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Resumo

Este articulo es un viaje a través de los avances y ventajas de la gamificacién en educacion,
basado en la investigacion y los estudios cientificos identificados como los mas relevantes. Se
centra en recopilar los articulos, textos, libros y conferencias mas significativos y en hacer que

este estado del arte esté lo mas actualizado posible.
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1. Introduction

The term 'gamification' did not join the general vocabulary until 2010, and only a year later did it
become a reliable trend, derived from the belief in its potential to encourage motivation,
behavioral changes, friendly competition and collaboration in different contexts. It has been
defined in several ways: "the use of game design elements in contexts that are not games”, “the
phenomenon of creating game experience” or “the process of making activities more game-
like".

In education, commitment has been identified as a valuable indicator of academic achievement
because students committed to their work persist in their academic activities despite the
obstacles. Gamification, therefore, is a promising technique that improves the participation of

students with a positive impact in the classroom, combined with effective pedagogy.

In other areas, it has been considered a success, so it is pertinent to make a thorough check of
its effectiveness to involve students and improve their academic learning outcomes, since there
are also some scientific studies on gamification that show that their effect on motivation or

participation is lower than the expectations created by advertising.

This study focuses on reviewing the articles published on gamification in education and
concludes that, so far, it is not sufficiently 'research sustainable' to position ourselves on the
side that gamification serves as motivation and improvement for learning in education.
However it seems essential to carry out out more research tests on the subject in the near

future, since there are indications that it could be a good practice.

2. State of the art

2.1. Context

A key sector for studies on gamification is education. Motivation is one of the important
predictors of students’ academic achievement that influences the effort and time a student
devotes to learning. Since games - known to generate motivation and commitment - are
remarkably popular, the proposal to incorporate the mechanics and principles of games to

motivate student is attractive.

In the field of education, several attempts were made to gamify learning activities in order to
improve learning behaviors, encourage student participation or promote active help in the
evaluation of peers, as well as to involve students in learning through the use of tutorial or

digital tools.
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Although gamification is relatively new as a subject of academic study, there are studies that
report evidence of academic trap behavior, claiming that students would be able to cheat when

they considered tasks irrelevant. Therefore, gamification processes must be carefully designed.

Rayner, a videogame designer who is responsible for creating attractive e-learning software,
states that setting goals and objectives, feedback and reward are the key components in

developing gamified learning environments.

Goals and objectives should be divided into achievable steps that students can achieve by using

their skills, and designers should keep students within their flow channel.

Nicholson presents a theoretical framework centered on the user that recommends:

* design considering benefits for the user;
e focus on introducing fun elements instead of punctuation elements;
* offer the possibility of choosing different ways to achieve objectives; and

* integrate game mechanics into the non-game settings.

2.2. Educational levels of the studies

As regards education, most of the studies that can be found on gamification are at university
level, and some at K-12 level. At university level, there are almost no studies for graduates, and
at K-12 level, the proportion is small, but similar between primary, secondary and intermediate

studies.

This may be due to the fact that it is easier for university instructors to experiment with the use
of gamification in their own courses, as they have better technical support or greater computer
skills. On the other hand, studies with different demographic groups are beneficial, since it is

not possible to generalize based on results of a study carried out to one demographic group or

another.

2.3. Gamified subjects

There is a wide range of academic subjects, including studies with unspecific subjects, where
gamified activities do not depend on a topic and focus on the platform, the learning

environment, the measures or personalities of the students.

The vast majority of gamification studies relate to Computer Science and Information
Technology. This may be due to the same reason, in other words, the fact that there are more
university-level studies, and the ease for instructors to experiment in their own courses. On the
contrary, gamification experiments aimed at activities related to humanities and social sciences

disciplines are limited.
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2.4. Activities to which gamification is directed

Formal learning usually involves a mix of instructional activities and support materials -
lectures, tutorials, assignments, projects, labs, exercises, class discussions and teamwork. The
studies that are conducted the most focus on gamification of the courses as a whole, but also
on online courses - that usually require greater motivation - and regular courses with web-

based learning support.

