
IN DEGREE PROJECT MEDIA TECHNOLOGY,
SECOND CYCLE, 30 CREDITS

,  STOCKHOLM SWEDEN 2021

Applying Gamification to a Mobile 
Application to Motivate Children to 
Learn Math

EMMA JOHANSSON

KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Author 
Emma Johansson <emmaj7@kth.se> 
Division of Media Technology and Interaction Design 
KTH Royal Institute of Technology 
 
Project Location 
Stockholm, Sweden 
KTH Royal Institute of Technology 
 
Examiner 
Leif Handberg <leifh@kth.se> 
Division of Media Technology and Interaction Design 
KTH Royal Institute of Technology 
 
Supervisor 
Mohammed Saqr <mmas3@kth.se> 
Division of Media Technology and Interaction Design 
KTH Royal Institute of Technology 
 



ABSTRACT 
Understanding math is an important part of school, yet it is a common source of anxiety as many children 
find the subject difficult to grasp. One approach to encourage children to learn math is to implement 
game elements (gamification) in technology-enhanced learning (TEL) systems. However, designers 
must consider what motivates children to use such systems to better encourage them to learn. Therefore, 
the aim of this paper was to investigate how gamification can be implemented in the design of a mobile 
TEL application, in this case the Albert application, to motivate children to learn math. This was 
researched by designing a concept focusing on avatars for Albert and letting users between the ages of 
10 and 12 evaluate it. The design process followed the Double Diamond model, and the game elements 
were designed according to three core drives from the Octalysis framework. The results showed that 
children who like math are more likely to become motivated by the presented gamification concept than 
the children who have a more negative attitude towards math. As a conclusion, one can motivate children 
to learn math using a TEL platform by including avatarism as a form of gamification. 
 
SAMMANFATTNING 
Att förstå matte är en viktig del av skolgången, samtidigt kan det ofta vara ångestframkallande för barn 
som anser att ämnet är svårt att greppa. Ett sätt att uppmuntra barn att lära sig matte är att 
implementera spelelement i så kallade ”Technology-Enhanced Learning” (TEL)-system. Dock måste 
designers ha i åtanke vad som motiverar barn att använda sådana system för att bättre kunna 
uppmuntra dem att lära sig matte. Målet med denna uppsats var därför att undersöka huruvida 
spelelement kan implementeras i designen av en mobil TEL-applikation, i vårt fall Albert-
applikationen, för att motivera barn att lära sig matte. Detta undersöktes genom att designa att koncept 
fokuserat på avatarer för Albert, och låta användare mellan åldrarna 10 och 12 utvärdera det. 
Designprocessen följde Double Diamond-modellen, och spelelementen designades utefter tre ”core 
drives” från Octalysis-ramverket. Resultaten visade att det är mer sannolikt att barn som gillar matte 
blir mer motiverade av det presenterade konceptet, än barn som har en mer negativ inställning 
gentemot ämnet. Vi kunde dra slutsatsen att en kan motivera barn att lära sig matte genom att 
inkludera avatarism i en TEL-applikation.  
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ABSTRACT 
Understanding math is an important part of school, yet it is 
a common source of anxiety as many children find the 
subject difficult to grasp. One approach to encourage 
children to learn math is to implement game elements 
(gamification) in technology-enhanced learning (TEL) 
systems. However, designers must consider what motivates 
children to use such systems to better encourage them to 
learn. Therefore, the aim of this paper was to investigate 
how gamification can be implemented in the design of a 
mobile TEL application, in this case the Albert application, 
to motivate children to learn math. This was researched by 
designing a concept focusing on avatars for Albert and 
letting users between the ages of 10 and 12 evaluate it. The 
design process followed the Double Diamond model, and 
the game elements were designed according to three core 
drives from the Octalysis framework. The results showed 
that children who like math are more likely to become 
motivated by the presented gamification concept than the 
children who have a more negative attitude towards math. 
As a conclusion, one can motivate children to learn math 
using a TEL platform by including avatarism as a form of 
gamification. 

Author Keywords 
Technology-Enhanced Learning (TEL); Education; 
Gamification; Mobile Applications; Mathematics; Case 
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INTRODUCTION 
Understanding math is a crucial part of graduating from 
school.  However, children in Sweden require math support 
[21]. According to PISA’s (OECD's Programme for 
International Student Assessment) 2018 report [29], 
children’s lack of motivation to study math is often 
correlated with how they perceive their math abilities. 
PISA’s report also states that in one-third of the 
participating countries, more than half of the students 
expressed that their intelligence is something that they 
cannot control. Hence, the probability of those children 
making necessary investments in their learning to succeed 
in school may be low [29]. If such motivational issues are 
not addressed, they can lead to math anxiety which is 
defined as “a feeling of tension, apprehension or fear that 
interferes with math performance” [1]. Wigfield and L. 
Meece (1988) [32] found that math anxiety relates to 
children’s views on their math ability, resulting in a lack of 

confidence as well as a negative attitude towards math, 
which was also stressed by H. Ashcraft and S. Ridley 
(2005) [2]. However, most children with high levels of 
math anxiety are performing on a normal to a high level in 
the subject [11]. Still, it is important to address the 
condition since it can negatively impact children's attitude 
towards learning [25]. 

