviews which displayed our paper prototype to 

parents. Additionally, an online survey was created and sent to the same user group. The 

reasoning for parents being interviewed first was to get their perspective on teaching methods 

for reading and their ideas for improvement using gamification and how it could be applied to 

the prototype. 

3.3.3.1 Usability testing 

Starting off, three parents were interviewed which all had children in the relevant age group. The 

interviews began with a brief description of the project and the main goals, describing the idea 

for the game and how the purpose was to improve literacy by using gamification to develop a 

reading game for young children in Iceland. Each parent was met in person. Location of the 

meetings was diverse e.g., at their own home, at our home or at a local coffee shop. The goal of 

these interviews was to gain knowledge of how parents perceive their child’s reading proficiency, 
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what games they might play and what gaming elements they utilize, and if they had played any 

educational games before. 

The paper-based rough sketches that were presented were more than sufficient for the users to 

understand the concept, a reading game for children. Even though it was crude, the users 

understood it without problems and were able to voice their opinions when they were asked 

questions about it. Our questionnaire was open-ended and looking back, it would have been 

better to ask more questions that were specific to what gaming elements the users thought were 

relevant in a game like this. A full representation of the questions is provided in the Appendix 

(chapter 9.1). The questions were placed into two groups, group 1 and group 2. First the 

questions from group 1 were asked. Then the parents were shown the rough sketch prototype 

before answering the questions in group two. 

Group  Number of participants 

User group 2 (Parents) 3 

Table 2 - Parent interview participants – Phase 1 

3.3.3.2 Parent survey 

After interviewing parents physically, reaching out to a bigger group in order to gather more 

information was needed. It was decided that a survey would be the best option. The survey was 

created online and sent to a group of parents in a closed group on Facebook which all had children 

in the relevant age group. Only parents which had children aged 5 – 8 were asked to answer the 

survey. 47 responses were received. The responses provided valuable insight, specifically on what 

gaming elements to focus on when developing the next iteration of the prototype. 

Group  Number of responses 

User group 2 (Parents) 47 

Table 3 - Parent survey participants – Phase 1 
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3.4 Phase 2 

Going into phase 2 the first step was to apply the data gathered in phase 1 to the paper prototype 

to create the first improved iteration of it. An intermediate prototype developed using Figma, a 

collaborative interface design tool was the result. The design was based on previous outcomes 

in phase 1. This prototype would be the basis for phase 2’s data gathering. 

3.4.1 Data gathering  

Data was mainly gathered from usability testing and survey responses, with all of the user groups, 

1, 2 and 3. The goal of the user interviews and survey in phase 2 was to gain a better knowledge 

of how to apply the ideas of the children to the next iteration and connect with their way of 

thinking. What did they like about the current prototype and what did they not like? 

 

Group  Number of responses 

User group 3 (Teachers) 73 

Table 4 - Teacher survey participants – Phase 2 

  



24 

 

3.4.1.1 Usability testing 

With the prototype in hand, usability testing with children could start. Two types of usability 

testing were conducted, one where the children were interviewed and then where their parents 

were interviewed. The parents acted as observers during the child’s interview and were then 

asked some questions about it during their interview which followed directly. The focus of the 

interviews with children was on gaming elements and gamification and with the parents it was 

more on the user interface and statistical part of the prototype, where one might see the child’s 

progress. Total of 9 participants were interviewed. 3 children and 6 parents.  

 

 

Group  Number of participants 

User group 1 (Children) 3 

User group 2 (Parents) 6 

Total 9 

Table 5 - User interview participants - Phase 2 
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3.4.1.2 Teacher survey 

The second part of data gathering in phase 2 was the creation of a second survey. This time 

intended for teachers. Teachers are a big part of children’s young lives and their education. They 

are the main educators and are responsible for the bulk of the reading education a child will 

receive. Furthermore, they are the ones that spend the most time focusing on children’s 

behaviour during school and have a unique perspective on what teaching methods they respond 

positively to. They know first-hand what works and what does not.  

To reach out to a large group of teachers, Facebook was used. A large Facebook group of teachers 

called “Kennarar á Íslandi” (e. Teachers in Iceland) was kind enough to let us join and post the 

survey to the group. Only teachers teaching children in 1st to 4th grade were asked to answer the 

survey since this the group of teachers that should provide the most relevant information. In only 

a few days 73 teachers from all over Iceland answered the survey. The data was imported into 

Microsoft Excel and analysed there. It was then displayed in various graphs. 
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3.5 Phase 3 

Phase 2 provided a lot of data which was analysed and applied to the next iteration of the 

prototype. The teacher survey had been particularly valuable since it shed light on various 

learning games that had not yet been looked at. The intermediate Figma prototype went through 

its second iteration and changed drastically. This second iteration was used in phase 3’s testing. 

3.5.1 Data gathering 

Phase 3’s data gathering phase revolved around the recently updated Figma prototype. The goals 

of the next data gathering phase were to further receive feedback from children since the 

prototype was more functional and therefore could provide better feedback from children since 

they could be more immersed in the gameplay. The interview guide was changed to account for 

the changes of the prototype and there were new questions that needed to be answered. The 

final goal of phase 3 was to gather enough data in order to create a final version of the Figma 

prototype which would take all of the data gathered into account and represent an ideal game 

according to the research so far. 

3.5.1.1 Usability testing 

The interviewees in phase 3 were both children and parents. A total of 20 participants, 8 children 

and 12 parents. The interview questions had changed in accordance with the latest prototype 

iteration. Parents were questioned more about the game itself instead of the focus being solely 

on the user account interface and the statistical part of the system. Children on the other hand 

were approached in a completely different way than before. Instead of showing them the Figma 

prototype and asking them for feedback about it, the prototype was shown alongside other pre-

existing educational games. This was advantageous in many ways since now, the children had a 

comparison and therefor had an easier time to distinguish what gaming elements they liked 

more, the ones in the prototype, or the ones in a pre-existing game. Furthermore, the gameplay 

of the prototype had improved from the last iteration so even more feedback could be received 

on their gameplay experience. 
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Group  Number of participants 

User group 1 (Children) 8 

User group 2 (Parents) 12 

Total 20 

Table 6 - User interview participants - Phase 3 
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 Results 

The question asked originally was “What are the most effective ways to use gamification in 

teaching material for children?”. Throughout the research phases, our prototype started to 

answer that question gradually. Each iteration introduced changes which have proved 

themselves to be ideal in gamifying a learning platform. The result being an ideal prototype for a 

children’s learning game according to the results of this research. 

4.1 Prototype Design 

The prototype was designed to represent the reading game in making. The prototype heavily 

uses gamification and various gaming elements. The system’s main objective is to provide young 

children with a fun, dynamic and safe learning experience to increase their literacy, vocabulary, 

and overall strength when it comes to reading. The game design is intended to be fun, colourful, 

and bright to resemble popular games children play these days. 

4.1.1 Process 

For Phase 1 the prototype was drawn on paper. This was done to create a rough idea of how the 

game could look like and what the basic layout of it was. To begin with, the Crazy-8 sketching 

exercise was used to produce various versions of how the system could look like. UI layouts can 

be various and by using this method many possibilities could be generated. Next, a vote 

commenced on which screens were the best and the winner was selected as a screen that would 

be present in the first iteration of the prototype. The result was then a rough, hand-drawn 

prototype of a game which provided a solid foundation to work with and to improve upon 

through the later software design process and usability testing. These first sketches were only 

intended to display the UI functionality of the system and took no note of how it might look 

visually. 
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In phase 2 the information available at the time was used to produce a functional prototype in 

Figma. Everything obtained in phase 1 was analysed and changes made accordingly. The layout 

of the prototype changed, a colour scheme was introduced, and a gameplay demo was created. 

A vibrant colour was selected to appeal to the focused age group. This prototype was the first 

functional prototype that was navigable. This was advantageous since it being responsive was 

crucial for the user interview process that would follow in the next phases. It became easy to 

demonstrate to a user how the system worked and getting feedback became easier.  

The gameplay demo featured a multiple-choice question system like other reading games. The 

questions were read-aloud by us during the interviews since Figma does not provide a feature 

for this, but the intention was to have the on-screen character featured in the demo, Peter the 

parrot, read the question and the user selects an option depending on what the user heard. The 

images used in every version of the prototype were all found online and were completely free 

for private use. A full representation of the phase 2 prototype is available in the Appendix 

(chapter 9.8) 

In phase 3 the prototype changed even more than it did transitioning from phase 1 too phase 2. 

The data gathered in phase 2 required the prototype to change quite drastically. It became much 

more polished than its predecessor and sported a fancier design, but also changed a lot 

functionally. The biggest issue with phase 1’s user testing was that the prototypes gameplay 

demo was too short and dull. To receive more feedback from the children there needed to be a 

longer, and better demo in the prototype that showed actual gameplay.  

