Education and Information Technologies (2023) 28:10639-10664
https://doi.org/10.1007/s10639-022-11574-8

®

Check for

updates
Systematic literature review of digital resources to educate
on gender equality

Alma Gloria Barrera Yafez' ® - Cristina Alonso-Fernandez? -
Baltasar Fernandez-Manjon’

Received: 18 September 2022 / Accepted: 29 December 2022 / Published online: 2 February 2023
©The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature
2023

Abstract

Violence and discrimination against women are serious problems that affect today’s
society regardless of culture or social environment. Educational and government
programs addressing these gender issues are difficult to scale up, insufficient or, in
some cases, nonexistent. Digital resources can contribute to address discrimination
against women and different technological initiatives are being carried out around
the world. Videogames and digital resources have proven their effectiveness as tools
to educate, prevent and raise awareness about social problems. This article presents
a systematic literature review of digital resources such as videogames, apps and sim-
ulations that address gender issues including violence and stereotypes. Throughout
the review, we analyze multiple characteristics of the resources found (development
tools, platforms, location, target audience) to classify the studies found. The main
goal of this review is to present the status of gender-focused digital resources, their
evaluation studies, including the metrics used and samples, as well as the acceptance
and impact of their application. Most of the studies reviewed aimed to raise aware-
ness about gender-based violence using serious games targeted at teenagers. For the
resources evaluated, pre-post questionnaires were commonly used. However, many
of the projects reviewed did not have evaluation studies or the resources were not
openly available, thus limiting their massive application and their potential impact
on society. We consider that our results provide a starting point to better understand
the role of digital resources in raising awareness about gender issues, highlighting
their current limitations, and providing recommendations for future research in gen-
der-based digital resources.

Highlights

o There are multiple digital tools (serious games, apps, etc.) to educate in equality.

o The found digital tools come from all over the world.

e Most gender education initiatives belong to private organizations and NGOs.

o Not all digital tools for educating in equality have related studies or follow-up.

o The reviewed digital resources can be used in different contexts (socioeconomic, geographic, etc.).

Extended author information available on the last page of the article
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1 Introduction

Gender stereotypes, gender violence and discrimination against women are serious
societal problems frequently ignored or not adequately addressed nowadays. Among
the different types of discrimination that exist (United Nations, 2022), this work
focuses on discrimination against women, due to its social relevance and prevalence
among different countries and cultures. This is a type of discrimination of large
reach, as women roughly represent half of the world’s population, and time span, as
it is not of recent appearance. These sexist behaviors are present in all cultures and
social environments. These issues are especially serious in educational institutions,
which commonly lack effective protocols to address them (Bailey & Graves, 2016).

Gender stereotypes are social and cultural constructs that assign specific charac-
teristics to individuals, based on their sex and the attitudes historically associated
with it. For females, stereotypes generally reduce social value and attack the indi-
vidual’s self-esteem. The so-called gender roles refer to the roles assigned by society
and establish the norm of how an individual should act, depending on his or her sex.
These roles depend on stereotypes and aim to regulate the associated or expected
behaviors of an individual, as well as the interactions with other members of society
(Heilman, 2012).

Among the many gender issues that women face, violence is one of the most
alarming. In its multiple forms (sexual, economic, physical, labor, institutional,
etc.), it attacks different aspects of the victims, including their physical and mental
health, economy, dignity, ability to make decisions for themselves, and self-esteem.
According to WHO figures in its 2002 World Report on Violence and Health, with
surveys conducted in 48 countries, up to 69% of the women interviewed had been
physically assaulted by an intimate partner at some point in their lives (Krug et al.,
2002). UN Women, the United Nations organization dedicated to promoting gen-
der equality and women’s empowerment, estimates that 736 million women globally
(nearly one in three) have been subjected to intimate partner violence, non-partner
sexual violence, or both at least once in their lifetime and less than 40 percent of
women who experience violence seek help (UN Women, 2021). Gender-based vio-
lence can also escalate due to external circumstances; for example, because of the
quarantine measures taken during the COVID-19 pandemic, cases of gender-based
violence rose considerably (Pastor-Moreno & Ruiz Pérez, 2021).

Gender-related discrimination and violence additionally have a serious impact on
children’s development, mainly on those of primary school age, whose formative
years define and ingrain the individual’s future values, beliefs, and behaviours in
society. Gender stereotypes and violence faced daily especially by girls in environ-
ments such as school can have detrimental effects including school dropout, depres-
sion, low performance, or substance abuse, and even permanent effects on their
psychosocial and learning development (OHCHR, 2021). Constant exposure to the
media (music, television, social networks) and its hypersexualization only aggravate
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this problem (Trekels et al., 2018). Regardless of women’s age and circumstances,
gender-based issues are prevalent and widespread, and need to be made visible and
effectively addressed.

Digital resources such as serious games, virtual reality simulations or mobile
apps can contribute to address these gender issues, mainly for prevention and aware-
ness. For instance, the mobile application "Girl Rising!" addresses the difficulties
girls face when attending school in India, while the app "Sheboard®" uses the predic-
tive text of mobile keyboards to educate on the use of inclusive and gender-neutral
language. Both initiatives have proven to have a positive impact among their users
(Vyas et al., 2020).