2.5. Studies on game elements and combinations thereof

According to Deterding et al. (2011), gamification is the use of game design elements in contexts
that are not games. In turn, the game design elements used for the creation of gamification
scenarios can be divided into three categories: dynamics, mechanics and components.
Dynamics represents the highest conceptual level in a gamified system. It includes restrictions,
emotions, narrative, progression and relationships. Mechanics are a set of rules that dictate the
result of interactions within the system, while dynamics are the responses of users to the
collections of those mechanics. The mechanics of the game refers to the elements that move
the action forward. They include challenges, opportunity, competence, cooperation, feedback,
acquisition of resources and rewards. The components are at the basic level of the gamification
process and cover the specific cases of mechanics and dynamics. They include achievements,
avatars, badges, collections, unlocking content, gifts, leaderboards, levels, points, virtual goods,
etc. For example, points (components) offer rewards (mechanics) and create a sense of
progression (dynamics). However, we note that the gamification terminology is not yet resolved

and there are several variations of the expressions introduced above.

Most educational gamification studies are based on the assumption that gamification in
education consists mainly of incorporating an appropriate combination of game elements into
learning activities. In all the works reviewed, gamification studies include a subset of the
following game elements: points, badges, levels, leaderboards and progress bars. However,
gamification is more than mapping elements of the game into the existing learning content. It
should offer stronger ways to motivate students, rather than simply being a stream of extrinsic
motivators. In addition to reward and feedback mechanism, gamified systems should provide
safe places where apprentices can gain experience without being judged or punished for
failures, using approaches similar to the online learning environments, so students can improve

their algorithmic skills by practicing with interactive exercises.

2.6. Types of studies

Although most empirical studies still examine the impact of gamification on the commitment,
performance, participation or retention of students, they have been broadening and deepening
their focus. A growing number of articles are exploring a range of learning and behavior

outcomes that include:
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* knowledge acquisition results;
* perceptive results;
® behavior results;
e commitment results; and

e motivational results.

The category of motivational results refers to concepts derived from the motivational principles
of games, such as explicit objectives, rules, a system of feedback and voluntary participation.
The motivation is demonstrated by the choice of an individual to participate in an activity and
the intensity of effort or persistence in such activity. Game design has been adopted as an
approach to make non-game related activities more enjoyable and motivating. While
gamification strives to increase motivation, motivation is not a unitary phenomenon: different
people can have different types and amounts of motivation, which can be determined by the

activity they perform.

2.7. Types of goals

The two main categories for grouping the studies according to study objectives are ‘student-
centered’ and ‘platform-centered'. Most of the works that broaden and differentiate previous
research on the effect of gamification on students fall into the first category. This category

includes four subcategories that group the studies as described below:

* Behavioral and cognitive results: focus on the cognitive and behavioral effects caused by
gamification.

* (Categories of students: focus on the students.

* Perception of students: focus on the students' perception of different mechanics and
game principles.

e Measures: focus on the measures used to evaluate results

The second category includes articles that study the effect of incorporating game elements or
selected game principles into specific learning platforms or that experiment with conventional

game elements assigning them new roles.

3. A review of the most recent articles

3.1. 2016

Paule, as a teacher, has introduced role-play elements in a traditional translation class to
increase Roman cultural content in an intermediate Latin course on Vergil's Aeneid at Earlham
College. He concluded that adding some gamified courses in the classic study plans would be

beneficial.
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Enache & Pop propose an application (for mobile and desktop devices) that uses the principle of

gamification in education to create an attractive and fun way of teaching.

Schoenenberger et al. experience and evaluate gamification by applying it to a biology class
using digital learning by presenting the BioTourney gaming platform. This study is carried out in
grades 10 and 11 of a secondary school (ages 15-17) with a limited number of students (N = 32)

with no prior knowledge of the game.

