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Abstract

In 2018, the Gamer Census conducted in Brazil
recorded that the production of digital educa-
tional games surpassed entertainment games,
showing a growing interest in the production of
this type of learning oriented games. This re-
search has an exploratory character and seeks
to discuss which elements should be contem-
plated in digital educational games, as well as
their levels of importance. The results of this
research revealed the dichotomy between de-
velopers, teachers and players of what should
be a digital educational game and what featu-
res should be prioritized.

KEYWORDS

Digital games, Game development, Digital edu-
cational games.

Resumen

En 2018, el Censo de jugadores realizado en Bra-
sil informd que la produccion de juegos digitales
educativos superd a la de los juegos de entrete-
nimiento, lo que indica un creciente interés en la
produccion de este tipo de juegos orientados al
aprendizaje. La investigacion presentada aqui tie-
ne un caracter exploratorio y busca discutir qué
elementos deben contemplarse en los juegos di-
gitales educativos, asi como sus niveles de impor-
tancia. Los resultados de esta investigacion revela-

ron la dicotomia entre desarrolladores, maestros
v jugadores acerca de lo que deberia ser un juego
digital educativo y qué caracteristicas deberian
priorizarse

PALABRAS CLAVE

Juegos digitales, Desarrollo de juegos, Juegos digi-
tales educativos.

Resumo

No ano de 2018, o Censo Gamer realizado no
Brasil registrou que a produ¢do de jogos digitais
educacionais superou a dos jogos de entreteni-
mento, sinalizando um crescimento do interesse
na producdo desse tipo de jogo voltado para a
aprendizagem. A pesquisa aqui apresentada pos-
sui um cardter exploratério, e busca discutir quais
elementos devem ser contemplados nos jogos di-
gitais educacionais, como também seus niveis de
importancia. Os resultados dessa pesquisa reve-
laram a dicotomia entre desenvolvedores, profes-
sores e jogadores do que deve vir a ser um jogo
digital educacional e quais caracteristicas devem
ser priorizadas por eles.

PALAVRAS-CHAVE

Jogos digitais, Desenvolvimento de jogos, Jogos di-
gitais educacionais.

1. INTRODUCTION

Globally, digital games have been used for
various purposes besides entertainment. An
example of this are educational games, whose
purpose is to mediate learning, allow the cons-
truction of school knowledge and stimulate
motor, affective or cognitive skills.

Studies by researchers such as Boyle, Connolly
and Hainey (2011) sug-gest that teaching based

on digital games can provide effective learning
experiences. Authors such as Petry, Contreras
Espinosa and Eguia Gomez share the same
point of view. Their articles are organized in the
book written by Alves and Coutinho (2016) and
indicate that research conducted in Europe
through focus groups, observations, case stu-
dies and content analysis, show that games can
effectively contribute to learning.
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This is one of the reasons why the digital ga-
mes industry, especially the Brazilian one, has
invested in the production of educational ga-
mes. The 2nd Brazilian Gamer Census of 2018,
ABRAGAMES (2018), showed that the produc-
tion of these interactive educational environ-
ments exceeded the production of commercial
games (entertainment). According to the ove-
rall census, 874 games were educational and
785 games were for entertainment purposes
only, out of the total of 1,718 games produced
in Brazil. However, it is important to note that
this production is not significantly reflected in
the pedagogical practices with games in public
and private schools. There have only been oc-
casional experiences such as the Virtual Com-
munities Group, Joy Street productions, among
others.

The lack of infrastructure in schools or the qua-
lity of games can generate a difficult environ-
ment, which may be related to the lack of tea-
cher interaction with educational games. This
article aims to discuss how to develop digital
educational games that motivate teachers and
students, along with the evaluation of what cha-
racteristics these games should have.

