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Abstract

Marginalized youth are frequently disadvantaged in formal educational sys-
tems. In recent years, serious games have shown positive effects on learning
for youth. However, the impact of serious games on learning outcomes is
somewhat understudied, in particular with regards to marginalized youth. This
paper explores motivation and perceived knowledge gain and skill develop-
ment among marginalized youth playing the Water Champions game (a tab-
letop game about water and hygiene practices). The empirical study was con-
ducted in Bogor, West Java, Indonesia. The quantitative (surveys) study ex-
amines participant motivation, driving factors to participate, and perceptions
of knowledge and skills gained. Results show that, although playing the Water
Champions Game had positive effects on perceived environmental learning
among marginalized youth, perceived knowledge gain and skill development
is not highly correlated. This paper argues that serious games could improve
learning outcomes for marginalized youth, particularly those that somewhat
underperform in the formal education system.
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1. Introduction

Despite sustained effort by governments, the private sector, and non-profits or-
ganizations active in the educational space; many marginalized communities are
still facing everyday challenges in formal education. The formal education sector
in many developing countries is characterized by outdated school facilities, a lack
of qualified teachers, and a non-engaging pedagogical approach. This limitation
can have severe negative consequences for learning outcomes, in particular af-

fecting marginalized groups. Informal education has emerged as a potential edu-
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cational pathway to improve the quality of learning among marginalized youth.
Informal learning often utilizes various types of educational tools that are com-
patible with the characteristics of young people who enjoy visual and highly in-
teractive approaches. Among the various tools used in informal learning, serious
games are considered as an important tool in motivating and educating young
learners. In recent years, serious games have developed into various forms, rang-
ing from analog (e.g., tabletop) to digital (e.g., mobile) games. Games have been
shown to benefit users regarding knowledge gain and skill development. Games
can no longer be seen simply a mode of entertainment, but are often developed
specifically for education purposes (serious games).

Studies on serious games have demonstrated their effectiveness in cultivating
student interest on a wide range of subjects (Mangowal et al., 2017; Polys et al.,
2017; Wang, 2019). For example, in basic education, serious games have been
used to increase necessary skills, such as literacy or calculus. Serious games have
also entered the domain of more complex subjects related to, for example, envi-
ronmental issues. Serious games possess the potential to add a new layer to ex-
isting (formal) environmental education initiatives. However, research on ways
how serious games could improve environmental learning, in particular for mar-
ginalized youth in the Global South, is largely missing. Youth from economically
disadvantaged backgrounds are often facing higher educational barriers than
their peers in many formal education systems. Informal education approaches,
such as serious games, have shown promising outcomes that could help to over-
come some of the learning obstacles that marginalized youth are facing. Thus,
this paper investigates the potential of serious games in improving educational
outcomes for marginalized youth, with a particular focus on environmental learn-

ing.

2. Literature Review
2.1. Marginalized Groups in Society

Marginalized groups have been frequently disadvantaged in life because of mul-
tiple factors such as race, ethnicity, skin color, gender identity, and socio-econo-
mic status (Sevelius et al., 2020; Xiong & Dossetti, 2022). Difficulty in finding
employment often causes financial stress. Although many are employed, their
opportunities are often limited to blue-collar jobs with an associated minimum
wage. As a result, total earnings are often insufficient to cover the costs for many
essential elements of life, such as food, water, clothing, and shelter (Glaesser,
2022; Khanday & Akram, 2012). The majority of marginalized people today are
living under problematic conditions, many in poverty. Poverty is often associated
with poor health (Balboni et al., 2021; Neuwelt & Kearns, 2021). For example,
Conradt et al. (2020) report that pregnant women in marginalized communities
are likely to experience chronic stress which can affect the child development
negatively. This can even be exacerbated by poor diets and sanitation, a common

feature in many marginalized communities (Ezeh et al., 2017). In other words,
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poverty often generates a snowball effect on many aspects of life. To overcome
these problems, education can be considered a key element in achieving better
employment opportunities as well as improved living conditions, in particular,
related to the health (Garcia & Weiss, 2017). In this context, formal education
can play a crucial role in empowering marginalized groups, in particular at a

young age.

2.2. Marginalized Students in Formal Education

Formal education is highly structured and can be organized into primary, sec-
ondary, and tertiary education. In most countries, primary education is com-
pulsory and free. Khiem et al. (2020) illustrate how tuition-free education is po-
sitively correlated with school enrollment rates, in particular in developing
countries. Formal education has led to significant improvements in marginalized
communities by providing ample learning opportunities to all. Ramburuth and
Hartel (2010) explores how formal schooling is pivotal, in particular for students
from low socioeconomic status (SES), to develop literacy and numeracy skills.
Arguably, formal education is an important pre-requisite for students to mea-
ningfully participate in society in later life. However, Liu (2016) found that, de-
spite the significant improvements been made in formal education, students from
low SES still experience significant difficulties in education. One factor here, could
be the fact that although free education does support marginalized students,
educational cost go far beyond tuition fees. Parents must cover significant addi-
tional costs, such as school uniforms, books, equipment, transportation, and in-
ternet (Khiem et al., 2020; OECD/Asian Development Bank, 2015). Given their
constrained financial situation, this is a significant financial burden imposed on
low-income families.

School facilities also appear to impact students’ academic achievements (Az-
zizah, 2015; Hopland, 2013). Many schools in marginalized communities are lack-
ing up-to date and sufficient facilities. Schneider (2002) compares school facili-
ties across eight developed countries and shows that, compared to wealthy areas
in a city, facilities in poor neighborhoods are often insufficient and affect student
learning negatively. Similarly, Filardo et al. (2019) found that many public schools
suffer from mold contamination, poor ventilation, and inadequate lighting, all of
which can harm student health. Furthermore, these inadequate school building
often have room only for a few classrooms that are used by a large number of
students. This leads to overcrowded classrooms, which was shown to not only
affect student performance, but also challenge teachers to deliver effective les-
sons. Teachers play an important role in student learning, offering additional
moral support and motivating students (Dejaeghere & Lee, 2011). Schools in
marginalized communities often are under-staffed, which leads to high student-
teacher ratios (Pruet et al., 2016; Stevenson et al., 2013). For example, a study on
primary school students in Indonesia shows the severe effects of over-crowded
classrooms and a low numbers of teachers (Azzizah, 2015). Under these cir-

cumstances, teachers often experience stress and suffer from excessive workloads
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(Fute et al., 2022). However, rather than improving the situation for students
and teachers, providing sufficient tools and materials is often seen as an alterna-
tive to deliver lessons to large groups of students in a classroom.