Several technology-enhanced learning (TEL) systems 
provide children with interactive digital platforms where 
they can learn math. Examples of such platforms are Khan 

Academy1 and Brainly2. Another example is Albert3 which 
is a Swedish mobile TEL platform for children between the 
ages of 10 and 16. The material is based on the Swedish 
curriculum and developed by educators. The exercises 
consist mainly of animated video instructions, quizzes, and 
explanations. Albert is marketed on their website as a fun 
and easy digital math application that promotes curiosity 
while helping children deepen and ensure their knowledge. 
However, it has been found that children between the ages 
of 10 and 12 who have access to the product are not as 
motivated to use it, compared to the younger and older 
users.  

Searching for a solution, the company behind Albert has 
been considering implementing game elements 
(gamification) to support and encourage children in the 
mentioned age group to learn math. Several studies seem to 
support the notion that gamification can be used in TEL 
contexts to help students learn [10, 27]. However, there is a 
need to further investigate how various game elements 
impact outcomes such as motivation in different contexts 
[31]. This paper will build on previous research and 
investigate the possibilities of adding gamification to 
Albert.  Therefore, the following research question will be 
investigated: “how can gamification be implemented in the 
design of a mobile TEL application (Albert mobile 
application in our case) to motivate children to learn 
math?”. By doing so, this research will provide insight into 
how gamification can support children in their education. 

 
1 https://www.khanacademy.org/ 
2 https://brainly.com/ 
3 https://hejalbert.se/ 
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The question will be approached by designing game 
elements for Albert according to the Octalysis, which is a 
gamification framework by Yu-Kai Chou (2019) [12].  
BACKGROUND 
In this section of the paper, technology-enhanced learning 
will be presented and explained, as well as research on 
motivation and gamification in the context of learning as a 
theoretical underpinning of our designs. The section will 
also contain information about related research, the Albert 
application, and the framework that will be used when 
designing game elements.  
Technology Enhanced Learning (TEL) 
Technology-enhanced learning (TEL) refers to applying 
information and communication technologies to learning 
and teaching with the purpose of enhancing the learning 
experience [23]. The accessibility of TEL has increased as 
computers have become a natural part of our daily lives. 
Thus, digital platforms that support learning are now a 
common addition to conventional learning material. There 
are several advantages of using TEL platforms. Such 
platforms allow for: enabling learning whenever and 
wherever, independence from a teacher, reaching larger 
audiences compared to conventional classes, automated 
assessments, easily maintained material, richer learning 
experiences, inducing stronger retention and deeper 
understanding of the material [16]. TEL platforms can be 
used to encourage children to learn in both classroom 
contexts as well as at home [13]. Several mobile 
applications have been implemented for this purpose. An 
example of such an application is Albert.  
The Albert Application 
The Albert application is a mobile TEL platform for 
children between 10 and 16 years old. Albert can be used 
privately at home or in a school setting.  The contents of the 
application are designed to support the Swedish math 
curriculum. Albert is structured by chapters, each chapter 
contains exercises consisting of animated video 
instructions, explanations, and quizzes. When first entering 
the application, the child submits their name, school, and 
which grade they are in. They can also take a photo of 
themselves, choose an existing photo or pick one out of two 
avatars [Figure 1]. 

 
Figure 1. The available avatar options in the Albert application 
(courtesy of Albert). 
Central to understanding how Albert could be improved, 
one must consider what motivates children in order to 
change their behavior and interact with the TEL platform. 

As a result of doing so, the children can benefit from the 
advantages of using such platforms and deepen their math 
understanding [30]. 

Motivation 
Understanding what motivates children and exploring ways 
to support behavior change in learning has been extensively 
researched and applied to encourage students to learn. 
Motivation is a complex, overarching concept that drives 
action, willingness, and goal achievement [3, 20]. 
Motivation differs according to every individual, and 
therefore it is necessary to understand each individual's 
motivators to offer the personalized support they may need 
[4]. 
Middleton and Midgley (2002) [26] suggested that 
improving students’ motivation is important for educators 
to connect with the learners. Their study showed that 
encouraging students to understand math is positively 
related to their motivation. The authors stated that educators 
should ask the students for reasoning and question them on 
a deeper level. In addition, they suggested that educators 
should expect their students to invest considerable effort 
into their engagement with the subject. Doing so can be 
challenging since the students must not confuse 
encouragement for understanding with pressure for 
performance. Furthermore, a study by Meltem Acar 
Güvendir (2016) [19] showed that not only does children’s 
interest in math affect their achievements in the subject, but 
their achievements are also impacted by the teacher’s 
attentiveness towards the students. Therefore, educators 
should keep in mind that how they design and structure 
math tasks influences children’s motivation to learn. In 
addition, teachers must keep the math problems challenging 
enough to keep the students engaged, yet easy enough for 
them to feel successful. Motivation consists of both 
intrinsic and extrinsic rewards. While intrinsic motivation is 
regulated individually, driven by an internal desire, 
extrinsic motivation is out of the learner’s control, hence 
driven by an external desire [19]. However, intrinsic 
variables have a stronger correlation with achievements in 
math compared to extrinsic ones according to Acar 
Güvendir. 
Designing for motivation in a TEL environment is 
rewarding yet far from trivial. One must be able to 
stimulate and sustain both intrinsic and extrinsic motivation 
of the learner yet consider the risk of the platform losing its 
appeal as the user becomes accustomed to it [22], all while 
recognizing the intrinsic goals and needs of each user [4, 
10]. One approach to making TEL environments more 
motivating to use is to implement game elements. 
Gamification 
Using gamification as a way of motivating users of various 
digital systems has become increasingly common as the 
accessibility of smartphones and games has increased [5, 
18, 27]. Still, little research has been done considering 
gamification of education [24]. Gamification can be defined 
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as “the use of game elements in a non-game context” [10]. 
Gamification in educational contexts can increase students’ 
engagement in the activity of learning which in turn 
increases retention. It also has the ability to allow for 
curation and visualization of the students’ progress and as a 
result motivate them to finish tasks [10, 27]. Another 
advantage of implementing gamification is that such 
elements can help students reflect upon failure and explore 
new strategies. However, implementing gamification takes 
time and effort since it requires competence in several 
fields (e.g., game design and education). Doing so also 
increases the risk of the educational system being perceived 
as less worthy or unserious as a result of focusing more on 
the game rather than the activity of learning itself [10].  

