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Application of gamification in Early Childhood Education and Primary Education: thematic analysis
Aplicacion de la gamificacion en Educacion Infantil y Educaciéon Primaria: analisis tematico
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Abstract. In recent years, interest in the application of gamification in education has increased. Gamification is intended to stimulate
students' thinking through game techniques, involving them in problem solving. The main aim of this study is to implement a thematic
analysis on the use of gamification in early childhood and primary students. To this end, a systematic review was conducted using the
PRISMA model in the Web of Science database, following inclusion and exclusion criteria on quantitative and qualitative experimental
and quasi-experimental studies that explore gamification in early childhood education and primary school. 24 studies were analyzed.
The results show that the investigations are aimed at improving academic and collaborative skills and increasing motivation with positive
results. Furthermore, most of the studies involve students between 10 and 12 years of age and are developed in science subjects
supported by technological applications and gamified elements. In conclusion, it has been found that gamification has been applied in
carly childhood and primary education for many areas and objectives. Likewise, as a didactic strategy, it has brought significant im-
provements in academic performance, motivation and autonomy, which makes it advisable to continue deepening its application.
Keywords: gamification, early childhood education, primary education, thematic analysis

Resumen. En los Gltimos afios, el interés por la aplicacion de la gamificacion en la educacion ha aumentado. Con la gamificacion se
pretende estimular el pensamiento del alumnado a traves de técnicas de juego, involucrandole y planteando la resolucion de problemas.
El estudio tiene como objetivo realizar un analisis tematico sobre el uso de la gamificacion en alumnos de educacion infantil y primaria.
Para ello, se efectu6 una revision sistematica utilizando el modelo PRISMA en la base de datos Web of Science, siguiendo criterios de
inclusion y exclusion, sobre estudios cuantitativos y cualitativos experimentales y cuasi-experimentales que exploran la gamificacion
en educacion infantil y primaria. Se analizaron 24 estudios. Los resultados muestran que las investigaciones estan dirigidas a mejorar las
habilidades académicas y colaborativas y a aumentar la motivacion con resultados positivos. Ademas, la mayoria de los estudios involu-
cran a alumnos de entre 10 y 12 afios y se desarrollan en asignaturas de ciencias con apoyo de aplicaciones tecnologicas y elementos
gamificados. En conclusion, se ha comprobado que la gamificacion se ha aplicado en la educacion infantil y primaria para muchas areas

y objetivos. Asimismo, como estrategia didactica ha aportado mejoras significativas del rendimiento académico, la motivacion o la

autonomia, lo que hace recomendable seguir profundizando en su aplicacion.
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Introduction

This is followed by the scientific background and con-
cludes with the purpose of the study and the research ques-
tions.

Conceptualization of gamification

In recent years, there has been a rapid growth in scientific
production in the area of educational gamification (Swacha,
2021). In this sense, different research has been developed in
different educational stages such as Primary Education (Gar-
cla Ordonez & Fernandez Lorenzo, 2022; Rodriguez Martin
et al., 2022), Compulsory Secondary Education (Cenizo-
Benjumea et al., 2022; Moreno-Guerrero et al., 2022;
Quintero Gonzalez et al., 2018; Real-Pérez et al., 2021;
Sanchez Silva et al., 2021) and University Education
(Campillo-Ferrer et al., 2020). For this reason, it is being in-
troduced in the training of future teachers at different stages
(Flores Aguilar, 2019; Garcia Alvarez et al., 2022; Souza
Junior et al., 2022). This growing interest in gamification by
teaching teams began in the early 2010s, when Deterding et
al. (2011) conceptualised the technique for the first time, de-
fining it as the application of game design elements in non-
game contexts in order to motivate players.

Sometimes, the concept of "game" has been used as a syn-
onym for "gamification". However, this usage is not correct
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as gamification is not simply "playing in class" (Romero-
Rodriguez & Torres-Toukoumidis, 2018). Garcia-Ruiz et al.
(2018) in order to clarify this novel concept stresses the idea
that the main objective of gamification will never be to play,
but rather to the elements of the game to learn in a curricular
environment in the classroom. Moreover, gamified experi-
ences are also different from other approaches, such as Game
Based Learning (GBL). This is because gamification is charac-
terized by its long temporalization and focus on working not
only academic aspects, but also social and civic competencies
(Garcia-Ruiz et al., 2018). In short, authors such as Huang et
al. (2019) noted that the gamification is a process related to
the stimulation of player thinking through gaming techniques
to engage users and solve problems.

It is worth noting that gamification transfers the power of
games to instructional and problem-solving platforms (Lee &
Hammer, 2011). In this line, Sailer & Hommer (2020) point
out that the gamified learning approach aims to carry out an
alteration of the learning process carried out so far in order
to create an experience that users interpret as a game. Thus,
this pedagogical approach integrates elements and principles
of game design into educational contexts with the purpose of
enhancing students' motivation, engagement, and learning
(Sailer & Hommer, 2020). Among the elements typical of
games that are included in a gamified experience can be
found, competition and cooperation to achieve a goal;
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combat and rewards, among others (Sailer et al., 2017). This
strategy effectively combines playful dynamics and academic
content, harnessing the inherent human predisposition to-
wards play and competition (Kiryakova et al., 2014) to en-
courage active participation and knowledge acquisition (Fig-
Ertimit & Karaku$-Yilmaz, 2022).

Reasons to apply of educational gamification

The application of gamification in educational contexts
seems to bring numerous benefits to students (Donnermann
et al., 2021; Sailer & Sailer, 2021). In this sense, authors
such as Lled6 et al. (2021) propose a didactic experience
based on the gamification techniques destined to work with
contents of physical education in the pre-school stage. The
application of gamification increases student interest and
motivation during the development of the subject (Sevilla-
Sanchez et al., 2022), improving their participation in the
classroom (Castaneda-Vazquez et al., 2019). Likewise,
thanks to the use of gamification elements such as badges or
points, students' effort is incentivized, which is reflected in
improved academic performance in the areas of the official
curriculum (Quintas & Bustamante, 2021). For example,
Ioannou (2019) demonstrated that the use of gamification
improves students' task engagement, empathy skills, collab-
oration, and social interactions. On the other hand, the dy-
namics of gamification themselves allow teachers to provide
students with feedback on the tasks performed (Almeida,
Kalinowski & Feijo 2021). In this way, students are aware
of their failures and successes and can, from here, continue
to build their learning (Cortizo et al., 2011).

Moreover, Pérez Pueyo & Hortigliela Alcala (2020) indi-
cate that the application of gamification strategies allows us
to attend to the different levels and rhythms of learning that
can be found in the same classroom. In particular, in early
childhood education, the elements of play are a methodolog-
ical strategy that favors motivation, the processes of sociali-
zation among peers, as well as the adaptation to learning
rhythms, while in primary education it greatly promotes the
motivation to learn (Orozco & Morifia, 2020). In the words
of Vazquez-Ramos (2021), the effectiveness of a gamification
proposal in the classroom is linked to the introduction of this
educational experience from a curricular perspective.

Delving deeper into the benefits of gamification, it is
worth noting, as Paniagua et al. (2019) expose, its applica-
tion is linked to the reduction of stress and anxiety of stu-
dents during the learning process. Thus, games can create
an environment in which students feel comfortable to ex-
plore and make mistakes, fostering a trial-and-error men-
tality. Additionally, the design of a gamified experience can
serve to reinforce specific skills, such as problem-solving,
decision-making, collaboration and creativity (Saleem et
al., 2022). In this sense, students practice these skills con-
sistently while engaging in playful activities, thereby en-
hancing their competence in key areas.

Design frame for gamified experiences
Werbach & Hunter (2012) developed a framework for
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the design of gamified experiences called the DMC Pyramid
(dynamics, mechanics and components). The authors men-
tioned argue that the foundations of gamification are three-
fold, dynamics, mechanics and components. These three el-
ements are closely related, constituting a pyramid (Wer-
bach & Hunter, 2012). Figure 1 shows the DMC Pyramid
and the relationship of the fundamentals.
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Lo Randomt
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Figure 1. Pyramid of the gamification clements

Firstly, the dynamics at the top of the pyramid consti-
tute the highest level of abstraction and refer to the gamifi-
cation system in relation to expectations (Werbach &
Hunter, 2012). Although these dynamics are not elements
that have an explicit relation to the game, they are necessary
(Wiklund & Wakerius, 2016). Emotions, narrative, pro-
gression or relationships are dynamics and for a better un-
derstanding of the concepts, their definition considering
Werbach & Hunter (2012) is presented in Table 1.

Table 1.

Gamification dynamics
Dynamics Description
Emotions Competition, curiosity, frustration, happiness
Narrative History as the common thread of the game.

Progression
Relationships

Evolution and development of the player.
Social interactions that occur during the experience.

In an intermate level, the mechanics can be distin-
guished whose main mission is to help the participant to
achieve the dynamics proposed (Werbach & Hunter, 2012).
These elements describe the objectives, rules, types of in-
teraction and limits of the situation to be played (Diaz-Del-
gado, 2018). Among the mechanics, it could be found the
collaboration, competition, levels, rewards, transactions,
feedback or challenges (Werbach & Hunter, 2012). For
clarification of these concepts, considering Werbach &
Hunter (2012), Table 2 is given below.

