
159Journal of Science and Technology © KNUST 2024

Journal of Science and Technology, Vol. 42, No. 2 (2024), pp 159 - 174

© 2024 Kwame Nkrumah University of Science and Technology (KNUST)

https://dx.doi.org/10.4314/just.v42i2.10 

GAMIFICATION IN EDUCATIONAL SPACE: A 
SYSTEMATIC REVIEW

Appiah, E.1*, Essel H. B.1, Antwi A. E.2

1Department of Educational Innovations, Kwame Nkrumah University of Science and Technology, 
Kumasi, Ghana

2Department of Publishing Studies, Kwame Nkrumah University of Science and Technology, 
Kumasi, Ghana

*Corresponding author: appiahernest12@gmail.com

ABSTRACT
The study looked at papers on gamification from 2015, with the main spotlight on Dicheva, Dichev, 
& Agre. The paper identified 28 papers and special references given to  Ryan & Deci, Deterding, 
et al., and Mora, et al. The review discussed the questions raised by Dicheva et al., Dichev & 
Dicheva (1) What educational context has gamification been applied to? (2) What game elements 
have been used to gamify the lessons? and the gap raised by Ofosu-Ampong (3) What is the role 
of motivation in gamification? The review also discovered that the use of gaming elements in 
education has a greater impact on academic performance with points, leaderboards, and badges 
being the most used gaming elements in gamification in education practice. Also, on the subject 
of motivation which the review sought to understand its role in the process of gamification, it 
is evident to understand that, the concept of gamification itself in technical wise a motivational 
design problem. The review concluded that research in education is unending, as such future 
research should look at specific gaming elements with their efficacy in an educational context.

Keywords: Gamification, Motivation, Self-determination theory, gameful experience, game 
elements
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INTRODUCTION
As an emerging technology, gamification has 
found space in health, training, marketing, 
human resource, environmental protection, 
crowdsourcing, human well-being, and 
education (Dichev & Dicheva, 2017, Jarnac de 
Freitas & Mira da Silva, 2020). The thought of 
gamification for education has drawn in many 
academicians as it addresses the increasing 
concerns about engagement and motivation 
in the current technologically advanced 
times (Imran, 2019) as it has become one key 
sector where gamification has been explored 
(Dichev & Dicheva, 2017). The rapid rise of 
gamification literature in academics started 
around 2011 and 35.4% of empirical and 
46.7% of non-empirical reviews (Koivisto & 
Hamari, 2019). The term since its inception to 
stimulate motivation, behavioral alterations, 
friendly competition, and cooperation 
in different settings, such as customer 
engagement, employee performance, social 
loyalty, and education (Dichev & Dicheva, 
2017) in the areas as described by Dichev & 
Dicheva (2017); Jarnac de Freitas & Mira da 
Silva (2020), has been defined as the sensation 

of creating gameful experiences. Gamification 
is the utilization of game features, chiefly 
video game elements, in a non-game scenario 
for the purpose of promoting motivation and 
engagement in learning (Alsawaier, 2018). The 
focus of the former defining gamification was 
to define games as having the tendency to 
free learners from the traditional pedagogies 
and to free their interest for engagement and 
interest. Kapp (2013) as cited in (Alsawaier, 
2018), defines gamification as the application 
of game-based mechanics, aesthetics, and 
thinking to motivate people, and engage 
action to solve problems. Gamification is 
the application of game design constituents 
in non-game settings to engage participants 
and encourage desired behaviors ( Rahman 
, Ahmad, & Rabaah , 2018). Among all the 
definitions, the most widely used is that 
of Deterding, et al., (2011) as conceded 
by (Murillo‐Zamorano & Muñoz, 2021). 
Deterding, et al., (2011), defines gamification 
as the application of game design components 
in a non-game context (Deterding, et al., 
(2011). 

Table 1.    Tabular Explanations of Gamification by Different Authors

Author(S) Definition

deterding et al, (2011) Gamification is the application of game elements in a 
non-game context.