Serious games are designed with a formative and educational purpose beyond
the playful purposes typically associated with videogames (Djaouti et al., 2011;
Zhonggen, 2019). A wide range of serious games have been effectively used in
education, scientific (biotechnology, STEM), medical (health professionals, CPR
training), political, or historical domains. Videogames provide an interactive envi-
ronment that allows serious messages to be conveyed through platforms commonly
used by children and teenagers, enriching opportunities for interaction, engage-
ment, and active learning (Horban & Maletska, 2019). NGO examples such as
Project Tomorrow® reported that in the USA, during 2021, 67% of primary and
secondary school principals considered the use of serious videogames and digital
tools as an indispensable part of their curricula.* Considering their multiple ben-
efits, once validated, serious games can be effectively used in educational settings
(e.g., schools) and can be easily scaled up to obtain a bigger impact than traditional
non-digital resources (Boyle et al., 2016).

This article presents a systematic literature review of studies presenting serious
games and other digital resources addressing gender issues (including stereotypes,
violence, etc.). The review studies the educational resources to analyze their charac-
teristics and assess their impact on players. The main goals of this review are:

e To present a compilation of existing works on games and interactive digital
resources that address gender issues, describing their main characteristics and, if
applicable, the evidence on their effectiveness.

e To present the current state of research to set an academic and informative prec-
edent for those who are developing or researching games and digital resources to
address gender issues.

The rest of the article is structured as follows: Section 2 reviews some related
works and the background of the review; Section 3 describes the methodology used
for the systematic literature review; Section 4 presents the results obtained which are

! https://girlrising.org/

2 https://www.sheboard.com/en/

3 https:/tomorrow.org/

4 https://tomorrow.org/speakup/pdfs/2020%20Speak %20Up%20National %20Report.pdf
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discussed in Section 5; Section 6 states the limitations; and finally, Section 7 sum-
marizes the main conclusions of the literature review.

2 Related work

Multiple types of serious games have been used to address different educational
or social problems. There are many examples of serious games created to train or
educate in various domains (e.g., STEM, business, health) (Eid et al., 2014). Other
kinds of serious games are used to address complex scientific problems by trans-
forming the problem into a game, so users contribute to solve the problem sim-
ply by playing (e.g., Foldit to find new medicines) (Kleffner et al., 2017). Serious
games have also been used to increase students’ awareness of various social prob-
lems (e.g., cyberbullying) (Calvo-Morata et al., 2019) or even to change complex
behaviors such as prejudice or bias (Gertner et al., 2016). However, despite the
great variety of existent serious games, we have identified an important gap con-
cerning gender education and we have not found any specific review on the topic.

Regarding gender issues, technology has been used mainly for informative pur-
poses, while there are few interactive or playful approaches that could foster con-
nection or increase participants’ interest in these topics. There are mainly awareness
campaigns and other actions to combat sexism, counteract gender stereotypes or
make women’s rights more visible (Sabri et al., 2022). Those campaigns are usu-
ally funded or supported by NGO or non-profits organizations. For example, "Alerta
Machitroll" by the Karisma Foundation (Naranjo Ruiz & Ospina Alvarez, 2021)
in Spain to visibilize the digital gender-based violence suffered by women, or the
"Centro Especializado de Atenciéon a la Violencia" of the DIARQ Foundation in
Mexico (Weinstein, 2020) aims at the prevention, detection and care of family and
gender-based violence. Another example of a non-profit company is John Snow Inc.
(JSI) that provides governments around the world with technical and management
assistance for different initiatives, including the prevention and awareness of gender
violence.’

Recently some serious games and other digital resources have started to be used
to address gender-based violence and gender-related issues. A relevant initiative is
the one of "Jennifer Ann’s Group" a non-profit specialized in educating and pre-
venting dating violence (Crecente, 2014). They have created and promoted many
digital resources (mainly serious games) to raise awareness about dating violence,
including titles like Honey Moon,® Another Chance’ and Grace’s Diary.® Other ini-
tiatives addressing gender issues are "Ni mas ni menos’ (Spain)" or "Spotlight!°

https://www.jsi.com/preventing-and-responding-to-gender-based-violence/
https://playhoneymoon.com/

https://jagga.me/anotherchance.html

https://jag.itch.io/graces-diary

http://carei.es/igualdad-de-genero/

10 https://www.spotlightinitiative.org/es/lo-que-hacemos
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(worldwide)" that use different approaches, such as trivia to test the user’s knowl-
edge on gender issues, usually combined with more traditional approaches, such as
community work, fostering independent associations and civil society, or providing
support services to victims of gender violence. Another relevant initiative is "Afroes
games", a project developed in Africa that uses digital tools to address violence and
inequality (Fisher, 2016). For instance, they created the videogame "Moraba",!!
a digital tool that aims to raise awareness about gender violence on the continent
(Fisher, 2017).

Games to address gender issues may incorporate all features, techniques, and mechan-
ics of serious games in general, to increase empathy, or raise awareness about gender dif-
ferences like other social issues covered in serious games. While a priori, gender issues
can be addressed through serious games like any other, some factors may need to be
considered. A potential difference when addressing gender issues may appear from the
perspective followed in the game: first-person games may rely on the identification of
the player with the game’s character (Dillon, 2013) and, if the gender of the game char-
acter is different to that of the player, it may cause a lack of identification that affects
the game’s purpose. The same may occur if all members of one gender are oversimpli-
fied in the game (e.g., women depicted as victims, men as villains), potentially drifting
those players away from the game by causing an initial rejection, instead of engaging
both male and female players (Sadati & Mitchell, 2021). While there also may be poten-
tial differences in the preferences between male and female regarding videogame genres,
the stereotype that females do not play videogames is not valid (Rugelj & Lapina, 2019),
therefore, a well-designed game-based approach could be equally effective for both male
and female players.