2. HOW EDUCATIONAL
GAMES ARE AND HOW
THEY SHOULD BE?

According to Domingues (2018),

..0S serious games pretendem que,
por meio de sua aplicagdo, 0s seus
usuarios “sintam” um impulso de fazer
uma tarefa que de outro modo ndo
estariam tdo atraidos em realizar. Ou
Seja, 0 que se pretende é que 0S seus
usuarios se sintam motivados a execu-
tar uma atividade sem grandes dificul-

William de Souza Santos, Lynn Rosalina Gama Alves m

dades, algo que os jogos normalmente
fazem muito bem. (p. 12)

Despite this perspective, digital educational
games do not have to stimulate their players
to immerse themselves in narratives, stay mo-
tivated and entertain themselves. According
to Resnick (2004), entertainment in digital ga-
mes is a reward after fulfilling missions around
school content that need to be learned. That
is, the player needs to learn the content before
having fun.

As Costa (2009) cites, educational games in ge-
neral are not fun, while entertainment games
have good learning outcomes and are fun.
Considering what Costa says, it can be deduced
that there is something that does not work with
educational games. Perhaps they focus more
on content or exercises, when they could learn
from games created for entertainment that
allow players to experiment joy, entertainment
and fun (it emphasizes some exceptions where
games such as Assassin's Creed are also being
used in school spaces).

For Costa (2009), the development of educatio-
nal games should be based on the assumption
that an educational game must be an enter-
tainment game created from the structure of
the knowledge object and not an adapted en-
tertainment game.

This fact was considered by Santos (2014) in
the game development process of DOM'. Ac-
cording to the author, this game was born from
the perspective of articulating the content of
quadratic functions with the entertainment and
fun features of a game created solely for enter-
tainment purposes. Within an interesting and
immersive narrative, the player has direct and

1 Available at: http://comunidadesvirtuais.pro.br/cv/ga-
mes/#4



indirect access to the content without breaking
the dynamics of the adventure.

Despite these experiences, such attractive edu-
cational games are not evident in most cases.
Most educational games are memory games
and other casual games that are often confu-
sed with virtualized exercises. In addition, the
educational "stamp" presented on the name of
the games causes a distance from the students,
since their immersion in the school universe
is characterized as an obligation and not as a
recreational space. In this way, an educational
game is related to uninteresting situations for
users.

Trying to reverse this stigma, there have been
attempts to develop educational games that
are closer to the characteristics of entertain-
ment games and that can also directly or indi-
rectly fulfill pedagogical purposes.

To deepen the study, the founding elements
present in educational games were characteri-
zed by the research detailed in the next section.

3.MATERIALS AND METHODS

To identify how educational digital games are
characterized, a review was performed with the
literature database (Thomson Reuters, Educa-
tional Resources Information Center (ERIC)),
the CAPES Thesis Database and the records of
the main gaming events from Brazil: The Bra-
zilian Symposium on Games and Digital Enter-
tainment (SBGAMES) and the Seminar on Elec-
tronic Games, Education and Communication
(SJEEQ).

This research conducted in 2018, looked for
productions in the Portuguese or English lan-
guages with the descriptors of digital games
and evaluation produced between 2012 and
2017. When analyzing the productions that evi-

denced the application of digital games in edu-
cational contexts, some elements considered
important for digital educational games were
identified (it is observed that the emphasis is
instrumental, that is, games are present in the
school context for a particular purpose: to help
learn a concept). The analyzed productions
showed the following aspects: immediate and
constructive feedback, clear and well-defined
educational objectives, challenges in levels, le-
vels of interactivity, concept integration, narra-
tive, transmedia, learning curve and collabora-
tive practices.

After classifying these aspects, an investigation
was carried out with a sample of 86 students,
professionals and academics from the areas of
games and digital technologies. The study was
conducted through social networks (Facebook
and WhatsApp) and mailing lists (with an online
questionnaire available on Google). It was eva-
luated which of the aspects presented above
must be present in a digital game developed
for educational purposes.