Kapp (2013) Gamification is the use of game-based mechanics, 
aesthetics, and thinking to motivate and engage people.

rahman et al, (2018) Gamification is the use of game design components in 
non-game setting to augment desired behaviors.

werbach (2014) Gamification is the process of making activities more 
game-like.

hamari et al, (2019) Gamification is the process of creating sensational 
gameful experience.

The concept of gamification has been adopted 
into all spaces of human development with the 
aim of shaping behavior in the right direction 

(Dicheva, Dichev, & Agre, 2015). The purpose 
of gamification is its promising capacity of 
inciting motivation and engagement (Imran, 
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2019). In education, which is of interest to 
the review, gamification denotes the use of 
gameful features and gameful experiences in 
the planning of the learning process (Dichev 
& Dicheva, 2017). Traditional methods 
of pedagogy have a central problem of 
conflicting the interest and engagement of 
learners (Smith et al, 2005 as cited in Pesare, 
Roselli, Corriero, & Rossano, 2016). To curb 
this problem to increase the interest and 
engagement of the learners, it is imperative to 
adapt a technological, innovative program that 
would buffet the problem of disengagement. 
The adaption and use of gamification as a 
pedagogical tool provide some panacea for 
many students who find themselves estranged 
from the traditional method of schooling 
(Alsawaier, 2018). The purpose of gamification 
is a matter of adding features as seen in games 
in learning to create injection as that found 
in games.

The concept of gamification has become 
a key area in educational research (Dichev 
& Dicheva, 2017, Martí-Parreño, Méndez-
Ibáñezt, & Alonso-Arroyo, 2016) as researchers 
have been writing extensively on the subject 
in relation to education to addressing the key 
developments and progress the methodology 
is taking. Such writings are evident in (Dicheva, 
Dichev, & Agre, 2015, Ofosu-Ampong, 2020, 
and Dichev & Dicheva, 2017). Though there 
have been constant visits to tackle the 
developmental issues connected to the use 
of gaming elements to augment the process 
of learning, these highlights would not 
have longer-lasting solutions to addressing 
the perpetual needs of the technology. In 
the highlights of Ofosu-Ampong (2020), he 
recommended in addressing the impact of 
gamification on learners, it is imperative to 
introduce moderating and mediating factors 
such as motivation. Dichev & Dicheva (2017) 
posits majority of reviewed papers analyze 
specific educational effects of gamification, 
the focus is often shifted from motivation. 
These gaps identified by the researchers 

keep evolving into new forms as the new 
developments would constantly create new 
gaps. The focus of this article reviews of the 
present state of gamification in connection 
with education taking into consideration the 
issues of motivation. Reviews are relevant to 
the development and learning of gamification, 
especially in progressing our knowledge, 
propounding theories, and unearthing new 
areas of research (Webster & Watson, 2002 
as cited in Ofosu-Ampong, 2020).

The focus of the research is to comprehend 
gamification research in education as 
conceded also by (Ofosu-Ampong, 2020). 
Gamification has become a new area of 
technology that increases engagement and 
interest, especially in education to foster 
problem-solving skills and promote desirable 
behaviors (Zichermann & Cunningham, 
2011). Deterding, Dixon, Khaled, & Nackle 
(2011) admits there are varieties of research 
questions regarding gamification in education. 
The main research questions for the review 
are adopted from the highlights (Dicheva, 
Dichev, Agre, 2015, Dicheva, Dichev, 2017) and 
further added. The research questions are:

