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Abstract

Video games have always been an object of leisure and entertainment for children and adults. Ignorance has
led many people to view these types of games in a negative, violent or addictive way. The objective of this
systematic review was to determine the use of video games in the field of education, specifically in mathematics
and history, and to identify the benefits of playing video games on students’ academic performance. Method: a
search was carried out in different databases: Pubmed, Web of Science, SciELO and Scopus, including studies
published up to March 2021. Results: video games in the historical field improve learning, historical academic
performance and their approach to students as well as motivation, fun and engagement, history comprehension
and acquisition; and in mathematics, improve academic performance and math learning, problem solving,
entertainment, fun and enjoyment, as well as the commitment and involvement of students in mathematics.
Conclusions: most of the studies show the usefulness of video games during the learning process of history and
mathematics for children. The implementation of video games at school increases the academic performance
of students and improves their motivation. Therefore, the incorporation of video games as an educational tool
is recommended.
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Resumo

Os video games sempre foram um objeto de lazer e entretenimento para criancas e adultos. A ignorancia
tem levado muitas pessoas a encarar este tipo de jogos de forma negativa, violenta ou viciante. O objetivo
desta revisdo sistematica foi determinar a utilizacdo de video games no dominio da educac3o, especificamente
em matemética e histéria, e identificar os beneficios de jogar video games no desempenho académico dos
alunos. Método: foi efetuada uma pesquisa em diferentes bases de dados: Pubmed, Web of Science, SciELO
e Scopus, incluindo estudos publicados até marco de 2021. Resultados: os video games no dominio histérico
melhoram a aprendizagem, o desempenho académico histérico e a sua abordagem aos alunos, bem como a
motivacdo, a diversdo e o envolvimento, a compreens3o e a aquisicdo da histéria; e em matematica, melhoram
o desempenho académico e a aprendizagem, a resolucdo de problemas, o entretenimento, a divers3o e o prazer,
bem como o empenho e o envolvimento dos alunos na matemética. Conclus®es: a maioria dos estudos mostra
a utilidade dos video games durante o processo de aprendizagem da histéria e da matematica para as criancas.
A implementacdo de video games na escola aumenta o desempenho académico dos alunos e melhora a sua
motivacdo. Por conseguinte, recomenda-se a incorporacio de video games como uma ferramenta educativa.
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1 Introduction

Video games, once considered purely recreational, are now recognized as powerful educational tools
that enhance learning in subjects such as history and mathematics (Martinez; Gimenes; Lambert,
2022). Some studies observed that playing is crucial in children’s lives because it allows them to
learn (Vygotsky, 1967). Playing from preschool age helps children to develop physically, mentally and
socially (Groos, 1901; Bruner, 2003; Liu et al., 2022). Through play, children experience, imitate and
relate themselves to the world around them. Moreover, knowledge is better acquired in a playful way
while children have fun (Mora et al., 2016). The game has evolved into a technological component
that exists nowadays. Children and adolescents, who are increasingly immersed in the digital age,
are more accustomed to the use of video games in their daily lives. Young people have replaced
activities such as reading with video games. These types of actions have been exploited by educators
for the so-called serious games. Michael and Chen (2006) describe serious games as those whose
main objective is to play and learn while the child is having fun, i.e. the game is given a formative
and educational component.

Traditionally, video games have been linked to negative perceptions, including concerns about
violence (Anderson; Dill, 2000; Gentile et al., 2004), addiction (Salguero; Moran, 2002; Chiu; Kao;
Reynolds, 2012), and academic decline (Anand, 2007; Ip; Jacobs; Watkins, 2008). Anderson and Dill
(2000) demonstrated the correlation between violent video games and increased aggression over time.
However, video games serve as valuable tools in various contexts. Critics often overlook their positive
impact on physical activity, health, and education. Active video games, like exergames, promote
physical activity, combatting sedentary lifestyles (Beltran-Carrillo; Valencia-Peris; Molina-Alventosa,
2011; Zhao et al., 2024). They are also used in healthcare settings to alleviate the challenges faced
by hospitalized children and adolescents (Ledo Rubio et al., 2016; Busto Martinez; Pérez Martin,
2012). Additionally, video games aid in medical training, improving motor skills (Akand et al., 2016).
They play a significant role in education, fostering creativity and enhancing problem-solving skills
(Etxeberria Balerdi, 2001; Roncancio-Ortiz et al., 2017; Triberti et al., 2023).