Additionally, a few things were added that were not present in the phase 1 rough sketch 

prototype, but those include: a main menu screen and a comparison screen. The main menu 

screen was needed since the earlier versions assumed that the main screen of the system was 

the world selector. It felt like a dedicated main menu screen would be a better design to display 

certain elements more clearly to the user. A comparison UI screen was also added since the 

research had shown that many parents wanted a comparison for how their child’s reading 
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proficiency was when compared to other children of the same age. A full representation of the 

phase 3 prototype is shown in the Appendix (chapter 9.9) 

The final prototype was the result of the data gathering and data analysis from all three phases. 

It took note of the answers of the user interviews and the surveys. It shows the result of what 

gaming elements the research found to be most relevant to a reading game for children. The 

differences from the phase 3 prototype are various. A notable one is another complete visual 

makeover that was needed as some data results from phase 3 indicated that the colour scheme 

was not ideal. The colour scheme took note of the 6:3:1 ratio for the new selection of colour. The 

largest change was however the introduction of three gaming elements that were deemed 

relevant and missing. Character levels, play streaks, and a leaderboard.  The final prototype is 

visible in the Appendix (chapter 9.10) 

4.1.2 Gameplay 

The gameplay selected for the prototypes consisted of multiple-choice questions that were 

presented to the user via a character that read aloud each question. The idea was that the 

character would read aloud a letter, word, or a combination of letters. After listening to the 

question, the user was then to choose the correct answer. The reasoning for this is that it is an 

easy way to show the user both visually and auditorily what the task at hand was. By having 

multiple choice questions, it is possible for the user to make mistakes, which is important when 

learning, and it was possible to implement flashing ques when the user pressed the right choice. 

This would be used to provide a sense of achievement and is an easy way to trigger a constant 

feedback-loop for the user. The progression system of the game was in the form of worlds 

displayed by a world map. The user would start at level one and then traverse through the world 

map one step at a time. The gameplays intention is to teach the children the alphabet, the basics 

of how letters are connected and form sounds, and finally to connect these sounds to the correct 

words.  
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4.1.3 Scope 

The prototype was designed to mimic an app for use on Android and iOS phones and tablets to 

begin with. The reason for these platforms being selected is that most educational games found 

during the research are played on these platforms. Moreover, it provides an easy way of 

conducting user interviews since the portable nature of phones and tablets enable the interviews 

to be conducted anywhere and at any time. Expansions to PC, laptops and other phone and tablet 

operating systems would also be an option that could be considered if developing a system like 

this. 
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4.2 Phase 1 

Post phase 1 there was a lot of data to sift through and analyse. Interviews and survey results 

provided valuable feedback on the rough sketches that had been made, and those results were 

applied to the creation of the first iteration of the prototype as well as the next interview 

questions that were to be asked. 

4.2.1 Data gathering results. 

Full representation of interviews is shown in the Appendix (chapter 9.1) 

Full representation of paper prototype is shown in the Appendix (chapters 9.7). 

4.2.1.1 Usability testing 

The questions in group 1 were about how the child’s progress in school is and its status when 

comes to reading. It was discovered that all parents answered yes when asked if their child had 

ever had problems when it comes to reading and reading homework. Next, they were asked: “Do 

you feel like you know how your child stands in reading proficiency in contrast to other children 

at the same age?”. The reason this was asked is that in the rough sketches that had been 

displayed earlier in the interview showed a screen that provided a statistical analysis of the child’s 

reading skill.  

Furthermore, they were asked about the idea of having the system somehow collect info about 

the reading ability of the users so a comparison to other children could be displayed to the 

parents. This might be beneficial for the parents since they could provide the child with more 

assistance and support if they knew they were falling behind compared to their peers. The 

answers were unanimous, all parents liked this idea immensely and thought this was vital and 

would be very useful if implemented. The following question: “Do you realize where your child's 

difficulties lie/what they involve?” was asked because of that same idea. The parents had mixed 

answers, but all agreed that if this could be quantified by a reading system, they would use it in 
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order to see their child’s weakness in reading. The answers from group 1 made it clear that a way 

of seeing the child’s progress in some way is important and should be implemented. 

Next, the concepts of gamification and gaming elements were briefly explained to them and that 

the purpose of this research was to identify how they should be implemented in a game like this. 

What was learned from them is what gaming elements they felt were already there, which they 

felt were missing entirely, and their overall thoughts on the paper prototype. They were also 

asked to use the think-aloud method and interrupt the flow of the interview at any time if they 

had anything particular on their mind. This was vital since more often than not, the questions 

asked in an interview like this might not address the real issues that a neutral observer might 

notice.  

At this point the interviewees were shown the rough sketch prototype and the second group of 

questions asked. Even though the questions had been structured formally, the interviews all 

seemed to become a discussion rather than a formal interview, which was good since the 

interviewees seemed to have a lot of input and ideas which they started to openly discuss. A 

parent who frequently plays Fortnite with his child mentioned very early on that the game had 

no achievement system like Fortnite has. Another parent also mentioned this in a similar way. 

That there needed to be something like a badge system. Something the user could work towards 

and see what he had earned already. 

“There needs to be some form of achievement list. My kid is always 

trying to get achievements in Fortnite and I think those are the main 

reasons he plays. Sometimes he spends so much time just to get a 

single one of them.” 

From these interviews it became apparent that a system like this had been overlooked in the 

design of and the rough sketches. Since the parent mentioned this before-hand, without being 

asked specifically about it, it became clear that this is a crucial element which needs to be 

implemented. 
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Something that was also mentioned was gameplay. All the parents talked about having used 

some forms of educational games before, but they all had the same problem. They were too 

static and fell flat when compared to the vibrant, fast-paced games their children played for their 

leisure. For the children to want to play the game and learn from it, it needs to be fun first and 

foremost.  

One participant, a parent of an 8-year-old boy diagnosed with A.D.H.D (Attention-

deficit/Hyperactivity disorder) who played both Fortnite and Minecraft, talked about that 

gameplay should be number one in a game like this, and that the game had to be more thrilling 

than motivating. It needs to involve more action for stimulation when trying to reach the mind 

of boys who lacked focus: 

“You should focus more on boys. The game must be exciting and 

cool enough for it to grasp their attention. It has to be spine-

tingling, when competing to some of the games they play.” 

When asking about which type of video games the children usually play, shooting and adventure 

games were the main answers. When asked about examples, Fortnite and Minecraft were played 

by all of the participants children.  

The next question was about which gaming elements would help retain their child’s focus if they 

were learning to read through a learning game. This question did not provide much valuable 

information since it was hard for the parents to imagine how different elements might be 

implemented. One parent did go back to the achievement idea and talked about that 

achievements were always something of interest to his child when playing games. 

The user interviews for phase 1 provided a lot of data which was very helpful and applied heavily 

in the development of the first prototype. After discussing it as a group, what felt as the most 

relevant and useful information that surfaced was the lack of achievements and badges. It was 

mentioned by many of the parents and all the games the children played utilized a system like 

this. Having a player collecting achievements and seeing how he is doing at all times should help 
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with retaining concentration and provides a sense of progress. By adding achievements, it would 

be giving the user a goal to strive for and that should hopefully make the user more likely to play 

the game repeatedly. 
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4.2.1.2 Parent survey 

After importing the results of the survey to Excel, charts could be made, and analysis of the results 

could begin. Two questions that provided some interesting statistics were “In your opinion, what 

was the reading proficiency of your child when it was aged 5 – 8?” and “How does reading with 

your child usually go?”. The reasoning behind these questions was to get a glimpse of how 

parents perceive their child’s reading level and to see how the parents feel about reading with 

their child. Whether they feel it is successful or not. 

 

 

Chart 1 - How would you rate the reading proficiency of your child? 
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Chart 2 - How does reading with your child usually go? 

 

The results from these questions revealed that even though the majority feels that their children 

are doing fine when it comes to reading, and even read with them, almost half answered that 

they felt their child’s reading proficiency was average, bad, or very bad, which clearly leaves room 

for improvement. The second question also showed that 13% of parents felt that when reading 

with their child it goes badly, or very badly, which is a case for concern. While these questions 

highlighted the problem at hand, they did not provide a lot of information that could be used 

directly when developing the next iteration of the prototype. 

The next question that provided much insight was “Which device does your child usually play 

games on?”. Even though the rough sketches were already designed as if they were a phone- or 

tablet application, it was still necessary to find out if the assumption of which devices children 

like to play on had been correct. 
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Chart 3 - Which device does your child usually play games on? 

 

The results were in some way what was expected with most of the children playing on phones. It 

was surprising to see that tablets were behind consoles since the assumptions before asking this 

question had been that children used phones and tablets, and teenagers or older children used 

consoles. Nevertheless, the result shows that 30 out of the 53 answers say that a phone or a 

tablet is the device of choice for playing games. This made it clear that the platform should be 

designed for those devices primarily. 

The next two questions asked were about which games the children played and what games the 

parents felt were the most addictive. The reason these questions were asked was to see what 

games the children are usually playing, why those certain games retain their users so effectively, 

and by what means they do so.  
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Chart 4 - What games does your child usually play? 