Table 2.
Gamification mechanics

Mechanics Description

Collaboration.
Competition.
Levels.

Teamwork to achieve a goal.
There are losers and winners.
To inform the participants about their progress.

Rewards Benefits acquired after achieving an objective.
Transactions. Trade between players.
Feedback Reaction or response to the process or activity.
Challenges Activities that require an extra effort from the players.

Lastly, at the lowest level are the components that are
recognised as the specific implementations of both dynam-
ics and mechanics (Ortiz-Colén et al., 2018). These
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elements could be avatars, points, badges, leader boards,
graphs, among others. These components are defined con-
sidering Werbach & Hunter (2012) in Table 3.

Table 3.
Gamification components

Components Description

A leader board is used to show the current levels of the

Leader boards highest scorers and the overall scores.
Avatars Graphic representation of the players.
Badges A mark of appreciation or task accomplishment during the
process of achieving objectives
Points To inform the player or players about the score of success.

Previous reviews

Different reviews of the scientific literature (Alomari et
al., 2019; Ishaq et al., 2021; Navarro Mateos et al., 2021;
Sera & Wheeler, 2017; Silva et al., 2020; Souza Machado et
al., 2018) have focused their efforts on analysing the applica-
tion of gamification elements in educational practices at dif-
ferent educational stages. In this way, for instance, Sera &
Wheeler (2017) conducted a non-systematic review on the
use of digital games in pharmacy students and other health
professionals, i.e., undergraduate students. Likewise, Souza
et al. (2018) systematic mapping study to identify methods
related to games, this time, in the context of software engi-
neering education. Again, this review addresses a higher ed-
ucation population. Silva et al. (2020) on the other hand map
the literature that addresses the application of gamification
techniques in management education at different educational
stages, not only at the university stage.

Alomari et al. (2019) performs a systematic review with
PRISMA of literature focused on promoting student learning
through gamification techniques. This research uses different
databases during the procedure for obtaining the sample
(Google scholar, Springer, ERIC, IEEE Xplore and Science
Direct), however omitted the Web of Science (WoS) data-
base. In addition, Alomari et al. (2019) despite being from
2019, it only incorporates studies from 2016 to 2018. Ishaq
et al. (2021) also addresses this issue with a systematic re-
view, but without using the PRISMA model. These authors
(Ishaq et al., 2021) present a review of published research on
mobile-assisted language learning and gamification for all ed-
ucational stages. Finally, Navarro Mateos et al. (2021) pre-
sented a systematic review on the use of gamification in Span-
ish education, covering the application of this methodological
strategy at university, secondary school, high school and pri-
mary school levels. The results of the study showed that only
6.7 % of the studies applied gamification in the latter stage.
In this regard, none of the mentioned reviews systematically
address gamification-based content for early childhood and
primary education, covering all subject areas integrated into
the curricula.

Aim and research questions
Based on this background, the main aim of this study is
to implement a thematic analysis on the use of gamification
in early childhood and primary students. For this purpose,
the following research questions has been created:
*  RQI1. Which are the main objectives of research that
implements gamification at these stages?
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*  RQ2. What are the characteristics of the research
sample implementing gamification at these stages?

* RQ3. Which areas of the curriculum is gamification
used for?

*  RQ4. What technological resources support the de-
velopment of these gamified experiences?

* RQ5. What type of dynamics are used in studies?

* RQ6. What type of mechanics are used in studies?

* RQ7. What type of components are used in studies?
* RQ8. Which are the main findings of this research?

Method

In order to respond to the main objective of the re-
search, a systematic literature review (SLR) (Garcia-Gon-
zalez & Ramirez-Montoya, 2019) was conducted to iden-
tify, select and collect the relevant research related to the
application of experience gamification in early childhood
and primary education classrooms.

To this end, the methodology used to conduct a SRL in
the in the current investigation is called PRISMA model
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses), which was proposed by Page & Moher
(2017). This model is characterised by the fact that the re-
view process is divided into seven stages (Lorenzo et al.,
2021). In this sense, in the first stage, the research questions
were established. To continue, the initial database search is
conducted. Thirdly, the inclusion and exclusion criteria for
the studies are established. Then, the studies are selected
according to the previously established criteria until the fi-
nal sample is obtained. At this point, the data are analysed
and extracted. Once the data have been analysed, a sum-
mary and interpretation of the findings is made. And, to
conclude, the review report is written.

Article search strategy

The Web of Science was selected as the main instrument
to conduct the search of the current scientific literature
with reference to the objective of the research. This data-
base was selected because it is one of the most complete,
since it has more than 22,000 indexed journals and there
are many articles that can only be accessed through it (Lo-
renzo et al., 2021). To perform the initial database search-
ing, it is convenient to select the appropriate terms to ob-
tain the greatest number of articles focused on the topic,
since, as Cronin et al. (2008) indicated, considering synon-
ymous terms is vital to increase the information of system-
atic literature review. In this line, Table 4 includes the main
terms and their synonyms that were used in the composi-
tion of the search command applied in the WoS.

Table 4.
Main search terms and synonyms

Main terms Synonyms

Gamification
Early childhood education

Gamification; ludification; learning gamification
pre-primary education; early childhood education; pre-
school education

Primary education clementary education; primary education
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Consequently, the following advance search command
was applied, which is configured taking as a reference the
terms close to the research objective. The search command

Table 5.
Search command

is configurate using parentheses and Booleans. This com-
mand is presented in Table 5.

Pre-primary/Pre-school or Early childhood education

Elementary education/Primary education

pre-primary education AND gamification AND learning gamification

pre-primary education AND gamification AND education
pre-primary education AND gamification AND ludification
pre-school education AND gamification AND learning gamification

Search by title

pre-school education AND gamification AND education
pre-school education AND gamification AND ludification
early childhood education AND gamification AND learning gamification
carly childhood education AND gamification AND education

elementary education AND gamification AND learning gamification
elementary education AND gamification AND education
clementary education AND gamification AND ludification
primary education AND gamification AND learning gamification
primary education AND gamification AND education
primary education AND gamification AND ludification

early childhood education AND gamification AND ludification

pre-primary education AND gamification AND learning gamification

pre-primary education AND gamification AND education
pre-primary education AND gamification AND ludification
pre-school education AND gamification AND learning gamification
pre-school education AND gamification AND education

Search by content

pre-school education AND gamification AND ludification
early childhood education AND gamification AND learning gamification
carly childhood education AND gamification AND education

clementary education AND gamification AND learning gamification
elementary education AND gamification AND education
clementary education AND gamification AND ludification
primary education AND gamification AND learning gamification
primary education AND gamification AND education
primary education AND gamification AND ludification

early childhood education AND gamification AND ludification

After applying the command, a total of 399 documents
were obtained and the inclusion and exclusion criteria be-
gan to be applied until the final sample was obtained.

Inclusion and exclusion criteria

The different inclusion and exclusion criteria are formu-
lated in accordance with the research objective were ap-
plied throughout the process aimed at obtaining the final
sample of documents (Lorenzo et al., 2021). Table 6 below
shows the inclusion and exclusion criteria used in this pro-

Cess.

Table 6.

Inclusion and exclusion criteria

Exclusion criteria
EXC 1. Repeated documents

Inclusion criteria
INC 1. Period: 2011-2021
INC 2. Research areas: Education
Educational Research and Computer

EXC 2. Documents without access.
Science.
INC 3. Type of documents: articles. EXC 3. Non-experimental studies.
INC 4. Language: English, EXC 4. Research conducted in a clinical
context.
INC 5. Type of studies: experimental or EXC 5. Participants not attending
quasiexperimental pre-school or primary school.

EXC 6. Non-gamification experience.

The period chosen for the inclusion of papers begins in
2011, because it was the year that gamification was first
conceptualized by Deterding et al. (2011). Papers pub-
lished up to 2021 were included, because the search was
initiated in 2022. Likewise, areas linked to the educational
focus of the study and according to the technological com-
ponent of gamification were chosen. Articles were included
to ensure the presence of the highest scientific quality pa-
pers. The language chosen was English, which is the most
widely used for scientific dissemination (Lorenzo et al.,
2016). In addition, works that implied an intervention in
the educational reality were included, so non-experimental
research and clinical contexts were excluded. Finally, du-
plications were taken into account to exclude repeated pa-

pers.

Review process
As mentioned above, the initial WoS search resulted in
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a total of 399 papers (identification stage). From this point
onwards, inclusion and exclusion criteria began to be ap-
plied throughout the different stages of the process follow-
ing the PRISMA model (Page & Moher, 2017). Then, in a
second stage called screening, inclusion criteria 1, 2, 3 and 4
were applied in addition to exclusion criteria 1 and 2, re-
sulting in a total number of 100 papers. In this regard, fig-
ure 2 shows the number of papers removed depending on
the exclusion and inclusion criteria employed. In the third
phase, eligibility, the inclusion criteria number 5 and the ex-
clusion criteria number 3, 4, 5 and 6 were applied. Finally,
in the phase 4 which specifies the final sample, 24 papers
were included. The search process was conducted between
February and March 2022. The Figure 2 presents the pro-
cess conducted to obtain the final sample.

n=399

Records identificd through the Web of Scicnce ]

Records excluded
INC 1. 10 pape
INC 2. 68 papers removed.
INC 3. 151 papers removed
INC 4. 44 papers removed
EXC 1.0 papers removed.

removed.