Geoff Goehle (2013) [18] studied the impact of 
gamification in an educational context. Two individual 
game elements were added to a TEL system to gain insight 
into whether gamification can increase students’ 
engagement with their math homework. The first element 
was a level system that the students could climb by 
receiving experience points from performing tasks. The 
second element was to introduce “achievements” that the 
students could earn by meeting secondary conditions (e.g., 
get 100% on 30 homework sets). The study indicated that 
implementing levels and achievements can increase the 
engagement of students alongside their sense of 
accomplishment. Although the participants preferred the 
second element over the first, the author could conclude 
that the combination was successful in terms of engaging 
the students. The participants expressed that the 
gamification provided positive reinforcement and concrete 
goals that helped motivate them to engage with the TEL 
system. Several gamification frameworks exist to guide 
designers and researchers to implement game elements. In 
this study, The Octalysis was adopted as a framework for 
designing gamification for the Albert application. 
The Octalysis: A Gamification Framework 
The Octalysis is a framework developed by Yu-Kai Chou 
who states that to successfully implement gamification one 
must avoid creating merely a “shell of a game experience” 
by using badges and leaderboards (2019) [12]. Instead, he 
suggests focusing on what motivates the users and 
subsequently why certain game elements should be 
incorporated. The framework includes eight core drives that 
one should consider when implementing gamification. 
Chou suggests that if there are none of these drives behind 
the desired action, then there is no motivation and as a 
result, no behavior happens. The eight core drives are: 

1. Epic Meaning and Calling 

2. Development and Accomplishment 

3. Empowerment of Creativity and Feedback 

4. Ownership and Possession 

5. Social Influence and Relatedness 

6. Scarcity and Impatience 

7. Unpredictability and Curiosity 

8. Loss and Avoidance 

These can be classified into being a left-side or right-side 
drive and being a white hat or black hat drive [Figure 2].  

 
Figure 2. Visualization of the Octalysis containing eight core 
drives, based on [12]. 
The left-side drives rely on extrinsic motivation as it 
focuses on analytical thought, logic, and obtaining 
ownership. In contrast, the right-side drives rely on intrinsic 
motivation as it focuses on social dynamics, self-expression 
and creativity. White hat drives are engaging since they 
make the user feel successful through mastery and an 
increased sense of meaning. Black hat drives, on the other 
hand, exploit the drive to want something, yet the fear of 
losing it which results in a more short-term engagement. 
Thus, white hat evokes long-term positive emotions, while 
black hat evokes short-term positive emotions. 
The Octalysis has been used to incorporate game elements 
in various digital systems, as well as in research of 
gamification in TEL contexts. Ymran et al. (2017) [33] 
explored what elements can lead to successful gamification 
of a TEL system teaching history based on the Octalysis. 
The work proposed several ways of designing game 
elements for the eight core drives. Similarly, Ouariachi et 
al. (2020) [28] found that the more core drive-related 
attributes that are included in a TEL system for pro-
environmental behaviors, the stronger mental and physical 
connections with the users. More specifically, the authors 
suggested incorporating the following elements: social 
influence, meaning, ownership, credibility, achievability as 
well as a challenge [28]. Freitas et al. (2017) [17] 
investigated how students’ motivation to learn math and 
physics can be identified and modeled using the Octalysis. 
The authors were able to successfully gain insights into 
what core drives engaged the participants of the study. 
Subsequently, they constructed a profile for the students 
with the purpose of basing gamification for a TEL system 
based upon it.  
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METHOD 
In this section of the paper, the research method will be 
presented. The section will include a description of the 
Double Diamond model, which was used in this study, how 
the gamification concept was designed, as well as how the 
concept was evaluated. 
The Double Diamond Model 
The Double Diamond model was introduced by the Design 

Council in 2003 with the purpose of visualizing the steps 
taken in a design and innovation process [14]. The model 
contains four stages: discover, define, develop, and deliver 
[Figure 3]. The process between finding a general problem 
and its solution is seldom linear, instead, designers are 
encouraged to iterate the stages to understand a problem 
and approach it successfully. Therefore, this model was 
adopted for this study as it allowed for a clear, yet 
explorative, design process as described below. 