 

Fortnite, Minecraft and Roblox were the most common answers by a large margin, with almost 

every single parent mentioning one of those games. Roblox was mentioned by almost half of the 

parents as a game that their child plays. 

 

Chart 5 - Which games do you feel are the most addictive for your child? 

 

The results from the “Which games do you feel are the most addictive for your child” question 

matched the previous one with those three games dominating with almost 40 answers between 
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them. These results made it clear that those three games were the most popular ones for that 

age group and were retaining their users by some means since almost every parent agreed that 

those games were the most addictive ones their child plays. Some of these games the team knew 

personally but took a closer look at them with the intention of seeing what gaming elements they 

had in common.  

 

 

Chart 6 - Gaming element results 

 

Even though the gameplay itself was different and the fundamentals of each of the three games 

varied, they all used similar gaming elements. The games all had version of a badge system, or 

achievements. Roblox had a badge system where a user could earn a badge that would be 

displayed to other users. The badges were earned by playing levels and participating in various 

activities in the game, incentivising players to keep going and giving them a sense of progression. 

“Play for 1 year”, “Earn 20 friends” and “Have 100 people visit a level you created” are all 

examples of badges players could earn. Fortnite and Minecraft have similar systems but instead 

of badges they called it achievements. But the concept was the same: earn achievements by 

playing the game and completing tasks.  

The achievements in Fortnite and Minecraft felt more diluted than they did in Roblox and by that 

what is meant is that a lot of the achievements were earned simply by playing the game as you 

would normally while Roblox’s badges were usually something that required effort and time to 

earn. Roblox also had much fewer badges than Minecraft and Fortnite did achievements. Roblox’s 
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badges were surely more scarce and rarer for a player to earn while Fortnite and Minecraft gave 

players achievements for tasks which were sometimes almost trivial in our opinion. As an 

example, Fortnite had an achievement which was called “Completed your first Season 1 Mission”. 

Everyone who plays that game is eventually bound to receive this, and subsequently the “worth” 

to the player might not be that much. While Roblox had a badge that required one to create a 

community map and have 100 different players play on that map, a feat not achievable by 

anyone. It became apparent that there were two very different methodologies of applying 

badges as a gaming element in these games. Either diluting them and giving them to the player 

repeatedly, or having them rarer and more meaningful, only giving them out every so often. 

In both Roblox, Minecraft and Fortnite the user controls a character, and they all use levels to 

display that character’s progress. The user starts at level 1 and then by playing the user slowly 

earns experience and eventually will reach level 2. This came as no surprise since this has been a 

method for displaying progress in video games for many years. It is simple and provides a sense 

of progress that is easy to understand.  

The games all had a reward system other than the badges. Fortnite and Minecraft had upgrades 

to a character’s armour and weapons, and Roblox had cosmetic items which one could use to 

change the appearance of a character. The importance of these was apparent since they all 

incentivised playing and where the main objective of the players playing these games. 

Both Roblox and Fortnite had leaderboards which were available online. In Fortnite the 

leaderboard displayed how many wins the users had but in Roblox it could display almost 

anything, such as how much currency, level, or XP the player has. Looking at online discussions 

about the Fortnite leaderboards examples were found of people trying to climb the leader boards 

and to reach the top. This provided an example of a leaderboard heavily incentivising further 

gameplay.  
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4.3 Phase 2 

The beginning of phase 2 went into designing and implementing the first Figma prototype. This 

was the result of all the data gathered in phase 1 and was used in the usability testing conducted 

in phase 2. The results of phase 2 were mostly the feedback received about the Figma prototype 

as well as the results of the teacher survey that was created. The results of this phase provided 

insight from children which was crucial for further development of the prototype. The feedback 

from them provided data which effected the next iteration of the prototype in a very positive 

way.  

To summarize the results of phase 2: the usability testing with parents proved that the literacy 

rubric was a needed addition and should be present in a system like this. The gameplay needed 

to more dynamic and engaging since the children did not respond well to the static nature of the 

multiple-choice format. The teacher survey provided insight on multiple issues that teachers feel 

that students are facing. Furthermore, what gaming elements teachers believe should be present 

in the game and what they believe pre-existing games have done wrong in the past. 

4.3.1 Data gathering results. 

Full representation of the interviews is shown in the Appendix (chapters 9.2 - 9.3) 

Full representation of the prototype is shown in the Appendix (chapters 9.8). 

4.3.1.1 Usability testing  

After developing the first version of the prototype in Figma the user interviews had to be 

redesigned to account for the changes. The Figma prototype had many features not present on 

the rough sketches used in phase 1. For this iteration testing with children was preferred since 

the prototype had become more functional prototype so the users could more easily navigate 

through it and give more feedback.  
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Picture 4 - Literacy rubric 
and progress 

It was decided to interview parents as well as the children since the part of the system that 

showed the statistics of the user had been improved and feedback was needed from the parents, 

the user group that would benefit the most from it. 

 

 

 

 

 

 

Parent usability testing for phase 2 were in general successful. Each participant was very 

optimistic about the design and responded very positively to the overall design. They found it 

suitable and helpful for a better understanding of their child’s reading proficiency. Every parent 

was asked about their child’s past reading performance, their issues, and struggles. Additionally, 

they were asked if they had any idea of their child’s status compared to other children the same 

age. The common fact was that parents felt challenged when helping their children following up 

on their reading homework. Most of the parents felt their child’s concentration to read was at 

bare minimum and not nearly effectual enough, especially when it came to parents of children 

with reading disabilities or ADHD.  

The idea of the literacy rubric, a display of all the fundamental skills acquired for reading, was a 

big hit. Every parent agreed that it could be very helpful for them to understand these factors. 
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For the display, the most important skillsets, alphabetic 

principles, text and content, vocabulary skills, phonemic 

awareness, fluency, and comprehension were given a progress 

bar. It was very interesting to discover that not all parents 

understood those terms. For example, phonemic awareness, 

which is the ability to hear and orally manipulate the individual 

sounds that make words, was a complete mystery to most of 

the parents. Some had never even heard of it.  

This revealed the importance of implementing a system within 

the game that could estimate the child’s reading performance. 

The UI would then be designed in a way that could provide a visual indicator for teachers and 

parents to observe how the child’s reading ability is rated.   

The user experience for the parents is truly important, stating the fact that If the parents do not 

like it, the child will not use it.  

After interviewing the parents and receiving their feedback, the prototype was handed over to 

the child. The interviews started with some general background questions, getting to know the 

child a bit better, its likes and dislikes, its favourite video games etc.  One of the first questions 

asked was whether the child liked reading or not, both at home and in school. It was quite sad to 

learn that almost every child said that they disliked it. One participant answered:  

“It’s not fun at all, it’s funny how boring it is”, 

However, they did not feel they were bad at reading when asked about their skill level. The 

participant that thought it funny how boring reading was, felt like he was a solid reader. This 

indicates that the speculations about the problem mentioned in the Introduction are correct. The 

current environment for reading, from books and such, is not engaging enough, especially for a 

generation growing up in our society, bombarded with new technologies that change and 

develop faster than ever before. 

Picture 5 - Literacy rubric 
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Another key thing to remember is the significant impact technology has on children. How are 

children expected to keep up with this old-fashioned study tool that reading from a book really 

is? Taking this into account, focus on developing and finding new and better ways to teach our 

children the basic requirements that our education system demands is needed. Children’s brains 

are not getting enough motivation when staring at a piece of paper, the dopamine kick, the 

stimulation is simply missing.  

Phase 2 provided essential results about the importance of finding better ways to “update” the 

teaching methods used today. Due to technological advances, adding gamification to teaching 

methods is the solution, or at least a part of it, that should be used to better the education 

system.  

All games provide informational feedback of some sort. Feedback in learning and playing games 

is designed to evoke correct behaviour, thoughts, or actions. When doing so for a reading game 

the feedback must symbolize the players’ progress. Informational feedback should be designed 

to indicate the “rightness” or “wrongness” of the players’ response, action, or activity. The trick 

is to either immediately inform the player if he or she did the right thing, the wrong thing or 

somewhere in the middle but should not tell the player the correct answer, or the player should 

be provided with information to guide him or her toward the correct outcome. These two types 

of feedback showed the most promise when tested with children.  

In addition, understanding how reward structures work and how to integrate these structures 

into a game is important.  Usability tests denoted two important views on rewards and badges: 

One was the importance of making them as easy to get as possible early in the game, this results 

in players getting hooked and want to play more. The other one was to not make the badges too 

easy to get, that is, make them relate to the activity of reading instead of being random 

badges/achievements.  