History was selected as one of the subjects for this review due to the prevalence of related video
games and the observed benefits of incorporating historical content into education at various levels. For
instance, Emmons and LaPensee (2021) exemplify the integration of history into university education
through the use of When Rivers Were Trails. Similarly, video games have frequently been employed
in mathematics education, with authors like Chorianopoulos, Giannakos, and Chrisochoides (2014)
developing serious video games tailored for mathematical learning. Drummond and Sauer (2014)
also highlight the positive impact of video games on mathematical academic performance. Despite
these individual studies, there remains a gap in the literature regarding a comprehensive synthesis of
the benefits of video games in both mathematics and history education. Therefore, this systematic
review aims to address this gap by examining the utilization of video games in education, particularly in
mathematics and history, and by elucidating the potential benefits for students’ academic performance
and instructional applications.

2 Methods
This systematic review was conducted following the statements and guidelines proposed in the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses Guidelines (PRISMA) (Moher et
al., 2014).

Regarding the questions that this systematic review aims to answer, the first is to determine the
use or application of video games in education, specifically in the subjects of history and mathematics.
Another aspect to know is the benefits of the use of video games in the academic performance of
both subjects and, finally, their possible applications in the educational field.
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2.1 Literature research

The search was conducted up to March 2021 in the following electronic databases: PubMed (Med-
line), Web of Science, Scopus and SciELO. The terms used under different topics were: a) Method
used (“esport”, “electronic sports”, “video games” and “strategy video games”), b) Implementation
(“education”, “gamification” and “problem solving”) and c) Subjects in which they are implemented
(“mathematics” and “history”). The search was carried out using the treatment and result vari-
ables, separated by the Boolean operator “AND". The Boolean “OR" was also used to join the terms
belonging to the same category.

In this case, the search was as follows: (“esport”, “electronic sports”, “video games" and “strategy
video games”) AND (“education”, “gamification” and “problem solving") AND (“mathematics” and
“history”).

2.2 Study selection and eligibility criteria
Two evaluators, with experience in maths and history fields and university grades related to education,
independently conducted the search and screening process. Possible disagreements were resolved
through discussion or consultation with a third author. The inclusion criteria were as follows: a)
original articles written in Spanish or English, b) participants aged between 6 and 18 years, and c) the
interventions had to deal with the use of video games during mathematics or history teaching. The
exclusion criteria were: a) articles were systematic reviews, books or conferences.

2.3 Data collection and extraction

The information included the following elements: participants/population, intervention, findings and
outcomes (PICOS) following the recommendations of the PRISMA statement.

Different software, such as Microsoft Office Excel and Zotero, were used to process the data and
organized the whole process.

The articles were divided into two tables: Table 1 includes all articles related to the subject of
history. Table 2 includes all articles related to mathematics.

On the other hand, the third table includes all the benefits found in history and mathematics
articles for possible application in education.

2.4 Study selection

Out of the initially identified 713 articles, 191 duplicates were removed, leaving 522 unique articles.
After screening titles and abstracts, 162 articles were excluded as they were unrelated to the topic,
resulting in 352 articles for full-text review. Following eligibility criteria, 6 articles were discarded for
not being in English or Spanish, and 62 studies were excluded due to participants falling outside the
age range of 6 to 18 years. Additionally, 150 articles were deemed irrelevant to the application of video
games in history or mathematics. After excluding 91 articles such as systematic reviews, conferences,
and books, a total of 51 articles were included in this systematic review. The PRISMA flow diagram
is shown in Figure 1.

Subsequently, the articles were divided to determine all articles related to history or mathematics.
These articles are analysed in the discussion section of this review and coincide with the questions posed
in the Methods section and the Results tables: 37 articles correspond to the subject of mathematics
and 14 articles belong to the subject of history.

3 Results
This section presents the results obtained from the systematic review of the selected studies. As
indicated above, three tables can be found: Table 1 corresponds to studies or articles related to the
use of video games in the subject of history, Table 2 is related to articles that use video games in
the teaching of mathematics, and Table 3 lists the benefits of the use of video games in history and
mathematics education.
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Eligibility ) ( Screening ) (ldentiﬁcation)

Records identified by
database searchs
N=713

Additional records
identified by others sources
N=0

(o)

Record
Records after removing duplicates Duplicated
N=522 N=191
Review records Excluided
N=522 records
N= 162

Full-text articles evaluated for
eligibility

N= 360

Full-text articles excluded:

Articles not written in English or

Studies incluided in the
qualitative synthesis

Spanish. (N=6)

Items not 2aed between 6 and 18
years old. (N=62)

Articles not related to the use or
application of video games in the
subjects of mathematics and
history. (N=150)

Systematic reviews, conferences,
books, etc. (N=91)

N=309

Figure 1. Flow chart delineating the complete systematic review process.
Elaborated by the authors.