 
Figure 3. Visualization of the Double Diamond model 
containing four stages between a general problem and finding 
a solution: discover, define, develop, and deliver. Based on 
[14]. 
Discover: Researchers behind Albert discovered an issue 
regarding users between the ages of 10 and 12. They found 
that children in this age group quickly lose interest in the 
application which required an intervention.  
Define: While younger users outside of the age span seem 
intrinsically motivated by the curiosity of learning, older 
users outside of the age span are extrinsically motivated by 
the need to pass the course. Therefore, we focused on the 
specific problem of targeting both intrinsic and extrinsic 
motivation of children in the given age span.  
Develop: We developed a design concept focusing on three 
core drives from the Octalysis [12] that are most relevant to 
children learning math and their motivation. 
Deliver: We delivered the design concept to existing Albert 

users to test whether the chosen gamification approach can 
motivate children between the ages of 10 and 12 to learn 
math. 

Developing the Design Concept 
Based on the related research in relation to the Octalysis, 
we chose to focus on three core drives to target the 
children's extrinsic and intrinsic motivation [22, 10]; these 
were Development and Accomplishment, Ownership and 

Possession, as well as Empowerment of Creativity and 
Feedback. We chose to design for these drives since they 
are well aligned with the design concept that we chose for 
this study, avatarism, which will be covered below. 

Development and Accomplishment (Core Drive 2) 
This core drive refers to the sense of growth and being 
motivated by the need to accomplish a targeted goal. Thus, 
it engages people by not only showing them how far they 
have come but also how much they have grown as 
individuals [12]. However, Chou also stresses that it is not 
sufficient to let people merely see progress, they must also 
feel it. This can be approached by implementing game 
elements such as progress bars, achievement symbols, 
status points, and leaderboards, etc. This core drive is 
classified as a left side, white hat drive, as it relies on 
extrinsic motivation, yet long-term engagement. 
Ownership and Possession (Core Drive 4) 
Chou claims that this core drive is related to the feeling of 
owning something and being motivated by the desire to 
protect, improve, and possess more of it [12]. One can 
design for this type of motivation by letting the users build 
something from scratch as well as incorporating avatars, 
exchangeable points, or collection sets, for example. Since 
this core drive relates to analytical thinking and extrinsic 
motivation it is located far left in the Octalysis but can be 
applied in both white hat and black hat manners.  

Empowerment of Creativity and Feedback (Core Drive 3) 
Unlike the previously presented core drives, this drive relies 
on intrinsic motivation related to being creative and seeing 
immediate results [12]. If implemented correctly it can 
evoke long-term positive emotions since it is a white hat, 
right side drive. Game elements that are connected to this 
core are, for example, milestones, the perception of “free 
will”, and boosters/skills that help the user reach their goal 
faster.  

The Design Concept 
We decided to focus on avatarism since doing so can foster 
both extrinsic and intrinsic motivation [6, 7, 8, 12], thus 
relating to all of the core drives presented above. An avatar 
is defined as a virtual character that a user creates to 
represent them in a game environment [15]. There are three 
types of identification with an avatar: similarity, embodied, 
and wishful identification [6]. To apply avatarism to a TEL 
platform we designed for enabling similarity and wishful 
identification. The design concept revolves around 
superheroes, as they support both types of identification. 
While similarity is helpful in learning contexts, wishful 
identification can support in completing tasks [6].  

The design concept proposed that when the user is first 
entering the Albert application, they are prompted to 
customize their avatar. Initially, the avatar can be made to 
look like the user (similar identification) by changing its 
hair, skin color, clothes, etc. As the user engages with the 
application and learns more math, they can make it look 
more like a superhero (wishful identification) by unlocking 
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superhero capes, etc. The design concept allowed the user 
to earn coins as they complete exercises. The coins can be 
used to buy accessories for their superhero, enabling them 
to customize it even further. When the user has completed 
their first test, they unlock their first cape which is a 
common superhero accessory used for flying. Lastly, when 
they have completed a full chapter they get a superpower. 
The amount of coins and name/strength of the superpower 
is displayed and dependent on the user’s performance. To 
conclude, the added gamification aimed to engage the user 
with the application immediately by creating an avatar and 
allow them to see it develop as they learn more math. Thus, 
the idea was to give the perception of control over the 
process and ultimately a sense of “free will”. 

Evaluation 
In order to evaluate whether applying avatarism to the 
Albert application could motivate children to learn math, 
we created a digital survey [9] targeted to Albert users 
between the ages of 10 to 12 in Sweden. The original 
survey was composed in Swedish language. The survey and 
results have been translated to English language for this 
report. A link to the survey was sent twice (including a 
reminder) to a total of 300 caregivers of users in the target 
group alongside information about this study. 
The survey contained five sections. The first section 
included the consent of the child and caregiver to provide 
anonymous responses to the study. The survey outlined the 
research purposes, protection of the user rights, contact 
details of the primary researcher, as well as how the data 
will be securely handled. The second section included 
questions about how the children view math to better 
understand their general attitude towards the subject. The 
third section included questions about how children view 
the Albert application to better understand the children’s 
attitude towards the application. The fourth section 
comprised a concept video4 presenting the developed 
design concept. The video encouraged the children to 
imagine being able to create a superhero and modify it by 
learning math, before rating the various survey items below 
on a scale from 1 (I fully disagree) to 5 (I fully agree).  
S1. It would be fun to create my own superhero in the 
Albert application. (Core Drive 2 and 4) 
S2. It would be fun to be able to change my superhero by 
learning more math. (Core Drive 2) 
S3. It would be fun to get superpowers by learning more 
math. (Core Drive 3) 
S4. It would be fun to be able to see my friends' 
superheroes in the Albert application. (Core Drive 4) 