An important issue regarding gender-related serious games and digital resources is
that in most cases these resources have not been scientifically validated, and there are
no related scientific articles presenting these resources or providing evidence on their
effectiveness. To cope with this problem and find such resources, in a previous study a
search of general gaming websites was conducted to locate serious games that aimed to
educate on a variety of gender topics (Barrera et al., 2020). Some of the example games
and applications mentioned in this paper come from that general search. Even though
multiple resources were found in that study, we still confirmed that most of them did
not have related publications validating the resources and/or providing evidence of their
effectiveness. Therefore, we decided to carry out this systematic literature review, to find
such validated and tested games and digital resources addressing gender issues.

3 Methodology

This article presents a systematic review of the literature on serious games and digi-
tal resources that address gender issues, with goals such as awareness, visibility, or
support for a more egalitarian gender education, describing their effectiveness and
validity. This methodology is based on the PRISMA 2020 protocol (Page et al.,

' https://afroes.com/moraba
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2021). The review was performed independently by the authors of this review to try
to minimize any possible bias (every result was reviewed by at least 2 researchers).

In this review, we aim to determine the described benefits and identified chal-
lenges of using digital resources (e.g., serious games, mobile apps) to raise aware-
ness of gender-related issues (e.g., gender stereotypes, gender inequality, gender-
based violence). For that, we analyze the type of resources and mechanics used to
address these gender issues, as well as their target audience (e.g., age, socio-cultural
context). Regarding the studies concerning their validation or effectiveness, we fur-
ther analyze the characteristics of such studies including the number of users with
whom these games are evaluated, and the accessibility of these tools and their social
1mmpact.

3.1 Research questions
To obtain that information, we propose the following research questions:

e RQI. What gender issues are addressed in existing digital resources?
RQ2. What are the target audience and platform of the digital resources?
RQ3. What are the types of digital resources and their characteristics (e.g.,
mechanics) used to identify and counteract the issues addressed?

e RQ4. What instruments are used to conduct the impact analysis of the digital
resources'2?

e RQS5. What are the characteristics of the samples used in the studies (sample
size, ages, geographic location, social context, etc.)?

e RQO6. What results have been obtained in the studies?

o RQ7. What are the limitations of the studies?

3.2 Data collection

We followed a standard systematic literature review methodology, using a fixed set
of queries in a previously identified list of bibliographic databases and clear inclu-
sion/exclusion criteria.

3.2.1 Databases used

We identified and consulted 16 different databases, including some of the main
research-oriented databases and specific databases chosen based on their relevance,
academic validation, and number of results. The databases consulted are Association
for Computing Machinery (ACM), Cambridge Journals Online, CIEG UNAM, Dial-
net, Education Resources Information Center (ERIC), Frontiers, IEEE Computer

12 1t is of utmost importance to consider that we cannot give a single definition for "instruments", as
these will change based on each of the documents reviewed, therefore, one study may have pre/post
application questionnaires of the digital resource as an instrument, while another may opt for quantitative
analysis based on its own indicators.
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Society Digital Library (CDSL), IEEE Xplore, JSTOR, Oxford University Press
(journals), Science Direct, Scopus, Springer, Taylor & Francis, Web of Science and
Wiley Online Library. The databases CIEG UNAM and Dialnet were included to
consider possible relevant results in Spanish, which is pertinent due to the high rate
of gender issues present in Spanish-speaking countries, especially in Latin America
(Pérez-de-Guzman et al., 2019). In the specific case of CIEG we considered it rel-
evant since it is a database focused on gender issues. ">

3.2.2 Search terms

Our search scope is articles written in English or Spanish, so we initially pro-
posed two alternative searches with terms in both languages. The queries include
terms related to the digital resource (serious game, and alternative terms for digital
resources) combined with terms related to gender-related issues. All searches, when
allowed by the database search, are limited to the title, abstract and keywords. In
databases that did not allow this filtering automatically, it was performed manually
by the authors. All searches were conducted in May 2021.

e English search terms:

(“videogame” OR “serious game” OR “educational game” OR “video game” OR
“mobile app” OR “educational app” OR “simulation” OR “virtual environment” OR
“m-learning” OR “mobile learning” OR “e-learning” OR “game-based learning”
OR “digital resource”)

AND

(“gender equality” OR “gender education” OR “gender stereotypes” OR “gender
violence” OR “gender roles” OR “gender inequality” OR “gender gap” OR “gender
discrimination” OR “gender issues”)

e Spanish search terms:

(“videojuego” O “juego serio” O “juego educativo” O “video juego” O “apli-
cacién mdvil” O “app educativa” O “simulacién” O “realidad virtual” O “aprendi-
zaje movil” O”aprendizaje electrénico” O “aprendizaje basado en juegos™)

Y

("igualdad de género" O "educacién de género" O "estereotipos de género" O
"violencia de género" O "roles de género" O "desigualdad de género" O "brecha de
género" O “discriminacién de género™)

3.2.3 Selection of studies

While several games and digital resources may exist that address gender issues, this
review focuses only on those resources described in scientific publications or with

13 CIEG: Centro de Investigaciones y Estudios de Género / Center for Research and Gender Studies.
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some type of academic or formative validation, to ensure that they provide sufficient
evidence for analysis. To this end, we established the following inclusion and exclu-
sion criteria.

Inclusion criteria:

Articles published in scientific journals or at research conferences.

Articles that include empirical evidence from studies that evaluate serious games
or digital resources on gender-related issues (even if the resource is not avail-
able).

Exclusion criteria:

e Publications whose full text is not available.
Publications whose language is not English or Spanish.
Publications that focus on gender differences in videogame use (e.g., gender dif-
ferences playing non-serious videogames).