Objetivos de
Aprendizagem

He \
Niveis de
Desafios M
60 (69,6%)

Integragao
de Conceitos

56 (65,1%)

Feedback Imediato
66 (76,7%)

Nivel de
Interatividade
k" 50 (58,1%)
H Narrativa
51 (59,3%)

EER -

/ Curva de
Transmidia rendizagem
17 (19,8%) 42 (48,8%)
Situagdes
Colaborativas
48 (55,8%)

Figure 1. Selected elements

From this survey, it was shown that eight of the
nine elements presented similar values. The de-
leted element (less chosen) was "transmedia". It
is considered that research participants cannot
yet relate the transmedia extensions that occur
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for different narratives as an important possibi-
lity in the learning scenario. Our hypothesis is
that games produced for education are often
mini games or casual games that do not start
from a narrative that allows the construction
and expansion of a transmedia universe, such
as games produced by Ubisoft.

The Analytical Hierarchy Process Method -
AHP?, is a decision making technique that es-
tablishes the relative importance between se-
veral criteria, comparing and placing them in a
general classification of alternatives. This was
the method that was used to establish the level
of importance of each of the elements indica-
ted above.

In this stage, 66 responses were obtained and
the subjects involved in the research were clas-
sified according to their training and their level
of experience in digital games, as can be seen
in Table 01.

Expe- High  Me- Low
rience
Training
Graduates 2 7 2 1
/ Students
Specialists 7 2 3 12
Masters 10 12 2 24
Doctors 11 4 4 19

Total 30 25 11 66

Table 1. Training and Experience

According to the training of the participants,
this division allowed to establish relations be-
tween the educational level and the generatio-
nal stages in which they were, paying attention
to their level of experience or knowledge in the
area of digital games.

2 The full application of this method can be found in the
thesis of one of the authors at the link: https://12c3b48d-
162b-3b3a-fc8a-2606b9d4af6e.filesusr.com/ugd/
5d4133_778e405012704102b37¢134417d2ca81.pdf
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4. RESULTS

After applying the AHP Method, the elements
could be compared within the level of impor-
tance recorded from their positions, as can be
seen in Figure 2.

Analyzing these data based on the training of
the participants, it can be evidenced that the
graduates/students think that digital educatio-
nal games must prioritize the levels of interac-
tivity, increase the levels of challenge and the
integration of concepts. In order to identify the
motivators of this selection, it must be remem-
bered that the graduates/students were part
of Generacion Z which, according to McGoni-
gal (2011), is composed of young people with
an average of 21 years of age who have spent
over ten thousand hours with digital games
and have invested only three thousand hours
reading books in their life.

The integration of concepts, objectives of lear-
ning and feedback were the aspects of the
composition of digital educational games that
drew the attention of people with more specia-
lization. For those with a master's degree, the
most important elements are interactivity, inte-
gration of concepts and learning objectives. For
those who have completed a doctorate, priori-
ty is given to learning objectives, feedback and
concept integration.

As a result of observing these four profiles,
the learning objectives stand out as one of the
three elements that experts and people with
fourth level education consider most important
for digital educational games. Here appears the
first disagreement on the conception of digital
educational games. Expectations for students/
graduates are different from those who intend
to use these resources with educational purpo-
ses, that is, their teachers. Taking into account



12 Posicdo
22 Posicao
3?2 Posicao
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B Integragdo dos conceitos aprendidos
B Objetivos de aprendizagem claros e bem definidos

M Niveis de desafios crescentes
H Nivel de interatividade
M Curva de aprendizagem do jogo equilibrada

[ Situagdes que exijam praticas colaborativas
Narrativa

Figure 2. Comparative Chart

that most of them are consumers of digital ga-
mes for entertainment.

Here are the main problems in the develop-
ment of digital games for school learning sce-
narios: neglecting entertainment and forget-
ting that games have to be fun. This is what the
study seeks to find, the idea that it is possible
to have fun and learn, as is evidenced in Mine-
craft.

In the conception of teachers, the resources
used in the school must seek the learning of
contents. This criterion becomes a priority. As
quoted by Pretto (2013), teachers have an ins-
trumental perspective of technologies, but they
consider them as simple animators of classes
without building a view that can identify them
as elements that enhance pedagogical prac-ti-
ces. Therefore, when thinking about digital
games as animated electronic books, basic
characteristics of these artifacts are neglected:
entertain or allow to distance from real life, for
example (Huizinga, 2000).