1.	 What educational context has gamification 
been applied to?

2.	 What game elements have been used to 
gamify the lessons?

3.	 What is the role of motivation in 
gamification?

METHODOLOGY
The selection standard was based on the 
PRISMA statement (Moher, Liberati, Tetzlaff, 
& Altman, 2009). The research focused on 
mapping existing literature on gamification 
in the field of education. The search span 
was from the year 2015 to 2021 and special 
preference given to ( Ryan & Deci , 2000), 
(Deterding, Dixon, Khaled, & Nackle, 2011), 
and (Mora, Riera, González, & Arnedo-
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Moreno, 2015). For this research, the 
researcher developed a search strategy 
to identify relevant kinds of literature, 
and the search was directed to these 
databases: WILEY, SAGE, ELSEVIER, TAYLOR 
and FRANCIS, EMERALD with the following 
descriptors, “GAMIFICATION”, “GAMIFICATION 
and EDUCATION”, “GAMIFICATION and 
MOTIVATION”. The works of literature 
included journal articles and book chapters. 
The methodology used made it feasible to 

select download and select papers relevant 
to this review. The initial search results gave 
the researcher 232 papers which were later 
scaled down to 63 after careful reading of 
the abstract to delete those which were not 
relevant to education and duplicates. After 
further scrutiny of the remaining papers 
were scaled down to 28 which focused on the 
main highlights of (Dicheva et al, 2015) and 
on motivation.

Fig 1. Screening Process in a flow diagram 

Table 2. Journal Selection

Journal Number Article/Chapter

sage 3 Ofosu-Ampong, 2020, (Gunduz & Akkoyunlu, 2020), 
(Cakıroglu & Guler, 2021)

taylor and francis 1 (Buckley & Doyle, 2016), (Martí-Parreño, Galbis-Córdova , & 
Currás-Pérez, 2021), ( Yıldırım & Şen, 2019), (Xiaoqing Ma, 
2021)

emerald 1 (Alsawaier, 2018),
wiley 6 (Ortiz‐Rojas, Chiluiza, & Valcke, 2019), ( Jurgelaitis, 

Čeponienė, Čeponis, & Drungilas, 2018), (Isabelle, 2020), 
(Tantawi, Sadaf , & AlHumaid, 2016), (Guay, 2016), (Hu, 
Shewokis, & Fung, 2016)
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elsEvier 6 (Yildiz, Topcu, & Kaymakci, 2021), (Krath, Schurmann, & 
Korflesch, 2021), (Xu, et al., 2021), (Bai, Hew, Sailer, & Jia, 
2021), (Treiblmaier & Putz, 2020),  , (Roy & Zaman, 2018)

SPRINGER 8 Rahman , Ahmad, & Rabaah , 2018), (Dicheva , Dichev , 
& Agre, 2015),( Dicheva , Dichev , 2017), ( Imran, 2019), 
, (Pesare , Roselli , Corriero , & Rossano, 2016), (Murillo‐
Zamorano, Sánchez, Godoy‐Caballero, & Muñoz, 2021), 
Smiderle, Rigo, Marques, Coelho, & Jaques, 2020), ( Toda, et 
al., 2019).

8 
 

 

Fig 1. Graphical presentation of Journal Selection 

3. DATA EXTRACTION 

A literature survey consistently utilizes a framework for building the measure of the works 

in an intended area. This framework apprehends the potential properties of interest and 

establishes a relationship of the surveyed works and draws meaningful conclusions. The use 

of gamification in learning involves a number of aspects, including game features, 

educational setting, learning achievements, learner statistics, and the gamified scope 

(Dicheva, Dichev, 2017) and further adding the motivational affordances that gamification 
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Data Extraction
A literature survey consistently utilizes a 
framework for building the measure of the 
works in an intended area. This framework 
apprehends the potential properties of interest 
and establishes a relationship of the surveyed 
works and draws meaningful conclusions. 
The use of gamification in learning involves a 
number of aspects, including game features, 
educational setting, learning achievements, 
learner statistics, and the gamified scope 
(Dicheva, Dichev, 2017) and further adding 
the motivational affordances that gamification 
provides to incite the interest of learners 
within a learning space. 

Review of Empirical Data
The results of the review are presented in the 
space within the research questions to provide 
a systematic dictation of facts. The results 
follow the order as presented below:

What educational level is targeted? 