Source:

Table 1. Articles using video games for teaching history.

Citation

Participants

Intervention

Outcomes

Conclusions

Bokolas and
Panagouli
(2019)

Cornella Canals
et al. (2013)

Evaristo
Chiyong et al.
(2016)

Gali, Remolar,
and Rebollo
(2019)

5th and 6th
grade students

4th, 5th and 6th
grade students
and 1st and 2nd
ESO students

561 secondary
school students

Secondary
students

Use of strategic
video games once a
week for 3 years.

A small satisfaction
survey was
conducted among
beta-tester players.

Intervention in
three study groups
(1) with video
games, (2) with
history books and
(3) with both.

Evaluation of the
gameplay of this
serious game and,
later, the
motivation of the
game in learning
the story.
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The program made
students learning more
motivated and easier.

The game was liked by
93% of the players.

They emphasize that it
is fun, entertaining and
promotes various skills.

The video game as a
supplement had a
greater effect on
students’ grades.

The game is attractive,
has good gameplay and
increases the interest of
the students in the
story.

The video games used
in the "history and
video games” program
helped the students to
improve their
knowledge of history.
Girona Legends is a
good method for
learning history.

Video games of this
type could be used as a
pedagogical tool in the
teaching of History.

Serious video games
help motivation and the
learning of history.
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Gilbert (2019)

Jaldén-Méndez
Sanchez (2021)

Martinez Soto,
Egea Vivancos,
and Arias Ferrer
(2018)

Rea-Pefiafiel
et al. (2020)

Riith and
Kaspar (2021)

Sdez-Lopez
et al. (2015)

Jaldén-Méndez
Sanchez (2021)

Sar (2012)

Watson, Mong,
and Harris
(2011)

Secondary
students

1st ESO students

34 students of
4th ESO

32 primary school
students

17 students from
a 12th grade
advanced history
course

Secondary
students

1st ESO students

Children of 6th,
7th and 8th
grade of primary
school

Secondary 2nd
grade students

Qualitative
interview study that
uses Assassin’s
Creed, a narrative
video game with a
historical setting, as
a site of inquiry.

Using the
Dominations video
game as a tool for
learning history in
the classroom.

Evaluation-type
research on a
historically-themed
virtual reality video
game (28 items).

Use of a video
game for teaching
history with mixed
methods.

Video game study
trade related to the
history curriculum.

Use of
MinecraftEdu in a
study in the field of
history.

Using Dominations
to improve the
acquisition of
Mesopotamian
historical
knowledge.

Using
non-educational,
historically-themed
computer games to
gain insight into
history.

Using Making
History, a World
War Il video game,
for educational
purposes.
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There was a sense of
immediate access to
history contrasted with
learning in school, a
sense of human
connection to people
from the past, and a
greater insight into
multiple perspectives on
history.

Dominations improve
motivation in the
classroom, the
perception of content
and the understanding
of historical time.

Positive general
reception by the
participants towards the
contents of the video
game as well as its
value as a motivational
element.

The video game
demonstrated quality in
consolidated percentage
use in terms of
effectiveness, efficiency,
satisfaction, freedom
from risk and context
coverage.

The students felt
motivated towards
historical content and
addressed social issues.

MinecraftEdu is fun,
encourages creativity,
encourages discovery,
and is a good app for
creating and exploring
immersive historical
environments.

Greater motivation in
the classroom, a better
perception of the
content, as well as a
better understanding of
historical time.

Positive results of
historical computer
video games among
primary school
students.

The students were
much more active and
engaged.

It is important to foster
a sense of human
connection to history
through social
education.

Excellent tool within
the formal educational
framework for teaching
and learning about the
Mesopotamian
civilization.

The video game brings
students closer to living
the experience in first
person, making learning
more immersive.

This video game is
effective for teaching
history to elementary
school students.

Video games are a
useful tool for teaching
and learning history.

The use of
MinecraftEdu helps to
motivate students in
the field of history.

Dominations is an
excellent tool within the
formal educational
framework for teaching
and learning about the
Mesopotamian
civilization.

This type of games can
be applied in the
primary classroom to
learn history.

Making History helps
students to be more
engaged and active in
learning history.
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Yu et al. (2014)

103 high school
students

Study 2 classes, one
that used computer
games about
history to learn and
a control class.

Students with video
games obtained greater
motivation and
improved their learning
achievements.