Featherstone reviews the literature on game-based machine learning in the fields of psychology,
education and video games. Specifically in the field of education, it has been shown that an
optimal learning state can be encouraged and maintained using a variety of reward-based

techniques.

Becker & Nicholson analyze the potential and limits of gamification in learning and use in the

classroom.

Barreto et al. present the results of a systematic mapping that explored good practices and

lessons learned from gamification in education.

Papers Selection Amount
ACM Digital Library 6
IEEE Xplore 52
Google Scholar 69
Scopus 41
Total 168
After applying both criteria 52

Final Selection (after reading and applying both criteria) 20

Table 1. Studies by search library and final selection after criteria enforcement. Source:
Johnson (2016).

Johnson provides a comprehensive overview of existing research (see Table 1) introducing
gamification techniques (game theory or game-based mechanics), which have gained popularity
in fields such as marketing, business, military, and education, for use in sports learning,

improving performance.

Zarzycka-Piskorz describes the influence of specific elements on players, presenting

motivational aspects of participation and investigating elements that could be responsible for
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increasing motivation and participation in grammar learning.

Sombrio et al. discuss creating a gamified accessible learning object that introduces the
principles of design thinking by reviewing the literature focusing on accessibility, gamification,

and design thinking.

3.2. 2017

Dichev & Dicheva analyze articles to improve the understanding and provide a realistic picture

of the progress of gamification in education.

John et al. propose an approach to gamification based on gamification learning activities rather
than learning content with the aim of optimizing the time spent by teachers to gamify a given

course.

Shpakova et al. investigate gamification as a means of interaction amongst teachers and
students with the intention of discussing the sustainable impact of gamification on knowledge
management. These authors further investigate gamification as a means for teachers to interact
with each other, supporting flexibility, facilitating transparency, and improving confidence, as

well as displaying skills and competencies, and generating requirements for new competencies.

O'Sullivan, in her thesis, presents Teach2Learn - a website that brings together the problem of
labeling natural text samples using gamification in education as an incentive. Students tag text
samples from a dataset by teaching machine learning algorithms, and in return they learn the
algorithm by unlocking researcher-written lessons, incentivizing researchers and students ans
thus helping them achieve their goals. The tests showed that 27.7% of users got involved with

the content and tagged enough samples to unlock lessons.

Dicheva explores various questions related to learning and behavior change, examiningthe state

of the art and gamification challenges in education.

Kanagasingam evaluates gamification as a way of transfering knowledge to students in the

educational systems.

Gradvohl discusses the concept of gamification and present results of the application of this
concept to operating systems, computer organization, and architecture courses. The results

show that student engagement correlates with class performance.

Ortega-Arranz et al. present a review of the use of MOOCs to support learning with the aim of

analyzing unexplored implementations in the field, showing that they are still at an early stage.

Arawjo et al. present Reduct, an educational game that incorporates a new understanding

approach to teach basic programming concepts (functions, Booleans, equality, conditionals, and
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mapping functions on sets).

3.3.2018

Delello et al. show how gamification in education using digital badges has emerged as a means
to motivate and reward student learning. They recruited 90 higher education students from four
different disciplines. The implementation was successful, but the planning required to promote

the student's awareness of utility proved high.

Chandran et al. explore the use of gamification in mental health as well as its potential in the
learning of psychiatric residents combined with digital andragogy. It turns out to be an efficient

teaching model for undergraduate and graduate medical education.

Maijuri et al. catalog 128 empirical research works in the field of the gamification of education

and learning. The flowchart presented in Figure 1 below describes the process implemented in

this study.
Literature search: 807 hits * Duplicates: 2; False hits: 3
k.
. | Full version not available / not received: 16
Search for full versions of papers: 802 Not in English: 16

Full, empirical duplicate studies: 8
Full, empirical but explicitly not about gamification: 13

Further analysis of papers: 773

Full, empirical papers: 270

L
Full, empirical papers in education
and learning domain: 128 papers

Figure 1. A flowchart describing the workflow of the study. Source: Majuri et al. (2018).