Records Screened

[ SCREENING J [

Records excluded
EXC 3. 34 papers removed.
EXC 4. 6 papers removed.
EXCS5. 13 papers removed.

FLEGIBILITY Full text articles accessed for cligibility
N ’ n=100

[ INCLUDED ] [ Studies included ]

Figure 2. Flow diagram using PRISMA

Data analysis

To conduct the data analysis of the 24 articles a series of
indicators are proposed, such as: objective, participants,
area of work, resources, game elements (dynamics, me-
chanics and components) and findings. In this sense, in the
Table 7, a description of the indicators, related to the re-
search questions, which constitute the parameters on which
the analysis of the documents included in the final sample is
focused, is presented.
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Table 7.
Indicators
Indicators Description
I1. Aim Refers to the main objective of the article that the authors intend to achieve.
12. Sample Refers to the number of study participants and their age.
I13. Area Refers to the area of the curriculum on which the gamified experience is focused.

14. Resources ICT resources applied to help develop the gamified experience.

15. Dynamics Represent the gamification system in relation to the expectations: emotions, narrative, progression, relationships.
Describe the objectives, rules, types of interaction and limits of the situation to be played: collaboration. competition, levels, rewards, transactions,
feedback, challenges, randomness.

Refers to the concrete way to realize what the game mechanics require: avatar, points, badges, leader boards, graphs. ..

16. Mechanics

17. Components

18. Findings Refer to the main findings of the research in terms of its specific objectives or research questions.

Results according to the research questions are shown below. Spe-

cifically, Table 8 shows the 24 articles in the sample accord-

Following the data analysis, the results obtained ing to the indicators.

Table 8.
Articles included in the systematic review
Research 11 12 13 14 15 16 17 18
The study suggests that the previous
experience in gamified activities, genre (p =
0.044)., interest (p = 0.000), prior
To develop and ~ experience W.'lth.smartphoncf (p= 0,01(.))
. N= . affect the motivation for learmng Accordmg
implement game 4 Natural Science Leader board  to the students' feedback, the method meets
Su & Cheng elements with well- and Life MGLS . . Rewards i o > s )
2015 desioned m.1 3 Age Technology: licati Relationships Collaborati Badges their expectations, they are satisfied and
( ) csllgln.c m-iearning =10- CC, no og): apphication offaboration Missions confident that they will be able to apply what
activities to enhance botanical learmng ’ . .
. 11 they have learned. In addition, positive
motivation. P . : .
motivation predicts higher achievement.
Incorporation of gamification technologies
could achieve better learning performance
and a higher degree of motivation.
To help children learn N= There are significant differences between
Rawendy et Chinese. l.ang'uage using 30 N Con.lpu'ter . . px.*etest a‘nd posttest with a value of Sig. (2-‘
1 (2017 gamification and Years  Chinese language application Progression. Points tailed) of 0.000 (p< 0.05). Thus, the use of
al-« ) mnemonic method in =6- (Without name) gamification improves students' knowledge of
the game content. 12 Chinese vocabulary.
The study has provided evidence on the
feasibility and significance of familiarizing
children from an early age with automata. In
N= this sense, the pupils showed an
To introduce students to . understanding of the basic concepts to be able
90 Computer Computer X .
Isayama et the theory of automata R o Challenges: to complete the game. In this sense, the pupils
’ S Years Science application Avatar: robot K . k
al. (2016) through gamification at ~ _ N ! obstacles showed an understanding of the basic
=9-  Education (CSE)  (Without name)
an early stage. » concepts to be able to complete the game. 98
% of the pupils found the game "enjoyable" or
"quite enjoyable" in the questionnaires and
many of them continued to play the game
during break time.
To investigate how Badges
° m\. e.snga ¢ _0“ _ X 2dges Some of the assumptions commonly applied in
gamified mobile N= Collaboration Avatars developed countries do not work i;] Sri Lanka
Vi CO1 S OT Wi b
Halloluwa et educational applications 70 X X X Rewards Leader P’ ) X .
Mathematics Mobil App Narrative and how the introduction of gamified tablet
al. (2018) can support and enhance ~ Years Feedback boards L. )
R A K _ A applications if students feel comfortable at the
learmng experiencesina =8 Social graphs .
K o experience.
developing country. Gifting
To investigate how .
° mvcs. igate low _ The results suggest that both versions of
88
multi-screen N= Quizbot haracterized by beine f d
uizbot are characterize cing fun an
Garcia- environments based on 80 Language, natural . . L “bo ctertz Y _g
R : . N . Quizbot app Progression X Realistic casy to use to use and allow to improve
Sanjuan et al. tactile versus tanglble Years  science, history, > 3 Collaboration 3 B 3
R A _ ’ Relationships bombs collaborative skills. However, with the
(2018) interaction can support = and gcographv . . :
’ tangible version, children reach greater
the development of 10 ) S
k R consensus, but manage time less effectively.
collaborative skills. /
The results show that, on the one hand,
Puzzle-based game learning + Game
To examine the effects mechanics + Student-generated questions
of applying game N= (PGS) groups scored significantly higher than
mechanics and student- X Points the other groups in algorithmic thinking skills.
. 242 . X Turtle Graphics . °
Hsu & Wang generated questions to Algorlthmlc L . Leader On the other hand, that there are slgmﬁcant
. A Years Lo . Tutorial System Progression Levels o N
ctal. (2018) promote algorithmic —9 thinking skills. (TCT%) boards differences among the three groups in puzzle
thinking skills in a 10 e Badges solving achievement (number of puzzles
puzzle-based online solved completely, attempts to solve the
game learning system. puzzle, times the puzzle is solved). And,
finally, the engagement of PGS group is
higher.
To explore the _
" ) . N= . .
differences in emotional . The scores related to emotional competencies
574 Emotional and N R
Ros Morente competence after i . of the experimental group increased
) " Year social Happy 8-12 app Progression Levels o _ . L. )
ctal. (2018) undergoing gamified ~ _ / significantly (p=0.02) after the administration
duri =10- competences £ th
programmes during an of the program.
academic year. 12
To determine the impact = Collaboration Scores A significant difference was found between
Hursen & of gamification 16 . . Narrative Competition. Avatar the pre- and post-test scores of the students in
. ° . Science ClassDojo app . . . " . . . "
Bas (2019)  applications on learning ~ Year Progression Feedback Leader board  the dimensions "motivation to investigate
motivation and the =9- Rewards Badges (p=0.025), "motivation to perform"
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opinions of students and 10 (p=0.040), "motivation to communicate"
families. (p=0.038) and "motivation for cooperative
study" (p=0.043). Non-significant differences
in “motivation for participation” (p=0.206).
A total of 93.75 % of the students were
satisfied with the experience, as it allowed
them to increase their communicative
interaction with the rest of their classmates
and with the teacher. Motivation was also
positively affected.
There are significant differences (p = 0.017)
To propose ameans of N =
T ) between pretest and postest. In other words,
. education for learning 86 } . L
Wardani et X . Challenges Scores significantly better scores on the cubes.
cube nets and to Year Maths: cubes Jariku app Progression . ) 4 . A
al. (2019) ) . Levels Points Accordmg to the students, gamlﬁcatlon allows
examine their =10- K
L students to enjoy and better understand the
application. 11
cubes.
The study suggests that a model of gameful
design for learning can be realized in the
N= Challenges interaction of tabletop technolo; edago
To present a playful Socio-emotional . X g_ L P Y» pedagogy,
. / 28 i X Multimedia Collaboration and gamification. Moreover, the
Toannou et design model for education from Interactive . . X X K ) X
X Year A Progression Competition Points implementation of the model in the socio-
al. (2019) learning through de national tabletops A R
X B =6- N Rewards emotional education classroom can enable
interactive boards, curriculum 3 )
12 Feedback students to playfully engage in understanding
the "other" by fostering collaboration,
empathy, and physical and social interactions.
The results notes that there are significant
among scores of the four school years (p =
0.01) respect to de models and in the familiar
situations (p < 0.001). Students improved
_ their score to 85.34 % on the second attempt
To evaluate a gamified e- on the same questions. The most difficult
) ; ° 44 Performance . L
Riaz et al. learning platform to N X . questions relate to the modules of situational
) h . . Year  Traffic education Moodle Progression Rewards graphs 3 R R
(2019) train children in traffic awareness, risk detection and risk
. 9- Badges
safety. 3 management. More than 50 % of the badges
won are gold. The questions that students
spent the most time on were the knowledge
and risk management questions (17 s) and the
questions they spent the least time on (7s)
were the completion questions.
The results show significant differences
To describe the between boys and girls in the successes
educational design of the variable in the mathematical-logical
TOI software and intelligence game (p=.000); body and visual
analyse how it works, N= intelligence (p=.033); and in the differences
Garmen et analysing the distribution 372 Multiple TOI, Tree of P . Challenges in the accuracy variable of the emotional
‘ rogression - M .
al. (2019) of the results game by~ Year Intelligences Intelligences B Levels (p=.039). No significant gender differences
game and checking if =59 were found for the remaining variables and
there are differences games.
according to gender and According to the school year, there were
grade. significant differences in accuracy, time and
precision in each game.
On the one hand, results note that the
intervention through 10 conceptually
coherent texts had a slightly positive, but
statistically insignificant effect in reference to
the use of 10 leveled texts. This slightly
higher score is observed in Scientific
To apply a SMART & !
i i N= Language: Vocabulary Knowledge and Readmg
. design to develop an X . L7 . . .
Kim et al. o 273 reading MORE@Home . Comprehension. There is also no difference in
adaptive literacy X Progression Levels K |
(2019) . N Y Year  comprehension, app the reading comprehension test. On the other
intervention with two _ ) . )
. =46 vocabulary hand, there are no differences in reading
stages of activities. ’ . o .
comprehension between the gamification plus
text condition and the gamification only
condition. In the MAP test subscore,
significant differences (p=0.02) were
obtained in the art and structure of the
informative texts.
The results indicate that the control group
was shown to show less intrinsic motivation
over time. Moreover, external regulation
decreased significantly in the experimental
To analyse the effects of group over time and increased in the control
a gamified exergaming group, but not significantly. However, there
intervention compared N = Collaboration Points is no difference in the decrease of amotivation
. to non-gamified and 417 . ClassDojo Competition Virtual over time. Temporal transformation in the
Quintas et K Physical . o
non-exergaming Year S Just Dance Now  Progression Levels avatars control group decreased significantly over
al. (2020) R ¢ _ education . . . 2 .
interventions on =10- exergame Challenges Badges time but did not increase significantly in the
psychological variables 12 Rewards Leader board experimental group. Besides, there are no
relevant to physical differences in BPN. On the other hand, there
education. are significant differences in rhythmic motor
skills in favour of the gamified activities.
Finally, there are significant differences in
engagement and behaviour towards learning
in students.
To test the effect of N The application of these methods promoted
, Flipped Classroom and EdPuzzle an increase in students’ motivation, as well as
Gomez- . 202 . . . . .
, gamification on the Healthy Habits software Levels in their autonomy and self-regulation when
Garcifa et al. Year . Badges K K
(2020) development of =11 and Diet LMS Moodle Challenges facing the contents of the subject. Moreover,
motivation, autonomy 2 platform no strong correlations were observed
and self-regulation between the constructs of motivation,
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towards learning.