For the purpose of the study space and the 
number of articles and book chapters the 
research reviewed, the following numbers 
were observed as to the levels of education 
gamification has been explored over the 
period within the research restrictions (2016-
2021).
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Table 3. Educational Level Distribution 

Level Number Author(S)
Higher Education 16 (Smiderle, Rigo, Marques, Coelho, & Jaques, 2020), 

(Buckley & Doyle, 2016), ( Rahman , Ahmad, & Rabaah 
, 2018), (Murillo‐Zamorano, Sánchez, Godoy‐Caballero, 
& Muñoz, 2021), (Martí-Parreño, Galbis-Córdova , & 
Currás-Pérez, 2021), (Ortiz‐Rojas, Chiluiza, & Valcke, 
2019), (Jurgelaitis, Čeponienė, Čeponis, & Drungilas, 
2018), (Isabelle, 2020), (Tantawi, Sadaf , & AlHumaid, 
2016), (Pesare , Roselli , Corriero , & Rossano, 2016), 
(Imran, 2019), (Yildiz, Topcu, & Kaymakci, 2021), (Bai, 
Hew, Sailer, & Jia, 2021), (Aguiar-Castillo, Hernandez-
Lopez, Saa-Perez, & Perez-Jimenez, 2020), (Roy & 
Zaman, 2018)

secondary education 1 (Treiblmaier & Putz, 2020)
general education 1 (Gunduz & Akkoyunlu, 2020)
lower grade 1 (Cakıroglu & Guler, 2021)

Most of the research done on the subject of 
education has been done in higher education 
as the works of literature sourced affirms 
that effect. Dicheva & Dichev (2017), admits 
the possible explanation for this may be 
the possibility of easily experimenting with 

gamification in higher education courses as 
compared to other levels of human learning 
institutions. Learners in higher education have 
the necessary technical skill and computer 
adaptability which supports most gamified 
learning spaces.

11 
 

 

Fig 2. Graphical distribution of Educational Level 

Which learning subjects are gamified? 

Table 4. Subject Target 

SUBJECT NUMBER AUTHOR(S) 

INFORMATION 

TECHNOLOGY & 

COMPUTER SCIENCE 

8 (Rahman , Ahmad, & 

Rabaah , 2018), (Imran, 

2019), (Smiderle, Rigo, 

Marques, Coelho, & Jaques, 

2020), (Bai, Hew, Sailer, & 

Jia, 2021), (Roy & Zaman, 

2018), (Ortiz‐Rojas, 

Chiluiza, & Valcke, 2019),  

(Jurgelaitis, Čeponienė, 

Čeponis, & Drungilas, 

2018), (Buckley & Doyle, 
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Which learning subjects are gamified?

Table 4. Subject Target

Subject Number Author(S)
Information 
Technology & 
Computer Science

8 (Rahman , Ahmad, & Rabaah , 2018), (Imran, 2019), 
(Smiderle, Rigo, Marques, Coelho, & Jaques, 2020), 
(Bai, Hew, Sailer, & Jia, 2021), (Roy & Zaman, 2018), 
(Ortiz‐Rojas, Chiluiza, & Valcke, 2019),  (Jurgelaitis, 
Čeponienė, Čeponis, & Drungilas, 2018), (Buckley & 
Doyle, 2016), 

Medicine 2 (Pesare , Roselli , Corriero , & Rossano, 2016), (Tantawi, 
Sadaf , & AlHumaid, 2016)

Business 2 (Murillo‐Zamorano, Sánchez, Godoy‐Caballero, & 
Muñoz, 2021), (Treiblmaier & Putz, 2020), (Isabelle, 
2020), 

Tourism 1 (Aguiar-Castillo, Hernandez-Lopez, Saa-Perez, & Perez-
Jimenez, 2020), 

Language 1 ( Toda, et al., 2019).
 

A chunk of research has been done within 
the space of IT and CS as put alongside other 
areas of education in this study. The same 
result was recorded in Dicheva & Dichev ( 
2017). The overwhelming difference between 

the numbers of CS/IT and other subjects in 
the application of games could be that they 
are more suitable subjects to implement 
gamification but such pieces of evidence are 
not substantiated.