Dicheva et al. (2018a, 2018b) developed a Course Gamification Platform (OneUp) to overcome
the challenges of learning through gamification. They also describe the functionality of the
platform, in other words, the support for integrating game design elements into learning

activities, creating dynamic problems, and visualizing student performance and process.

Hassan et al. investigate the question “What can we determine about gamification in education
at Hogwarts and what implications can it have?” through a method of textual analysis and

codified education in the first novel of the Harry Potter saga.
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Tan Ai Lin et al. exposed a group of university students from the Malaysian Public University to
Kahoot! (game-based learning platform) for one semester. According to the 51 respondents, the
approach proved beneficial to motivate and reinforce learning in theoretical and practical

aspects.

Glowacki et al. analyze the use of gamification in higher education institutions in Poland and
Ukraine Kahoot as one of the gamification technologies to teach English for Specific Purposes
(ESP) to students at a Technical University. The results show that in Poland there is considerable
experience in the use of computer games in higher education, while in Ukraine these

technologies have been hardly implemented.

Yildirim and Cirak-Kurt carried out a meta-analysis study to determine the effect of gamification
on student motivation following PRISMA guidelines. They examined 1554 publications and
collected 22 experimental studies conducted between 2010 and 2017, estimating 27
standardized effect size values. The effect size value revealed that gamification has a very small

negative effect on student motivation (g = 0.098).

Soboleva et al. describe the types of school activities which allow the use of gamification for
modeling, for the development of school children's research skills, and for the training of
modern tools to solve theoretical and experimental problems. The results can be used to
change the techniques and methods of teaching models at school, to improve conventional
training programs, university programs of pedagogical departments and faculties, and to
develop and improve specific educational programs in school subjects with the aim of

improving social integration, vocational guidance and education.

Inocencio reviews the literature on gamification for education and provides a map of the most
frequent scales used to measure results, identifying commitment, motivation, self-efficacy and

cognitive absorption.

Torrealba and Camacho analyze the perceptions of students regarding methodological
strategies that support the communication of learning digital games through Moodle and

Kahoot.

Poruban proposes an IT education method, “OpenLab”, to create interactive multimedia
applications with natural user interfaces based on continuous challenges and competition

among university students in an open laboratory.

Resch et al. discuss a couple of case studies demonstrating the usefulness of Unreal Engine 4
for collaborative research purposes in the field of gamified automation in immersive media for

education and research.

Chan et al. carried out an experiment to evaluate the impact of providing two gamification

functions in an online learning system on intrinsic motivation.
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Rutledge et al. explore how gamification works within the context of medical education using
self-determination theory as an explanatory mechanism for greater participation and
motivation. They further discuss common obstacles and challenges in implementing

gamification.

Harvey reports on teaching and learning within the College of Social Sciences, Arts and
Humanities, College of Science and Engineering, and College of Medicine, Biological Sciences
and Psychology of the University of Leicester by exploring challenges, practices, and instructors'
and instructional designers on teaching through digital games. A workshop was held at the
School of Media, Communication and Sociology in May 2016 to understand the emerging
challenges and opportunities related to game-based teaching practice, innovations in
assessment, available and necessary resources for teaching, and curricula based on games.
Among the participants were staff of the University of Leicester who use digital games for
learning and assessment, as well as digital game studios and design instructors from across the
UK.

Al-Towirgi et al. performed gamification in a data structure course to teach students the main
topics of data structure. The effectiveness of gamification in learning assesses student
performance and participation. The results show a positive on learning performance and

increased student engagement.

Zhu et al. analyze the long-term effects of gamification on reading literacy of primary school
students. The study involved 20 students in Hong Kong (14 women and 15 men) and included
guestionnaires and semi-structured interviews. The results revealed lasting positive impacts on

children’s reading literacy.

3.4.2019

Legaki et al. present a gamified learning platform called F-LauRelLxp using three gamification
strategies (Horses for Courses, Metrics to Escape and Judgelt) to help educate statistical
forecasting, forecast accuracy and critical judgment. The authors studied the learning
performance of 261 students from a university and an MBA course. The results show a positive

impact.