autonomy and self-regulation. And the
character of school can influence in the
autonomy and in the self-regulation.

To improve children's

skills i ly childhood N =
Lamrani & Sls 1'n carly chtichoo Numeracy, life, Feedback Points The results indicated that the students
education through game- 30 o
Abdelwahed . language, Computer apps Levels Cartoon understood the content well within a short
based learning and Year . . - . I
(2020). L _ geography skills Rewards character period of time after the use of gamification.
gamification in an =4-6 ’
interactive environment.
To investigate th N =
. otm\de% g et © o102 Students accepted the technology (Cronbach’s
impact and acceptance o
Rios Felix et P P L . . Points Alpha = >0.7). The students' perceived
anew technology for Year  Computer thinkig EasyLogic3D Progression Levels K X ; ) .
al. (2020) . 7 _ Trophies enjoyment of using the learmng environment
teaching Computational = J Was Dositive
Thinking. 12 S pos i
The results indicate, in the first place, that the
study is partially applicable. On the one hand,
To find out the it has a realistic didactic design and its
applicability and adaptability to different contexts, but the
usefulness of the materials and facilities, as well as the low
intervention designed N= Collaboration Points expectations of students about its use in the
Quintas- with the ultimate aim of 417 ) Competition Virtual future. It is also useful because it produces
<, . . Physical Just Dance Now . N o )
Hijos et al. finding out which Year education: dance eb platform Progression Levels avatars more fun, motivation, greater enjoyment of
(& N L Wi
(2020) didactic elements of the = 10- p Challenges Badges dance, less embarrassment about dancing,
intervention could be 12 Rewards Leader board  more creative inspiration, more autonomous
improved according to learning, and provides a digital leisure
the opinion of the school alternative. Finally, gamification provided a
community. greater overall positive feeling and more
motivation in the majority of students than
the exergame.
To develop a modified N=
SDLC (Software The results indicate improvements in
X ) 64 Knowledge about ) " L
Sudarmilah Development Life ¥y Ind R Augmented learmng, Speclﬁcally, alower slgmﬁcance
ctal. (2020) Cycle) model with 7c2r " oll:cslan reality value of p<0.05 is obtained for the pretest
=6- culture
Augmented Reality (AR) 2 ¢ and posttest items.
educational games.
To devel didacti o
o deveop a di a(? 1 _ Results suggest that significant differences
proposal for teachmg N= _ € )
, . . (p=0.000) in programming knowledge were
Cruz-Garcia  programming in Primary 100 . . Levels
. 4 Teaching Videogames: . observed between the October 2019,
etal. (2021) Education through a Year > Progression Challenges Avatar
" X _ programming Blocky December 2019 and February 2020 tests. In
gamified approach using = 10- Feedback. . L
i R the classes, the interest and motivation of the
educational video games 12 N K
students in the subject matter was observed.
as a resource.
The results indicated that students in the
T ¢ th ) gamified interactive e-book in the
o connect the pre-class
P mathematics classroom (GIEBFL) had higher
self-study math content _ X K .
H ™ N= academic achievement, motivation and
and the gamified . . .
X N K 130 Maths: e-book- Avatar metacognition than students in conventional
Zhao et al. interactive e-book into . . X Challenges X ) . .
L Year based flipped Interactive books Narrative Badges flipped learning (CFL) and traditional
(2021) classroom activities to _ ) Feedback K X r Lo
. =6- learning approach Points instruction (TI). The results indicated that the
help students bring . . . . .
12 interactive gamified e-book in the flipped
knowledge to the math A Do
. mathematics classroom significantly (p<0.05)
flipped classroom. N i N ;
outperformed conventional fipped learning
and traditional instruction.
" N= Missions The results show an improvement in their
To present a gamified . . . . . . .
X " L 60 . . Progression } Points learmng and in their interest in maths in the
Puig ctal. itinerary through digital STEM education: . T Challenges . 3
L A Year Digital games Customization Leader board experimental group with an average of
(2021) activities designed to _ geometry . Levels .
=10- Emotion: Badges progress of 0.79 (1.14) respect to the control
teach geometry. )
’ 13 surprise group (—0.28 (1.37)).
Regarding satisfaction with the user
experience of the video game, 92 % of the
children remembered it, 85 % were satisfied
. X with the finished game, 79 % still liked
To co-design a serious . . o
i N playing with it, and 85 % would recommend
educational video game . oo . S
_ it to their friends. Regarding participation in
based on a Lean UX N= K K
thodol « 50 the design of the video game, 94 % of the
methodology, to
Almeida et . thei gl> " Lof Y Co-design Vid P . Feedback Avatar: children were satisfied that they had
al. (2021) ferease thelr _CVC © _car videogames 1aeo game rogression Levels MOBI participated, 85 % noted that the MOBI
engagement with the =10- ! . L
roduct and facilitate the 0 design had been affected by their opinion, and
P X ) 63 % would have liked to continue
perception of their own o o ) .
. contributing to its design. As for their
learning. . c
perception of what they had learned,
according to the responses obtained in the
final questionnaire, 60 % of the children
perceived that they had "learned to program”.
To analyse the effects of
a gamified exergaming N= Leader No positive effects were shown on
. . A Progress . . . .
Qumtas & intervention on 417 ) Coopcranon board achievement motivation, exergaming
K X . ) Just Dance Now  Emotions: fun, . . . . . . N
Bustamante  psychological variables ~ Year  Physical exercise b latf ) Competition Points intention or PEx intention of exergames.
-
(2021) associated with the =10- web platiorm P ctasurct, Reinforcement Badges However, there are positive effects on
interes
promotion of physical 12 Avatars enjoyment and attitude towards exergames.

education.

Note: I1 = aim; 12 = sample; 13 = area of curriculum; 14 = ICT resources; I5 = dynamics; 16 = mechanics; 17 = components; I8 = findings

According to the aim of research

Figure 3 below presents the results related to the objec-

tives established in each of the sample investigations.

In the first place, it is possible to distinguish a 45.83 %
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of research (Halloluwa et al., 2018; Hsu & Wang, 2018;
Isayama et al., 2016; Kim et al., 2019; Lamrani & Abdel-
wahed, 2020; Puig et al., 2021; Quintas et al., 2020; Quin-
tas & Bustamante, 2021; Rawendy et al., 2017; Wardani et
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al., 2019; Zhao et al., 2021) that develops and implements
gamified activities with the help of various electronic appli-
cations to improve the academic achievement of students in
the contents of an area of knowledge. In this sense, some
research such as those developed by Quintas et al. (2020)
and Quintas & Bustamante (2021) focus their objective on
analysing the effects of gamified exergaming intervention
on psychological variables relevant to physical education
which are related with the academic achievement. Simi-
larly, other research applies gamification and measures its
effect on academic performance in aspects related to Chi-
nese language (Rawendy et al., 2017), cube nets (Wardani
et al., 2019), algorithmic thinking skills (Hsu & Wang,
2018) or geometry (Puig et al., 2021).