There is a broad range of learning materials available, ranging from rather
conventional tools like textbooks, to high-technology devices like computers or
tablets. Studies argue that technological resources show the potential of reducing
education inequality, based on the argument that technology facilitates easy access
to a large amount of educational content (Kim et al., 2012). For example, Thail-
and’s “One Tablet Per Child” policy targeted primary schools in marginalized
communities to improve the quality of education (Pruet et al., 2016). Some posi-
tive results were observed. Students illustrated higher levels of confidence and
knowledge acquisition. Although ICT seems promising, the potential effects are
not likely to benefit all students. Marginalized students are more likely to face
challenges might limit or even prevent their access to technology, such as regular
access to electricity and internet (Kim et al., 2012).

Opverall, formal education has made significant improvements to the educa-
tion of marginalized communities and helps to reduce many educational disad-
vantages faced by students from low socio-economic backgrounds. However, it
must be acknowledged, that the financial capability of families is an important
factor in student learning. Therefore, many families in marginalized neighbor-
hoods strive to offer their children additional or even alternative avenues to edu-
cation. There is a growing demand and potential for informal education to offer

an equal and just way of learning for marginalized students.

2.3. Informal Education

Informal education can help address some challenges marginalized students are
facing in formal education. Informal learning can be defined as any learning ex-
perience performed outside school that is not part of the curriculum provided by
formal educational institutions (Eshach, 2007; Schugurensky, 2015). Informal
education is characterized by somewhat unstructured, voluntary, and spontane-
ous participation (Degner et al., 2022; Eshach, 2007). These attributes offer some
level of flexibility that could increase access to the learning (Trott, 2020). Flex-
ibility, for example, can manifest itself in terms of the learning environment. In-
formal education goes beyond the limitations of classrooms and uses different
learning environments to optimize both learning processes and outcomes (Kim
& Dopico, 2016). For example, outdoor education can help engage students to
learn science subjects, like Biology, through outdoor activities, such as nature
observation and camping (Salmi et al., 2016). Teachers provide real-life learning
settings to foster student learning (Pereira et al., 2019). First-hand experiences
have been shown to motivate student action, compared to passive information
delivery in class (Pfirman et al., 2021).

An important research focus in informal education has been on its potential
to cultivate students’ interests in learning (Rossano et al., 2017; Trott, 2020). For

instance, museums and science centers have been shown to contribute greatly to
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the understanding of science and to encourage students to develop an interest in
science (Eshach, 2007). Tools, such as simulation and role-play, often used in
informal education, encourage students to be active learners (Arnett-Hartwick &
Davis, 2019). However, Wong (2022) reports that marginalized students regu-
larly require more support when stimulating their interest in learning. Margina-
lized students often perform lower than their peers, possibly linked to their lack
of motivation (Garcia & Weiss, 2017; Stevenson et al., 2017). A lack of interest in
learning in general can result in unmotivated students more broadly. Motivation
and engagement, however, play a critical role in learning success (Liem & Mar-
tin, 2012; Saltan & Arslan, 2017). Here, informal education could potentially
help to foster higher levels of motivation and engagement (Rooney, 2012).
Engagement and motivation can be developed through various tools used in
informal education (Kim & Dopico, 2016). In general, these are less traditional,
like books, and more modern and interactive, like digital applications or games.
Current generations engage in learning differently than previous students. They
are more self-directed learners, have relatively low attention spans, and are more
interested in visual forms of learning (Cilliers, 2017; Singh & Dangmei, 2016).
Informal education could offer new ways of engagement with this kind of learn-
ers. For example, Tan (2013) explores how YouTube could offer positive and
enjoyable learning experiences. Apart from audio-visual learning (videos), games
have become a prominent example of engaging tools for young students. The
benefits of games for informal education programs have increasingly gained at-

tention among educators and learners.

2.4. The Potential of Serious Games in Education

Games can be defined as “a system in which players engage in an artificial con-
flict, defined by rules, that results in a quantifiable outcome” (Plass et al., 2019:
p. 3). Games are a goal-oriented tool that allows users to explore possible out-
comes (trial and error) without facing any real-life risks (Sardone & Devlin-
Scherer, 2016). Games are often characterized by high levels of interactivity which
leads users to spend prolonged hours on gaming (Rooney, 2012). In the UK, the
average young person has played games for more than 10,000 hours by the time
they reach the age of twenty-one (Ouariachi et al., 2019). Games have gained a
wide audience with over 2.3 billion people playing games all over the world
(Patterson & Barrat, 2019). Games can be seen as a highly successfully tool to
engage young people in entertainment activities. Games take on many different
forms, from video or mobile games, to augmented reality (AR), to more tradi-
tional analog forms, such as board or card games. Through recent technological
advancement, digital games can now be easily accessed by users in both devel-
oped and developing nations (Patterson & Barrat, 2019). The wide availability of
smartphones, for example, has contributed significantly to the fast growing mo-
bile games sector (Layland et al., 2018). Although digital games are among the
most popular types of games, analog games, like board games, also gain atten-
tion (Booth, 2021). Reports on the social aspects of gaming, claim that board
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games are more effective in developing social interaction and engagement be-
tween players, compared to some video games (Fjellingsdal & Klockner, 2020).
Board games can encourage cooperation, competition, and negotiation among
players (Garcia-Barrios et al., 2020; Loderer et al., 2019). In an educational con-
text, this could help learners to develop problem-solving and critical-thinking
skills.