Omerovic & Karahasanovic summarize the motivation and objectives of the CyberWiseKids
project designed by SINTEFF in 2015 and revised in 2016, with the aim of enabling children and

young people to correctly balance online opportunities and their risks.

Dicheva et al. analyze possible motivators and demotivators of the learning activities that will be

used to guide the selection of appropriate gamification strategies.
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Zhao investigates the effects of a point system on students’ perception of their motivation and
performance in class. The analysis of the students’ motivation levels at the end of the semester

was carried out using a one-way multivariate analysis of variance (MANOVA).

Vetushinskiy & Zhukov describe a gamification system with the aim of introducing it to 15
schools in Russia in the autumn of 2019 (Moscow, Republic of Tatarstan, Kaluga, Lipetsk,
Novgorod and Nizhny Novgorod Regions). It is a system developed by Sberbank Gamification
Lab within the framework from the Sberbank Charitable Foundation and consists of a cyclical
gamification system based on six elements: avatars, missions, points, levels, achievements and

stickers.

Begicheva et al. deal with online learning in higher education using different technologies,

including gamification.

Raitskaya and Tikhonova consider the concept of gamification, its dissemination in higher

education research and its relevance today.

Alsubhi et al. investigate the most common challenges and problems facing students in an e-
learning environment. They used a qualitative approach to identify and confirm challenges

(interviews with experts and interview questions derived from previous work).

Denden et al. present a smart gamification project with Moodle (iMoodle), which analyzes
learning to provide tools for teachers to control the learning process. The result obtained was

90% accuracy of iMoodle.

Cassel et al. present in a poster the design of empirical studies on the effect of various game
element combinations on the motivation and participation of students in Computer Science

courses.

Frost et al. contribute to the existing literature on the gamification impact of a Learning
Management System (LMS) for an introductory course required in information systems with the

aim of increasing a series of desirable results: interest, motivation, learning and satisfaction.

Arjo et al. propose gamification as an approach to improve learning about traditional food
among the young population in Minangkabau, using gamification elements in a mobile
questionnaire. A hundred and sixty young people between the ages of 17 and 25 were
randomly assigned to participate in the study: a survey to measure the level of commitment.

The results indicated that gamification provided positive effects by improving user participation.

Balci et al. compared the effectiveness of badges with the leaderboards on student motivation
and academic performance. Eighty-eight online course students took part, randomly assigned
into four groups: badges only, tables only, badges and tables, and a control (no badges or

tables). Academic performance was measured by their grades, and their motivation was
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measured through surveys. The results did not improve performance compared to the control

group; however, the motivation survey revealed positive results.

Godwod analyzes the use of massively multiplayer online (MMO) games for the improvement of
the educational experience compared to non-massive games, claiming that the use of game and
gamification in education cannot be generalized for a specific group. He concludes that the use

of the MMO approach holds the most promise for educational improvement.

Dal Bon et al. present a gamification experience in relation to learning Organic Chemistry
through a team competition held within the Agricultural Science and Technology university
course at the Universita degli Studi di Padova in Italy. The proposal was made on the Moodle

platform.

Yildirim and Sen conducted a study to provide a scientific response while exhibiting the effect of
gamification on student performance using the meta-analysis method (2010-2016). Gamification
adds 7.2% of academic performance according to 45 experimental results with 3.487 students

from different countries.

Toda et al. (2019a) provide a set of game item recommendations, based on user preferences,
that could be used by teachers and instructors to gamify learning activities by analyzing data
from a survey of 733 people (589 men and 164 women) and collecting information on their user
preferences regarding the elements of the game. The results obtained four basic elements:
objectives, levels, progress and choice. Toda et al. (2019b) advance the state of the art of
gamification for education and provide a practical way to help implement this type of system, by
applying gamification elements in a learning system through the Design Sprint method. This
method is intended to guide designers and developers through the process of developing
educational gamification design. Toda et al. (2019c) extracted the game elements from the state
of the art and evaluated the resulting taxonomy through 21 gamification and education experts
(21 game elements). The general taxonomy was well accepted by experts, who suggested

expanding it to include other elements such as narratives and storytelling.