Figure. 3. Results according to the aim of research.

Secondly, the general objective of 12.50 % of the re-
search (Gomez-Garcila et al., 2020; Hursen & Bas, 2019; Su
& Cheng, 2015) is related to the improvement of students'
motivation through the implementation of gamified experi-
ences. In this sense, Su & Cheng (2015) aims to develop and
implement gamification elements with well-designed m-
learning activities to improve motivation, while Hursen, &
Cizem (2019) secks to determine the impact of gamification
applications on learning motivation and the opinions of stu-
dents and families. Gomez-Garcia et al. (2020), on the
other hand, attempts to test the effect not only of gamifica-
tion, but also of flipped classroom on motivation develop-
ment.

Furthermore, a 20.83 % (Almeida et al., 2021; Garcia-
Sanjuan et al., 2018; Garmen et al., 2019; Ioannou et al.,
2019; Sudarmilah et al., 2020) aim to describe the designed
software design and test its effectiveness. For example, in
the case of Sudarmilah et al. (2020) the software model is
called (Software Development Life Cycle). Another 8.33 %
(Cruz-Garcia et al., 2021; Ros Morente et al., 2018) focus
on exploring and developing aspects related to emotional
competence. And an additional 12.50 % (Quintas-Hijos et
al., 2020; Riaz et al., 2019; Rios Feliz et al., 2020) focuses
on investigating the applicability of gamification in early
childhood and primary education classes and the acceptance
of these gamified experiences by pupils.

According to the participants

Firstly, regarding the number of participants in the stud-
ies included in the sample, this ranges from 3 participants
in the case of the research conducted by Su & Cheng (2015)

- 865 -

(2015) to 574 participants in the research by Ros-Morente
etal. (2018). Figure 4 shows the results of the sample size.

Less than 100 participants Partipin More than 100 participants

Figure. 4. Results according to the number of participants.

On the one hand, among the studies with less than a
hundred participants are those developed by Rawendy et al.
(2017) (n=30); Isayama et al. (2016) (n=90); Halloluwa et
al. (2018) (n = 70); Garcia-Sanjuan et al. (2018) (n=80);
Hursen, & Cizem (2019) (n=16); Wardani et al. (2019)
(n=86); loannou (2019) (n=28); Riaz et al. (2019) (n=44);
Lamrani & Abdelwahed (2020) (n=30); Sudarmilah et al.
(2020) (n=64); Puig et al. (2021) (n=60); and Almeida et
al. (2021) (n=50). This group of papers constitutes 45,83
% of the sample. On the other hand, studies with 100 or
more than a hundred participants (54,17 %) correspond to
Hsu & Wang (2018) (n=242); Ros-Morente et al. (2018)
(n=574); Garmen etal. (2019) (n=372); Kim et al. (2019)
(n=273); Quintas et al. (2020) (n=417); Gémez-Garcia et
al. (2020) (n=202); Rios et al. (2020) (n=102); Quintas-
Hijos et al. (2020) (n=417); Cruz-Garcia et al. (2021)
(n=100); Zhao et al. (2021) (n=130); and Quintas & Bus-
tamante (2021) (n=417).

Secondly, considering the age range of the participants
in the studies, the results indicate that they range from 4 to
12 years old. In this regard, 8.33 % of the studies (Garmen
etal., 2019; Lamrani & Abdelwahed, 2020) involve 4-year-
olds. In 12.50 % of studies (Garmen et al., 2019; Kim et
al., 2019; Lamrani & Abdelwahed, 2020), 5-year-olds par-
ticipate. As for 6-year-olds, they participate in 29.17 % of
the studies (Garmen et al., 2019; Ioannou, 2019; Kim et
al., 2019; Lamrani & Abdelwahed, 2020; Rawendy et al.,
2017; Sudarmilah et al., 2020; Zhao et al., 2021). In 20.83
% (Garmen et al., 2019; Ioannou, 2019; Rawendy et al.,
2017; Sudarmilah et al., 2020; Zhao et al., 2021) and 25.00
% (Garmen et al., 2019; Halloluwa et a., 2018; loannou,
2019; Rawendy et al., 2017; Sudarmilah et al., 2020; Zhao
et al., 2021) of the studies involved pupils aged 7 and 8
years, respectively. Those participants aged 9 years partici-
pated in 45.83 % of the sample (Garcia-Sanjuan et at.,
2018; Garmen et al., 2019; Hsu & Wang, 2018; Hursen &
Bas, 2019; Ioannou, 2019; Isayama et al., 2016; Rawendy
etal., 2017; Riaz et al., 2019; Rios Félix et al., 2020; Su-
darmilah et al., 2020; Zhao et al., 2021).

In the case of pupils aged ten years, 79.17 % of the sam-
ple has their participation (Almeida et al., 2021; Cruz-Gar-
cfa, 2021; Garcia-Sanjuan et al., 2018; Hsu & Wang, 2018;
Hursen & Bas, 2019; Isayama et al., 2016; loannou, 2019;
Quintas et al., 2019; Quintas & Bustamante, 2021;
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Quintas-Hijos et al., 2020; Puig et al., 2021; Rawendy et
al., 2017, Riaz et al., 2019; Rios Félix et al., 2020; Ros
Morente etal., 2018; Su & Cheng, 2015; Sudarmilah et al.,
2020; Wardani et al., 2019; Zhao et al., 2021). Further-
more, eleven-year-old students are included in 70.83 % of
the studies (Almeida et al., 2021; Cruz Garcia et al., 2021;
Gomez-Garcia et al., 2020; Isayama et al., 2016; Ioannou,
2019; Quintas et al., 2020; Quintas & Bustamante, 2021;
Quintas-Hijos et al., 2020; Lamrani & Abdelwahed, 2020;
Rawendy et al., 2017; Riaz et al., 2019; Rios Felix et al.,
2020; Ros Morente et al., 2018; Su & Cheng, 2015;
Wardani et al., 2019; Zhao et al., 2021).

Finally, students aged twelve years participate in 62.50
% of the sample (Almeida et al., 2021; Cruz-Garcia et al.,
2021; Garcia-Sanjuan et al., 2018; Garmen et al., 2019;
Gomez-Garcia et al., 2020; Halloluwa et al., 2018; Hsu &
Wang, 2018; Hursen, & Cizem, 2019; Isayama etal., 2016;
Ioannou, 2019; Kim et al., 2019; Lamrani & Abdelwahed,
2020; Puig et al., 2021; Riaz et al., 2019; Quintas & Busta-
mante, 2021; Rawendy et al., 2017; Rios Félix et al., 2020;
Ros Morente etal., 2018; Sudarmilah et al., 2020; Wardani
etal., 2019; Zhao et al., 2021).

According to the area of curriculum worked on
Figure 5 shows the results related to the areas worked
with gamification.

54.17%
- II

Lan
Jum worked

Figure. 5. Results according to area of curriculum worked.

The results of the analysis show, firstly, 8.33 % of the
studies (Hursen & Bas, 2019; Rios Felix, 2020; Ros
Morente et al., 2018) focus on the area of socio-emotional
education. In this sense, on the one hand, Ros-Morente et
al. (2018) focus on emotional competence in everyday life
situations and in conflict situations that may arise at school.
And, on the other hand, Ioannou (2019) focuses on working
on emotional competence. In particular, on the skills of
perspective-taking and understanding the other. A 12.50 %
of the studies (Quintas et al., 2020; Quintas-Hijos et al.,
2020; Quintas & Bustamante, 2021) focus their gamified
activities on the area of physical education, specifically
dance. In addition, 16.67 % of the sample is constitute by
studies working in the area of language (Garcia-Sanjuan et
al., 2018; Kim etal., 2019; Lamrani & Abdelwahed, 2020;
Rawendy et al., 2017). The analysis shows that Garcia-
Sanjuan et al. (2018) and Lamrani & Abdelwahed (2020)
also work with content of the area of science. Nevertheless,
the other studies mainly target language skills related to
Chinese language learning, namely vocabulary (2017) or in
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the case of Kim et al. (2019) to learning not only English
language vocabulary but also reading comprehension skills.

The sample is also composed of 54.17 % of articles fo-
cusing on the area of science. Specifically, Su & Cheng
(2015) explore the curriculum area called "Science of Na-
ture and Technological Life" by conducting gamified activ-
ities on botany. Authors such as Isayama et al. (2016), Rios
et al. (2020), Hsu & Wang (2018); Cruz-Garcia et al.
(2021) and Almeida et al. (2021) focus their efforts on
working on aspects related to the area of computer science,
either by creating video games or learning programming
language commands. Other authors (Halloluwa et al.,
2018; Puig et al., 2021; Wardani et al., 2019; Zhao et al.,
2021) use gamification to work on mathematics content
such as the geometric figure of the cube (Wardani et al.,
2019), geometry in general (Puig et al., 2021) or varied
content (Garcia-Sanjuan et al., 2018; Halleluwa et al.,
2018; Riaz et al., 2019; Cruz-Garcia et al., 2021).

Other studies cover curriculum areas such as traffic ed-
ucation (Riaz et al., 2019), multiple intelligences (Garmen
et al., 2019); healthy habits and diet (Gomez-Garcia et al.,
2020) or knowledge about Indonesian culture (Sudarmilah
etal., 2020).