Games are no longer seen as simple entertainment tools. There is a group of
games that have been modified or specifically created for educational domains,
so-called serious games. Serious games are defined as “Games that are not de-
signed solely for entertainment purposes, but also as a tool to educate, train and
inform users” (Madani et al., 2017: p.3). Serious games can be tailored to both
analog and digital forms with specific goals and objectives. They have been uti-
lized in a wide range of contexts, such as healthcare, business administration,
military operations, policy development, and social impact assessment. The ben-
efit of serious games to simplify complex issues makes them an ideal entry point
to communicating new information (Eisenack, 2013; Sardone & Devlin-Scherer,
2016). Serious games can be used as a medium to introduce a topic or challenge
to users, framed by a mission or set of rules to follow. Serious games have be-
come an attractive medium because they allow learners to experience direct im-
pacts and outcomes in their decision-making (Dankbaar et al., 2017). Serious
games have also been credited as a way to bridge knowledge levels and commu-
nication gaps between people from different background (Chappin et al., 2017;
Whalen et al., 2018).

Studies on serious games have shown positive results in achieving a variety of
learning outcomes, particularly regarding knowledge and skill development among
marginalized students (Bosma et al., 2020). Ramburuth and Hértel (2010) pointed
out that students from low socio-economic backgrounds often underperform in
tasks requiring sound literacy and numerical skills. However, some studies indi-
cate that serious games could have positive effects on such mathematical and li-
teracy skills (Chen & Hsu, 2020; Jagust et al., 2018). For example, Eisenack (2013)
found that serious games help students to better understand complex scientific
terminologies. Serious games have also been illustrated to benefit communica-
tion skills (Cheng et al., 2019; Lanezki et al., 2020). Denami (2018) states that
communicating in serious games can contribute to gaining better communica-
tion skills in professional practices.

In recent years, serious games have rapidly gained momentum in informal
education to increase student engagement and motivation (Pfirman et al., 2021;
Sardone & Devlin-Scherer, 2016; Wilkinson, 2016). Serious games are used as a
substitute for upfront lectures to increase students’ interest in a subject (Madani
et al., 2017). Engagement can be developed through serious games in various
ways. Serious games produce a state of flow that drives a pleasant state of con-
centration and motivation (Lanezki et al., 2020; Ouariachi et al., 2019). It is also
influenced by visual elements which makes learning content more attractive than

text-based content (Fjellingsdal & Klockner, 2020). For this reason, learning
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through serious games works favorably compared to the traditional classroom
(Chen & Hsu, 2020; Sardone & Devlin-Scherer, 2016). However, it can be sub-
jective because some serious games could have a reverse effect on player’s en-
gagement if they find the game is too simple and less challenging (Ouariachi et
al., 2017).

2.5. Engaging Marginalized Youth through Serious Games

A group that could benefit from playing serious games in particular, are margi-
nalized youth in the Global South. There have been several studies on the impact
of serious games on marginalized communities in developing countries (Beattie
et al., 2020; Hussain et al., 2021; Kim et al., 2012). Past studies mostly framed se-
rious games as a tool for fostering social justice and social change. The issue of
social justice on marginalized people generally happens among the adult age
group who are often discriminated against by society, which results in violence
and oppression (Ruberg & Scully-Blaker, 2021). For example, Hussain et al.
(2021) show how Muslim women in Pakistan use e-sports to have a voice and
presence in their often oppressed and highly masculine environment. Another
study reported that serious games provide space for marginalized people to deal
with the trauma of sexual violence (Villar & Johnson, 2021).

Serious games offer ways to collect data that is difficult to gather, such as tacit
knowledge (Garcia-Barrios et al., 2020). Tacit knowledge, particularly in the
form of social capital, can be achieved by the marginalized community in a spe-
cific occupation through game simulation (Beattie et al., 2020). Serious game’s
application was also adopted in participatory research to teach specific subjects
to the school-age level, such as children and adolescents (Moloi, 2014). In highly
populated countries such as India and Indonesia, serious games have contri-
buted learning improvement for poor children in both urban and rural areas
through utilizing digital technologies (Kim et al., 2012; Mangowal et al., 2017).
In terms of engagement, games are proven to motivate marginalized students to
learn over a short period of time (Bossavit & Parsons, 2018). Despite positive
outcomes gained among marginalized youth, few important aspects such as so-
cioeconomic and social factors in motivation are still underexplored. The exist-
ing research on serious games lacks interpretive validity in linking driving fac-
tors such as familial economic conditions and social influence to their motiva-
tions and learning outcomes in serious games. Given the fact that socioeconomic
barriers affect their learning motivation, investigating these specific factors on
marginalized students becomes critical (Wong, 2022).

This section illustrated the current situation of marginalized youth in relation
to formal education and identified crucial factors that create educational bar-
riers. Informal education was introduced as a potential pathway to support mar-
ginalized youth. It was shown that informal education can offer diverse learning
environments that foster interest and engagement of marginalized youth in a va-

riety of subjects. Multiple tools used in informal education, such as digital appli-

DOI: 10.4236/ce.2023.1413174

2753 Creative Education


https://doi.org/10.4236/ce.2023.1413174

A. Hasanah, R. C. Baars

cations and games, were discussed and appear to help engaging young learners.
It has been argued, that serious games, in particular, have the potential to coun-
ter some negative educational effects of various socio-economic barriers margi-

nalized youth are facing.

3. Methodology

A quantitative approach is used in this study to examine what factors motivate
marginalized students to play serious games and what type of knowledge they
could gain from this experience. The rationale of quantitative method because of
its ability to produce the air of objectivity and directly access student’s attitudes
and perceptions in the motivation (Urdan et al., 2018). Moreover, quantitative
method, particularly surveys, have emerged as the predominant method in as-
sessing knowledge and skill acquisition when compared to alternative research
approaches (van Laar et al., 2017). In the context of intersectionality theory, the
application of quantitative methods is recommended for examining the link be-
tween socioeconomic backgrounds and their influence on educational outcomes
(McMaster & Cook, 2019).