Latham et al. investigated the development of a desktop computer application to replace video,
using 700 life science students per year at one of the world’s top 100 universities. The
interactive game presents the same information as the video and provides the students’ self-
evaluation. The results suggest that the new product is better, but it cannot guarantee that

results are statistically significant.

Bovermann et al. compare motivation, relationship, effort, and perceived value in two different
gamified learning environments from a distance learning science degree program. In the
individualized gamified learning environment, students were rewarded with individual
recognition and social status; in the collective gamified environment, students collaborated as a
team in a competition and were scored with credit points. A hundred and one students

participated in the study, and the data was collected through an online questionnaire. The
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results showed a significant difference between both groups and further demonstrated that the

collective design was better perceived than the individual one.

Bertoncelli Junior et al. describe the development and application of an educational game, using
a learning experience in the Systems and Network Management curricular unit of a Computer
Engineering course. The game is of the strategy type and develops a board adapted for mobile
devices with Unreal Engine 4. The impact of the game was evaluated through observation and

questionnaires.

@R e00®

®
Gabinet

Figure 2. Scene overview. Source: Bertoncelli Junior et al. (2019).

Barreal and Jannes describe the development of a gamification tool for the course “Statistics
Applied to the Tourism Sector” of the Tourism Degree in order to present a dynamic and
attractive training process for the student, but from a cross-sectional perspective that allows its
implementation in similar subjects of higher education. The application encourages student

interest in future professional experiences.

Chong exploited gamified education for physiotherapy students and investigated other factors
such as class design and mechanics that affected the gamified experience. Six case studies were
carried out with the theme of neurological physiotherapy, transforming paper cases into
multimedia cases created with iSpring suite 8.1. using simulated, real or animated clients. After
applying gamification using classification, scoring and prioritization tables, 10 students

participated in two focus groups, and 32 students responded to a survey to share their
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experiences and perceptions. The results show that gamified education is perceived as

motivating.

Smiderle et al. incorporated gamification with points, rankings and badges in a programming
learning environment with the aim of studying the effects of these elements on the behavior
and commitment of extroverted students. The experimental evaluation was carried out for four
months with 40 university students from first-year programming courses, where half used the
gamified version and the other half the environment without gamification. The authors found
evidence that gamification affected the commitment of introverted and extroverted participants
differently. Introverts used the gamified version with the most correct solutions, being more
committed to earning points and badges, and had a higher-ranking display compared to

extroverts.

3.5.2020

Fernandez Rio et al. explore how gamification can be used in physical education learning and its
effects on students and teachers. The study involved 290 students -8aged 6-14 years old) from
four Spanish schools and 12 different classes, as well as four teachers from different schools.
The intervention program (MarvPE), based on the Marvel universe, lasted 15 weeks (30 sessions
of 50 minutes). It followed a mixed methods approach: a questionnaire for older students (n =
161), drawing for younger students (n = 126), discussion groups for teachers (n = 5) and teacher
journal (n =2). The data was analyzed in SPSS and evaluated by content analysis and constant
comparison, showing a significant increase in student motivation, as well as an increase in

teacher workload.

Andreu aims to establish the current state of knowledge on gamification in order to pinpoint
future lines of research, identifying representative studies through a systematic search in four
databases (EBSCA, SPORTDISCUS, SCOPUS, ISl and GOOGLE SCHOLAR) and excluding data on
participant design, study, variables, instruments and results. The sample comprised 22 articles
(19 originals and three reviews), and the results show that gamification in higher education
motivates students and improves their learning, providing university students with better

opportunities to develop commitment skills.