According to ICT resources employed in the gamifi-
cation experience

Different digital resources have been used in the gami-
fied experiences. In this sense, there is research such as
those developed by Rawendy et al. (2017), Halloluwa et al.
(2018), Lamrani & Abdelwahed (2020) or Puig et al.
(2021) that use computer, tablet or unnamed mobile appli-
cations to develop the activities. These applications are de-
signed by the authors themselves, as in the case of Rawendy
et al. (2017) for learning Chinese vocabulary or Halloluwa
et al. (2018) for learning mathematical content. However,
other studies (Cruz-Garcia et al., 2021; Garcia-Sanjuan et
al., 2018; Kim et al., 2019; Quintas et al., 2020; Quintas-
Hijos et al., 2020; Quintas & Bustamante, 2021; Ros
Morente et al., 2018; Su & Cheng, 2015; Wardani et al.,
2019) use apps with names such as MGLS application, Quiz-
bot app, Happy 8-12 app, Jariku app, MORE(@Home app,
Blocky or Just Dance Now. In other gamified experiences
(Hursen & Bas, 2019; Quintas et al., 2020; Quintas-Hijos
et al., 2020; Quintas & Bustamante, 2021; Riaz et al.,
2019) they use platforms for behaviour management and
student progress such as Class Dojo or Moodle. Other au-
thors also use resources such as interactive books (Zhao et
al., 2021), augmented reality (Sudarmilah et al., 2020) or
what are known as serious games (Almeida et al., 2021).

According to the dynamics employed in the gamifi-
cation experience

In terms of the dynamics used in the gamification expe-
rience, 87.50 % of the sample used some type of these strat-
egies. Figure 6 shows the results.
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70.83%

Figure. 6. Results according to dynamics employed in the gamification experi-

ence.

Firstly, the highest percentage of studies (Almeida etal.,
2021; Cruz-Garcia et al., 2021; Garcia-Sanjuan et al.,
2018; Garmen et al., 2019; Hsu & Wang, 2018; Hursen &
Bas, 2019; Ioannou, 2019; Kim et al., 2019; Puig et al.,
2021; Quintas et al., 2020; Quintas-Hijos et al., 2020;
Quintas & Bustamante, 2021; Rawendy et al., 2017; Riaz
et al., 2019; Rios Félix et al., 2020; Ros Morente et al.,
2018; Wardani et al., 2019) which constitute the 70.83 %,
use the dynamics of progression, since they look for the
evolution and development of the player throughout a pro-
cess that has a beginning and an end. Secondly, 12.50 % of
the studies (Halloluwa et al., 2018; Hursen & Bas, 2019;
Zhao et al., 2021) employ another type of dynamic called
narrative. For instance, Zhao etal. (2021) implements gam-
ification with a story based on elves, where the students are
the warriors in charge of uncovering the mystery that the
elves hide.

Thirdly, another dynamic employed in 12.50 % of the
studies (Garcia-Sanjuan et al., 2018; Su & Cheng, 2015)
was relationships. The development of these dynamics is
observed in, for example, the research developed by Gar-
cia-Sanjuan et al. (2018) focused on establishing collabora-
tive relationships between students during the gamified ex-
perience. And, Fourthly, the last dynamic used is made up
of emotions. In this sense, authors such as Puig et al. (2021)
and Quintas & Bustamante (2021) explicitly state in their
research that they aim to develop different emotions in stu-
dents, such as joy, pleasure and interest through activities
based on gamification (2021). Nonetheless, in the research
conducted by Gomez-Garcia et al. (2020), Lamrani & Ab-
delwahed (2020) and Sudarmilah et al. (2020) no dynamics

of any kind were specified.

According to the mechanics employed in the gamifi-
cation experience

Different types of mechanics are used in the different
investigations that compose the sample. Figure 7 shows the
results.

The most mechanic employed among the sample are
levels (Almeida et al., 2021; Cruz-Garcia et al., 2021;
Gomez-Garcia et al., 2020; Hsu & Wang, 2018; Kim et al.,
2019; Lamrani & Abdelwahed, 2020; Puig et al., 2021;
Quintas et al., 2020; Rios Félix et al., 2020; Ros Morente
etal., 2018). In this sense, more than half (54.17 %) of the
investigations use this mechanics. In the research of Hsu &
Wang (2018), the courses are classified into two levels, but
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they are not sequential, students can solve the puzzles as
they see fit. In addition, the participants (wizards) are clas-
sified into fourteen levels, from level 0 which corresponds
to the novice wizard they can level up as they gain magic
points. Another example of levels is shown in the gamified
experience carried out by Quintas et al. (2020) who estab-
lish ten levels of difficulty. To advance to the next level,
they must pass the previous level. In this research, each
level corresponds to a song, with level 1 being "Rasputin”
and level 10 "Jambo Mambo".

A 33.33% 37.50%

Figure. 7. Results according to mechanics employed in the gamification experi-
ence.

In 25.50 % of the studies (Garcia-Sanjuan et al., 2018;
Halloluwa et al., 2018; Hursen, & Cizem, 2019; Ioannou,
2019; Quintas et al., 2020; Quintas-Hijos et al., 2020; Su
& Cheng, 2015), collaboration is observed as the mechanics
used. In this sense, Su & Cheng (2015) provide collabora-
tive activities for learning. In this way, teamwork is essen-
tial to solve the tasks. Moreover, Halloluwa et al. (2018)
develops an intervention where collaboration among team
members is necessary to meet the objectives of the activity.
Along the same lines, for example, Garcia-Sanjuan et al.
(2018) indicate that the Quizbot application establishes a
common goal for which it is only possible to achieve it by
working as a team, making use of coordination, communi-
cation and positive interdependence between the members
of the group.

According to Hursen, & Cizem (2019), the develop-
ment of the activities of the gamified experience are based
on cooperative learning. In this way, points are assigned not
only individually, but also in teams. In the case of Ioannou
(2019) all three phases of the intervention use the mechan-
ics of colloboration, namely guessing the story told in the
puzzle among all team members (phase 1), explaining to-
gether how the hero of the story might feel (phase 2) or
selecting the best ending for the story (phase 3). Research
by Quintas et al. (2020) and Quintas-Hijos et al. (2020)
propose the same gamification scenario where students are
asked to collaborate to create a group choreography as the
main activity.

In addition, in 20.83 % of the studies (Hursen, &
Cizem, 2019; loannou, 2019; Quintas et al. 2020; Quintas-
Hijos et al., 2020; Quintas & Bustamante, 2021) the me-
chanics of the competition are distinguished. To do this, the
authors Hursen, & Cizem (2019) propose a mechanics in
which the groups of students who engage in the activities
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compete, as a final comparison is established on the basis of
the points obtained throughout the experience. Along the
same lines, loannou (2019) in phase 3 of his intervention
each group presents an alternative final and competes with
the rest of the teams, as there will only be one winner. In
the research by Quintas et al. (2020), Quintas-Hijos et al.
(2020) and Quintas & Bustamante (2021) the teams com-
pete to see who receives the highest score.

There are also 16.67 % of studies (Halloluwa et al.,
2018; Hursen & Cizem, 2019; Ioannou, 2019; Riaz et al.,
2019) where participants receive feedback after responding
to a task or performing an activity. For example, in the case
of Halloluwa et al. (2018) this feedback is received at the
end of each level of the activity. In this way, when the at-
tempt is successful, a congratulation window appears and if
the attempt is unsuccessful, the student receives an encour-
aging response to try again. Hursen & Cizem (2019) use the
ClassDojo platform to provide feedback on the progress of
individual learners in the sessions which is always available
to learners. In Ioannou' research (2019), the correct answer
is coloured green, and the incorrect answer is coloured red,
providing correction and feedback to students. And Riaz et
al. (2019), when the answer was given, the students re-
ceived a video and audio feedback about the correct answer.

Furthermore, there is a percentage (33.33 %) of re-
search (Halloluwa et al., 2018; Hursen & Bas, 2019; loan-
nou, 2019; Lamrani & Abdelwahed, 2020; Quintas et al.,
2020; Quintas-Hijos et al., 2020; Riaz et al., 2019; Su &
Cheng, 2015) that provide participants with benefits after
reaching a goal, in other words, rewards. Authors such as
Halloluwa et al. (2018) developed a reward system with the
use of stars, ensuring that all learners received at least some
reward for attempting the activities. In the case of loannou
(2019) the rewards implemented are social. Moreover,
other reward use is a cartoon character as in the research of
Lamrani & Abdelwahed (2020) On the other hand, in a
66.67 % of research (Almeida et al., 2021; Garcia-Sanjuan
et al., 2018; Garmen et al., 2019; G6émez-Garcia et al.,
2020; Cruz-Garcia et al., 2021; Hsu & Wang, 2018; Isa-
yama et al., 2016; Kim et al., 2019; Puig et al., 2021;
Quintas & Bustamante, 2021; Rawendy et al., 2017; Rios
Félix etal., 2020; Ros Morente et al., 2018; Sudarmilah et
al., 2020; Wardani et al., 2019; Zhao et al., 2021) it is un-
clear which type of rewards are used.