The team came to realize that our approach when testing for these gaming elements, the 

questions for children, were not childlike enough to get deep insight. Similarly, it became clear 

that the prototype perhaps was not descriptive enough for children to get a feeling for the 



46 

 

gameplay. Questions like: “What did you like about the game?” and “What would you like to see 

or do in the game?”, gave rather uninformative answers such as: 

“Sure” 

“Uhm, I don’t know”, 

“It’s OK”, 

“I wanna’ do more than this”, 

“Is it a game? It’s so short and I didn’t have to do anything”, 

That said, some of these answers clearly indicate the children mindset and their expectations for 

an accelerating experience when having to do a simple task such as playing a reading game.  They 

knew beforehand it was not a reading game but a regular game, and their minds had already 

decided it would be more exciting in some way, and then when it was not, the encouragement, 

the motivation was quick to dissolve.  

From these encounters the need to get more creative when testing with children arose. That was 

done by the of this phase, by changing the interview method from only using the prototype, to 

also using pre-existing games alongside it. By doing so it became possible to express the team’s 

intentions for the game much more vividly to the child and perhaps detect from its behavioural 

signals, what gaming elements and type of gameplay seemed to do the trick.  
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4.3.1.2 Teacher survey 

The teacher survey’s questions were mainly about how teachers felt their pupils were doing 

when it came to reading and what problems they faced. Additionally, how they would feel about 

a literacy rubric in a learning system, a display for fundamental skills. The focus was on what they 

thought causes reading problems and what helps. Moreover, they were asked if they thought a 

game like ours could help the students and more importantly, asked how they thought it would 

be easier to grasp children’s attention to get them to keep wanting to play the game, that is, what 

gaming elements should the game include. 

  

Chart 7 - Are your students keeping up with their reading homework? 

 

When teachers were asked if children are keeping up with their homework (reading) 51% 

answered “Yes” (green), while 10% answered “Could go better” (orange) and 39% answered “No” 

(red). This suggests that children need something to grab their attention and keep them 

motivated to keep going when reading at home. 
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Chart 8 - How do you feel like your students are doing when it comes to learning how to read? 

 

 About 74% of teachers felt positive for children reading skills in 1st grade (“Good”: green and 

“Very good”: darker green). While 74% may seem like a large number, it still means that 26% of 

teachers in Iceland feel like there is a large room for improvement when it comes to reading. This 

also indicates that children may not be practising reading as is required to gain good reading 

skills.  
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Chart 9 - If there existed a program where you could see the child’s progress when it comes to reading, such as: literacy, letter 
knowledge and ability to connect letters together, would that something you would use? 

 

Roughly 81% (59 out of 73) answered “Yes” when asked if they would use a comprehensive 

reading application that would display a child’s reading progress. Whereas only 1 teacher said 

“No”. This tells us there is a need for a detailed, well designed educational reading app that can 

easily display these statistics. 

Teachers were also asked the question: “Describe the reading disabilities and/or problems your 

students come across when learning how to read”. This question gave us many informative 

responds as to what factors the game should focus on.  
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“The problem is very diverse. Some struggle remembering how 

letters sound like, other can hardly connect sounds to words and 

many lack fluency.” 

 

To sum up, most teachers talked about the lack of fluency, problems connecting sounds to words 

or letters (phonological awareness) and that children obviously were not practising as much as 

needed. 

 

“Almost every kid’s learning difficulty can be the consequence of 

lack in practice.” 

 

Those responses verify the importance of this game being fun enough for children to bother to 

use it at home. Our educational system needs to offer a better solution than parents making their 

child read a few pages a week while the child resists to do so due to boredom. It needs to be less 

demanding for parents to make their children do their homework, so parents do not lash out as 

much.  

Some of the teachers pointed out other important factors to consider when looking closely at 

children reading difficulties. For an example, Dyslexia is often the issue of the nationality of the 

child (speaking Icelandic as a second language) which in some cases, makes the child less 

receptive to learn. There are also some children who struggle with communication and therefore 

language development is often late. Those children are sometimes having “undiagnosed” 

problems that need further attention, but speech pathologist and communication experts in 

Iceland have a long waiting list and children may have to wait many years to get diagnosed and 

appropriate help. This is a comparable situation with children who have undiagnosed Dyslexia or 
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ADHD (Attention Deficit Hyperactivity Disorder) which leads to similar problems and children fall 

behind.  

The latter half of the teacher survey fixated on gameplay. The teachers were asked what features 

in games they found attentive and most appealing to children when using educational games. 

The most common answer had to do with the deprivation of entertainment and motivating 

stimulation. In other words: the lack of gamification. 
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4.4 Phase 3 

The second iteration of the Figma prototype was the first result of phase 3. It was the prototype 

used in the usability tests which were to be conducted with both children and parents. The 

prototype took note of all the data that had been gathered in phase 2 and was the result of the 

entire research so far. In phase 3 there were a total of 20 usability tests conducted. 8 of those 

were with children, and 12 of them with parents. Before conducting these tests, the list of 

questions had to be redesigned.  

To summarize the results of these interviews: the gameplay had improved but it needed to be 

much more dynamic and engaging still. The results from comparing pre-existing games to the 

prototype revealed that gameplay is the number one factor that the children look to when 

playing these games. If they feel like it is static or boring, they won’t play it.  

If a fully-fledged reading game were to be developed these results indicate that the largest part 

of the development process should revolve around creating fun and engaging gameplay that the 

children enjoy. That way the system will retain them and only through retention and constant 

play can they absorb the material that they are being taught through the gamified system. 

4.4.1 Usability testing 

Full representation of the interviews is shown in the Appendix (chapters 9.4 - 9.5).  

Full representation of the prototypes is shown in the Appendix (chapters 9.9 – 9.10). 

4.4.1.1 Children 

Phase 3 included 8 usability testing with children. These testing provided the most valuable 

feedback so far. The format of the testing had changed since the results of the earlier phases 

indicated that the children were not able to properly evaluate the gameplay of the prototype. 

The previous questions had been too hypothetical for some of the children to understand since 

our gameplay demo was too short and featured gameplay consisting of multiple-choice questions 

which the children deemed too boring. To receive valuable feedback some creativity was needed. 
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Instead of showing them only our prototype and its gameplay, they were given the opportunity 

to play three pre-existing games which had surfaced during the research process, Graphogame, 

Orðagull and Georg og Félagar. This proved itself advantageous since now there was a basis for 

comparison, and the children could be asked about specific gaming elements present in these 

games, and which one they liked the most. The format of the interviews was as follows: 

1) Children were given approximately 10 minutes to play each of these games: 

 

Picture 6 - Orðagull, GraphoGame, Georg og félagar 

2) A team member then asked some questions regarding each game and its gameplay 

features. 

3) Children were asked to give examples of their favourite types of games and from those 

examples the interviewer would try inventively to suggest gameplay features from 

those examples to use in the educational game. If no such way felt possible, then the 

child would be shown some other ideas of implementing gameplay for a reading game 

and observe the reactions. 

4) Next, the prototype was presented. The child was questioned about its main features 

and structure compared to the other games. 

5) Finally, the child was presented with examples of gaming elements. Using both the 

prototype and pre-existing games they were presented with elements such as 

leaderboards, achievements, and goals. As a real game example, Pokémon Go was 

used as a reference. Pokémon Go has clear examples of all those gaming elements 

which are easy to explain to the child.  
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This might come across as an unusual technique for a usability test considering how the biggest 

part revolved around children trying out pre-existing games instead of having the focus set on 

the prototype itself. Since the goal has been to find out the best way to implement such a game, 

while developing though Co-design and using gamification, this method, or a similar method 

using similar structure, is prominent for the subject and resulted in the children giving their 

honest feedback on which gaming elements they favoured and enjoyed. 

After each interview, if the feedback received from the children indicated some changes were 

needed, the prototype was updated.  Consequently, the prototype changed radically through this 

final iteration phase.  

Beginning of iteration (Picture 5 – Prototype v.2 ) compared to the end of the iteration(Picture 6 

– Prototype Final) 

Picture 5 - Prototype v.2 

Picture 6 - Prototype Final 
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These frames display some of the changes to the prototype. The usability testing method 

demonstrated the functionality of gaming elements and therefore delivered reliable results 

which were easy to understand and apply to the prototypes iteration. 

Gaming elements were added to the prototype one after the other after each interview. This was 

done so comparison between game elements, whether the game should include them or not, 

would be as clear as possible.  

When finding the best way to implement a reading game, the aspect of the goal is not as exciting 

for children, like it usually is in regular games. The goal of the game is to learn how to read, which 

does not sound as fun as it is useful. However, in other games, goals are clear and visible both 

figuratively and literally. Take a game like Tetris, the user sees at every point in the game, exactly 

how they are doing. The user sees his progress on the screen by observing how far away the 

blocks are from the top of the screen.  

To conclude, visually understanding how far one might be from a goal provides incentive, 

feedback, and an indication of progress as well as a measurement against others. And so, player 

levels for collecting “experience points” was added to the gaming element mix. Ideally, as the 

child would progress through the game, he or she would gain more and more experience to 

reward retention and involvement in playing the game. Points would be awarded for completion 

of tasks within the game, for the leaderboard gaming elements and for levelling up.  