Serious games have been recognized as beneficial tools in enhancing engage-
ment and knowledge on marginalized youth. For this case study, environmental
issue was chosen as the topic because it is still perceived as undervalued in most
developing nations (Prabawa-Sear, 2018). Furthermore, an important considera-
tion put in the fact that environmental challenges will impact the most on child-
ren and youth, but they are the least engaged in the environmental education
(Trott, 2020). Environmental education is necessary to raise knowledge and
drive actions for younger groups. Within the field of environmental theme, wa-
ter and sanitation were chosen to assess knowledge and skills. Water Champions
Game (WCQG) served as an example of serious games that address environmental
issues. WCG is a tabletop game about raising awareness related to water re-
source management and hygiene practices with an emphasis on developing wa-
ter-friendly city (Figure 1). Tabletop games are cheaper than digital games and
have no technological compatibility issues, so it is easier to incorporate into var-
ious learning environments (Pfirman et al., 2021). For that reason, the tool is
suitable for our target participants. Thus, this study aimed at two objectives: 1)
to identify underlying motivational factors to engage in learning through serious
games and 2) to investigate the impact on environmental knowledge and skills

after playing serious games.

3.1. Survey

Survey is developed based on a theoretical framework of motivation and envi-
ronmental knowledge on serious games, adapted from Waugh, Yee, Akter & Alj,
and Polys (Akter & Ali, 2014; Polys et al., 2017; Waugh, 2002; Yee, 2006). The
framework is developed through merging similar aspects on motivation between

learning and gaming, for example, intrinsic and extrinsic factors of motivation

DOI: 10.4236/ce.2023.1413174

2754 Creative Education


https://doi.org/10.4236/ce.2023.1413174

A. Hasanah, R. C. Baars

Figure 1. Water champions game.

and add non-intersecting elements such as effort in learning and modes in gam-
ing. Within this framework, motivation is divided into three categories: know-
ledge driven, social driven, and reward driven. Efforts and emotions are included
as a vital factors because it is strongly impact learner’s motivation and learning
outcomes (Loderer et al., 2019; Wong, 2022).

As for the knowledge, elements of WASH scheme were adopted as the know-
ledge and skills measurement. WASH is a collective term for Water, Sanitation,
and Hygiene which consists of practical personal knowledge such as handwash-
ing, safe drinking water, and perception of practices and environmental aware-
ness (Sah et al., 2017; Sijbesma et al., 2011). Local environmental awareness in-
fluences the perception of responsibility within communities so it is useful to
insert it in the knowledge aspect (Anthonj et al., 2021; Polys et al., 2017). Based
on the literature review, the study formulated two hypotheses: 1) participants are
socially driven to join the game and 2) environmental knowledge can be achieved
at least on average level.

The survey comprises of three sections organized around the topics of moti-
vation, knowledge and skills. These sections are based on the theoretical frame-
work which converted into set of questions such as multiple choices, Likert-
scale, open-ended questions, and matrix. Multiple choices comprise questions
on socio-economic background information, efforts, skills, and emotions. The
latter two aspects can be responded with a maximum of three answers. The Five-
point Likert scales comprises statements on three types of motivation using the
spectrum of agreement and disagreement. Likert scale question is used to meas-
ure respondent’s attitudes to a particular question or statement (Nieh & Wu,
2018; Spooren et al., 2007). For example, social driven motivation is presented
through this statement: “I play the game because I want to have fun with others”.
Matrix questions comprise the depth of participants’ knowledge concerning wa-
ter and sanitation using three level of responses.

The playtesting with WCG was conducted with youth participants in order to
provide first-hand experience in serious gaming before collecting information
through the surveys. Participation in this playtesting is voluntary. For ethical
purposes, the consent form had to be signed by the participant’s parent or legal
guardian. The study is situated in Bogor city and regency, West Java province,
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Indonesia. It was held in two phases: 1) one session in each urban districts: a)
Sindangsari village b) Katulampa village and c) Ciawi district in February 2022
and 2) two sessions in one rural district, Cibulao village, in August 2022. Each
session was facilitated by student volunteers who had prior game facilitator’s
training. The playtesting was held in school’s indoor hall and community center
in a casual setting. The surveys were administered in a printed format right after
the playtesting finished. In the first phase, the playtesting and surveys were done
by the volunteers while the second phase was collected directly by the author.
Participants will receive non-monetary rewards after filling out the survey. The
volunteers recapped the results of the survey into Typeform, the online survey
platform, for analysis purposes.

Quantitative data for this study came from a sample totaling 98 youth between
ages 12 - 18 years old from four marginalized communities in Indonesia. We se-
lected this age group because they are in the development phase of their cogni-
tive abilities for environmental knowledge (Stevenson et al., 2013). This study
received more female participants (n = 64) than male (n = 34). Participants con-
sists of students from elementary school, junior high school, and senior high
school. Most participants go to regular day school, while some of them in junior
high school level go to boarding school. The players” demographic distribution is
shown in (Table 1).

Table 1. Player’s demographic distribution.

Gender n
Male 34
Female 64
Grade
Elementary School 13
Junior High School 77
Senior High School 6
Dropped Out 2
School type
Day school 67
Boarding school 29
Uncategorized 2
Status
Public 18
Private 78
Uncategorized 2
Area
Urban 79
Rural 19
DOI: 10.4236/ce.2023.1413174 2756 Creative Education
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3.2. Data Analysis

The data was analyzed using MS-Excel and JASP. JASP is an open-source pro-
gram for statistical analysis that was developed by the University of Amsterdam
(JASP Team, 2023). The statistical analysis laid out the survey results consisting
of three main aspects (knowledge acquisition, skills, and motivation on serious
games) along with the correlation between variables within those aspects. These
results also addressed participant’s socioeconomic factors that may be related to
their learning conditions. To determine the correlation between two variables,
Spearman’s Correlation Test (with the alpha value set to <0.05) was conducted
using the survey data. Spearman’s Correlation Test was chosen over the Pearson
correlation test because it is a more appropriate measurement for non-parametric
statistic like Likert scale data (Rebeki¢ et al., 2015). This test examines the rela-
tionship between knowledge to skills, emotional factors to motivation, and school
performance to motivation.