Additionally, 37.50 % of the sample (Cruz-Garcia et
al., 2021; Garmen etal., 2019; Gomez-Garcia et al., 2020;
loannou, 2019; Puig et al., 2021; Quintas et al., 2020;
Quintas-Hijos et al., 2020; Wardani et al. 2019; Zhao et
al., 2021) incorporates challenge activities during the de-
velopment of the learning experience. There are some re-
search studies such as Wardani et al. (2019), Quintas et al.
(2020), Quintas-Hijos et al. (2020) or Puig et al. (2021)
where the authors refer to the use of challenges, without
specifying exactly what they consist of. Authors such as
Cruz-Garcia et al. (2021) also do not describe the chal-
lenges presented, however specify the fact that these chal-
lenges increase in difficulty as the students’ progress.
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Authors as loannou (2019) indicate that different types of
challenges are presented in the three phases of the project.
For example, in the first phase, the challenge consists of
guessing the story being told while assembling a puzzle. In
the second phase, the challenge consists of explaining how
the hero of the story might feel. And, in the third phase, the
challenge involves recording the possible good or bad end-
ings of the story, considering "what would happen to the
hero if...".

In the case of Garmen et al. (2019), it is noted that the
types of challenges proposed throughout the gamified expe-
rience are of different types: logical, visual, natural, linguis-
tic, corporeal, emotional and musical. In this regard, re-
searchers such as Gomez-Garcia et al. (2020) establish a
close relationship between the challenges and the exercises
and activities of the didactic unit. These authors also give
some examples of these challenges, such as bringing a piece
of fruit twice a week to eat during the rest period, the prep-
aration of a weekly record in which the amount of physical
exercise performed per day was determined, or a research
project on the unknown properties of some vegetables.
Along the same lines, Zhao et al. (2021) the quizzes that
students must complete during the process correspond to
challenges.

According to the components employed in the gami-
fication experience

The results regarding the components used in gamifica-
tion are presented in Figure 8.

33.33%

Boards

Figure. 8. Results according to components employed in the gamification expe-

Avatars

58.33%
50.00%
B

mployed in the gamific

rience.

Among the gamification components implemented in
the experiences addressed in the articles in the sample, we
can distinguish, first of all, the leader boards. Among the
gamification components implemented in the experiences
addressed in the articles in the sample, we can distinguish,
first of all, the points boards in a 33.33 % (Halloluwa et al.,
2018; Hsu & Wang et al., 2018; Hursen & Bas, 2019; Puig
et al., 2021; Quintas et al., 2020; Quintas-Hijos et al.,
2020; Quintas & Bustamante, 2021; Su & Cheng, 2015).
Specifically, authors such as Su & Cheng (2015) or Hursen,
& Cizem (2019) name the aforementioned boards, but do
not give a detailed description of them. In the case of Hal-
loluwa et al. (2018) a league table that uses stars to recog-
nise the achievements of the participants. Puig et al. (2021)
a league table highlighting the social status achieved by the
player. Hsu & Wang's (2018) league table reflects much
more information, as it shows a ranking of participants
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based on magic points, experience points, skill points, wiz-
ard levels and stars. In the same direction, in the research
developed by Quintas et al. [43], Quintas-Hijos et al.
(2020) and Quintas & Bustamante (2021) the leaderboard
was designed virtually using Microsoft Excel where the av-
erage scores of the students for each dance and the totals
obtained from the beginning were indicated. Not only indi-
vidually but also in groups.

Other components used in a 50.00 % of investigations
(Gomez-Garcia et al., 2020; Halloluwa et al., 2018; Hsu &
Wang, 2018; Hursen & Bas, 2019; Puig etal., 2021; Quin-
tas et al., 2020; Quintas-Hijos et al., 2020; Quintas &
Bustamante, 2021; Riaz etal., 2019; Rios Felix etal., 2020;
Su & Cheng, 2015; Zhao et al., 2021) are badges. On the
one hand, despite mentioning their application, Su & Cheng
(2015), Zhao etal. (2021) and Hursen, & Cizem (2019) do
not describe them. On the other hand, Halloluwa et al.
(2018) and Puig et al. (2021) use stars as badges and Riaz et
al. (2019) and Gémez-Garcia et al. (2020) use bronze, sil-
ver or gold badges. Specifically, Quintas et al. [43], Quin-
tas-Hijos et al. (2020) and Quintas & Bustamante (2021)
designed a total of twelve badges for the three best dancers
of each level, the three best dancers of each week, the three
most improved students and the three groups with the most
points overall. Finally, Rios et al. [46] used trophies as
badges.

Points are also used in others research (58.33 %) when
participants complete the activities as in the case of Zhao et
al. (2021) or according to the behaviours performed as in
the case of Hursen, & Cizem (2019). There is also research
(Hsu & Wang, 2018; Riaz et al., 2019) that details the num-
ber of points that students can receive. In this sense, for ex-
ample, in the experience reported by Hsu & Wang (2018)
the participants (novice magicians) can get between 0 and 3
points depending on the result of solving the puzzle they
have done. These points are transformed into "experience
points" and "skill points" which, when added together, re-
sult in "magic points". Another example is the research
conducted by Riaz et al. (2019) where students could obtain
a score between 0 and 100 for each module. In the case of
loannou (2019) participants only get a score if the correct
answer is selected at the first attempt. These points can be
used to personalise their own avatars and obtain a higher
score in the subject (Puig et al., 2021; Quintas et al., 2020;
Quintas-Hijos et al., 2020; Quintas-Bustamante, 2021).

In addition, avatars are also used in investigations (37.50
%) to identify the different players, although sometimes no
description of such characters is provided, as in Halloluwa et
al. (2018), Cruz-Garcia et al. (2021) or Puig et al. (2021). In
contrast, other research uses avatars in the form of monsters
(Quintas et al., 2020; Quintas-Hijos et al., 2020; Quintas &
Bustamante, 2021) or warriors (Zhao et al., 2021). Finally,
performance graphs are also used in research such as Hal-
loluwa et al. (2018) and Riaz et al., (2019).

According to the findings of the studies

The results of the studies included in the sample are pre-
sented below. First of all, the analysis of the results indicates
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that 62.50 % of the whole sample (Cruz-Garcia et al.,
2021; Garmen et al., 2019; Hsu & Wang, 2018; Kim et al.,
2019; Lamrani & Abdelwahed, 2020; Puig et al., 2021;
Quintas et al., 2020; Rawendy et al., 2017; Riaz et al.,
2019; Ros Morente et al., 2018; Su & Cheng, 2015; Sudar-
milah et al.; 2020; Zhao et al., 2021) which conclude that
the use of gamification has led to improved participant
achievement. For example, Rawendy et al. (2017) indicate
significant differences between the pre-test and post-test
with a Sig. (2-tailed) value of 0.000 (p<<0.05), indicating
that the application of gamification improves learners'
knowledge of Chinese language vocabulary. Hsu & Wang
(2018) also show significant differences (p = 0.000) be-
tween the groups using gamification techniques for the de-
velopment of puzzle-building activities and those using a
traditional approach. In the research conducted by Ros
Morente et al. (2018) these significant differences corre-
spond to a p = 0.02. Other research such as that developed
by Cruz-Garcia et al. (2021) observe significant differences
(p=0.000) in programming knowledge between the Octo-
ber 2019, December 2019 and February 2020 tests, con-
cluding that there is an increase in this knowledge.

Secondly, there is another group of studies that consti-
tutes 29.17 % of the sample (Cruz-Garcia et al., 2021;
Gomez-Garcia et al., 2020; Hursen & Bas, 2019; Quintas
etal., 2020; Quintas-Hijos etal., 2020; Su & Cheng, 2015;
Zhao et al., 2021) determined that gamification improves
student motivation. Among these studies, Su & Cheng
(2015) observed significant differences in the motivational
dimension between the control group and the control group
with a p-value of less than 0.05 (t = 2.538, sig. = 0.022).
In the same line, Hursen, & Cizem (2019) find significant
differences between pre-test and post-test in all dimensions
related to motivation, except in the one focused on "moti-
vation to participate” (p=0.206). Thus, significant differ-
ences are observed in "motivation to investigate"
(p=0.025), "motivation to perform" (p=0.040), "motiva-
tion to communicate" (p=0.038) and "motivation for co-
operative study" (p=0.043). On the contrary, authors such
as Quintas & Bustamante (2021), one-way ANOVA anal-
yses (post-pre) showed, on the one hand, that the control
group showed less achievement motivation as time went by
and, on the other hand, that the experimental group did not
show more or less achievement motivation over time. In
this sense, all these studies conclude that gamification can
be an effective educational tool for promoting student mo-
tivation.

Thirdly, 20.83 % of the studies (Almeida et al., 2021;
Cruz-Garcia et al., 2021; Quintas-Hijos et al., 2020; Quin-
tas & Bustamante, 2021; Wardani et al., 2019) whose re-
sults show that the application of gamification creates expe-
riences of enjoyment and generates satisfaction in students
can be differentiated. This satisfaction on the part of the stu-
dents is observed throughout the sessions carried out by
Cruz-Garcia et al. (2021) and is reflected by the teachers in
the interviews conducted. Similarly, Almeida et al. (2021)
also reports student satisfaction. Specifically, this research
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shows that 92.00 % of students were satisfied with the ex-
perience. Likewise, Quintas & Bustamante (2021) showed
that the use of gamified games produced significant differ-
ences in student satisfaction. In addition, Quintas & Busta-
mante (2021) showed that students enjoyed the use of gam-
ified games more than those where this type of technique
was not applied (p = 0.02).