The use of video games
in history classes
increases learning
achievement and
motivation.

Source:

Elaborated by the authors.

Articles examining the use and application of video games in history have identified several features

that support their educational benefits. These include improvements in academic performance and

learning outcomes facilitated by the integration of various video games.

Other important factors

include increased student motivation and engagement with historical content, improved comprehension

and the accessibility of historical material through video games. Furthermore, history video games

have been shown to be effective in motivating, entertaining and engaging students, serving as both a

source of enjoyment and educational value. This dual function underlines their potential as a valuable

tool in history education.

Table 2. Articles using video games for teaching mathematics.

Citation Participants Intervention Outcomes Conclusions
Albarracin 78 4th grade Kula World was Positive results in The video game and
(2021) students used in 4 related three-dimensional activities are useful for

Albarracin et al.
(2019)

Alzahrani
(2013)

Baig and
Alotaibi (2020)

Barrios et al.
(2018)

Chen et al.
(2014)

Deater-Deckard
et al. (2014)

24 students of
3rd ESO

20 students from
4th-5th grade of
primary school

789 4th, 5th and
6th grade
students

3rd grade
students

Elementary
students

97 children from
11 to 14 years
old Using a
serious digital
math game for
the iPad.

activities.

Use of a strategy
video game during
16 sessions.

Use of a workshop
with Microsoft's
Kodu video game
platform. The
students evaluated
the workshop as
effective and
entertaining.

2 different
treatments:
traditional learning
methods and a
video game based
on the Mathematics
curriculum.

Using Matelogic
with trial-error
sessions on tangible
programming.

Quasi-experimental
method in urban
and rural primary
schools.

Most of the
students were
highly engaged,
attentive, and
improved in math.
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visualization and
problem solving.

Students boost their
math skills and problem
solving.

Microsoft's Kodu
platform helps to
understand
mathematical content.

Video games based on
the Mathematics
curriculum had a
positive effect on
student performance.

Favorable results on the
use of video games
among students
compared to traditional
methods.

Digital game-based
learning produced
better learning effects.

Commitment, attention
and persistence can be
improved through a
video game.

three-dimensional
visualization.

The video game helps
with real math
situations.

Curriculum-based video
games were more
effective than
traditional methods.

Algorithmic thinking
concepts and video
game interaction
provide favorable
learning outcomes,
surpassing traditional
methods.

Learning with video
games is a good way to
improve math learning
compared to traditional
learning.
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Drigas and
Pappas (2015)

Ester et al.
(2022)

Del

Moral Pérez,
Guzman Duque,
and Fernandez
Garcia (2018)

Fokides (2018)

Fraga-Varela,

Vila-Coufiago,
and Martinez-
Pifieiro (2021)

Fraga-Varela,

Vila-Coufiago,
and Martinez-
Pifieiro (2021)

Goldin et al.
(2014)

Graziano,
Peterson, and
Shaw (1999)

Primary,
secondary and
university
students

279 students of
3rd and 4th
grade of Primary
Education

101 1st grade
students

201 1st, 4th and
6th grade
students

284 students
from first to
fourth grade

284 students
from first to
fourth grade

6-year-old
students

237 second
graders

Analysis of the
effects of video
games on students’
mathematical
performance and
cognitive skills.

Use of
mathematical video
games as part of a
regular training of
one hour per week
for 7 months.

Case study aimed
at verifying the
possible increase in
Multiple
Intelligences among
students with video
games.

Project with Kodu
Lab Game digital
games for teaching
Mathematics.

Quasi-experimental
study with several
experimental
groups to know the
impact of serious
video games in the
mathematics
classroom.

Quasi-experimental
study with several
experimental
groups to find out
the impact of
serious video games
on mathematical
fluency.

Analysis of
computer games in
executive functions
versus traditional
tests.

Using Spatia
1-Temporal Math
Video Game
software designed
to teach fractions
and proportional
math.
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Improve visual
attention, cognitive
skills, memory,
comprehension and
mathematical problem
solving, motivation and
few academic
improvements.

The improvement was
more significant in 3rd
grade students than in
4th grade students.

There was a general
increase of all Multiple
Intelligences.

The students in the
gaming group
outperformed the
students in the other
groups in most cases.

A significant
improvement in
mathematical fluency
with the use of serious
games in the different
courses and classroom
groups studied.

The software benefits
boys and girls equally,
and there is a clear
relationship between
the results obtained and
the performance in the
overall grades of the
students.

The intervention causes
transfer to some (but
not all) facets of
executive function.

Children who received
piano keyboard training
along with math video
game scored higher.