All searches and study selection were conducted by at least two of the authors
independently, and the results were compared to ensure both an adequate search of
the different databases and an adequate selection of relevant studies.

3.2.4 Data analysis and extraction

For each of the articles included in the review, we collected the specific data to
address each of the proposed research questions, and then conducted a mapping
study to categorize the results obtained. Any additional information provided in the
studies and considered relevant to the literature review was also collected. We clas-
sified the data from the selected studies according to the following measures:

Focus and approach to the gender issue (addressing RQ1)

Target audience and platform (addressing RQ2)

Type of digital resources and features/mechanics (addressing RQ3)

Instruments used to study the impact of the resources, such as pre-post question-

naires (addressing RQ4)

e Sampling used in the studies, including sample size, ages, geographic location,
social context (addressing RQS5)

e Results obtained from the studies (addressing RQ6)

e Limitations of the studies (addressing RQ7)

4 Results
4.1 Studies identified by search terms

The studies were retrieved in May 2021 using the search queries. Some of the
selected databases (e.g., Dialnet, JSTOR) did not support the full query, so it was
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necessary to split it into separate searches and then combine the results. Other data-
bases did not work correctly with the AND and OR operators, so we had to double-
check the presence of the terms in the studies.

The total number of studies obtained in the searches performed in the differ-
ent databases was 6669 articles. Some databases did not provide any results (IEEE
Xplore and CIEG UNAM).

4.2 Studies identified by inclusion criteria

The selection of studies was carried out by reviewing the obtained 6669 arti-
cles. Although the search yielded many articles, most of them did not meet the
inclusion criteria. One of the reasons was the confusion between "gender" and
"genre" (referring to videogame genres like shooters, sports, role-playing games
/ RPGs, etc.) in the results. This was solved (in the absence of adequate filters in
the databases) by reviewing each result individually and discarding those with
topics unrelated to this research. Another issue was the high number of articles
that studied gender differences when using videogames. These articles appeared
in the search results as they included terms such as "videogame" and "gender
roles” but were discarded because the games did not address any aspect of gen-
der; instead, the gender perspective was only included to measure differences
between female and male users when playing the games.

After reading the titles and abstracts of the articles obtained, 188 were selected
as possible candidates. Removing the articles that were duplicated in different data-
bases, we obtained 119 unique articles that were subjected to scrutiny to determine
their full relevance (or lack thereof). After reading the full text of these articles, the
final set of articles included in our literature review contains 36 studies (Fig. 1).

The 36 studies included in the final set were reread and analyzed according to the
criteria established in Section 3.2.4 Data analysis. The following section presents
the results obtained from that analysis, answering the research questions.

4.3 Analysis results

All selected studies were recent (publication years ranged from 2014 to 2021).
The selected articles had been published in journals (22 studies), conferences (12)
and workshops (2) and were written in English, except for one that was written in
Spanish.

RQ1. What gender issues are addressed in existing digital resources?
Serious games and digital resources addressing gender issues are primarily aimed
at raising awareness (13 studies, including (Fonseca et al., 2018)), changing player

behavior (13, including (Jouriles et al., 2016a)), and teaching or training skills (10,
including (Potter et al., 2021)).
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Gender-specific issues addressed by digital resources can be broadly categorized
within the theme of gender-based violence (28 studies) and gender stereotypes (8).
Gender-based violence aspects considered in the studies included domestic violence
(Smith et al., 2017), gender violence (Aguilar et al., 2019) or sexual violence (Gil-
liam et al., 2016). Gender stereotypes are considered in studies like (Muller et al.,
2017) or (Hagerer et al., 2020). In particular, the specific gender-related issues
addressed by the resources are shown in Fig. 2, along with the number of tools that
mention each issue. Some resources cover more than one gender-related topic.

RQ2. What are the target audience and platform of the digital resources?

The target audience of the games and resources reviewed are mainly adolescents
(18 studies, such as (Gilliam et al., 2016)), followed by youth and university students
(8 studies, such as (Do et al., 2021)). Only 3 studies targeted younger participants
in elementary school (Andrade et al., 2019; Boduszek et al., 2019; Scholes et al.,
2014). 5 studies targeted participants of any age, and 2 did not specify any age, but a
specific profession (health care providers and professionals), thus targeting adults in
those fields (Almeida et al., 2018; Mason & Turner, 2018). Notice that the resources
in some studies targeted multiple age ranges (e.g., high school and college students).

Regarding the platform of use of the games (Fig. 3), most can be played online
on websites (13), while others mention specific platforms or operating systems:
Android (7), i0OS (4), Windows (4), MAC (1), and headsets/virtual reality goggles
(4). The remaining 3 studies do not mention platform of use.
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RQ3. What are the types of digital resources and their characteristics (e.g.,
mechanics) used to identify and counteract the problems addressed?

The tools included in the studies are mainly videogames and serious games (25
studies), followed by virtual reality environments (6) and apps (5).

The mechanisms used to identify and counteract the gender-related issues
addressed are varied. Most games and tools (17 studies) expose players to differ-
ent situations to promote reflection and learning. Through this "situation exposure",
players can learn by observing the actions and experiences of other people (indirect
learning): both the player’s avatar and other NPCs. To further promote these reflec-
tions, games include different mechanics, such as allowing interactions with some
characters in the game (Pabon-Guerrero et al., 2019), conversations, challenges and
multiple-choice options to act in response to the story (Navarro-Pérez et al., 2019),
observing actions and their consequences (Sygel et al., 2014). With these mechanics,
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games aim to make players question socially accepted beliefs, identify negative mes-
sages or problematic scenarios, or explore gender stereotypes.