To reference Pokémon Go, the player levels up for exceeding x amount of Experience points for 

each level. None of the games included in the usability testing method (GraphoGame, Orðagull, 

Georg og Félagar) have a visual, concurrent goal that motivates the player to want to keep 

playing long term. There is no gameplay intended for the player, only taps or clicks for the right 

answer to each task. In contrast to the research, the idea for a game which is to create powerful 

learning outcomes needs to involve gamification on a higher level to create a fun, dynamic 

gameplay experience.  

To summarize, motivation and encouragement are key factors. Take those factors and add the 

elements of gamification and gameplay, for increased retention and better learning outcomes.  
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Additionally, the ratio between genders for usability tests and interviews was 3 girls and 8 boys. 

The difference between genders was quite vague. Boys and girls showed similar interest in 

gaming elements that were tested. The main difference was when children were asked what their 

favourite video game was. For example, boys answered Roblox, Fortnite and Minecraft while the 

girls answered Crash Bandicoot, Among Us, and one of the girls did not have a favourite game. 

This indicated that the difference between genders for this subject might not be as obvious as 

one might think.   

4.4.1.2 Parents 

For parents, the interviews and tests were more upfront than in the previous phase. One goal for 

the interview with parents was to get additional feedback on “the reading proficiency” or literacy 

rubric part of the game. However, they were also presented with the prototype as a whole and 

were also present when their children were interviewed. The reason for this was that they might 

be able to see the different gaming elements provided by these games and provide feedback on 

which of them they think would be best suited for their child and why.  

The ability to ask the parents about the gaming elements proved to be beneficial since they 

sometimes had more to say about them than their child did. Having the parent present also 

proved advantageous since our interpretation of the child’s subtle ques when they like or dislike 

something is much less reliant than their parents. This meant that in some cases when asking the 

child a question, and it responded vaguely, the parent could elaborate and “translate” the child’s 

answer depending on what they felt the child really meant.  

Consequently, with the parent’s involvement, the results for the process became considerably 

more meaningful than in phases 1 and 2 and provided more feedback. Having the parents 

comment on the actual gameplay of the game also provided more data that indicates that the 

gameplay might not be exciting enough for the children. Notable responses about this issue were 

from two participants who agreed on the topic. One said: 
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“The gameplay doesn’t seem very exciting. The colours look nice 

and I get the idea of pressing the correct things, but it will probably 

get boring very fast if I know my kid right.” 

Furthermore, another participant stated: 

“I’ve tried to have my child play these sorts of games but they just 

feel like it is school homework. They really do not enjoy it. And I 

totally get why, the “gameplay” in those games is very boring. I’ve 

tried them myself.” 

Most of the responses about the gameplay were very similar. The parents felt like the gameplay 

needed to feature some form of excitement and dynamic to it. These results are in line with the 

responses from the children and indicate that this factor must be the most important one. The 

parents did like the literacy rubric very much when asked about that part of the system and like 

the idea of progress bars that display the child’s progress.  
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 Discussion 

Testing with children can be a huge challenge. Asking the right questions is usually much harder 

than one would think. However, this research showed that in the process of making a reading 

game, it is vital to receive as much input from them as early as possible. When thinking about 

how to approach the design of a reading game, the results show that Co-design is an ideal 

software design method. Using Co-design, a unique perspective from each user group is attained 

and that makes the process of improving the prototype through each iteration much easier. It 

also became apparent that for a reading game to become widespread and used to increase a 

child’s literary ability, it must satisfy some crucial requirements, not just for the child that will use 

it, but for the parents of those children and the child’s teachers. Co-design made it easy to identify 

those requirements, which in turn made the final prototype take every stakeholder’s goal into 

consideration. 

Most research that has been done on gamification has been done via A/B testing to see how a 

gamified group compares to a non-gamified one. The findings of this research show a more 

specific result of how users react to the gaming elements present in a system. By talking to the 

users directly, a more narrow and personal idea of how they feel about gamification is achieved. 

Prior research done via A/B testing rarely addresses how users would like to interact with a 

gamified system and what elements they believe would be the most relevant for the system to 

include. (Krause, 2015)  

Our research came to the same conclusion Darina Dicheva’s (2015) mapping study did regarding 

which gaming elements were ideal and should be present. The four most popular gaming 

elements: Points, badges, levels and leaderboards seem to have been what users expected to be 

present, which seems to indicate that they have become pillars for something to be truly 

gamified. 

When user testing with children in phase 2 it was discovered that the gameplay presented was 

not exiting enough. That indicated that to retain users and keep them invested in the learning 
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game, the gamification of the gameplay itself must be done in a way that promotes excitement 

from the user. The multiple-choice format of the prototype’s gameplay may not be sufficient to 

keep a child fully invested and excited in the learning process.  

In phase 3 when the usability testing method was improved and a different version was 

presented to the children which contained a more dynamic and fluid gameplay experience (for 

an example, through pre-existing games like Graphogame) they displayed a much more positive 

attitude toward learning through playing the game.  In other words, even though a system might 

use some of the gaming elements Darina Dicheva (2015) found to be effective in their mapping 

study, it will not help retain the user unless the gameplay experience is fun and engaging. This 

might indicate that when trying to create fun gameplay for a reading game, showing the children 

multiple versions of reading games and having them pick the one they enjoy the most might be 

effective. The results of this paper also indicate that the results of Kalpana Nand (2019) are 

accurate. Having gameplay that had more feedback, dynamic challenges and looked good visually 

provided much more excitement for the users than the multiple-choice prototype did. 

Throughout the research process some problems arose that other researchers might face when 

conducting similar research. Primarily it was the fact that similar reading games seem to have 

been made without the involvement of children in the design process. The feedback received on 

gameplay from the interviews indicated that those games may have been created for children, 

instead of with children, which is critical if it is supposed to be fun. 

Furthermore, the aspect of having statistics and analysis inside the game for parents and teachers 

to get a glimpse of how the child is doing was not present in any other similar games and through 

the feedback from both the parents and teachers, this should be a vital element when 

implementing a system like this. If the development of a game were to take place, the 

recommendations would be to heavily apply the Co-design concept and involve children from the 

start. Especially when it comes to what type of gameplay the game will feature. For the gameplay 

itself: it needs to be fun, dynamic, and engaging. Static gameplay like multiple-choice questions 

is not enough to keep the attention of young children.  
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The research revealed that for the game to be a staple environment in which children would learn 

from, it is gameplay needs to be modern, feature good graphics and create excitement. Further 

research would need to be done on what type of gameplay would best be suited for this. An 

additional recommendation would be to apply Adaptive Learning to the system. The ability to 

personalize what challenges a user might face at any given time and have it relevant to the user’s 

skill level is vital and proven to be effective. (Chun-Hui Wu, 2017) Adaptive Learning is a perfect 

technology to be used in a system like this since children’s reading levels can vary from one 

person to the next. 

The lessons learned throughout the whole process were mainly that the most usable feedback 

came from children. However, for them to provide feedback that can be applied to the 

development process they needed the questions of the interviews to be built in a way that 

allowed them to answer in a concise manner. The interviews before phase 3 were too 

hypothetical and required the children to imagine certain things that could be presented in the 

game, instead of having an actual example. The comparison to other games in phase 3 solved 

this issue.  

When interviewing parents and children together it became clear that having the parent play the 

role of an observer through the child’s interview provided much feedback and often resulted in 

the parent coming up with ideas that perhaps he or she would not have done otherwise.  
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 Conclusion 

The result from this research shows that the most important part of a reading game for children 

is the gameplay. The game mechanics used to create the learning experience need to be dynamic 

and engaging if they are supposed to retain the user in the long term. Children respond negatively 

to static and simple gameplay experiences that do not provide them with enough stimulation. 

The results of that kind of gameplay is that the child will get bored and its feelings toward the 

game will be negative. If the child approaches the learning game with that attitude, it will not 

absorb what the learning games tries to teach. 

Aside from the gameplay, some non-gameplay gaming elements should be present when 

designing a learning game. Notably, points, badges, levels, and rewards. These should be used to 

create clear and specific goals to guide the user’s progression through the game. This creates 

incentive from the user to keep going. Additionally, the results conclude that the idea of using as 

much feedback as possible and rewarding the user while allowing for failure is the best approach 

to take to keep the user positive and willing to keep going even though the user might make a 

mistake. 

Interviewing parents about the statistical part of the prototype made it apparent that integrating 

a system like that into a reading game is very beneficial and preferred by the parents. The parents 

view on a learning system that their child interacts with is very important since they ultimately 

decide which systems the child has access to. Enabling the parents to watch their child’s progress 

will also provide the parents with reassurance that the system is indeed teaching their child 

something since they will be able to see the progress visually. 