13 
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What is the impact of gamification on learning? 

Table 5. Impact of Gamification 

AUTHOR(S) EFFECT 

RAHMAN, AHMAD, & RABAAH (2018) Successful 

IMRAN (2019)  

PESARE, ROSELLI, CORRIERO, & 

ROSSANO (2016) 

Successful 

MURILLO‐ZAMORANO, SÁNCHEZ, 

GODOY‐CABALLERO, & MUÑOZ, 

(2021) 

Successful 

SMIDERLE, RIGO, MARQUES, 

COELHO, & JAQUES (2020) 

Mixed 

ORTIZ‐ROJAS, CHILUIZA, & VALCKE 

(2019) 

Successful 
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What is the impact of gamification on learning?

Table 5. Impact of Gamification

Author(S) Effect
Rahman, Ahmad, & Rabaah (2018) Successful
Imran (2019)
Pesare, Roselli, Corriero, & Rossano (2016) Successful
Murillo‐Zamorano, Sánchez, Godoy‐Caballero, & Muñoz, (2021) Successful
Smiderle, Rigo, Marques, Coelho, & Jaques (2020) Mixed
Ortiz‐Rojas, Chiluiza, & Valcke (2019) Successful
Jurgelaitis, Čeponienė, Čeponis, & Drungilas (2018) Successful
Isabelle (2020) Successful
Tantawi, Sadaf , & AlHumaid, (2016) Successful
Buckley & Doyle (2016) Successful
Martí-Parreño, Galbis-Córdova & Currás-Pérez (2021) Successful
Yildiz, Topcu, & Kaymakci (2021) Successful
Bai, Hew, Sailer, & Jia (2021) Successful
Treiblmaier & Putz (2020) Successful
Gunduz & Akkoyunlu (2020) Successful
Cakıroglu & Guler (2021) Successful

Fig 4. Graphical Presentation of Gamification Impact

The data set presents a number of positives 
outcomes to the application of gamification 
in education which is line with the results 
of (Yıldırım & Şen, 2019). It is imperative 
to understand that in the literature, the 
results from the research do not only reveal 
gamification affecting academics or specific 
subjects only (Murillo‐Zamorano et al., 2021; 
Ortiz‐Rojas, Chiluiza, & Valcke, 2019; Jurgelaitis 
et al., 2018; Isabelle, 2020; Tantawi, Sadaf, 
& AlHumaid, 2016; Martí-Parreño, Galbis-
Córdova , & Currás-Pérez, 2021; Gunduz & 
Akkoyunlu, 2020; Gunduz & Akkoyunlu, 2020) 
but gamification was also used in the process 
of testing its motivational powers and how it 
is able to increase motivation and engagement 
in learners (Rahman, Ahmad, & Rabaah , 2018; 
Imran, 2019; Pesare et al., 2016; Yildiz, Topcu, 

& Kaymakci, 2021; Bai, Hew, Sailer & Jia, 2021; 
Treiblmaier & Putz, 2020; Aguiar-Castillo et al., 
2020). In other literature, the results obtained 
were specified as mixed as the outcome of 
gamification on learning and engagement 
was positive and negative depending on 
their personality traits (Smiderle et al., 2020; 
Buckley & Doyle, 2016).

Which game elements have been used?

Gamification is the application of game design 
elements in a non-game setting to stimulate 
desired behaviors (Rahman et al, 2018).  
According to (Werbach & Hunter, 2012), the 
elements for gamification can be grouped into 
three, namely: dynamics: correspond to the 
highest imaginary level in a gamified system. 
It sums up constraints, emotions, narrative, 
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progression, and relationships (Dichev & 
Dicheva, 2017), mechanics: the activities 
used to drive the users’ actions and are 
staged through the components (Toda, et al., 
2019). Examples include challenges, chance, 
competition, cooperation, feedback, resource 
acquisition, and rewards, Components: refer 
to external rewards and feedback features 
like points, badges, leaderboards, etc. It is 

evident that most of the educational studies 
on gamification are presumptuous about the 
use of game elements within the learning 
process (Dichev & Dicheva, 2017). The number 
and types of elements constructed from 15 
out of the 25 of the literature encountered 
which provided specific types of elements 
used are presented in a tabular form.