 
4 https://vimeo.com/530688422 
 

S5. I think I would have wanted to make my superhero 
more powerful by completing exercises in the Albert 
application. (Core Drive 3) 
S6. It would be fun to make my superhero look different 
from myself by doing math. (Core Drive 2) 
S7. I think I would have felt confident seeing my superhero 
evolve. (Core Drive 3 and 4) 
S8. If I could have used these game elements when I first 
got the Albert application, I would have used the 
application more often. (Core Drive 2, 3, 4) 
The fifth section included a question regarding whether the 
children and caregivers were open to being contacted by the 
primary researcher to participate in a semi-structured 
follow-up interview about the design concept. The purpose 
for including this section, and possibly conducting 
interviews, was to gain further qualitative insights into how 
and why the children responded to the design concept as 
they did. Therefore, the interview manuscript contained 
personalized questions based on the gathered data from the 
survey. 

RESULTS 
A survey containing questions regarding attitude towards 
math, the Albert application, and the proposed design 
concept was sent out to a total of 300 users between the 
ages of 10 and 12. A total of 16 children participated, 
making the response rate 5,3%. Two (13%) of the children 
were 10 years old, nine (56%) of the children were 11 years 
old, and five (31%) of the children were 12 years old [Table 
1]. 

 
Table 1. Table of the participants, whether they think math is 
fun, and if they feel like it is important to be good at math. 

Attitude Towards Math 
Out of the 16 participating children, nine (56%) stated that 
they think math is fun [Table 1]. Two children out of these 
nine participants (22%) think math is fun because it is easy 
(C1, C4) and six of the nine children (67%) think math is 
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fun because it is challenging (C2, C8, C9, C14, C15, C16). 
The remaining participant out of the nine (11%) answered 
that it is fun because “[...] it is an important subject that 

can be very useful in the future” (C13). 

Out of the 16 participating children, five (31%) stated that 
they do not think math is fun [Table 1]. Four out of these 
five participants (80%) think it is not fun because it is 
challenging (C3, C5, C7, C10). The remaining participant 
out of the five (20%) answered that it is not fun because 
they "[...] just don't think it is fun" (C11). 
Out of the 16 participating children, two (13%) stated that 
they did not know whether they think math is fun or not 
[Table 1]. Both answered that they do not know because 
math is challenging (C6, C12). 
Out of the 16 participating children, 15 (94%) stated that 
they think it is important to be good at math [Table 1]. 
Eight out of these 15 participants (53%) stated that the only 
reason for this is because they want to pass the course (C2, 
C3, C4, C5, C7, C8, C11, C16). One of the 15 participants 
(7%) stated that in addition to wanting to pass the course, 
they think it is important to be good at math because they 
“[...] want good grades and make [their] parents proud” 
(C15). One of the 15 participants (7%) stated that in 
addition to wanting to pass the course, they also think it is 
important to be good at math because their 
caregiver/teacher/friends say that it is important (C12). 
Three of the 15 participants (20%) stated that the only 
reason that they think it is important to be good at math is 
that their caregiver/teacher/friends say that it is (C1, C6, 
C9). One of the 15 participants (7%) freely explained that 
they think it is important to be good at math because they 
“[...] want to get good grades and become smarter and 

more intelligent” (C14). Lastly, one of the 15 participants 
(7%) wrote that the reason for thinking it is important to be 
good at math is because “it can be useful to know, for 

example, if [they are] out shopping and want to know how 

much [they] have to pay” (C13). 

Out of the 16 participating children, one (6%) stated that 
they do not think it is important to be good at math [Table 
1]. When asked why, they stated that they only want to pass 
the course (C10).  

Attitude Towards Albert 
The result shows that the participants use the Albert 
application on an average 2,8 times per week. The findings 
also show that on a scale from 1 (not fun at all) to 5 (very 
fun), the participants rated Albert’s level of fun to an 
average of 3,6 [Table 2]. 

 
Table 2. Table of the participants, their ratings of how much 
fun they think it is to use Albert on a scale from 1 to 5, and 
how many times they use Albert per week. 
Six participants stated that the only reason for using Albert 
as frequently as they do is because they are told to do so 
(C1, C4, C5, C7, C9, C11). Two participants stated that 
besides being told to use Albert as frequently as they do, 
they also do so because they think it is fun to use the 
application (C2, C16). One participant stated that besides 
being told to use Albert at such frequency as they do, and 
finding it fun to do so, they also use the application to such 
an extent because they think it is fun to learn math (C8). 
Another participant stated that besides being told to use 
Albert as frequently as they do, they do so because they 
think it is fun to learn math, but the application itself is not 
a motivator (C3). 
One participant stated that the only reason for using Albert 
as frequently as they do is because they think it is fun using 
the application (C6). Two participants stated that the only 
reason for using Albert at such frequency as they do is 
because they think it is fun to learn math (C10, C12). Two 
participants stated that the reason for using Albert at such 
low frequency as they do is because they forget to use it 
(C14, C15). One participant explained that they only use 
Albert when “[they] don't understand or have got 

homework” (C13). 
Attitude Towards the Design Concept 
To gain insight into whether our design concept, and more 
specifically avatarism, could increase the motivation to 
learn math using the Albert application, the participants 
rated eight survey items on a scale from 1 (I fully disagree) 
to 5 (I fully agree). The average rating of each survey item 
is presented below [Table 3]: 