Video games could be
useful learning aids to
build an innovative
teaching model.

Mathematics
competence improved
in those students with a
longer exposure time to
the intervention.

The introduction of a
video game in the
classroom is suitable for
Multiple Intelligences in
primary school.

Microsoft's Kodu Lab
Game helps with
learning mathematics
and makes the user
enjoy it.

The use of serious video
games designed
specifically for school
settings has the
potential to teach
mathematics.

It shows the potential
of serious games in the
school setting and the
opportunity to address
gender differences in
performance.

The intervention

equalizes the academic
results of children who
regularly attend school.

This approach can
easily be used to teach
other mathematical and
scientific concepts in a
complementary way to
traditional methods.
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Hanghgj,
Kabel, and
Jensen (2022)

Hieftje et al.
(2017)

Holguin-
Alvarez,
Apaza-Quispe,
et al. (2022)

Holguin-
Alvarez, Taxa,
et al. (2022)

Holguin Alvarez
et al. (2020)

Holguin-
Alvarez,

Villa Cérdova,
et al. (2019)

Hussain, Hoe,
and Idris (2017)

190 high school
students (32 at
risk)

134 first grade
students

300 third and
fourth grade
students

250 students

79 vulnerable
students in the
third and fourth
grade of primary
school

139 elementary
students

39 students

3-week intervention
with game-based
learning activities in
eight lower
secondary
classrooms.

Open-label
randomized
controlled trial to
determine the
impact of the
Knowledge Battle
video game on
mathematics scores
and
self-competence.

Educational
platforms and video
game competition
for six months.

Six months of
research
development with
the experimental
model.

Educational
projects with video
games such as
gamifiers basics to
develop
mathematical
thinking.

Three stimulus
experiments using
Candy Crush,
Asphalt 8 Airborne
and Plants vs
Zombies.

Quasi-experimental
study in a school
using digital
game-based
learning in
mathematics.
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A positive impact on
the well-being of at-risk
students and reduced
experiences of external
regulation to engage in
Mathematics.
Game-based classrooms
allow you to reframe
social participation and
student engagement
with the curriculum, as
well as their motivation.

Knowledge Battle
improved math skills in
participants who played
the game.

An increase in scores
indicating
improvements in the
non-connective demand
approach and in the
connective demand
approach.

Better possibilities of
producing mathematical
operations based on
reasoning were
produced, provoking
greater reflection in the
experimental group.

There were positive
results in reasoning and
mathematical thinking.

Lower rates of increase
in scores in numeration,
and higher in
mathematical reasoning
and problem solving.

The use of digital
game-based learning
could increase the
performance of
students in the subject
of Addition of less than
100.

Knowledge Battle was
an acceptable and
enjoyable educational
math video game for
first graders.

The combinatorial
effects of the use of
technological resources
to gamify are positive
in the performance in
the mathematical
cognitive demand.

It is necessary to
deepen the evidence on
the level of connective
demand (high level)
with other Latin
American samples.

The study contributed
to the understanding of
the gamification of
educational projects as
a companion in the
didactics of
mathematics.

The video games used
improve mathematical
reasoning and problem
solving.

Digital game-based
learning can be used as
an alternative reference
strategy for the
Mathematics teacher.
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Karki,
McMullen, and
Lehtinen (2022)

Kebritchi,
Hirumi, and Bai
(2010)

Kert et al.
(2017)

Kiili et al.
(2015)

Kim and Ke
(2017)

Praveen Kumar
G. and
Vasimalairaja
M. (2022)

Li et al. (2018)

Mangowal et al.
(2017)

195 fifth and
sixth grade
students Quasi-
experimental
design of the
NanoRoboMath
game to improve
knowledge of
adaptive and
conceptual
rational numbers.

193 students

105 fifth graders

66 students
between 11 and
13 years old

132 fourth
graders

90 high school
students Test
after the use of
educational video
games for
learning and
retention in
mathematics.

Elementary
students

85 school
students with
and without
disabilities

A small positive
effect of playing the
NanoRoboMath
game on students’
conceptual
knowledge of
rational numbers
was observed.

Experimental study
playing a computer
game to measure
performance,
motivation, and
prior mathematical
knowledge.

Play a strategy
game for the first
time for 30 minutes
to find out the
correlation between
academic
performance and
score.

Study on the use of
Semideus and
Wuzzit Trouble to
work rational
numbers and
integer arithmetic,
as well as the
improvement of
mathematical
thinking and
problem solving.
Performance test
using a VR
simulator for
troubleshooting.

