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Abstract

This research explores the rationale behind the utilisation of electronic games in education. A
qualitative research sheds light on the students’ opinions and perceptions toward the use of
serious games in-class. Semi-structured, face-to-face interview sessions among secondary
school students suggest that they are acquiring relevant academic knowledge and competences,
as the reap motivational and emotional benefits from these learning games. The students
reported that their engagement with these games has improved their critical thinking and helped
them make evaluative decisions to solve problems. Generally, students were capable of
developing their interpersonal skills as they have actively collaborated in teams. On the other
hand, there were a few students who were not perceiving the usefulness and the ease of use of
playing serious games at school. This study postulates that the research participants possessed
different skillsets as they exhibited different learning abilities. In conclusion, this paper opens-

up some avenues for future research in this field of study.
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1. INTRODUCTION

Today’s teenagers and adolescents are spending a considerable amount of their leisure time
online [1]. Very often, they play games on mobile devices, including; tablets or smartphones.
These developments have inevitably led to a new paradigm shift; as learning-via-play, or the
use of serious games in education have changed the way how students think and process
information [2]. Very often, games provide an immersive, voluntary and enjoyable activity as
challenging goals are pursued according to agreed-upon rules ([3] [4]). At the same time,
serious games are increasingly satisfying the basic requirements of the schools’ educational
programmes as they strive to provide an engaging learning environment for their students ([5],
[6], [7], [8]). Serious games may usually refer to games that are utilised outside the context of
entertainment; and are considered as part of a thoughtful progress toward discovery-based
learning ([9], [10]). The serious games are digital games that are not created with the primary
purpose of pure entertainment, but with the intention for serious use in education and training
[11]. These games have defined learning outcomes that are designed to balance subject matter
with gameplay [12]. Previous studies have reported that serious games in education can enhance
the learning interests of students [13] and could further increase their motivation ([14], [15]).
Researchers have also indicated that games are becoming an integral part of the children's
cognitive development as they support them in their learning journey ([16], [17]).
Consequently, the serious games hold great potential as students can improve their knowledge,
skills and learning performance in an informal manner (through communication technologies,
including; mobile applications (apps) ([3], [18], [19]). However, the use of serious games is
still far from mainstream. Therefore, this research investigates the costs and benefits of using
serious games in the realms of education ([3], [6], [20]). Recent academic literature suggests
that there is potential for further development of game-based learning, across a broad range of

educational programmes. The schools’ interactive environments that incorporate serious games



with highly engaging experiences are already having a positive effect on students, as they
enhance their visual, selective attention among other cognitive, motivational and emotional

benefits ([2], [5], [7], [21]).

In this light, this contribution provides a critical review of relevant theoretical underpinnings
on serious games (and digital game-based learning). It also explores the students’ opinions,
beliefs and perceptions on the use and ease of use of serious games in the secondary educational
level. Hence, this study adds value to the extant academic literature as it evaluates the
effectiveness and motivational appeal of two serious games, from the students’ perspectives. It
explains how, where and when these games can be considered as relevant teaching and learning
resources. In addition, it provides a good insight on how serious games could (not) improve the

students’ achievement and learning performance.

2. LITERATURE REVIEW

2.1 Defining Serious Games

There are several definitions for “Serious Games”. The first formal definition of the concept
was probably introduced by Clark C. Abt in 1970. In his book, the author presents simulations
and games that are intended to improve education, both in and outside of the classroom [22].
At the time, the author made reference to “mainframe computer” or “pen-and-paper” games, as
the video game industry was not yet established. Subsequently, Donald R. Jansiewicz in 1973
invented a game to teach the basics of US politics [23]. In fact, the serious games, including
video games and simulations were introduced in different industries, including; politics,
education, scientific exploration, health care, emergency management, city planning,
engineering, and defence, among other areas. Such games were utilised outside the context of
entertainment, where the narration is part of a thoughtful progress [9], but explicitly emphasises

the added pedagogical value of fun and competition. Therefore, the designers of the serious



games will try to capture the players’ attention for a variety of purposes that go beyond pure
entertainment. For this reason, serious games are teaching resources that could support learning
[18]. In this case, serious games combine both “serious” and “game” dimensions. This kind of
“purpose-shifting” is very common in education where teachers may be intrigued to use
entertainment video games, also known as commercial-off-the-shelf games as teaching
materials [24]. Previously, other contributions have provided some comprehensive examples of
how games were utilised in education ([25], [26]). Nevertheless, the video games that were used
for “purpose-shifting” were not designed to serve a serious purpose. However, teachers may
use entertaining video games for their lessons, and could they create their own “serious
scenario” for their students. This “serious” dimension is not always directly embedded in the
entertainment games; but the teachers could use them to influence the way their students play.
Hence, the “serious” and the “game” dimensions are evidenced in the educators’ “purpose-
shifting” approaches [27]. The teachers may take cues from the game scenarios and adapt them

to their “serious” goals in their student-centred teaching methodology ([8], [17]).