 
Table 3. Table of the average ratings of each survey item, by 
all participants. 
The average rating of each survey item, by the nine 
participants who stated that they think math is fun (C1, C2, 
C4, C8, C9, C13, C14, C15, C16), is presented below 
[Table 4]:  
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Table 4. Table of the average rating of each survey item, by 
the participants who think math is fun. 
The average rating of each survey item, by the seven 
participants who stated that they do not think math is fun 
(C3, C5, C6, C7, C10, C11, C12), is presented below 
[Table 5]: 

 
Table 5. Table of the average rating of each survey item, by 
the participants who do not think math is fun. 
The average rating of each survey item, by the 10 
participants who rated the level of fun it is to use Albert 

above average (C2, C3, C6, C8, C9, C12, C13, C14, C15, 
C16), is presented below [Table 6]: 

 
Table 6. Table of the average rating of each survey item, by 
the participants who rated Albert’s level of fun above average. 
The average rating of each survey item, by the six 
participants who rated the level of fun it is to use Albert 
below average (C1, C4, C5, C7, C10, C11), is presented 
below [Table 7]: 

 
Table 7. Table of the average rating of each survey item, by 
the participants who rated Albert’s level of fun below average. 
Pairwise Comparisons and Correlations 
The comparison between participants who said that they 
think math is fun and the participants who did not agree that 
math is fun have shown interesting findings. A pairwise 
comparison using non-parametric t-test showed that there is 
a statistical significance difference regarding creating own 

superheroes using the Albert application (S1). Participants 
who liked math were more likely to prefer creating their 

superheroes (M=4.33, SD=1), compared to students who 
did not (M=3.14, SD=3.14), t(14) = 12, p = 0.022 with a 
strong effect size of 0.62.  

In the same vein, there was a statistical significant 
correlation between liking the idea of creating their own 

superhero using the Albert application (S1) and preferring 

to be able to alter your superhero (S2) r(14) = 0.84, p < 
.001, getting superpowers by learning more math (S3) r(14) 
= .96, p < .001, wanting to make their own superhero more 

powerful by completing exercises (S5) r(14) = .88, p < .001, 
feeling confident seeing their superhero evolve (S7) r(14) = 
.54, p < .05. Furthermore, there was also a significant 
statistical correlation between thinking math is fun and the 

likelihood of using the application more if it had these game 

elements (S8) r(14) = 0.7, p < .001 [Figure 4]. 

 
Figure 4. Heatmap of the correlation between survey item 1 
(S1) and the remaining seven survey items. 
Similarly, participants who likes math were more likely to 
prefer getting superpowers by learning math (S3) t(14) = 
13.5, p = .046, making their superhero powerful by 

completing exercises (S5) t(14) = 13, p = .048 and making 

their superhero look different from themselves (S6) t(14) = 
12, p = .038 [Table 8]. 

 
Table 8. Table of the participants grouped by whether they 
like math, the groups’ average rating of each survey item, and 
standard deviation. The table also includes p-Value and effect 
size of each survey item.  

A pairwise comparison using non-parametric t-test showed 
that there was a statistical significance difference regarding 
creating own superheroes using the Albert application (S1). 
Participants who rated the level of fun it is to use Albert 
above average were more likely to prefer creating their 

superheroes (M=4.3, SD=0.95), compared to students who 
rated it below average (M=3, SD=0), t(14) = 9, p = 0.011 
with a strong effect size of 0.7. Similarly, participants who 
rated the level of fun it is to use Albert above average were 
more likely to prefer getting superpowers by learning math 
(S3) t(14) = 10.5, p = .027 and making their superhero 

powerful by completing exercises (S5) t(14) = 10.50, p = 
.032 [Table 9]. 
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Table 9. Table of the participants grouped by how much fun 
they think it is to use Albert, the groups’ average rating of each 
survey item, and standard deviation. The table also includes p-
Value and effect size of each survey item.  

The Semi-Structured Interview 
Each participating child was asked whether they were 
willing to participate in a semi-structured interview. Ten 
out of the 16 participants (63%) were willing to do so. 
However, only C8 responded when we asked to schedule it, 
making the response rate 10%. The interview was 
conducted over a recorded phone call that lasted for 
approximately 15 minutes. C8 and their caregiver filled out 
a consent form that was sent by email before the interview. 
Hereafter, we will refer to C8 by Alex for privacy reasons. 

Alex’s ratings of each survey item regarding implementing 
avatarism in Albert according to the design concept is 
presented below [Table 10]: 

 
Table 10. Table of Alex’s rating of each survey item. 