Table 6. Gamification Elements Used by Authors 

Element Number Author(S)
Points 1 Rahman , Ahmad, & Rabaah (2018)
Badge 1 Imran (2019)
Points, Ranks, Reward 3 Pesare , Roselli , Corriero , & Rossano 

(2016)
Leaderboards, Badges 2 Murillo‐Zamorano, Sánchez, Godoy‐

Caballero, & Muñoz, (2021)
Leaderboards 1 Ortiz‐Rojas, Chiluiza, & Valcke (2019)
Ranks, Points, Badges 3 Smiderle, Rigo, Marques, Coelho, & 

Jaques (2020)
Points, Leaderboards, Badges 3 Jurgelaitis, Čeponienė, Čeponis, & 

Drungilas (2018)
Leaderboard 1 Isabelle (2020)
Leaderboard, Points, Storytelling, 
Feedback

4 Tantawi, Sadaf, & AlHumaid (2016)

Reward, Virtual Cash, Feedback, Rank, 
Leaderboard

5 Buckley & Doyle (2016)

Ranks, Points 2 Yildiz, Topcu, & Kaymakci, (2021)
Leaderboard 1 Bai, Hew, Sailer, & Jia, (2021)
Points, Badge 2 Treiblmaier & Putz (2020)
Points, Levels, Badges 3 Gunduz & Akkoyunlu (2020)
Badges, Leaderboards, Real Gifts 3 Cakıroglu & Guler (2021)

Analyses from the table of elements used by 
the different authors in the research suggest 
that, a number of researchers preferred to use 

points, leaderboards and badges as elements 
to satisfy their gamification research needs.
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Table 7. Number of Elements Used

Gamification Element Number
Reward 2
Badge 7
Point 8

Leaderboard 8
Rank 4
Storytelling 1
Feedback 2
Virtual Goods 1
Real Gift 1

18 
 

 

Fig 5. Graphical presentation of Elements used 

What are the motivational affordances for gamification? 

Motivation is explained as the passion and activity towards a goal-oriented behavior (Hu, 

Shewokis, & Fung, 2016). In other terms, the psychological concept has been defined as an 

activity that gives behavior purpose and direction. The focus of motivation in every wise is 

geared towards leading the action of the motivatee in the right direction. In learning 

situations, motivation act as a catalyst in the positive development of the learner. Students 

are highly motivated because they would want to get good grades or they would want to 

outscore their peers in a test. Based on the assumptions of student motivation already 

established, student motivation can be grouped into two domains, which are intrinsic 

motivation; the desire to achieve something only because one has an interest in them. 

Amabile (1996), as cited in  (Xiaoqing Ma, 2021)  when driven by intrinsic motivation, 
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What are the motivational affordances for 
gamification?

Motivation is explained as the passion and 
activity towards a goal-oriented behavior (Hu, 
Shewokis, & Fung, 2016). In other terms, the 
psychological concept has been defined as 
an activity that gives behavior purpose and 
direction. The focus of motivation in every 
wise is geared towards leading the action of 
the motivatee in the right direction. In learning 
situations, motivation act as a catalyst in the 
positive development of the learner. Students 
are highly motivated because they would want 
to get good grades or they would want to 
outscore their peers in a test. Based on the 
assumptions of student motivation already 
established, student motivation can be 
grouped into two domains, which are intrinsic 
motivation; the desire to achieve something 
only because one has an interest in them. 