This dichotomy of views has sparked a dis-
cussion about entertainment and educational

games, which are not so fun. For this reason,
students and players are not interested in inte-
racting with this type of game.

An issue that is shown in the comparative gra-
ph (figure 02) is the low score in "situations
that require collaborative practice". In spite of
the fact that collaboration could be one of the
important factors for success in multiplayer ga-
mes, this potential for educational games is not
perceived. This is @ major contradiction, consi-
dering that educational practices must prioriti-
ze collaboration and cooperation over compe-
tition and individual learning.

A possible reason for this is that the skills re-
lated to social interaction and collaboration
in problem solving are not always evident in
schools. Usually, the students think that group
work has to be done individually to be later in-
tegrated; they do their part instead of looking
for collaborative work. Therefore, these skills
are also not considered for digital games. This
information is based on the experience of the
authors of this article, who have been working
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on basic and higher education during more
than twenty years.

Another point that can be observed is the place
occupied by the narrative for interviewees who
are farther from the students. For graduates/
students, the narrative is an element of inter-
mediate importance, while it is the penultimate
item for people with fourth level education. Ac-
cording to Alves, Martins and Neves (2009):

[..] One of the factors that attracts
more players to the narratives offered
by the games is the possibility of choo-
sing a path that often goes beyond the
common linear logic of conventional
narrative formats. Another important
factor is that the narrative of games is
not simply understood and interpre-
ted by the players, but experienced
and defined through the transforma-
tion of players into characters. (p.10)

For this reason, the narrative is an important
element for the player to be transported to the
fictional world of the game and have a greater
immersive experience. This fact is also eviden-
ced by game developers who have invested
heavily in digital game narratives, as noted in
the Assassin's Creed and God of War games.
On the other hand, educational games have
not yet presented good narratives, becoming
boring games that do not attract. They often
become virtualized exercises without a con-
text or story that connects them to the logic of
the game. Usually, "mini games" have no rela-
tion to the main theme of the game. However,
the opening of courses and book publications
that discuss the participation of the narrative
in education is emphasized at the market level.
The culture is marked by narratives that sedu-
ce, involve and motivate humans.

A similar behavior was found with the “increa-
sing challenge of levels” item whose importan-

William de Souza Santos, Lynn Rosalina Gama Alves m

ce decreased with the increase in the level of
education. It is common for players that the
challenges grow at each stage of the game, sin-
ce the player needs to establish new strategies
using previously acquired knowledge for each
new challenge in order to win.

One of the most important points in
the games is the conflict because each
player seeks appropriate challenges,
thereby solving the problem of game
balance. This is why mechanisms must
be created to adequately challenge the
player, avoiding boring him with trivial
tasks or frustrating him with impossi-
ble tasks. (Andrade et g/, 2005, p.13)

For this reason, authors such as Gee (2005)
point out that the school needs to learn from
game designers how to propose a balance in
activities and challenges for students, offering
rewards and learning compatible with their ex-
periences in the game. Therefore, paying atten-
tion to the learning curve present in the "game-
play" is essential.

Analyzing the obtained data and taking into ac-
count the level of experience of the subjects, it
is observed that the responses of those who
consider themselves with little experience in
the field of digital games, the three most im-
portant elements were: feedback, integration
of concepts and “interactivity”. For those who
consider themselves of medium expertise, the
three priorities were "clear and well defined
learning objectives", "integration of concepts
learned " and "level of interactivity".

A similar event occurred with those who con-
sider themselves very skilled in digital games,
who maintained these same elements as prio-
rities. However, "clear and well defined learning
objectives" remained first, "level of interactivity"
ranked second and "integration of concepts
learned" ranked third.



Analyzing the comparative chart (Figure 02), it
was possible to identify that the integration of
concepts learned is an element that remains in
the first positions, regardless of the level of ex-
perience. This highlights the importance of the
application of concepts and their feedback in a
digital educational game.