Geographically, marginalized youth lived in two different areas: rural and ur-
ban. Each area shows distinctive characteristic that likely affect their living con-
dition and education. People in rural areas have fewer resources and educational
opportunities than those in urban area (Kim et al., 2012). In this study, the rural
area is located approximately 2 kilometers from the main road with poor road
conditions while the urban area do have better accessibility. Therefore, students
in rural villages experience more challenging situations than students in urban
districts which could benefit less from education. For that reason, it is important
to examine whether the outcomes from learning through serious games show
any significant differences between rural and urban areas.

As Spearman’s correlation test is not compatible to address this matter, so In-
dependent t-test was employed to examine significant differences between two
independent samples (Kim, 2015) which is rural and urban area in this particu-
lar context. The t-score quantifies the difference in means, while p-value indi-
cates the statistical significance of the difference. Given the unequal sample size
between rural and urban area, independent t-test become suitable test because it
compares mean scores. The t-test was performed to compare the differences in

knowledge and skills between youth in urban and rural areas.

4, Results and Discussions

Socioeconomic status can be conceptualized, among others, as a result of in-
vestments in various forms of capital (Heflin & Pattillo, 2006). Housing, for ex-
ample, can be an indicator for economic capital. This study found that partici-
pants live in one of three types of housing: private houses (owned by their fami-
ly), rented houses (rented property), and loaned houses (property provided by a
company). The latter is a form of housing provided by the tea corporation in the
village of Cibulao. About 20% of participants lived in a loaned house. Although
families who live in loaned houses do not have to pay any monthly rent to the

corporation, their monthly salary as tea farmers is as low as IDR 900,000 (USD
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58.5) which is way below the regional minimum wage (USD 293). 62% of par-
ticipants lived in a rented house which means they had to spend a large part of
their income on rent (Figure 2). Students who live in loaned or rented houses
are more prone to financial burdens compared to those living in private houses
because parents with low-paid jobs will heavily spend money on food and hous-
ing. This could limit the ability to pay educational costs.

Family size is another significant factor related to students’ socioeconomic
status (Bogan, 2015). In developing countries, poor households commonly have
more children than wealthier households because children are considered an
economic asset (Patrinos & Psacharopoulos, 1997). 91 out of 98 respondents
have at least one sibling, with the majority of participants having one to three
siblings (Figure 3). 14 respondents stated they have more than four siblings.
Families with a higher number of children will demand more resources (time,
money, and energy). Bigger family size with little money will be more burdened
with educational costs. For this reason, marginalized children become under-
performed in their educational achievements (Wijanarko & Wisana, 2019). Be-
cause of the financial pressure, children from low-income families often leave

school early so that they can go to work and support the family financially.

Where do you live?

Loaned Private
House House
20% 18%

= Private House = Rented House Loaned House

Figure 2. Housing status.

Number of Siblings
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: [ ] :
0 — |
0 1 2 3 4 5 6 7
Figure 3. Number of siblings.
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4.1. Schooling Conditions, Performance, and Learning Efforts in
Games

96 out of 98 participants are still in school. Two participants dropped out after
completing junior high school and started working at a local business. Most
respondents are enrolling in private schools (n = 78), with only a few being in
public schools (n = 18). In Indonesia, local private schools are often based on re-
ligious foundations and public schools do not adhere to this concept. It becomes
the main reason parents send their children to school not only to study general
subjects but also to be able to deepen their religious knowledge at school.

Private schools for marginalized students can be easily found in urban areas,
while rural areas only have a few public schools but rarely private schools availa-
ble. However, it is important to stress that private schools in Indonesia do not
necessarily have better facilities or offer more support to marginalized students
than public schools. In general, both schools receive financial support from the
government through Bantuan Operasional Sekolah (BOS) funding (School Op-
erational Assistance) in order to improve the quality of education. However, the
implementation in both schools is still found to be problematic in terms of fund
management. The accountability of BOS funding is still being questioned be-
cause the school does not announce transparency of the fund allocation and the
usage is not in line with the needs of teachers (Seger, 2022; Zainudin, 2021).
Therefore, receiving financial support doesn’t reflect in the improvement of
school welfare. Facilities and infrastructures in marginalized schools have not
changed much due to this factor.

Despite the often-insufficient facilities and support structures in their schools, the
majority of students are motivated to make a considerable effort to study at school
(Figure 4). 83% of participants spend their time and energy studying at school. It
shows that the structure of formal learning does not hinder their willingness to
study. There could be a hint that their interest in studying will be escalated if they
study through a more engaging method than formal learning. Like other youth,
marginalized youth also have the desire to learn despite of economic limitations.

After playing the Water Champions game, participants were asked to reflect
on the effort they had to put in to learn environmental issues using the Water
Champions game. Waugh’s conceptual model of motivation utilizes the concept
of effort as a contributing factor (Waugh, 2002). Effort can consist of two ele-
ments: 1) the amount of tasks to complete and 2) the mental effort required
(Fisher & Ford, 1998). The first is measured by the time spent on a task while the
second is measured by the intellectual capacity that has to be invested into a task.
Time and monetary effort were measured to determine capacity. Each partici-
pant played one session of the Water Champions game for around 60 - 90 mi-
nutes. Figure 5 shows that 59% of participants were contend to invest a consi-
derable amount of time to play the game, while some (34%) even wish to play
longer (invest more time). Spending more time on a task can be interpreted as
an enjoyable activity. It maintains their interest and keep them focused on the

learning process.
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What do you think of studying at school?

I rarely
study
17%

M | study diligently =1 study if necessary I rarely study

Figure 4. Perception of school performance.

Playing this game today, do If you have to pay, would you still play?

you think it is...

W Too long

= Adequate B Yes
® No
¥ Too short, | 76, 78%
wish to play
longer

Figure 5. Efforts to play the game.

76.8% of participants are willing to pay a reasonable amount of money to play
serious games, like the Water Champions game (Figure 5). The amount of money
mentioned in the survey is equal to the cost of a snack (US 40 cents). This means
that the value of learning is worth enough for money despite of their limited
budgets. Clearly, the affordability makes serious games accessible to them. This
illustrates that serious game is considered just as engaging and worth paying as

entertainment game.