During the interview, Alex explained that they like learning 
math because they enjoy finding solutions to math problems 
and seeing progress as they get better and faster at doing so. 
When asked what they mean by stating that the subject is 
challenging, Alex said that some parts of the syllabus are 
more difficult than others, like for example multiplication. 
Alex confirmed that they use the Albert application for 30 
minutes, five days per week according to an agreement with 
their caregiver who accompanied them during the 
interview. The caregiver clarified that using Albert is a 
daily chore and that Alex does not get any rewards for 
doing so. Even though Alex confirmed that they like using 
the application, the caregiver added that they have to 
remind Alex to use it daily. Alex admitted that it is not an 
entirely willingly routine, however, it feels somewhat 
entertaining to use the application when doing so because it 
helps them understand and solve problems faster. 
Subsequently, Alex feels like math has become an easier 

subject to learn in school since starting to use Albert about a 
year ago. They stated that it is more boring to learn math in 
school than by using Albert because they find the traditional 
math material to be dull. Sometimes they play math games 
with dice in school, which Alex finds boring as well, but no 
TEL platforms are used during the math lessons.  
Alex does not use any other TEL platforms besides Albert 
at home. However, they do enjoy using TikTok5, a video-
sharing social network platform, and Hay Day6, a mobile 
farming game. When asked what they find entertaining with 
these applications, in contrast to Albert, they answered that 
TikTok is fun because it provides a mix of content that is 
easily accessed. Hay Day, on the other hand, is fun because 
it lets them create and take care of their farm. Alex explains 
that they can collaborate with friends and that they become 
happy when their farm is successful. 

The interview confirmed Alex’s excitement for the design 
concept. After filling out the initial survey they had 
immediately gone to the Albert application to create their 
superhero. The caregiver explained that Alex had thought 
that the gamification was already implemented and that 
they had become disappointed when they realized that that 
was not the case. Alex explained that they liked the concept 
of earning small rewards and being able to see the 
superhero change and evolve as they learned more math. 
They were also excited to be able to change the appearance 
of their superhero to their liking. They explained that the 
superhero would not necessarily have to look “pretty”, 
instead, they thought it would be exciting to explore 
different styles to make it look fun and different from 
themselves. Alex expressed that such a type of freedom, 
together with the rewards, would motivate them to use the 

Albert application more willingly.  

DISCUSSION 
The purpose of this study was to examine how gamification 
can be used in a mobile TEL application, such as Albert, to 
better motivate children to learn math. We chose to design 
an avatar concept according to three of the core drives from 
the Octalysis: Development & Accomplishment, Ownership 
& Possession, as well as Empowerment of Creativity & 
Feedback [12]. In order to evaluate whether avatarism can 
help motivate children, we sent out a survey to understand 
what drives children to learn math, use Albert, and whether 
avatarism can motivate them further. The following section 
will discuss the results of the study, method, and future 
research. 

Result Discussion 
The evaluation showed that 15 out of the 16 participants 
thought it was important to be good at math due to grades 
or other’s opinions (external reasons). In addition, eight out 
of 16 participants used Albert because they were advised to. 

 
5 https://www.tiktok.com/ 
6 https://hayday.com/ 



 9 

In other words, there was a strong extrinsic motivation 
among the children to engage with the TEL platform as 
they were less driven by their own desire to learn math [19]. 
Four of the participating children were also intrinsically 
motivated users of the application. They thought that it was 
fun using Albert and/or thought that it was fun learning 
math, thus, they were driven by their internal interest to 
engage with Albert. Three of the participants were strongly 
intrinsically motivated to use Albert according to the 
collected data.  

It was important for us to design for extrinsic and intrinsic 
motivation to avoid creating what Chou calls “the shell of a 
game experience” [4, 10, 12, 22]. Thus, the aim was to 
design for a long-term engagement that suits various user 
goals and needs [4]. This was supported by our findings as 
the highest rated survey items (S1 and S3) targeted all three 
core drives that we selected for our design. The related 
game elements have the potential to foster both intrinsic 
and extrinsic motivation. In contrast, the lowest rated 
survey item (S6) implied that the children wanted to make 
an avatar that was similar to themselves rather than one that 
they could wishfully identify with. This finding is 
concordant with what was suggested regarding enabling 
similar identification in a learning context [6]. On the other 
hand, it was also suggested that wishful identification can 
be helpful in a task-oriented context [6]. However, our 
findings implies that it might not act as a motivator itself. 

Our findings also showed that participants who already had 
a positive attitude towards math and/or Albert, were more 
excited to engage with the developed design concept. This 
is not surprising as they are presumably more engaged with 
their education. These findings imply that implementing 
avatarism in the Albert application in a way that targets 
Core Drives 2, 3, and 4 has the potential to better motivate 
these children to further engage with the TEL platform in 
question. These findings corroborate previous research in 
the avatarism arena, which showed that creating avatars can 
foster both intrinsic and extrinsic motivation to engage with 
digital systems [6-8, 12].  