There was a
significant
difference in
post-test scores
between the
experimental group
and the control
group.

Study on the use of
See me Roar, an
augmented reality
video game in
mathematics,
compared to
traditional
exercises.

Using MathBharata
to improve
students’
motivation towards
mathematics.
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NanoRoboMath is a
useful video game for
teaching adaptive and
conceptual rational
numbers.

Significant
improvement in the
achievement of the
experimental group
compared to the control
group and greater
motivation.

Participants’ math or
physical science skills
were positively
correlated with game
success.

Games can be used to
assess mathematical
knowledge in a valid
way, and brief
interventions with these
video games can be
very effective.

Significantly positive
effect in the group with
learning based on video
games with virtual
reality.

Learning educational
video games
significantly improves
students’ ability to
achieve and retain.

Significantly improved
the likeability,
enjoyment, desire to do
the exercise in spare
time, and made math
more fun.

All students who tried
MathBharata increased
their motivation
towards mathematics.

Computer games are
useful for improving
mathematical
knowledge, performance
and motivation.

Strategy games help to
positively improve
mathematical academic
performance.

The evaluation with
video games is more
effective than a simple
measurement of
precision and is more
complete.

The use of a virtual
reality simulator for
problem solving is
positive for the
students.

See me Roar makes it
easier to do math
homework positively
versus traditional paper
exercises.

MathBharata is a useful
tool to engage and
motivate students
towards mathematics.
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Medina
Camacho
(2022)

Nunes et al.
(2022)

Pires et al.
(2019)

Pradiante
(2022)

Walkington
et al. (2022)

Wisittanawat
and Gresalfi
(2021)

Yong et al.
(2021)

5th grade
students

6th graders

64 first graders

12 children, 9
with ASD and 3
with Dyscalculia

85 secondary
students

2 high school
students

182 students

Mixed research on
the use of a video
game (Kodu) for
logical-
mathematical skills
for 3 years.

Using Liber Domus,
a video game to
learn, understand
and retain math
concepts.

Intervention of 13
days divided into
virtual interaction
(mathematical
video game),
tangible interaction
and control group.

Study of 12 sessions
(1 session of 45
minutes per week)
using a video game
on mathematics
and dyscalculia.

Assessment
Conjectures
geometric and
cognitive relevance
through the use of
a video game.

Case analysis of 1
student who likes
mathematics and 1
student who does
not. They both use
a math video game.
Use of computer
video games on
mathematics versus
traditional teaching.

Significant progress in
the results obtained
during the three years.

The game helps
students to have a more
dynamic approach in
the classroom, increases
motivation and allows
flexibility and less
repetition in revision.

The virtual interaction
group obtained higher
performance and a
significant improvement
in mathematics.

The children were
motivated,
participatory, and
committed to learning
mathematics.

Cogpnitive relevance
influenced
mathematical
performance, as
measured by the
accuracy of students’
insights, knowledge,
and demonstrations.
Both students were
involved in the game
and got great results.

Students learn the
process and receive
feedback as they play
computer games, as
opposed to traditional
teaching, which focuses
on exams.

Kodu improves
students’
logical-mathematical
skills and STEAM
competition skills.

Liber Domus is useful
for students’ learning,
understanding,
motivating and
retaining mathematical
concepts.

The use of video games
for teaching
mathematics improves
performance.

The use of video games
in the classroom helps
children with Autism
Spectrum Disorder
(ASD) and dyscalculia
when it comes to
learning mathematics.

The use of a video
game is useful for
performance
improvement and
academic and cognitive
relevance.

Video games can make
math classrooms more
engaging for students.

Mathematics-focused
computer video games
help grasp the process
of learning and
understanding
mathematics.

Source:

Elaborated by the authors.

Regarding the articles that examine the use and application of video games in mathematics edu-

cation, several aspects have been identified that support the effectiveness of video games as learning

tools in this area. The integration of video games has been associated with increases, improvements

and achievements in mathematical academic performance and learning, as well as increased student

engagement. In addition, video games applied to mathematics have been found to promote student

motivation, enjoyment and entertainment. These findings demonstrate that the use of video games

in education, particularly in mathematics, is a beneficial tool for teaching and learning (Table 3).

4 Discussion

This systematic review focuses on the use and application of video games for both subjects. As noted

above, a division has been made between articles dealing with video games in the subjects of history

Sanz-Ramos et al. | Texto Livre | Belo Horizonte | v.17 | €52566 | 2024

10/19



Table 3. Benefits of using video games in education.