4.2. Environmental Knowledge

This section explores how participants perceive environmental knowledge gain
in serious games. Environmental knowledge can be divided into personal prac-
tices and environmental awareness (Akter & Ali, 2014; Polys et al., 2017). Results
show that marginalized youth perceive to have gained significant knowledge on
personal sanitation practices, such as handwashing, clean drinking, and COVID-
19 safety action through the game, and a fair amount of knowledge on environ-
mental awareness, such as water facilities, river condition, and water demand
(Figure 6). COVID-19 Safety Action is perceived to have been gained the most,
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followed by handwashing practice. Knowledge of personal water practice was
perceived higher than knowledge on local environmental issues (see hygiene
practices and river cleaning/Figure 6). Conveying complex knowledge related to
the relationships between the physical environment and people is often a chal-
lenge and limited in effect, when playing serious games. Serious games can be
seen to be more effective in educating people on explicit knowledge, such as en-
vironment-related personal knowledge and specific instructions, rather than in-
direct or implicit knowledge, such local environment issues. In other words, se-
rious games seem to be more suitable for direct knowledge acquisition with a

specific focus.

4.3. Perceived Skills

In addition to acquiring environmental knowledge, participants were queried
regarding their attainment of soft skills through their engagement with serious
games. The survey provided six skills, categorized into two groups: generic and
social skills (Hikmah & Siregar, 2017). Generic skills consist of problem-solving
and creative thinking skills, while social skills consist of communication and
collaboration skills. Results show that all participants perceived to have im-
proved their soft skills from playing serious games (Figure 7). Both, collabora-
tion and problem-solving skills are perceived to have been improved the most.
Collaboration skills are fostered by the game, based on players requirement to

Knowledge Gain

21

Water demand on different areas - 31
21
Water facilities 29
29
18
River cleaning 35

~N
N
wv
v
w
~

Clean Drinking Water 3
44
35
Handwash 11
3
. ) 28
Hygiene Practice 40
11
0 5 10 15 20 25 30 35 40 45 50

W Knowalot mKnowsomething ™M Know little

Figure 6. Knowledge gain.
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Figure 7. Perceived skills.

compromise, discuss and make group decisions each turn. Perceived skill acqui-
sition, however, is a subjective assessment of an individual’s ability. Therefore,
this form of self-reflection might not reflect the “real” changes in skill develop-
ment among participants.

Given that knowledge and skills were perceived to have been gained from
playing serious games, this section investigates potential correlations between
the two items (knowledge and skills). A Spearman’s correlation test was conducted
to ascertain the degree of correlation between specific skills and environmental
knowledge. The variable of skills which were tested are Communication (DWOP),
Collaboration (CLB), Problem solving (ANS), Problem Understanding (PROB),
and Creativity (NWID). Results show no significant correlation between an in-
crease in perceived knowledge and improved skills, within the context of envi-
ronmental learning (all p-values are higher than 0.05; see Table 2). This suggests
that there is no discernible relationship between knowledge and skills. For ex-
ample, participants that perceive to have gained knowledge on water and sanita-
tion do not perceive an increase in their ability to perform specific skills (e.g.,
collaboration, problem solving, and communication). This means that there
might be a mismatch between their subjective belief and actual acquisition of
knowledge and skills.

4.4. Learning Outcomes: Urban vs Rural Youth

This paper also compared potential differences in learning outcomes between
urban and rural participants. Results show that perceived knowledge gain seem
to be largely on the same level for rural as well as urban participants. Both
groups perceive to have gained substantial levels of knowledge from playing se-
rious games (Table 3), with handwashing being the skill with the highest value.
The lowest value was found in knowledge gain related to water demand (rural
youth) and water facilities (urban youth). This could imply that the experiences
and outcomes obtained at a low level between rural and urban youth reflect a

slightly different focus on their local environment. Rural youth often exhibit a
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deeper and more intimate connection and understanding of their environment,

compared to urban youth.

Table 2. Spearman’s correlation result: Knowledge and skills.

Knowledge Skills Spearman’s rho p
Hygiene DWOP 0.07 0.49
Hygiene CLB 0.1 0.33
Hygiene ANS -0.135 0.19
Hygiene PROB 0.129 0.2
Hygiene NWID 0.032 0.76

Handwashing DWOP 0.063 0.54
Handwashing CLB 0.019 0.86
Handwashing ANS 0.125 0.22
Handwashing PROB 0.003 0.97
Handwashing NWID -0.048 0.64
Clean Drinking Water DWOP 0.102 0.32
Clean Drinking Water CLB 0.097 0.34
Clean Drinking Water ANS 0.002 0.98
Clean Drinking Water PROB 0.053 0.6
Clean Drinking Water NWID -0.116 0.26
River Cleaning DWOP 0.037 0.72
River Cleaning CLB 0.068 0.51
River Cleaning ANS -0.125 0.22
River Cleaning PROB 0.058 0.57
River Cleaning NWID 0.048 0.64
Water Facilities DWOP 0.032 0.75
Water Facilities CLB -0.118 0.25
Water Facilities ANS —0.066 0.52
Water Facilities PROB 0.09 0.38
Water Facilities NWID 0.035 0.73
Water Demand DWOP 0.049 0.63
Water Demand CLB 0.058 0.57
Water Demand ANS -0.032 0.75
Water Demand PROB 0.061 0.55
Water Demand NWID 0.034 0.74
COVID Safety Action DWOP 0.025 0.81
COVID Safety Action CLB —0.002 0.99
COVID Safety Action ANS —-0.018 0.86
COVID Safety Action PROB 0.138 0.18
COVID Safety Action NWID 0.041 0.69
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Table 3. Group descriptive: Knowledge gain.