Some of these studies (3) specify that players are exposed to a story that fol-
lows the life of a woman: one story involves a mother and her child, who live
with the mother’s partner who has violent tendencies (Boduszek et al., 2019);
another story features a woman recalling a past experience of sexual assault (Gil-
liam et al., 2016); and the third story follows a female character and her experi-
ences of intimate partner violence in her relationships (Pearson et al., 2020).

Another large group of games and tools (11 studies) uses perspective-taking
to address gender issues. In most cases, players take the perspective of the victim
of one of the gender issues (dating violence, domestic violence, sexual harass-
ment, discrimination in the workplace) (Ugolotti et al., 2020). In some of those
situations, players can respond to change the story or observe the consequences.
Some tools allowed players to take different points of view in the story (a friend
of the main female character (Cabrera-Gonzalez & Florido, 2020), female or
male avatar to compare stereotypes (Beltran et al., 2021), or both first and third
person perspectives (Muller et al., 2017)). This perspective-taking approach
appears in studies using virtual reality environments, 4 of which included an
actor to play the role of the male avatar in the simulation. Some studies mention
that instructors can use supplemental teaching materials to then discuss in small
groups in class the gender issues covered in the resources (Lee et al., 2019).

RQ4. What instruments are used to conduct the impact analysis of the digi-
tal resources?

27 of the 36 selected studies (75%) present assessment of the games, but not all
studies used similar instruments to analyze the impact of their respective games. Most
studies used pre-post questionnaires (13 studies, like (Jozkowski & Ekbia, 2015)),
while some authors choose to apply only post-game questionnaires (e.g., (Sygel et al.,
2014)). Some studies included control groups (e.g., (Rowe et al., 2015)), focus groups
(e.g., (Debnam & Kumodzi, 2021)) or follow-ups (e.g., (Ugolotti et al., 2020)). All
methods contained in the evaluation studies are shown in Fig. 4.

RQS. What are the characteristics of the samples used in the studies (sample
size, ages, geographic location, social context, etc.)?

Of the total of 36 studies, only 26 provided information on the population used in
the evaluation studies. One additional study described the use of pre- and post-ques-
tionnaires, but did not detail validation samples (Lee et al., 2019). Of the 26 stud-
ies that did present information on the population used, the mean sample size used
was 443 participants (SD=1735). This result is altered by an outlier of one study
with almost 9000 participants (Mason & Turner, 2018). Without this outlier, for
the remaining 25 studies the mean sample size falls to 103 participants (SD=103,
median =71 and mode =32), with a minimum value of 7 participants (Pearson et al.,
2020) and a maximum of 369 participants (Navarro-Pérez et al., 2019). Figure 5
provides the boxplot of the sample size of the studies.
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Regarding the age of participants, most of the 26 studies presenting popula-
tion information (19), were applied with adolescents and college-aged participants
(aligning with the target ages of the resources), while only 4 were tested with adults.
3 studies did not provide information on the age of the participants.

Of the 22 studies that reported the location of participants, most studies were
conducted in the American continent, followed by Europe (Fig. 6).

Figure 7 presents the studies by country that provide information on the sam-
ples. It is important to note that although the American continent yielded the
most studies, it is the United States that contributed most of these articles and
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Fig. 7 Studies by country that include sample information

digital tools (11), with studies like (Potter et al., 2019) or (Sargent et al., 2020).
The remaining studies were conducted in Spain (Aguilar et al., 2019; Navarro-
Pérez et al., 2019, 2020), United Kingdom (Bowen et al., 2014; Pearson et al.,
2020), Barbados (Boduszek et al., 2019), Canada (Mason & Turner, 2018), Neth-
erlands (Muller et al., 2017), Sweden (Sygel et al., 2014), two of Brazil (Fonseca
et al., 2018), one of them in collaboration with Portugal (Andrade et al., 2019).
Some studies mentioned additional characteristics about the participants. In
most studies, participants were university or college students (8) or primary and
secondary school students (4). Health professionals were the subject of 2 studies
(Almeida et al., 2018; Mason and Turner, 2018). Other studies included additional
eligibility criteria. For example, one study included public school students with
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a substance abuse or intimate partner violence risk criterion (criteria included
being pregnant, being a parent, or having failed two or more core classes) (Elias-
Lambert et al., 2015). Other studies indicated that participants were recruited
through local community service organizations (Debnam & Kumodzi, 2021) or
reception centers (Navarro-Pérez et al., 2020). One study was tested with a group
of male offenders and a control group of non-offender males (Sygel et al., 2014).

RQ6. What results have been obtained in the studies?

Of the 27 studies analyzed that contained an evaluation of the games, 18
reported positive results, while 5 obtained mixed results and 4 stated that were
still in the analysis process at the publication time.

The positive results obtained included measures of effectiveness and impact
of the tools applied. The game "Behind Every Great One" effectively conveyed
benevolent sexism and increased empathy toward victims (Ugolotti et al., 2020).
The game "Pandora’s Caixa" positively impacted players, with 80% of partici-
pants increasing their awareness about domestic violence against women after
the game (Almeida et al., 2018). The initial application of the game "Ines & Us"
indicates that it can influence adolescents and adults to combat critical social sce-
narios in their region regarding, among others, violence against women (Andrade
et al., 2019). With the "Choices & Consequences" game, participants increased
their learning about gender violence and believed that the game can help pre-
vent violence in relationships (Elias-Lambert et al., 2015). The use of the "Cam-
pus Craft" game increased students’ learning about different prevention concepts
related to sexual consent and rape culture, while participants also enjoyed various
aspects of the game (Jozkowski & Ekbia, 2015).