Amabile (1996), as cited in  (Xiaoqing Ma, 
2021)  when driven by intrinsic motivation, 
individuals are able to find tasks interesting 
and are more poised to take risks and break 
traditions. However, the concept of intrinsic 
motivation is not only the essential factor in 
developing the creativity of students, but it 
may need other external factors (Xiaoqing Ma, 
2021) and extrinsic motivation; the desire for 
something because in the end, something 
would come out from the activity. Students’ 
high level of motivation is mostly not based 
on intrapersonal factors only, but on the 
capacity of the learners to build their own 
competencies (Guay, 2016).  Most researchers 
use different frameworks of thinking about 
motivation and motivational learning. For 
example, John Keller’s theory of motivation 
was centered on the ARCS thus acceptance, 
relevance, concentration, and satisfaction (Hu, 
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Shewokis, & Fung, 2016). Other frameworks 
have been designed by different authors, 
which in the end looks at having the learner 
motivated. For example, the model of (Ryan 
& Deci , 2000).

Connecting Motivation to Theories of 
Gamification
Gamification is the application of gaming 
elements in a non-game situation (Deterding, 
Dixon, Khaled, & Nackle, 2011). The purpose of 
gamification is not solely the fun ( Mora, Riera, 
González, & Arnedo-Moreno, 2015) aspect but 
to incite interest and motivate participants in 
the gamified environment (Kapp, 2013). Most 
of the theories surrounding gamification are 
guided by intrinsic motivation and the most 
common theory used in gamification research 
is based on the Self Determination Theory 
(Ofosu-Ampong, 2020) as (Murillo‐Zamorano 
& Muñoz, 2021) posits from Di Tomasso 
(2011), as a framework for success is based 
on SDT by Ryan and Deci (2000).

Self-Determination Theory (SDT)
Motivation and engagement sum up to 
be the heart of the self-determination 
theory of human motivation by Ryan and 
Deci  (Alsawaier, 2018). The SDT adopts an 
organismic meta-theory that projects the 

essence of human metamorphized inner 
resources for personality development and 
emotional regulation. The focus of the SDT, 
investigate people’s inborn growth capacities 
and the psychological needs which are the 
core for their self-motivation and personality 
integration ( Ryan & Deci , 2000). The focus 
of the theory is built on three needs of 
humans which are competence; motivation 
to overcome challenges and achieve success, 
autonomy; decision making, and responsible 
for one’s own actions, the last of the needs 
is relatedness; social status, mutual respect, 
and interdependence. Gee (2003) as cited 
in (Alsawaier, 2018), posits many players 
engaged in a gamified environment would 
want to make their own choices and would 
want to compete on (competence) and upon 
their own acceptance to join the fun choose 
their own avatars (autonomy). In the course 
of the competition, people are placed on 
leaderboards to show their stance in the 
gamified environment (relatedness). The 
purpose of the SDT elements is to positively 
affect the intrinsic motivation of human 
motivation (Alsawaier, 2018). The concept 
of the SDT has a direct representation of 
the dimensions of motivation as designed 
by (Ryan & Deci , 2000). The dimensions of 
competence, autonomy, and relatedness form 
the heart of the Self Determination Theory. 

Table 8.  Motivation Dimensions, Indicators and Hypothesis

Dimension Indicator Motivation 
Hypothesis

Competence Learners have the ability to complete a task Intrinsic
Autonomy Choice-making and being responsible for one’s 

decision.
Intrinsic

Value Learners have interest and see value in a task. Intrinsic
Relatedness Social status upon completing a task Extrinsic 

In this review, the focus is not to look at 
the number of papers that reported on 
the role of motivation and how it affected 

the gamified learning process only but to 
analyze the mediating role of motivation in 
a gamified learning environment. The focus 
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of gamification in education is to trigger the 
interest of learners and motivate learners. 
However, as to how the psychological 
construct of motivation relates gamification 
has not been looked at. Gamification has been 
constructed to ignite the intrinsic motivation 
of learners thus competing, making decisions, 
and attributing value to the learning task. 
These aforementioned factors are the direct 
focus of motivation, especially in learning. 
In a gamified environment, learners choose 
to compete (intrinsic motivation) and in the 
end await to be placed on a status (extrinsic 
motivation). In the review of papers, authors 
reported on the use of gaming elements which 
had the heart of the SDT and the dimension 
of motivation. 