Knowledge Group n Mean SD SE
Rural 19 2.211 0.787 0.181
Hygiene

Urban 79 2.215 0.673 0.076
Rural 19 2.632 0.684 0.157

Handwashing
Urban 79 2.405 0.567 0.064
Clean Drinking Rural 19 2.474 0.612 0.14
Water Urban 79 2.38 0.647 0.073
Rural 19 2.105 0.737 0.169

River Cleaning
Urban 78 1.91 0.742 0.084
Rural 18 2.056 0.725 0.171

Water Facilities
Urban 79 1.899 0.794 0.089
Rural 19 1.789 0.713 0.164

Water Demand
Urban 79 1.924 0.781 0.088
COVID Safety Rural 18 2.333 0.686 0.162
Action Urban 79 2.367 0.644 0.072

A subsequent independent t-test on perceived knowledge gain also shows no
significant difference between rural and urban participants (Table 4). All p-values
are higher than 0.05 and, thus, statistically insignificant. Results suggest that
both urban and rural participants perceive to have gained knowledge at a similar
level. Serious games as an educational tool, therefore, seem to be a reasonably
effective tool for knowledge accumulation. Different contexts (rural/urban) have
had no measurable influence.

Another t-test was conducted on five skills across both participant groups.
Collaboration (CLB) returned the highest scores for perceived skill development
for both urban and rural youth (Table 5). Creativity (NWID) earned the lowest
value for both rural and urban youth. The perceived improvement of other skills
was low and returned values on a similar level between both groups.

Both t-tests conducted in this study reveal no statistically significant difference
in perceived knowledge gain or skill development between rural and urban
youth (all p-values are higher than 0.05; see Table 6). The disparity between ur-
ban and rural area in terms of school facilities and access was expected to have
some effect on learning achievements, where rural youth frequently show lower
educational achievements compared to urban youth. However, serious games do
not elicit such an effect. This could suggest that serious games may potentially

contribute to improving learning performance, particularly among rural youth.

4.5. Motivation in Serious Games: Knowledge, Social, or Reward
Driven?

This paper categorizes motivation into three driving factors: Knowledge-driven

(“I want to know more about water and sanitation”), Reward driven (“I want to
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Table 4. Independent T-Test: Knowledge of rural and urban youth.

Knowledge t df P Mean Difference SE Difference
Hygiene -0.026 9%  0.979 —-0.005 0.178
Handwashing 1.502 9 0.136 0.227 0.151
Clean Drinking Water 0.574 96  0.567 0.094 0.164
River Cleaning 1.029 95  0.306 0.195 0.19
Water Facilities 0.768 95  0.445 0.157 0.204
Water Demand —-0.685 96  0.495 -0.135 0.196
COVID Safety -0.198 95  0.843 -0.034 0.17

Note. Student’s t-test.

Table 5. Group descriptive: Perceived skills.

Knowledge Group n Mean SD SE
Rural 19 0.474 0.513 0.118
DWOP
Urban 79 0.468 0.502 0.057
Rural 19 0.684 0.478 0.11
CLB
Urban 79 0.797 0.404 0.046
Rural 19 0.474 0.513 0.118
ANS
Urban 79 0.494 0.503 0.057
Rural 19 0.526 0.513 0.118
PROB
Urban 79 0.646 0.481 0.054
Rural 19 0.263 0.452 0.104
NWID
Urban 79 0.342 0.477 0.054

Table 6. Independent T-Test: Skills between rural and urban youth.

Skills t df P Mean Difference SE Difference
DWOP 0.041 96 0.967 0.005 0.129

CLB -1.058 96 0.293 -0.113 0.107

ANS -0.155 96 0.877 -0.02 0.129
PROB -0.957 96 0.341 -0.119 0.125
NWID -0.651 96 0.517 -0.079 0.121

Note. Student’s t-test.

get a certificate from the organizer”), and Social driven (“I want to have fun with
others”) (Waugh, 2002; Yee, 2006). Based on five-level Likert scales, participants
were presented with statements and asked about their level of agreement re-
garding these three types of motivation. Result shows that participants are mostly
driven by knowledge curiosity and social benefits (Figure 8). Knowledge curios-

ity earned a higher value than social interaction as the driver of youth partici-
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pating in the game. Around 45% of the respondents remain neutral in their per-
ception of rewards being a motivating factor, while only 17% of the respondents
remain neutral in their perception of social interaction as an important motiva-
tor to play the game.

We illustrate three variables of motivation using descriptive Statistics to com-
pare mean scores of the degree of agreement in joining serious games (Table 7).
The mean scores for knowledge-driven and social-driven motivations are rela-
tively equal on the agreement while reward driven motivation falls below the
level of agreement. Findings suggest that the desire of participants for social in-
teraction, such as interacting with their peers and collaborating with them in
group activities, plays a significant role in motivating them to learn through
playing serious games. Knowledge gain is a crucial motivator to play games as an
educational tool. External rewards, such as prizes and rewards, are not crucial
drivers of motivation. This indicates that participants do not seem to respond to
material incentives in the context of educational activities, despite their some-

what disadvantaged socio-economic backgrounds.

What motivates students to play the game?

-
know more about 11 34
water and sanitation I 1
1
—
Get a certificate 23 "
from the organizer 7
e
B
Have fun 7 33
with others [l 4
0
0 10 20 30 40 50 60

m Strongly Agree M Agree Neutral m Disagree M Strongly Disagree

Figure 8. Motivation.

Table 7. Descriptive statistics of motivation.

Motivation Knowledge driven Social driven =~ Reward driven
Valid 98 96 98
Missing 0 2 0
Mean 4.041 4.177 3.490
Std. Deviation 0.731 0.871 1.028
Minimum 3.000 2.000 1.000
Maximum 5.000 5.000 5.000
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4..6. Emotional Factors

Game-based learning can generate a variety of emotions. In the survey, partici-
pants were asked to select up to three emotions that represented their feelings
when partaking in the game session. Loderer et al. (2019) argue that, based on
valence, emotions can be categorized into two dimensions: positive (pleasant)
and negative (unpleasant). Emotional valence describes the extent to which an
emotion is perceived as positive or negative (Citron et al., 2014). Participants se-
lected more pleasant than unpleasant emotions. Emotions with the highest val-
ues are “excited” (20%), “curious” (19%), and “happy” (18%). None of the par-
ticipants associated their gaming experience with unpleasant emotions such as
fear, sadness, and anxiety (Figure 9). However, a small number of participants
indicated feeling “shy” or “nervous” during the play test. This might be due to
their unfamiliarity with the game and play environments.