To be continued, it is observed, on the one hand, 16.67
% of research (Hsu &Wang, 2018; loannou, 2019; Puig et
al., 2021; Quintas et al., 2020) where the application of
gamified activities improves student engagement with the
tasks. Therefore, in the Hsu & Wang (2018) research the
engagement of the students who carry out the activities with
gamification mechanics is significantly higher than the PBL
(p = .001) and PGM groups (p = .004). On the other hand,
the same percentage (16.67 %) of research (Rawendy etal.,
2017; Garcia-Sanjuan et al., 2018; Quintas-Hijos et al.,
2020) positively evaluates the use of this technique and its
ease of application. Fifthly, Gomez-Garcia et al. (2020) and
Quintas-Hijos et al. (2020) show in their results that this
type of activity improves student autonomy. Also, two
other studies (Halloluwa et al., 2018; Rios Félix et al.,
2020) determine that their use allows for the creation of a
positive learning environment.

Finally, research such as that conducted by Gomez-Gar-
cia et al. (2020) finds positive relationships between the use
of gamification and the self-regulation of participants' be-
haviour, and Garcia-Sanjuan et al. (2018) finds this relation-
ship with the promotion of collaborative skills.

Discussion

In the following lines, the discussion of the results for
each of the research questions posed at the beginning of the
study is presented. In the first instance, according to the
first research question focused on the objectives of the sam-
ple research, the results indicate that the highest percentage
of research (37.50 %) aims to improve student performance
through the application of gamified experiences in the class-
room. These results are in line with those presented by
Manzano-Leon et al. (2021) where the highest percentage
of articles (50.00 %) included in the sample focus on im-
proving academic achievement. This phenomenon could be
explained, following Ortiz-Colon et al. (2018), by the cur-
rent need of teachers and institutions to look for new inno-
vative methodologies that allow them to adapt to the needs
of students and at the same time promote significant learn-
ing, engagement and motivation towards learning. In this
sense, as reported by Tsai et al. (2019) there are a number
of reasons for this high level of interest in investigating the
use of gamification to improve academic performance.
Among them, the possibility offered by these experiences
for students to be the active protagonist of their own learn-
ing, the possibility of designing gamified activities based on
the curriculum and the continuous feedback received by
students during the game process.

After this, responding to the second research question
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which is focused on the sample of participants in the studies,
the results show that more than half of the studies (54.17
%) have 100 or more participants. Again, our results coin-
cide, in part, with the research carried out by Manzano-
Leon et al. (2021), who show that, despite locating a
smaller number of articles focused on the school education
level (Early Childhood Education and Primary Education),
60.00 % of these have a number of participants of around
100 or more. This result could be related to the positive
view of gamification held by teachers at these stages, since,
as Zou (2020) points out, they consider that its use pro-
motes student motivation, confidence, communication
skills and self-regulation of learning. This awareness leads
to the promotion of this type of activities throughout these
stages. On the other hand, the percentage of pupils between
10 and 12 years old, that is, students from 4th grade of pri-
mary education up to 6th grade, is among the highest. These
results could be due to teachers thinking that pupils in this
age group are more suitable for gamification than younger
pupils (2016).

In the case of the third research question related to the
curriculum areas worked on, our results show that more
than half of the interventions, 54.17 %, focus on the area of
science. The reason for this result could be, as Diez et al.
(2017) noted, that students feel they are the active protag-
onists of their learning, as the game mechanics, often organ-
ised in levels, allow them to follow their progression and
get clues and opportunities for reflection when it comes to
scientific problem solving. Following Kalogiannakis et al.
(2021), this result, which reflects a strong focus on gamifi-
cation in this area, would be supported by the fact that sci-
ence education is seen as one of the essential parts of edu-
cation today. This is because it is responsible for shaping a
scientifically literate citizenry and fostering 21st century
skills such as adaptability or problem solving.

In reference to the type of ICT resource most used
throughout the research, the results of our research which
reflect that the majority of cases employ gamification plat-
forms and applications, which is in line with Zainuddin et
al. (2020). These same authors (Zainuddin et al., 2020) in-
dicate that the generalised support for the incorporation of
this type of resource is based on the direct influence that
gamified technologies have on learning and the potential to
modernise the educational landscape in this new digital era.
Thus, this use of digital gamification applications and plat-
forms, in the words of Alhalafawy & Zaki (2019), is based
on the potential of digital resources to enhance autonomy,
personal development, positive relationships and environ-
mental enabling.

According to the next research questions, the results
show that the progression is the most applied dynamic along
the gamification experience (70.83 %). This phenomenon
is also observed by authors such as Ortiz-Colon et al. (2018)
who identify the presence of progression dynamics in more
than half of the research (60.00 %) involved in their review.
This emphasis on the existence of a dynamic of progression
is based on the fact that, according to Lamprinou &
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Paraskeva (2015), it is essential for students to be aware of
their overall development during the process. Moreover,
the most mechanics used are levels (54.17 %), followed by
challenges (37.50 %). Kalogiannakis et al. (2021) and Man-
zano-Leon et al. (2021) highlight challenges as one of the
most commonly used game elements in gamified experi-
ences. In the case of levels, the reason why the authors use
them is related to the search for a structuring of the gamifi-
cation experience that allows extrinsically motivating the
students (Zainuddin et al., 2020). And respect to the last
category of DCM pyramid, that is components more than
half of the sample (58.33 %) use points. These results are
partly in line with the findings of Kalogiannakis et al. (2021)
and Ekici (2021), who identify points among the most fre-
quently used game elements in research. The use of these
and other mechanics is based on the fact that students tend
to perceive these elements in a positive way, as their use has
a positive effect on students' motivation to learn (Manzano-
Leon tal., 2021; Lamprinou & Paraskeva, 2015).

Finally, the results show that in reference to the last re-
search question, the main finding of investigation is that the
use of gamification techniques in 62.50 % articles denote a
significant increasement of children achievement, this result
could be explained, following Putz et al. (2020) by the
change from a traditional methodology, unidirectional and
passive on many occasions, to another active teaching char-
acterized by proposing challenges appropriate to the level
of the students, whose resolution leads to the acquisition of
significant and functional learning for day-to-day life.

Conclusion

The systematic literature review has been found that
gamification has been applied in early childhood and pri-
mary education for many areas and objectives. In this sense,
from the proposed research questions, the following con-
clusions are indicated:

- This review identified that the main objectives of
the research are aimed at improving academic performance
in different areas of the curriculum, increasing motivation
and improving collaboration skills.

- On the one hand, this review also identified that
the number of participants in the studies ranges between 3
and 574, with the study by Ros-Morente et al. (2018) hav-
ing the largest number of participants. On the other hand,
students with 10, 11 and 12 years old are the ones for whom
most gamified experiences have been designed and imple-
mented.

- Gamification could be applied to teach emotional
competence, physical education, language and science
(mathematics, geometry, algorithmic skills, biology). The
area of science corresponds to the one where most gamified
experiences have been developed.

- Moreover, computer and mobile applications are
the most commonly used tools to support the gamified ex-
perience.

- Despite the fact that a large number of dynamics
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are not usually identified, this research concludes that pro-
gression is the most commonly used dynamic in the re-
search.

- Although a large number of dynamics are not used,
again levels are the most used mechanics in research.

- In the case of components, articles reviewed apply
a large number of them, highlighting the points are the most
used in research.

- This review denotes that the application of gamifi-
cation according to research results improves significantly
academic achievement, motivation, task engagement, au-
tonomy and enjoyment.

Despite the fact that the PRISMA methodology allows
for systematised research, like any other study, the study
has some limitations. Firstly, the study focuses on analysing
research collected only in the WoS database, without con-
sidering others such as SCOPUS or some related to the ed-
ucational field ERIC. This could have led to the omission of
other articles that are not found in WoS but in other data-
bases. On the other hand, the language selected, i.e., Eng-
lish, despite being the language of scientific publication par
excellence, other publications of interest could have been
discarded due to a lack of knowledge of the language in
which they are written. Nonetheless, the strength of this
research is that it provides a comprehensive review that
shows that the application of gamified elements in early
childhood and primary education classrooms is a reality.
Moreover, it is considered necessary to increase the num-
ber of gamified elements based on the DMC Pyramid
model, as this approach to the model would make it easier
to adapt them to the official curriculum of the stages. In this
sense, the dynamics could be associated with the didactic
objectives and assessment criteria. For their part, the me-
chanics would correspond to the contents and methodology
used, and the components to the assessment instruments.

Gamification can be a reality in the classroom and this
article is a starting point for the future design of gamified
experiences, as it provides an analysis for teachers to use in
the future as a source of knowledge of what has been done
so far and what can be improved. In this sense, future lines
of study will focus on the creation of a protocol for the de-
sign of gamified experiences interrelating the DMC pyra-
mid model with the curricular elements.
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