Pre-existing games seem to have been developed and designed for children, instead of with 

children, which was most noticeably when looking at their gameplay. The results of this research 

show that the ideal design method for use if implementing a fully-fledged game would be Co-

design.  
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 Future Work 

The results of this research can provide a solid foundation for any researcher wishing to further 

study this subject. Notably on what gaming elements have been proven to be effective and how 

they should be applied. If the development of a fully-fledged reading game were to take place, 

the results of this research can provide the basis for the creation of a prototype, containing 

effective gaming elements which could then be tailored to the developer’s personal vision of the 

game. 

The type of gameplay that would be best suited for a children’s reading game is still unclear and 

would require further research. It may well be that age, culture and gender might impact what 

type of gameplay the children would respond best to. 

The Co-design process applied to this research provided many benefits and might be of great 

value to other researchers who wish to conduct further research on gamification for children. 

Involving the users early and interviewing them in person provided the most beneficial 

information. 

Conducting surveys had its downsides, such as not being as personal and asking the right 

questions can be challenging. However, it was an easy way to gather data from multiple users 

and could benefit those who needed to gather mass data in a short time frame. In conclusion, 

the authors of this paper would recommend any researcher conducting a user-centred research 

on gamification for children to involve children in every step of the process. 

If a design for a fully-fledged game were to take place the recommendations would be to show 

children every iteration of the prototype and give them a visual demonstration of different types 

of gameplay and have them order them by how fun or enjoyable they are. By doing this, 

quantifiable data can be gathered on what gameplay the children seem to enjoy the most, which 

can be beneficial in the design of the game. 

  



63 

 

 References 

Abdul Rahman, M. H. (2018, 12). Gamification elements and their impacts on teaching and 

learning - A review. Retrieved from 

https://www.researchgate.net/publication/339236007_GAMIFICATION_ELEMENTS_AN

D_THEIR_IMPACTS_ON_TEACHING_AND_LEARNING_-A_REVIEW 

Abrahamsson, P., Salo, O., Ronkainen, J., & Warsta, J. (2002). Agile Software Development 

Methods: Review and Analysis. Helsinki: VTT Publications. 

Beck, K., Beedle, M., Bennekum, A. V., Cockburn, A., Cunningham, W., Fowler, M., . . . Thomas, 

D. (2001). Manifesto for Agile Software Development.  

Chun-Hui Wu, Y.-S. C.-C. (2017). An Adaptive e-Learning System for Enhancing Learning 

Performance: Based on Dynamic Scaffolding Theory .  

Darina Dicheva, C. D. (2015). Gamification in Education: A systematic Mapping Study. Retrieved 

from https://www.researchgate.net/profile/Darina-

Dicheva/publication/270273830_Gamification_in_Education_A_Systematic_Mapping_St

udy/links/54c95c4b0cf2807dcc262a1c/Gamification-in-Education-A-Systematic-

Mapping-Study.pdf 

Deese, A. (2019). 5 Benefits of Gamification. Retrieved 2021, from 

https://ssec.si.edu/stemvisions-blog/5-benefits-gamification 

Deterding, S., Sicart, M., Lennart, N., O'Hara, K., & Dixon, D. (2011). CHI '11: CHI Conference on 

Human Factors in Computing Systems. (pp. pp. 2425-2428). Vancouver: Association for 

Computing Machinery. 

Duolingo. (2020). Global Overview - Duolingo. Retrieved from https://blog.duolingo.com/global-

language-report-2020/ 

Grahpogame. (n.d.). Retrieved 3 26, 2021, from https://www.graphogame.com/index.html 



64 

 

Hamari, J., & Koivisto, J. (2015). Why do people use gamification services? International Journal 

of Information Management, 419-431. Retrieved 2021, from www.sciencedirect.com: 

https://www.gamify.com/what-is-gamification 

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gamification work? a literature review of empirical 

studies on gamification. 47th Hawaii international conference on system sciences (pp. 

3025-3034). Hawaii: IEEE. Retrieved 2021, from https://axerosolutions.com/blog/the-

psychology-of-gamification-in-the-workplace 

Henna Ahmed, A. W. (2020, 6 29). An Evaluation of the Efficacy of GraphoGame Rime for 

Promoting English Phonics Knowledge in Poor Readers. (University of Cambridge, 

Cambridge, United Kingdom) Retrieved 3 26, 2021, from 

https://www.frontiersin.org/articles/10.3389/feduc.2020.00132/full 

Highsmith, J., & Cockburn, A. (2001). Agile software development: the business of innovation. 

Computer Vol. 34 Issue 9, 2-3. 

Hodges-Schell, M., & O'Brien, J. (2015). Communicating the UX Vision. Morgan Kaufmann. 

Interaction Design Foundation. (2019). Gamification. Retrieved 2021, from 

https://www.interaction-design.org/literature/topics/gamification 

Íslind, A. S., Lindroth, T., Lundin, J., & Steineck, G. (2019). Co-designing a digital platform with 

boundary objects: bringing together heterogeneous users in healthcare. Retrieved 2021, 

from https://link.springer.com/article/10.1007/s12553-019-00332-5 

J.C. Igbokwe, N. A. (2012). Influence of Electronic Media on Reading Ability of School Children 

Children. Retrieved 3 24, 2021, from 

https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1818&context=libphilprac 

Kiryakova, G., Nadezhda, A., & Yordanova, L. (2014). Gamification in education. Proceedings of 

9th International Balkan Education and Science Conference.  

Krause, M. M. (2015). A playful game changer: Fostering student retention in online education 

with social gamification. 



65 

 

Lisa-Maria Putz, F. H. (n.d.). Can gamification help to improve education? . Retrieved from 

https://doi.org/10.1016/j.chb.2020.106392 

Mannlíf - Viðtal við menntamálaráðherra. (n.d.). Retrieved 3 21, 2021, from 

https://www.mannlif.is/frettir/27-brottfall-ur-framhaldssnami-drengir-mun-liklegri-til-

brottfalls/ 

Marc, S., Manschot, M., & Koning, N. D. (2011). Benefits of co-design in service design projects. 

International Journal of Design, 54. Retrieved 2021, from 

https://uxmag.com/articles/participatory-design-in-practice 

Menntamálastofnun. (n.d.). PISA niðustöður á Íslandi. Skýrsla Menntamálastofnunar. Retrieved 

from https://mms.is/sites/mms.is/files/pisa_2018_helstu_island.pdf 

National geographic. (2010, 2 23). Video games can hamper reading and writing skills in young 

boys by displacing other activities. (National Geographic) Retrieved 3 24, 2021, from 

https://www.nationalgeographic.com/science/article/rct-video-games-can-hamper-

reading-and-writing-skills-in-young-boys-by-displacing-other-activities 

NEA, N. E. (2004). Reading at risk: A survey of literary reading in America.  

OECD Statistics. (n.d.). Retrieved 3 24, 2021, from https://www.oecd.org/iceland/ 

OECD.org - PISA. (n.d.). Retrieved 4 26, 2021, from https://www.oecd.org/pisa/ 

OECD.org - PISA. (n.d.). Retrieved from https://www.oecd.org/pisa/ 

Rodrigo Smiderle, S. J. (2020). The impact of gamification on students’ learning, engagement and 

behavior based on their personality traits.  

Roumen Vesselinov, J. G. (2012). Duolingo Effectiveness Study. 

Škuta, P., & Kostolányová, K. (2016). The Inclusion of Gamification Elements in the Educational 

Process. DIVAI 2016, (pp. 426-427). Štúrovo. 

UNESCO Literacy Statistics. (n.d.). Retrieved 3 21, 2021, from 

http://uis.unesco.org/en/topic/literacy 



66 

 

University of Cambridge. (n.d.). Cambridge Dictionary - Gamification. Retrieved from 

https://dictionary.cambridge.org/dictionary/english/gamification 

Wilson, J. D., & Casey, L. H. (2007). Understanding the recreational reading patterns of secondary 

students. Reading Improvement vol. 44, no. 1, 6-8. 

 



67 

 

  Appendix 

9.1 Interview guide for parents – Phase 1 

Introduction 

Good afternoon, we would like to start by thanking you for taking the time to do this interview. 

We are students that are currently working on our Final Project in Computer Science at Reykjavik 

University. The Project revolves around gamifying teaching material for children, with the main 

goal on reading. What we are trying to achieve with this project is how we can best use 

gamification to teach children how to read. We want to show you some design sketches of a 

prototype interface that we have yet to develop, it is a mock-up of a mobile app/game that is 

designed to help children with their homework in reading. We want to ask you to tell us your 

thoughts out loud as you progress through the prototype. Do not hold back, the more feedback 

the better! We till then ask you some questions regarding the process. The interview should not 

take a long time.  

Background questions 

1. How many kids do you have? 

2. How old are they? 

3. In what grade? 

About the child and its reading proficiency 

1. Has your child had any problems with reading? 

2. Has your child had problems with reading homework? 

3. Do you feel like you know how your child stands in reading proficiency in 

contrast to other children at the same age? 