Emotion can strongly impact learners’ motivation (Loderer et al., 2019). A
Spearman’s correlation test was conducted to identify if emotional factors are
associated with motivation. All twelve emotions (Table 8) were examined in re-
lation to the three categories of motivation (see above). Results revealed that
three emotions were significantly correlated with two types of motivation
(knowledge-driven and social-driven). No significant correlation was observed
with regards to reward-driven motivation. “Happy” displayed a positive correla-
tion to knowledge-driven and social-driven motivations, while “Indifferent” and
“Confused” displayed negative correlations with these two motivational catego-
ries. Results indicate that “Indifferent” youth are not highly driven to acquire
knowledge through serious games. Similar results were found among the “Con-
fused” youth participants. However, “Indifferent” respondents also score low on
socially driven motivation, but slightly higher compared to “Confused” respon-
dents on the same motivation category. This suggests that participants with higher
levels of happiness are more likely to also experience higher levels of internal
and external motivation. Contrarily, participants experiencing feelings of indif-
ference and confusion may be associated with lower levels of motivation to play
the game.

The findings suggests that positive emotions contribute to a more engaging
and rewarding experience in serious games. It is driven by the desire to gain
knowledge and engage socially. Thus, emotional states can play a significant role
in shaping the motivation of players in serious games. To explore whether the
motivation to play serious games could have a relationship with overall school
performance, the subsequent analysis examined correlations between motivation
levels and school performance. Results derived from a Spearman’s correlation
test reveal that knowledge-driven motivation among participants shows a statis-
tically significant positive correlation with school performance (p-value of
0.004). In contrast, social-driven and reward-driven motivations did not dem-
onstrate significant correlations with school performance, as indicated by a p-
value of 0.779 and 0.288 respectively (Table 9).
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How do you feel when you sign up for the game?
5% Excited
21%

Nervous

Challenged Curious 12%
5% 19%

Appreciated
0,
3% Indifferent
8%

Figure 9. Emotions. (“Afraid”, “Anxious”, “Sad” had values of zero percent).

Table 8. Spearman’s Correlation Test: Emotions and Motivation.

Emotions Motivation Spearman’s rho p
Happy Social driven 0.306** 0.002
Happy Reward driven 0.094 0.359
Happy Knowledge driven 0.321%* 0.001

Indifferent Social driven —0.323** 0.001

Indifferent Reward driven -0.169 0.096

Indifferent Knowledge driven —0.356%** <0.001

Confused Social driven -0.261* 0.01

Confused Reward driven -0.196 0.053

Confused Knowledge driven —0.373*%% <0.001

*p<0.05, **p < 0.01, **p < 0.001.

Table 9. Spearman’s correlation test: School performance and motivation.

Spearman’srho p

I play th b I am interested
STUDY - play e.game. ecause I am intereste 02874 0.004
in the issues of water

I play the game because I want to

STUDY - 0.029 0.779
have fun with others
I play the game because I want to know
STUDY - L 0.264** 0.009
more about water and sanitation
STUDY - I play the game because I want to 0.108 0.288

get a certificate from the organizer

*p < 0.05,**p < 0.01, **p < 0.001.

These findings indicate that high level of school performance is positively as-
sociated with knowledge driven motivation to play serious games. This was ex-
pected as knowledge driven learners are likely to perform well in the formal

education system. However, socially driven motivation did not show a positive

DOI: 10.4236/ce.2023.1413174 2768 Creative Education


https://doi.org/10.4236/ce.2023.1413174

A. Hasanah, R. C. Baars

correlation with school performance. However, these participants were never-
theless shown to exhibit a perceived increase in knowledge gain and skill devel-
opment. This could indicate that participants who are not performing well in
school could obtain knowledge and skills in different ways, for example by play-
ing serious games. In other words, serious games could offer advantages in learn-
ing outcomes for marginalized students that may not be achieved in formal educa-
tion. However, this is, at this point, only speculation and needs further investiga-

tion by subsequent studies.

5. Conclusion

The application of serious games in education represents an intriguing opportu-
nity to address the multifaceted impact of motivation on learning outcomes. This
study yielded several crucial insights. First, perceived knowledge gains are highly
correlated with playing serious games, accompanied by perceived skill develop-
ment with a strong emphasis on collaborative learning, facilitating the acquisi-
tion of generic skills and social competencies among marginalized youth. Second,
the benefit of serious games for educational purposes seems to affect youth in
both urban and rural areas in similar ways. While learning disparities in tradi-
tional classroom settings have been noticed, serious games do not replicate such
effects. Third, serious games were shown to potentially provide significant bene-
fits to marginalized youth in addressing their often-noted underperformance in
a formal educational setting.

This study provided similar findings to previous studies (Kim & Dopico, 2016;
Rooney, 2012) and illustrated that higher levels of motivation and engagement
can be achieved by informal learning. Serious games in particular seem to have a
positive educational impact on marginalized youth. Other studies (Chappin et
al., 2017; Eisenack, 2013; Whalen et al., 2018) came to similar conclusions, show-
ing that marginalized youth could benefit from serious games in terms of know-
ledge gain. However, this paper explored the new aspect of how emotional fac-
tors are related to youth’s motivation and engagement in playing serious games.
This study illustrates a variety of emotions that affect motivation to learn from
serious games, both positively and negatively. Thus, this paper offers new in-
sights into the role of informal education, such as serious games, for margina-
lized youth in overcoming some barriers in formal education.

However, it is essential to acknowledge that, while serious games have been
shown to enhance perceived knowledge acquisition, this does not apply to all
knowledge domains, such as local environmental awareness. Complex environ-
mental systems might impose challenges in terms of deepening student under-
standing that cannot be addressed by serious games. Furthermore, this study is
limited by its assessment of participants’ subjective assessment (perception) of
their knowledge gain and skill development. This might not result in actual im-
provements and requires further investigation. Conducting objective assessments
of actual learning outcomes based on serious games should be considered in the

future.
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