Simultaneously, the results indicated that the children who 
stated that they do not like math and/or have rated the level 
of fun it is to use Albert below average, are still open to the 
idea of creating their own superhero and altering it as they 
learn more math. This can be explained by the fact that the 
design concept includes elements that are commonly used 
in other popular mobile games, such as Hay Day [12]. As 
Alex explained during the semi-structured interview, Hay 

Day involves creating and taking care of a virtual farm. 
Hence, players are motivated to engage with the game since 
it targets both Core Drive 2 and 4 in a similar manner as 
Albert users would create and take care of a superhero. 
Therefore, embedding gamification in Albert also has the 
potential to better motivate children with a less positive 
attitude towards the subject to learn math. This indicates 
that avatar-centered gamification has the potential to 

increase the motivation of children to learn math using a 
TEL platform as also stated by Tara J. Brigham (2015) [10] 
and AL-Smadi Mohammad (2014) [27]. In addition, these 
findings align with the research by Chou (2019) [12] who 
encourages designers to not only focus on the usability of 
how to complete tasks but also focus on making the users 
want to complete tasks in the first place. Moreover, such 
findings are well aligned with the previous research on 
gamification in TEL application contexts [17, 18, 28, 33]. 
The results showed that adding game elements to a mobile 
learning platform can help engage children in a similar way 
that was previously proposed in mentioned research above. 

Method Discussion 
Because of COVID-19, the access to participants in this 
study was limited. Therefore, we primarily relied on getting 
information about the users of Albert by the company in the 
first and second phases of the Double Diamond model [28]. 
We realize that it would have been fruitful to get more 
detailed input from the users before developing and 
delivering the design concept which was hindered by the 
pandemic. In that way, we would have better understood 
what affects the users’ attitude towards math and the Albert 

application and would have been able to design thereafter. 
Subsequently, we could have improved the concept before 
showing it to the children and understand whether it could 
help motivate them to learn math. The Design Council [14] 
stated that a design process is seldom linear, and therefore 
we suggest that this work is seen as a part of a more 
extensive research and design process as our delivered 
concept is not yet ready to be implemented. 

The concept video presented to the children revolved 
around the initial phase of using Albert, meaning; creating a 
superhero and beginning to alter it. Focusing on such a 
short span of the user journey made it difficult to infer how 
creating and changing a superhero would create a sense of 
empowerment. The Core Drive of Empowerment of 
Creativity and Feedback is a white-hat drive, meaning that 
is meant to evoke long-term engagement which is difficult 
to depict in a short video [12]. Interestingly, Alex stated 
that the concept was clear enough to evaluate. It is, 
however, important to point out that while long-term 
engagement is of course fruitful for learning math, 
investigating the long-term effects of avatarism was not the 
intention of this study. It remains to be investigated in 
future studies, how such game elements can help improve 
children's math abilities and perceived intelligence. 

The response rate of the survey was 5.3% and only one of 
the 16 participants took part in a follow-up interview. There 
are several possible reasons for the low engagement. First 
of all, the Covid-19 might have affected the response rate as 
people might have other priorities than participating in 
research studies during a pandemic. Secondly, the survey 
was sent out via Albert’s company email, hence, might have 
been mistaken for spam, thus decreasing the response rate. 
Lastly, caregivers of children who do not like math and/or 
the Albert application are presumably not as interested in 
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filling out a form about it. This relates to another issue 
regarding the data that was collected. The majority of the 
participants like math (56%) and think that Albert’s level of 
fun is above average (63%) which has affected the results 
according to the conducted t-tests. Therefore, it is important 
to note that the results might have looked different if only 
children who do not like math or do not enjoy the Albert 

application had participated in the study.  
The semi-structured interview with Alex, who stated that 
they were motivated to use Albert in the survey, revealed 
that they were more driven by extrinsic factors than 
intrinsic ones. This might have made our results more 
skewed towards extrinsic motivation. Therefore, the 
gathered data should be thoughtfully analyzed considering 
self-reporting and influence by external factors [9]. Due to 
the low response rate and the time limit of the study, we 
were not able to conduct more than one interview. The 
interview with Alex was beneficial as it shed light upon 
information that was not captured by the survey. By 
complementing the survey with interviews, we had the 
opportunity to better understand what motivates children 
[4] and how they interpreted the design concept. If more 
children would have responded to the survey and partaken 
in semi-structured interviews, we would have collected a 
stronger set of data resulting in both statistical and 
qualitative insights. 

Future Research 
We suggest that designers iterate the Double Diamond 
model [14] further to continue developing the gamification 
of Albert and other mobile TEL platforms. As this work is 
based upon the Octalysis, it would be interesting to 
compare this framework and results to other gamification 
frameworks. In addition to doing so, it would be fruitful to 
examine how avatarism, or other game elements, can affect 
children's math performance and self-esteem over time. We 
also suggest further implementing game elements in a TEL 
platform, such as Albert, in order to examine how it can 
affect children’s math performance, motivation levels, and 
self-esteem over time. 
CONCLUSION 
This study aimed to investigate how gamification can be 
implemented in the design of a mobile TEL application, to 
motivate children to learn math. We used the Double 

Diamond method to design game elements for the Albert 

application according to the Octalysis. The design concept 
focused on avatarism in order to foster both intrinsic and 
extrinsic motivation. Children between the ages of 10 and 
12 evaluated the design concept through a survey and semi-
structured interview. Our results indicated that adding game 
elements, namely avatarism, to a mobile TEL application 
can motivate children to learn math and help them in their 
education. Such findings provide an example of how to 
improve a mobile TEL application to engage students. 
While we studied a math context, we believe there is a 
potential of our method to be harnessed in several other 
contexts. Furthermore, we encourage future work to 

research how gamification can enhance children’s math 
performance and self-esteem over time. 
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