Several studies also reported positive outcomes of the resources compared
to control groups. The mobile app "Liad@s" had two studies that showed that
the application of the app reduced adolescent sexism significantly by 6% to 12%
(Navarro-Pérez et al., 2019) and that the reduction in all dimensions (sexism,
prejudice towards men, romantic love myths) was linked to the prevention of teen
dating violence. In that second study, the experimental group had a greater effect
than the control group, and no differences were found by sex of the participants
(Navarro-Pérez et al., 2019). The results of the application of the videogame
"Jesse" showed that participants in the experimental condition, but not in the con-
trol condition, increased affective responsiveness toward victims of intimate part-
ner violence (IPV) at the end of the intervention (Boduszek et al., 2019). Users of
a conversational interface also reported feeling more engaged with the situation
and more comfortable discussing the topic of sexual harassment than those in the
control group who read the same vignette online (Do et al., 2021).

Virtual reality (VR) environments also elicited positive effects on players. The vir-
tual reality "Through Pink and Blue Glasses" had a positive effect, with more than half
of the participants feeling moved, involved in the character’s feelings, and with new
insights after seeing things from another perspective (Muller et al., 2017). Another
VR obtained scores on four simulations that correlated, as expected, with self-report
measures of dating violence perpetration, among other issues (Sargent et al., 2020). The
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VR environment presented by Jouriles had two studies, the results of which showed
that bystander behavior in simulations correlated with all measures of responsibil-
ity to intervene, effectiveness to intervene, intention to intervene, and self-reported
bystander behavior (Jouriles et al., 2016a), and that effectiveness to intervene correlated
with observed bystander behavior in dating violence situations at 1-week and 6-month
assessments (Jouriles et al., 2016b). In a virtual work environment, comparing positive
and negative work scenarios, and female and male avatars, the largest effect was found
for participants with a female avatar in the negative environment, who significantly
reduced their implicit gender bias (Beltran et al., 2021).

In health applications, the "Responding to Domestic Violence in Clinical Set-
tings" program to increase knowledge and competence in assisting victims of inti-
mate partner violence was positively received by both health professionals and stu-
dents, and was perceived as engaging and clear (Mason & Turner, 2018). Also, the
"Reactions to Display/Intimate Partner Violence (RoD/IPV)" computer simulation
was well received and understood by both offender and non-offender male groups.
Results showed that offenders who had not undergone the Integrated Domestic
Abuse Program showed a tendency to make more violent decisions in the simulation
(Sygel et al., 2014).

Some of the analyzed articles also obtained positive results in follow-up stud-
ies. The games "Mindflock" and "Ship Happens" had two studies. In the first, both
the question-and-answer game (Mindflock) and the interactive scenario game (Ship
Happens) had a positive impact, while the interactive scenario game was especially
effective in increasing male attitudes towards bystander intervention. This increased
effect was obtained in the posttest and in the follow-up study (Potter et al., 2019).
The second study with these games found an increase in bystander efficacy (confi-
dence in knowledge about the intervention) and bystander attitude (perceived inten-
tion to intervene) in both the trivia and adventure game conditions, but not in the
control group (Potter et al., 2021). The game “Lucidity” was first tested with a focus
group in which participants gained new knowledge and approved the game. In fol-
low-up interviews, nearly all participants had initiated a conversation with a parent,
peer, or teacher about sexual violence, and reported that the game increased their
knowledge and awareness of a variety of health and sexual violence issues (Gilliam
et al., 2016).

Some studies presented mixed results in their findings. Basically, these results
included some possible improvements discovered during the evaluation studies and
some limitations found in the resources. Two studies reported limitations and frus-
trations with functionality (Bowen et al., 2014), and the need to simplify the instruc-
tions and clarify the language to make it more familiar to the young target audi-
ence (Aguilar et al., 2019). Two studies had poor results in follow-up interventions:
one reported an effect in only 12 participants (Rowe et al., 2015), while the other
reported changes that only held for females in one of the game conditions (Potter
et al., 2021). Participants in one study had positive attitudes but still reiterated gen-
der stereotypes (Fonseca et al., 2018).

Other studies reported work in progress: a study with preliminary evaluation
results yet to be analyzed of a game to increase awareness of gender-based violence
(Pabon-Guerrero et al., 2019); a discussion between game designers and participants
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about the characteristics (characters, environments, story, etc.) of a game to increase
awareness of intimate partner violence (Pearson et al., 2020); a preliminary evalu-
ation with a focus group to provide feedback (e.g., should clarify signs of abusive
relationships, provide resources for immediate help) on an app for safety planning
and teen dating violence (Debnam & Kumodzi, 2021); and a theoretical framework
that uses empathy and creativity to design serious games, illustrated with an exam-
ple of a serious game to raise awareness of domestic violence (Marda et al., 2018).

Additionally, the 9 studies that did not contain game evaluation described differ-
ent phases of the life cycle of the games: the background that led to the creation of
the game (e.g., interviews with victims of teen dating violence), the design, devel-
opment, and implementation of the games, and/or general description of the games
(Alonso-Garcia et al., 2020; Cabrera-Gonzalez & Florido, 2020; Crecente, 2014;
Fisher, 2017; Hagerer et al., 2020; Hosse et al., 2015; Lee et al., 2019; Scholes et al.,
2014; Smith et al., 2017).