Sprint and Fox explore the use of flipped classooms, lightweight equipment and gamification to
enhance CS1 student learning and social experience, expanding past studies by implementing a
flipped classroom with gamification based on team study options. The authors designed and
implemented a Moodle plugin to reward students with good study habits. To carry out the
evaluation, three semesters were considered: without gamification, with gamification, and with
gamification linked to incentives. The results showed an early submission of the papers, but

unimproved test scores, as well as greater enjoyment and motivation.
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Henukh and Guntara investigate the response of students to the use of Kahoot as a
gamification tool for learning physics. The research was carried out at SMP Tunas Bangsa, with

16 students from class VIl of West Jakarta, and it was evaluated by means of a questionnaire.

Smiderle et al. studied the impact of gamification on student engagement and behavior based
on their personality traits. They conducted the experiment for four months with 40 college

students from first-year programming courses.

Danka suggests adapting the motivational formative assessment tools used in Massively

Multiplayer Online Games (MMORPG) in MOOC courses to enhance their completion rate.

Aries et al. assess the impact of gamified learning on the students' intentions to become
entrepreneurs, as part of the Entrepreneurship or Business Plan courses of BINUS ONLINE
Learning. They carried out the study with 400 students during a month using questionnaires.
The results were analyzed through multiple linear regression and show that attitude towards
behavior (ATB), perceived behavioral (PBS) and subjective norms have a positive impact on the

students’ business intentions.

Basal and Kaynak explore the perceptions of English teachers prior to the inclusion of digital
badges in an LMS used in classroom courses at university. Seventy-nine future English teachers
participated in the study during 14 weeks using a mixed-method design in which data was
collected through a questionnaire and open-ended questions. The study shows that participants

had positive perceptions on the use of digital credentials as an integral part of the courses.

Glover and Bodzin seek answers to two questions: “What values, attitudes, and beliefs build the
non-gambling behaviors of emerging 12t grade health care preprofessionals" and “How do the
values, attitudes, and beliefs of the health care preprofessionals of this course align with the
important design characteristics of serious games?". The authors conducted semi-structured
interviews with students from Health Sciences. The results showed a complex fusion of desire
for achievement and affiliation, reinforcing the need for robust student analysis to identify the
multifaceted behavioral characteristics of selected students prior to the design and

development of serious games.

Bovermann and Bastiaens investigate the relationship between five types of users through six
online learning activities used primarily in online distance learning bachelor and master class in
educational science using the systematic approach. The study was carried out with 85 students

using a questionnaire. It showed an average percentage for all five types.

Anupam et al. present the process of designing a digital game that complements the
introductory curricula of quantum mechanics based on three challenges: taking advantage of
past student experiences and knowledge of classical mechanics to 'break free' of it; creating an

environment that accurately describes the mathematical formulations of quantum mechanics,
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but in an attractive and playful way; and developing characters that can relate to players

without reinforcing gender stereotypes.

4. Conclusion

Currently there are many studies on gamification. Because of this, we have focused on the ones
that seemed to us most relevant in recent years, to show that gamification in education should
continue to be investigated and the number of people in the experiments increased, since

generally they are few and of very specific branches or courses.

From the present review of the state of the art, its conclude that there arent enough arguments
to affirm that gamification really works to motivate students and to help them improve their

results.

There are many cases of success in studies, such as "Gamification as a tool for enhancing
graduate medical education” or “The model for introduction of gamification into e-learning in
higher education”. While they may be optimal as characteristics studies and for those students
concerned, the samples used are minimal and do not serve to verify the actual overall

effectiveness of gamification.

Several studies highlight the fact that gamification is a task that burdens teachers’ work.
Therefore, it is relevant to carry out studies that help improve and make this type of work more

efficient, for instance in the field of Artificial Intelligence.

Although not enough arguments are considered, gamification is also an interesting and
important field of study, and could be very fruitful, in case it is confirmed to improve student
outcomes. Therefore, it is essential to invest in research in this field, since education is truly

crucial and everything that can support and create improvement is absolutely necessary.
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