Example of Reports on Gamification Based 
on the Dimensions of Self-Determination 
Theory of Human Motivation
 In the report of ( Jurgelaitis, Čeponienė, 
Čeponis, & Drungilas, 2018), the motivation 

level of learners was improved which had an 
impact on the learning of students. Although 
the studies didn’t specifically highlight the 
theory of motivation used, the intervention 
used on Moodle platform had the elements 
of the SDT (competence, autonomy, 
relatedness) like the studies (Buckley & 
Doyle, 2016) prediction market intervention, 
(Ortiz‐Rojas, Chiluiza, & Valcke, 2019) also 
adopted the Werbach and Hunter’s concept 
of mechanics, dynamics; which looks at the 
curiosity and components to design their 
game environment in STEM studies. These 
three elements by Hunter and Werbach are in 
disguise built on the SDT. Almost all the papers 
reported on with regards to this review were 
not specific with the theory of motivation 
used and to relate it to the self-determination 
theory, but it is evident in the reports by the 
various authors that the elements used for the 
various works had the components of the SDT 
as reported above.

Table 9. Gamified and SDT Structure Theory 

Author Gamified Content  Theoretical Structure Based on Sdt
Buckley & Doyle (2016) Predictive marketing Group decision- autonomy 

competition-competence, 
leaderboard-relatedness 

Ortiz‐Rojas, Chiluiza, & 
Valcke (2019)

Computer 
programming 

Dynamics- autonomy, mechanics- 
competence, components- 
relatedness

Jurgelaitis, Čeponienė, 
Čeponis, & Drungilas (2018)

Unified modelling 
language

Points- competence
Leaderboard- relatedness 

CONCLUSION
The purpose of gamification in education 
is to encourage learner’s motivation and 
encouragement by adopting gaming elements 
in a learning environment (Dichev & Dicheva, 
2017). In the field of education many students 
have for long time been alienated from the 
school system  (Alsawaier, 2018) as their 
levels of motivation and engagement have not 

been considered. However, the introduction 
of gamification as pedagogical strategy has 
managed to increase the engagement and 
motivation of learners thereby increasing 
academic performance in the areas of 
education they have been applied. 
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The focus of this review was to analyze papers 
from 2015-2021 and special reference to (Ryan 
& Deci , 2000), on the stance of gamification 
in education, taking into consideration the 
educational context gamification has been 
used, the impact of gamification in education, 
the gaming elements which have been used 
to gamify lessons and the role of motivation 
in education. However, after a critical review 
of the papers, it was obvious to know that, 
gamification in education has become one of 
the key sectors in research. The review also 
discovered that, the use of gaming elements 
in education has a greater impact on academic 
performance with points, leaderboards, and 
badges being the most used gaming elements 
in gamification in education practice. Though 
the aforementioned gaming elements are 
mostly used and other elements, none of the 
papers were able to give a clear roadmap as to 
which gaming elements are most suitable and 
appropriate for which educational program. All 
the elements used were based on trials to see 
their efficacy.

On the subject of motivation which the review 
sought to understand its role in the process of 
gamification, it is evident to understand that, 
the concept of gamification itself in technical 
wise is a motivational design problem. Most 
of the theories supporting gamification are 
grounded on the elements associated with 
gamification or embedded in gamification. For 
example, the self-determination theory which 
has three major components of competence, 
autonomy and relatedness are associated 
to mechanics, dynamics and components 
of gamification. Though (Dichev & Dicheva, 
2017), see many of papers focusing on effects 
of gamification and neglecting motivation could 
be as a result of authors having the difficulty 
in creating a distinction between gamification 
and motivation. Almost, all the elements used 
in gamification, thus mechanics, dynamics, and 
components are the body of motivation. 

Research Gap
In future research on gamification in education, 
specific gaming elements should be researched 
into with their efficacy in a specific educational 
context. The focus of research in education 
is an unending event, therefore further 
research should be made into gamification 
in education making consideration for the 
learning environment where the gamification 
intervention would be implemented.  
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