Some additional findings were presented in the studies. Positive features of the
games were highlighted, including the possibility of being able to change gender,
which helped in identification (Muller et al., 2017) and the use of first person, which
made the narrative realistic and relatable (Do et al., 2021). Interactivity was also
a major strength of the tools (Mason & Turner, 2018). The virtual reality simula-
tions yielded high-impact results and provided an additional method relevant to self-
reports for assessing responses in different situations (Sargent et al., 2020). Finally,
young participants stated that they preferred games to traditional learning methods,
as they are more engaging, interactive, and combine learning in formal and informal
settings (Elias-Lambert et al., 2015).

RQ7. What are the limitations of the studies?

The limitations found in the studies included small sample size (9 studies), other
limitations in the sample (6 studies), technical problems (8) and other limitations in
the game (8), the lack of follow-up studies (6), and the lack of results (5).

Regarding the sample size, it was a limitation of several studies for replicability
and generalizability of the results (Aguilar et al., 2019). Some other limitations in
the samples used are that are not representative of the users, either not belonging
to the target population, being from a single school or not being sufficiently diverse
(e.g., the game “Papo Reto” was tested in just one school, during a short period of
time (Fonseca et al., 2018)). In the experiments conducted in presence of members
of the design team, a possible positive bias may arise from participants trying to
behave in a socially desirable manner (Jouriles et al., 2016a) or when expressing
their opinion in front of the developers (Elias-Lambert et al., 2015).

Technical problems and other game limitations were also present in several stud-
ies. Technical limitations included requirements for Internet connectivity in schools,
games were too slow, or the screen would freeze. Some of these technical problems
occurred when the studies were conducted with prototypes, while their final versions
were still being developed at the time of the studies. Other limitations found in the
games included unclear instructions, resulting in players needing help to navigate
the game, some buttons (e.g., the help button) not being clearly visible, a limited
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range of interactions, and other improvements found in playability and user experi-
ence. For instance, “Green Acres High” had issues with frozen screens and non-
visible parts of the game, along with unclear instructions (Bowen et al., 2014). An
additional limitation in the studies that applied VR environments was the require-
ment of specific personnel (players and observers/coders) that increased costs, time,
and labor, even more than traditional self-diagnostic questionnaires, so the use of
such resources may not be feasible in large-scale evaluations.

Another limitation noted in some studies was the lack of follow-up studies to
measure the long-term effects of the resources or to compare their efficacy with
more traditional methods (Cabrera-Gonzalez & Florido, 2020). A final limitation
was that some studies did not include results of the validation of the games, but only
a simple description of their characteristics (Pabon-Guerrero et al., 2019). The latter
happens with different games that, although they have significant investments, seem
to have neglected the studies or simply decided not to make them public.

5 Discussion

Gender-themed digital resources were scarce and difficult to locate. Most of the
results found are written in English, and we only located one in Spanish (Cabrera-
Gonzélez & Florido, 2020). Although there may be more results in other languages,
those results should be not very relevant, as most databases automatically translate
search terms and article titles delivering results in different languages. This led us to
find less than a dozen results in languages such as Chinese, Portuguese and German,
most of which were translated versions of articles already found.

Aligning with their development in English, most resources found in the review
came from the USA. This may be related to the significant budget of the Office of
Gender Equality and Women’s Empowerment,* the office in charge of gender issues
in the USA, which through US AID, has access to some percentage (not specified)
of the $19.6 billion dollars that this agency receives on average annually (US AID,
2021).!% Considering Europe some games developed in this continent are used as
a support tool in other less developed countries. A relevant example is Jesse, a 3D
game developed by "None in Three", a project led by the University of Huddersfield
(UK), in conjunction with the Global Challenges Research Fund (UK). This game
is primarily oriented to young people living in the Caribbean region (Barbados) to
educate and raise awareness about domestic violence (Smith et al., 2017).

Regarding evaluation methodologies, results show a strong tendency towards
pre- and post-game questionnaires. This may be since, compared to post-
questionnaire interviews, or the applicator’s annotations of each of the digital
resources, the conjunction of pre- and post- questionnaires makes it possible to
quantify the impact of the tools. Unlike these pre-post questionnaires, the tools
that only use post-game questionnaires have nothing to contrast the results with

14 https://www.usaid.gov/what-we-do/gender-equality-and-womens-empowerment
15 https://www.usaid.gov/sites/default/files/documents/1881/FY2021_Budget_FactSheet.pdf
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and could lose valuable information on the change in participants’ perception
of the topics addressed. In this regard, a very relevant option for future research
is the use of Learning Analytics (Papamitsiou & Economides, 2014) collected
from players’ interactions, even combined with the data previously obtained
(questionnaires, annotations), to obtain more detailed information about play-
ers. At the same time, the collection of data about players’ actions would allow
researchers to detect areas of opportunity regarding the development and play-
ability of digital resources (Alonso-Fernandez et al., 2019).

The results obtained clearly show the need for more research on tools for gender
issues, as the results of our search were scarce. The lack of scientific validation stud-
ies, follow-up studies, funding, the disappearance of companies or individuals spon-
soring the initiatives, and even public health issues (such as the COVID-19 pan-
demic) result in the loss of important tools for education and awareness about gender
violence and stereotypes. Such is the case of Chuka,'® a serious game designed and
developed to teach children in Mexico to address child sexual abuse with 5.4 mil-
lion cases per year (OECD'’, 2017). The game, developed in Mexico in collabora-
tion with OHCHR, has reached more than 200,000 users since its public release,
and yet it does not have any type of related scientific study, which does not allow
us to know the impact it has had on its users. Although the tool may be functional
within its own scope, it lacks impact, for instance, to help in the implementation of
other similar digital tools, as they do not inform of the methodology used to reach
that many users. Another relevant aspect to consider is distribution. Even when digi-
tal tools can be very useful in different contexts, many of them remain within their
local application (provinces, states, and even educational campuses, such as Campus
Craft), depriving people in other socio-cultural contexts of their contribution.