Benefits of using video games in historical and mathematics education

Feedback

Problem solving

Fun

Motivation

Improved academic performance
Active students

Implication

Source: Elaborated by the authors.

and mathematics. Finally, there is a section dealing with the benefits of video games in both subjects.

Some limitations of the study were the number of databases used, which is limited; the inclusion
and exclusion criteria, which to some extent limit the search and exclude other studies that may
provide interesting results; and the experience of the lead author, who had not previously conducted
a systematic literature review.

In the future, this systematic review can be used as a reference for the design of educational
practices, educational projects, or interventions in educational centres. It gathers a multitude of
experiences with different video games, many of which are open access, to work on history and
mathematics outside of traditional methodology.

4.1 The use and application of video games in the subject of history

Articles related to the use and application of video games in the subject of history revealed different
characteristics that support their use in education. Among these aspects, we found improvements
in academic performance and learning through the use of different video games (Sar, 2012; Cornella
Canals et al., 2013; Yu et al., 2014; Saez-Lopez et al., 2015; Evaristo Chiyong et al., 2016; Bokolas;
Panagouli, 2019; Rea-Pefiafiel et al., 2020; Jaldén-Méndez Séanchez, 2021). Other important aspects
are the motivation and engagement of students in history (Watson; Mong; Harris, 2011; Yu et al.,
2014; Martinez Soto; Egea Vivancos; Arias Ferrer, 2018; Bokolas; Panagouli, 2019; Gali; Remolar;
Rebollo, 2019; Rea-Pefiafiel et al., 2020; Jaldén-Méndez Sanchez, 2021; Rith; Kaspar, 2021) and
the understanding of it (Gali; Remolar; Rebollo, 2019; Rea-Pefiafiel et al., 2020; Riith; Kaspar, 2021;
Jaldén-Méndez Sanchez, 2021), or the easy access to history that video games grant students (Gilbert,
2019; Ruth; Kaspar, 2021). It has also been shown that history video games are useful in motivating,
amusing and entertaining students while teaching (Cornella Canals et al., 2013; Séez-Lépez et al.,
2015), making them a source of entertainment and learning, which makes them a beneficial tool for
teaching history.

4.2  The use and application of video games in the subject of mathematics
Regarding the articles that use and apply video games in the subject of mathematics, different aspects
were found that support the use of video games as learning methods in the field of mathematics edu-
cation. An increase, improvement and achievement in terms of mathematical academic performance
and mathematics learning was observed when using video games (Graziano; Peterson; Shaw, 1999;
Kebritchi; Hirumi; Bai, 2010; Chen et al., 2014; Deater-Deckard et al., 2014; Goldin et al., 2014;
Drigas; Pappas, 2015; Kiili et al.,, 2015; Hieftje et al.,, 2017; Hussain; Hoe; Idris, 2017; Kert et al.,
2017; Kim; Ke, 2017; Barrios et al., 2018; Del Moral Pérez; Guzman Duque; Ferndndez Garcia, 2018;
Fokides, 2018; Albarracin, 2021; Holguin-Alvarez; Villa Cérdova, et al, 2019; Pires et al., 2019;
Baig; Alotaibi, 2020; Albarracin et al., 2019; Fraga-Varela; Vila-Counago; Martinez-Pifieiro, 2021;
Yong et al., 2021; Ester et al., 2022; Holguin-Alvarez; Apaza-Quispe, et al., 2022; Holguin-Alvarez;
Taxa, et al., 2022; Karki; McMullen; Lehtinen, 2022; Medina Camacho, 2022; Praveen Kumar G.;
Vasimalairaja M., 2022; Walkington et al., 2022), as well as student engagement (Deater-Deckard
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et al., 2014; Wisittanawat; Gresalfi, 2021; Hanghgj; Kabel; Jensen, 2022; Pradiante, 2022), and prob-
lem solving (Drigas; Pappas, 2015; Albarracin, 2021; Holguin-Alvarez; Villa Cérdova, et al., 2019).
Finally, it was also observed that video games applied to the subject of mathematics help students’
motivation, fun and entertainment (Alzahrani, 2013; Drigas; Pappas, 2015; Mangowal et al., 2017;
Li et al., 2018; Nunes et al., 2022; Pradiante, 2022). These aspects demonstrate that the use and
application of video games in education, specifically in mathematics, is a beneficial tool for teaching
and learning.