4. Do you realize where your child's difficulties lie/what they involve? 

5. Do you think your child is taught reading sufficiently enough in school? 
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6. Is there anything special you feel like is missing in your child’s reading lessons in 

school? 

Gamification elements and gameplay intro  

Gamification is when certain mechanics are added to a product to make it more motivating and 

engaging. Couple of examples would be: When you get a punch card at a fast-food restaurant, 

that for every 10 purchases you get a free meal or when you play a video game, and you collect 

points that you use as in game currency for rewards or earn a badge as an achievement for 

completing a challenge.  

Post sketching display questions 

1. What is your child’s favourite type of video games? 

2. What video games does he/she like to play most often? 

3. When thinking of your child’s attention span, what type of gamification elements would 

keep his/her attention and/or keep him/her interested? 

4. Do you think adding gameplay to such a learning tool would give positive results? 

5. What type of goals / achievements would you prefer for this game? 

6. What type of gameplay is most appealing to you as a player? 
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9.2 Interview guide for children – Phase 2 

Introduction 

Hello and thank you for helping us. My friends and I are creating a reading game for kids your age 

to help them to learn how to read. We want to get your opinion and your help in making the 

game cool and fun. Please be completely honest and feel free to tell us what you think – it helps 

us to hear what is boring and what is fun or cool!  

Background Questions: 

1. How old are you? 

2. How do you like reading in school? 

3. How do you like reading at home? 

4. Are you good at reading? 

5. What is your favorite video game? 

6. Have you ever tried a reading video game? 

7. How about any other kind of educational video game? 

Next the prototype is displayed to the child. 

This It is a mobile app/game that is expected to help with homework in reading. We would like 

to ask you to say your thoughts out loud when you go through the application. Do not hold back, 

the more feedback the better. 

We give the child a couple of tasks to complete. 

1. Create a user. 

2. Complete level 1. 

Questions about the prototype 

1. How did you like the world map? 

2. Do you think you would want to edit your character to look like you? 

3. How did you collect stars? 
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4. What did you like about the game? 

5. What would you like to see or do in the game? 

9.3 Interview guide for parents – Phase 2 

The prototype is displayed to the parent. 

We would like to ask you to take note of the prototype interface that we have designed. It is a 

mobile app/game that is expected to help with homework in reading. We would like to ask you 

to say your thoughts out loud when you go through the application. Do not hold back, the more 

feedback the better. 

We provide the parents with a couple of tasks to complete. 

1. Create a User account for your child 

2. Check out your child’s progress in the game. 

3. Check out your child’s letter knowledge compared to other children. 

4. Complete a level. 

Questions about the prototype 

1. For the user account part of the prototype, how did you find the management of 

your child’s reading progress? 

2. Do you think that your child should have access to that information, or do you 

think parents should have a separate account connected to their child/children 

progress? 

3. Do you think it could draw a negative image or have negative impact if your child 

is able to monitor information about their ability to read?  

4. Do you think it would be smart to have a star reward system or something 

similar like that for the kids and then the numerical information for the parents? 

5. Do you think that information about your child’s reading proficiency could be 

used by you and your child to achieve better results in reading? 

6. Do you think this could be of use in school? 
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7. Is there something else you would like to add? 

 

9.4 Interview guide for children – Phase 3  

Introduction 

Hello and thank you for helping us. My friends and I are creating a reading game for kids your age 

to help them to learn how to read. We want to get your opinion and your help in making the 

game cool and fun. We would like you to answer some fun questions for us about our game that 

we are making and compare it to other popular games. 

We explain to the child and parent(s) what Gamification is. 

Gamification is when certain gaming elements are added to a program to make it more 

motivating and engaging. Couple of examples would be: When you get a punch card at a fast-

food restaurant, that for every 10 purchases you get a free meal or when you play a video 

game, and you collect points that you use as in game currency for rewards or earn a badge as 

an achievement for completing a challenge. 

Background Questions: 

1. How old are you? 

2. How do you like reading in school? 

3. How do you like reading at home? 

4. Are you good at reading? 

5. What is your favorite video game? 

6. Have you ever played a reading video game? 

7. How about any other kind of educational video game? 

We show the child our prototype and give him/her a couple of tasks. 

1. Pick a user 
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2. Complete the first level. 

3. Find out your ranking in the leader board. 

4. What level are you? 

5. How do you level up and collect points? 

After the tasks have finished, we ask him/her a couple of questions. 

1. Did you like how you could see how well you were doing compared to others 

your age? 

2. Did you understand everything? 

 

Next, we show the child Grapho Game. 

After he/she creates his/her character for playing the game we ask 

1. Did you like how you could customize your avatar in the game? 

When he/she must choose the play mode (paper map or stars) we show him/her the 

difference and ask 

2. Which of the Play Modes did you prefer? And why? 

We show him/her the pirate themed level. 

3. Do you think this level were more fun if you would get to aim and shoot from the 

cannon yourself to hit the correct answer? (Or was the tapping sufficient 

enough) 

After we have gone through what we want to show the child we ask him this 

4. Did you enjoy getting stars to progress to the next level or did you feel it was 

unimportant?  

5. Do you think it would be fun to be able to compete with other kids and see their 

and your scores on a leaderboard? 
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6. Was there anything special that you enjoyed about the game? 

7. Was there anything special you found annoying or particularly boring about the 

game? 

8. And finally, what are your favorite games to play at home? 

 

9.5 Interview guide for parents – Phase 3  

The prototype is displayed to the parent. 

We would like look through the prototype interface that we have designed. It is a mobile 

app/game that is expected to help with homework in reading. We would like to ask you to say 

your thoughts out loud when you go through the application. Do not hold back, the more 

feedback the better. 

We provide the parents with a couple of tasks to complete. 

1. Check out your child’s ranking on the leader board. 

2. Check out your child’s progress in the game. 

3. Check out your child’s progress compared to other children. 

4. Complete a level. 

Questions about the prototype 

1. Do you think it is a good idea for your child to be able to see their reading 

progress compared to others at the same age? 

2. Do you think the main menu would be confusing for your child? 

3. What do you think about the leader boards, levels and experience points? 

4. What do you think about the Daily challenges and streaks? 

5. Do you think this kind of gaming elements would encourage your child to read 

more (use the game more often)? 

Next, we show the parent(s) Grapho Game and run through the game with them. 
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1. What did you think was the most fun element about the game? 

2. What do you think about the avatar? Do you think that idea could fit well in our 

game? 

3. Do you think a game like Grapho Game has enough of “Gameplay” to be fun for 

your child? 

4. Do you think Grapho Game has a good “sense of progression” when complete a 

challenge and advancing to the next level? Do you think something like that would 

be fun and engaging in our game? 

5. Do you think a feature like a daily streak, would encourage your child to play the 

game? Daily streaks are a reward system where the player is rewarded for playing 

the game a consecutive number of days. 

Follow-up questions 

1. What type of video games do you like to play? 

2. What type of gameplay is most appealing to you as a player? 

3. When thinking of your attention span, what type of gamification elements would 

keep you interested? 

4. When thinking of your child’s attention span, what type of gamification elements 

would keep him/her interested? 

5. Anything else you would like to add before we complete this interview? 
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9.6 User group analysis  

Table 7 - User group analysis 

User Group Background Usage Environment Goals 

Children 
 
 
Importance: A 
Our main user group. 
This user group is the 
main focus of why 
the system is being 
designed and will be  

Age: 5-7 
 
Gender Male and 
female 
 
Education: Kindergarten 
 
Skills/Disabilities: 
None of importance 
 
Tech knowledge: 
Limited due to age. 
Might have experience 
with phones/tablets 

Usage: Usually uses 
the system during 
schooltime but can 
be used at home as 
well. 
 
Knowledge: No 
prior knowledge of 
the system 
 
Attitude:  Varies 
heavily  
 
Number of users: 
100000+ 

Technical 
Environment: 
Varies heavily since 
users could come 
from any part of the 
world. Internet access 
could be limited. 
Need access to phone 
or tablet 
 
Physical Environment: 
Most of the time in a 
classroom and 
sometimes at home. 

To use the system in 
order to better learn 
how to read and 
improve their literacy 
skills for the future. 

1. Parents 

Importance: B 

The parents are 
important in the 
process but are not 
the main reason for 
the design of the 
software 

Age: 18 and up 
Gender Male and 
female 
 
Education: From none  
to high 
 
Skills/Disabilities: 
None of importance 
 
Tech knowledge: 
Variable depending on 
the person.  Usually 
some knowledge 
 

Usage: During 
schooltime or at 
home when the 
child uses it 
Knowledge: No 
prior knowledge of 
the system 
 
Attitude:  Positive. 
They want the 
system to help 
their child. 
 
Number of users: 
100000+ 

Technical 
Environment: 
Varies but should be 
quite good since 
parents that have 
children between 5-7 
are usually not that 
old. 
 
Physical Environment: 
Most of the time at 
home. 

To help their child 
learn how to read and 
improve their literacy 
by motivating them, 
watching their 
progress and stats 
within the system. 