The significant gap found between the high relevance of the social problem and
the scarcity of resources for its treatment is also present in other fields: such is the
case of cyberbullying, a relatively recent problem but of great impact on both the
physical and emotional health of the victims (Kim & Leventhal, 2008) for which
there are also very few digital resources that address the issue. In particular, a litera-
ture review on games to prevent and detect bullying and cyberbullying found only
33 relevant resources (Calvo-Morata et al., 2020).

While a certain level of satisfaction can be noted in the discussions and conclu-
sions of the studies, it is not clear whether the resources used were as effective as
expected. An in-depth analysis of which digital resource better promotes learning
would be required. Although it is difficult to determine which kind of digital resource
is the most effective, we perceive an inclination of the authors of these resources
towards videogames. By playing a videogame, users’ interest and motivation
increases and learning becomes active and abiding (Céndor-Herrera et al., 2021).
Creating attractive tools like videogames, they can be used as playful applications

16 http://www.chukagame.com/blog/chuka-el-juego-que-esta-ayudando-a-miles-de-ninas-y-ninos-a-enfre
ntar-el-abuso-infantil

17 https://www.oecd.org/about/secretary-general/presentacion-del-estudio-ocde-sobre-politicas-de-gen-
ero-en-mexico.htm
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and be well accepted for their entertainment, without neglecting the educational part
or being considered a mandatory activity (Jozkowski & Ekbia, 2015).

6 Limitations

As in any other literature review, our work is limited by the selected search terms.
We tried to minimize the limitations, regarding the databases, by including a wide
range of alternative terms (for both gender issues and digital resources) and modify-
ing the query according to the needs of each database. The choice of languages is an
additional limitation: our results are restricted only to works published in English or
Spanish.

Additionally, some of the resources found were not scientifically validated. It
would be worthwhile to perform a further review of these games without validation,
to try to determine whether they serve their purpose, even without a solid scien-
tific basis. A possible reason to explain the lack of associated scientific studies is
the need for more economic support, since this situation occurs more frequently in
resources developed in countries that are not considered to be of high or very high
human development, according to the United Nations Development Program.'®

As a final limitation, the diversity and variety of the tools and results of the
studies included in our review limits the possibility to issue definitive general
conclusions. Even if comparing different tools merely related to the gender issues
addressed by them is complicated, we have drawn some general conclusions that
allow us to provide an overview of the (already scarce) resources that focus on gen-
der-related issues.

7 Conclusions

The results obtained in the review are heterogeneous but can open a relevant analysis,
as gender issues are increasingly visible and new tools are being developed to address
them, particularly, digital resources like serious games. As previously mentioned, we
found no other systematic literature reviews regarding games and digital resources to
address gender issues. Therefore, as few studies have addressed this topic, we consid-
ered it particularly important to recover what has been advanced on the subject, as well
as to create a baseline for future research. It is noteworthy the acceptance of digital
resources over other types of learning scenarios (classroom, workshops, courses, etc.),
due to their popularity among the young adult population (Jozkowski & Ekbia, 2015).
Most of the studies found aimed to raise awareness or change players’ behaviors
about gender-based violence by using serious games targeted at teenagers or young
adults. The use of digital tools has multiple advantages over face-to-face courses on
gender issues, which are taught in some higher education institutions. School-based
courses require a lot of time and resources and, if made mandatory to reach a broad

18 https://www 1.undp.org/content/undp/es/home/
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number of students, it would only increase the use of resources, which in many cases
are severely limited. To reach a broader student body, it is suggested that Sexual
Assault Prevention Education Programs appeal to the target population (Jozkowski
& Ekbia, 2015). We consider that the popularity of videogames and digital resources
among teenagers and young adults may be key to address this factor.

The evaluation studies carried out with the digital resources were varied, including
the use of pre- and post-game questionnaires to provide a means to measure the effect of
each intervention. Control groups were also applied in many of the studies; we recom-
mend the use of a control group together with the application of pre-post questionnaires,
which will allow us to perform an in-depth analysis of both the immediate effect of the
digital tool as well as its impact compared to more traditional approaches (e.g., lectures).
To obtain resources with long-term impact, we also recommend adding a follow-up
sometime after the application of the tool to ensure that the immediate effects of its appli-
cation are sustained over time. Finally, it is also necessary to promote that the developed
resources are openly available to increase their reach and impact in the society, together
with the information and tools to adequately measure their effectiveness and impact on
players. The availability of open code validated projects could help other researchers and
developers to produce better games or to adapt those games according to cultural differ-
ences to be used in other parts of the world (e.g., Playmint.) (Hagerer et al., 2020).

While the number of articles found may be limited, this is not unexpected. The
limitations encountered in our review, including the lack of initiatives with scien-
tific/academic validations and follow-ups, or the lack of budget, restrict the pos-
sible impact of the few developed resources. Further research is needed regard-
ing digital resources for gender education, validating the resources developed
and establishing clear means to assess the impact they may have on their target
players. These requirements would ensure that the benefits of games and digital
resources for learning and awareness are adequately translated into their applica-
tion in the field of gender equality education.
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