4.3 Benefits of using video games in history and mathematics

After analyzing all the previous articles, different benefits have been observed to be brought by the
use and application of video games to the education of history and mathematics. Some of these
benefits are motivation, entertainment or fun (Alzahrani, 2013; Cornella Canals et al., 2013; Drigas;
Pappas, 2015; Saez-Lépez et al.,, 2015; Mangowal et al., 2017; Li et al.,, 2018; Nunes et al., 2022;
Pradiante, 2022), feedback (Yong et al., 2021), problem solving (Drigas; Pappas, 2015; Albarracin et
al., 2019; Holguin-Alvarez; Villa Cérdova, et al., 2019; Albarracin, 2021), improvement in academic
performance (Graziano; Peterson; Shaw, 1999; Kebritchi; Hirumi; Bai, 2010; Sar, 2012; Cornella
Canals et al.,, 2013; Chen et al., 2014; Deater-Deckard et al., 2014; Goldin et al., 2014; Yu et al,,
2014; Drigas; Pappas, 2015; Saez-Lépez et al., 2015; Evaristo Chiyong et al., 2016; Hieftje et al.,
2017; Hussain; Hoe; Idris, 2017; Kert et al., 2017; Barrios et al., 2018; Del Moral Pérez; Guzman
Duque; Fernandez Garcia, 2018; Fokides, 2018; Albarracin et al., 2019; Bokolas; Panagouli, 2019;
Holguin-Alvarez; Villa Cérdova, et al., 2019; Pires et al., 2019; Baig; Alotaibi, 2020; Rea-Pefiafiel
et al., 2020; Albarracin, 2021; Fraga-Varela; Vila-Coufiago; Martinez-Pifieiro, 2021; Jaldén-Méndez
Sanchez, 2021; Yong et al., 2021; Ester et al., 2022; Holguin-Alvarez; Apaza-Quispe, et al., 2022;
Holguin-Alvarez; Taxa, et al., 2022; Karki; McMullen; Lehtinen, 2022; Walkington et al., 2022) and
student involvement and commitment (Watson; Mong; Harris, 2011; Deater-Deckard et al., 2014;
Yu et al.,, 2014; Martinez Soto; Egea Vivancos; Arias Ferrer, 2018; Bokolas; Panagouli, 2019; Galr;
Remolar; Rebollo, 2019; Rea-Pefafiel et al., 2020; Jaldén-Méndez Sanchez, 2021; Riith; Kaspar,
2021; Wisittanawat; Gresalfi, 2021; Hanghgj; Kabel; Jensen, 2022; Pradiante, 2022).

5 Conclusions

After conducting this systematic review, it is concluded that video games serve as valuable educational
assets, particularly in mathematics and history. Analysis of the literature indicates that video games
enhance learning, academic performance, and student engagement in historical studies. Similarly,
their integration into mathematics education fosters improved acquisition of mathematical concepts,
problem-solving skills, and student motivation. Moreover, video games facilitate enjoyable learning
experiences and foster student commitment and participation in both subjects. Overall, the findings
highlight the significant benefits of incorporating video games into classroom instruction.
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A Supplementary materials

Table 4. Supplementary materials

Search Estrategy

Data base
Web of Science

Scopus

SciELO

PubMed (Medline)

Boolean vector

Tl=((esport OR “electronic sports” OR “video games” OR "strategy
video games”) AND (education OR gamification OR “problem solv-
ing”") AND (mathematics OR history)) OR AB=((esport OR “elec-
tronic sports” OR “video games” OR “strategy video games”) AND
(education OR gamification OR “problem solving") AND (mathemat-
ics OR history)) OR AK=((esport OR "electronic sports” OR “video
games” OR “strategy video games”) AND (education OR gamifica-
tion OR “problem solving”) AND (mathematics OR history))

TITLE-ABS-KEY ( ( esport OR *“electronic sports” OR “video
games" OR “strategy video games” ) AND ( education OR gami-
fication OR “problem solving” ) AND ( mathematics OR history ) )

(“esport” OR “electronic sports” OR “video games” OR “strategy
video games”) AND (education OR gamification OR “problem solv-
ing") AND (mathematics OR history)

((esport[TIAB] OR  “electronic sports”[TIAB] OR *“video
games”"[TIAB] OR “strategy video games”[TIAB]) AND (edu-
cation[TIAB] OR gamification[TIAB] OR “problem solving”[TIAB])
AND (mathematics[TIAB] OR history[TIAB])) OR ((esport[MH]
OR *“electronic sports"[MH] OR *“video games"[MH] OR “strategy
video games”[MH]) AND (education[MH] OR gamification[MH] OR
“problem solving”"[MH]) AND (mathematics]MH] OR history[MH]))

Source: Elaborated by the authors.
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