This fact is corroborated in the discourse of Bo-
telho (2004) when he states that:

digital games can be used for opera-
tional skills training, awareness and
motivation reinforcement, knowledge
and perception development, com-
munication and cooperation training,
integration and practical application
of the concepts learned, and even the
evaluation. (p.12)

The level of interactivity is also among the most
important elements. According to Prensky
(2012), interactivity is present in digital games
through practice and feedback. That is, the pla-
yer learns through tests and errors. The player
must be free to act guided by objectives, disco-
ver-ies, tasks and questions in order to have a
better immersion in the activity.

There is also an increase in the importance of
the item “clear and well defined learning objec-
tives” for those with a higher level of expertise,
which shows the concern that educational ga-
mes need to define this item well as a way to
better mediate learning.

Corroborating this thought, Lemos (2016) indi-
cates that:

To be used for educational purposes,
games must have well defined learning
objectives, teach the content of the
subjects or promote the development
of important strategies or skills to in-
crease the cognitive and intellectual
capacity of students. (p. 11)

According to the author, it is possible to note
that she relates the learning objectives to con-
tent teaching. Which indicates that if the game
aims to teach certain content, there is a need to
define learning objectives. On the other hand, if
the game seeks to promote the development
of other skills, defining them would not be ne-
cessary.

A controversial element in the comparisons
was the feedback, which decreased in impor-
tance as the level of experience increased. This
fact is contrary to the perspective of authors
such as Rhodes et al. (2017), Freitas Aradjo and
Almondes (2015), Tonéis (2015), Sung, Chang
and Liu (2016), who defend the importance
of this element as one of the main items to be
considered in educational digital games.

Looking at the perspective of the developers, it
can be seen that digital games for educational
purposes should include a "balanced learning
curve", followed by "clear and well defined lear-
ning objects" and "increasing challenge of le-
vels." Considering these data, it is important to
keep in mind that, as developers, these profes-
sionals seek to produce a game whose design
attracts their consumers and provides a bet-
ter immersion and flow experience. Attention
to the learning curve is key for this to happen,
as it motivates players to interact continuously
and maintains their persistence and tolerance
towards "mistakes" and losses.

According to Trois and Silva (2012), a game
must have a well balanced learning curve. If it
is very flat, active perception, fun and learning
are less intense. If the curve is too high, it will
make the player find the game difficult and lose
interest in it.
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5. CONCLUSIONS

Digital Game Based Learning (DGBL) is gaining
importance on the world stage as the produc-
tion of these technologies increases.

The data presented confirm the premise that
games for educational purposes are not fun
like entertainment games (commercial games).
The latter, ironically, end up being more effec-
tive than educational games when used for pe-
dagogical purposes.

Through the analysis of the data presented in
this research, it was observed that the genera-
tional differences impact on the understanding
of how a digital educational game should be.
Students, people with third and fourth level
education and developers understand digital
educational games from completely different
points of view and this has a strong impact on
the final product that is developed and used in
schools.

What most interests players is to immerse
themselves in the fictional environment crea-
ted by digital games and for this reason they
prefer interactivity and challenges. People with
more training, masters or doctorates, often
focus on preparation through continuous eva-
luations and seek to address the integration of
concepts and learning objectives.

Taking these results into account, it becomes
increasingly necessary to discuss the participa-
tion of entertainment games in education, the
differences between them and the games pro-
duced for educational purposes. The best way
is to listen to students and learn about their
experiences and interests around the digital
universe and, especially, digital games. In this
way, games can be produced in tune with the
desires and interests of the users, but consi-
dering the school concepts that must be pre-
sented and stimulated. At the same time, the
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specificity of digital games as a product and as
a language with its limits and possibilities must
be respected.

We believe that the findings and confirmations
of previous studies evidenced in this article can
support the development of new digital educa-
tional games and support what teachers and
game designers should consider in the pro-
duction of these media in order to make them
more effective in school learning.
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