2. Teachers 

Importance: B 

Similar to the 
parents, not the main 
reason for the 
software but still 
need to be involved 

Age: Usually above 20 
 
Gender Male and 
female 
 
Education: In most cases 
a teacher’s certificate 
 
Skills/Disabilities: 
None of importance 
 
Tech knowledge: 
Variable depending on 
the person. Usually 
some knowledge. 
 

Usage: During 
schooltime or at 
home when the 
children use it. 
 
Knowledge: No 
prior knowledge of 
the system 
Attitude:  Positive. 
They want the 
system to help 
their pupils and 
make their job 
easier. 
Number of users: 
5000+ 

Technical 
Environment: 
Varies but should 
usually be quite good. 
Depends on age. 
 
Physical Environment: 
Most of the time in 
the classroom. 

To guide and help their 
students with the app 
so they can learn how 
to read and improve 
their literacy. Make 
their job easier by 
delegating some of the 
responsibilities of the 
teacher to the system. 
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9.7 Paper Prototype   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 - Paper Prototype - Welcome Screen Figure 2 - Paper Prototype - User Selection 

Figure 4 - Paper Prototype - World Select Figure 3 - Paper Prototype - Achievement Screen 
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Figure 5 - Paper Prototype - User Settings 
Figure 6 - Paper Prototype - Letter Knowledge 

Figure 8 - Paper Prototype - User S kills Figure 7 - Paper Prototype - Gameplay 
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9.8 Prototype Version 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 - Prototype Version 1 - First Time Figure 9 - Prototype Version 1 - First Time 2 

Figure 12 - Prototype Version 1 - Avatar Selection Figure 11 - Prototype Version 1 - Main Menu 
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Figure 14 - Prototype Version 1 - Achievement Screen Figure 13 - Prototype Version 1 - Statistics 

Figure 16 - Prototype Version 1 - User Progress Figure 15 - Prototype Version 1 - Letter Knowledge 
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Figure 18 - Prototype Version 1 - Gameplay 1 Figure 17 - Prototype Version 1 - Gameplay 2 

Figure 20 - Prototype Version 1 - Gameplay 3 Figure 19 - Prototype Version 1 - Gameplay 4 
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9.9 Prototype Version 2 

 

 

 

 

 

 

 

 

 

 

 

 Figure 21 - Prototype Version 2 - First Time Figure 22 - Prototype Version 2 - Avatar Selection 

Figure 24 - Prototype Version 2 - User Selection Figure 23 - Prototype Version 2 - Main Menu 
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Figure 26 - Prototype Version 2 - World Select Figure 25 - Prototype Version 2 - Gameplay 1 

Figure 28 - Prototype Version 2 - Gameplay 2 Figure 27 - Prototype Version 2 - Gameplay 3 
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Figure 30 - Prototype Version 2 - Gameplay 4 Figure 29 - Prototype Version 2 - Gameplay 5 

Figure 32 - Prototype Version 2 - Gameplay 6 Figure 31 - Prototype Version 2 - Gameplay 7 



85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34 - Prototype Version 2 - Achievements Figure 33 - Prototype Version 2 - Progress 

Figure 36 - Prototype Version 2 - Letter Knowledge Figure 35 - Prototype Version 2 - Stats 
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Figure 37 - Prototype Version 2 - Comparison 
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9.10 Prototype Version 3 - Final 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39 - Prototype Version 3 - Tutorial 1 Figure 38 - Prototype Version 3 - Tutorial 2 

Figure 41 - Prototype Version 3 - First Time Figure 40 - Prototype Version 3 - Main Menu 



88 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 43 - Prototype Version 3 - User Settings Figure 42 - Prototype Version 3 - Achievement Screen 

Figure 45 - Prototype Version 3 - Leader Boards Figure 44 - Prototype Version 3 - World Select 
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Figure 47 - Prototype Version 3 - Tutorial 3 Figure 46 - Prototype Version 3 - Tutorial 4 

Figure 49 - Prototype Version 3 - Tutorial 5 Figure 48 - Prototype Version 3 - Avatar Selection 
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Figure 50 - Prototype Version 3 - Who is Playing 
Figure 51 - Prototype Version 3 - Stats 

Figure 53 - Prototype Version 3 - Letter Knowledge Figure 52 - Prototype Version 3 - User Progress 
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Figure 56 - Prototype Version 3 - Level Complete 

Figure 55 - Prototype Version 3 - Comparison Figure 54 - Prototype Version 3 - Gameplay 1 
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9.11 More on Grapho Game 

One of the first resources we came across was a piece of 

software called GraphoGame which is developed by a 

team of Finnish developers. Graphogame is an 

academically researched learning app, game and 

methodology for teaching kindergarten and primary 

school children early literacy skills. It has been studied by 

the University of Cambridge which through a 

Randomized Controlled Trial(RTC) and a detailed 

research paper found that the game improved literary 

skills for children aged 6-7 in the United Kingdom (n = 398). (Henna Ahmed, 2020) The children 

in the experiment were chosen because they had failed the country wide government phonics 

screening check which is a mandatory assessment of phonic decoding ability taken by all year 

one students in England. In other words, it is for children who are severely lacking literacy skills 

and are far behind when it comes to their peers. Children who fail screening test are usually given 

extra literacy support in the next school year, but this usually consists of one-on-one phonic 

instructions from a teacher or a teaching assistant. Usually this is done with typical methods 

which involve the use of standard ranges of literacy materials such as reading books, pamphlets 

or using the Reading Recovery program. In the controlled trial the children were placed in to two 

groups; a control group which would continue to receive the usual method of literacy recovery 

using the standard method and then the group which would instead use GraphoGame for the 

same period of time each day. After the trial period came to an end a third-party evaluator who 

was blind to the groups in which the children had been placed in conducted various literacy tests 

for them. The results of this were that the children which has used GraphoGame had improved 

just as much as the children which had received teacher aid and used the Reading Recovery 

program(which requires 30 minutes of one-one-one which each child per day). This proved that 

the use of the software can have tremendous effect on the literacy of children who are struggling 

and can additionally free up valuable time for the teacher. Graphogame has to this day been used 

Figure 57 - GraphoGame Logo 
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in multiple countries to teach millions of children how to read and to improve their literacy. 

(Grahpogame, n.d.) Graphogame is a prime example of how gamification can be used to create 

a fun learning environment for children so that they enjoy their time spent learning. The game 

does a lot of things right and we took note of the key features they used to keep users interested 

and coming back to the game and how they gamified the learning part of the system.  
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9.12 Minimum functional requirement 

After defining the users’ groups for the system, we could start deciding how those user groups 

could interact with the system and what they required of it.  We analysed what the minimum 

requirements for the system were. What were the users’ goals, what do they need to be able to 

do and what does each user group want? By listing these we had an easier time to design the 

first prototype since we could check each one off and include it in the prototype design. This 

allowed us to produce the prototype in a faster and more effective way all while being sure that 

no requirement was being left out. By including every requirement in the prototype, we should 

end up with something that is as functional as a fully-fledged system.  

 

9.13 Non-functional requirement 

In addition to the functional requirements, we defined some non-functional ones as well. These 

serve a different purpose but are just as important. While the functional ones detail the 

requirements, the users might have of the system the non-functional ones are statistical ones 

and aim to provide quality control and guidelines for the user groups. These non-functional 

requirements are important since later we could use them to measure how the user is 

experiencing our software. 
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No Requirement User Grp Prio 

1 All users can create a new user account 1,2,3 A 

2 All users can log into the system 1,2,3 A 

3 All users can select the game user that will be playing 1,2,3 B 

4 All users can open the menu at any screen of the system 1,2,3 B 

5 All users can change their profile picture in the menu 1,2,3 C 

6 All users can change their username 1,2,3 C 

7 All users can change their password 1,2,3 C 

8 All users can change the user that is currently playing on the system 1,2,3 C 

9 All users can select a level to start playing in the world selector 1,2,3 A 

10 All users can see which levels have been completed so far 1,2,3 B 

11 All users can see their progress and achievements in the menu 1,2,3 C 

12 All users can view the programs ToS and other relevant information 1,2,3 C 

13 Parents/Teachers can see the users progress comparison to their peers 2,3 B 

14 Parents/Teachers can see the statistics of the user 2,3 B 

15 Parents/Teachers can change the password/email of the user account 2,3 C 

16 Parents/Teachers can delete a user account 2,3 C 

17 Parents/Teachers can reset the progress of a user account 2,3 C 

18 Parents/Teachers can buy cosmetic items/skins/extensions 2,3 C 

19 All users can log out of the system 1,2,3 A 

Figure 58 - Mimimum functional requirements 
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No Requirement 

1 Creating a user account takes less than 10 minutes 

2 90% of children can start playing without assistance from parents or teachers 

3 90% of parents feel the system is helping their children’s literacy and vocabulary 

4 Retain 75% of first-time users and convert to active users 

 

 