2.2 A Cost-Benefit Analysis on the Use of Serious Games in Education

2.2.1 Benefits

Both teachers and students are increasingly using their own computers to access course content
online. Whether learning happens though formal or informal routes, it is very likely that
tomorrow’s students will have to continue using technology in their future employment.
Therefore, it would make a lot of sense if educators use virtual learning environments including
serious games, stories and simulations as a vehicle to instil knowledge, skills and competencies
among their students [28]. This reasoning suggests that there is an opportunity for those students
who would like to learn theory and concepts through digital media. They can acquire tacit

knowledge through relevant experience of performing certain tasks [11]. Students can enhance



their skills over time, particularly if goal-directed, in response to some demand in the external
environment [28]. As a result, they become competent in their tasks as they capture skills and

dispositions beyond cognitive ability.

The competencies that are acquired through digital technologies are fundamentally behavioural
in nature, as they are susceptible to self-awareness, self-regulation and social skills. Digital
games promote collaboration, problem-solving and communication, experimentation and the
exploration of identities ([11], [29]). The use of digital games in education necessitates
standardised curricula that promotes competition, achievement and reward structures [1]. The
students' desire to win or complete games could motivate them to study course-related
materials. Their efforts are rewarded when they win rounds of the game. At the same time, they
achieve learning outcomes as the digital environment comprises (i) a set of rules and
constraints, (ii) a set of dynamic responses to the learners' actions, (iii) appropriate challenges
enabling learners to experience a feeling of self-efficacy, and (iv) gradual, learning outcome-

oriented increases in difficulty [30].

Arguably, it is in the interest of all stakeholders and educators to develop meaningful
pedagogies that integrate digital teaching resources, including serous games with traditional
teaching methods ([18], [31], [32]). Without play, education becomes a force of compliance,
not intelligence [33]. Video games may help kids develop adaptive emotion regulation [34].
Moreover, they can increase the children’s positive mood after playing the violent game as
relevant studies indicated that there was no significant increase in aggressive mood scores for
either boys or girls after playing violent games [35]. Other research has indicated that gamers
are able to translate the prosocial skills that they learn from co-playing (or from multi-player

gameplay) with their peers and family members beyond the gaming environment [36]. Very



often, students are usually motivated to review their knowledge and understanding of something
that they have just learned [37]. They may do so by exchanging their knowledge with one
another. Hence, the gaming environment may usually provide the right setting for student-
centred learning; that allows two-way communication through instant feedback between
instructors and students ([8] [17]). Moreover, game-based learning (and the use of serious
games) may be accompanied by insightful discussions and social activities. The provision of
quality learning and instruction within preschool environments has considerable potential to

add digital capital through gamification [1].

2.2.2 Costs

Only nine studies have reported an improvement in learning quality when compared to the
delivery of conventional lessons [35]. Just four out of 16 studies concluded that this medium
increases motivational investment [35]. Other studies suggested that they were not in a position
to conclude that educational games can have a positive effect on the students’ learning and

motivation [38].

Therefore, the legitimacy of digital game-based learning, including the use of serious games in
education ought to be critically analysed and re-examined in different settings [2]. A few
researchers suggested that a range of different factors, including; individual learner
characteristics ([11], [39]); the learning situation and the specificity of certain subject areas [32]
could have an impact on the effective implementation of digital games in education. Generally,
they argued that there may be students who will not engage or respond to extrinsic, technical
games as they may not regard them as play. Moreover, it may be irresponsible to postulate that
children with different abilities will readily embrace the digital culture that is being transcended

to them through educational programmes.



Apparently, some academics have reported contradictory results that were essentially ascribed
by different methodologies [30]. In fact, many researchers have often adopted media
comparison approaches by measuring the learning outcomes of those students who played
educational games against the learning outcomes of other students who learned through
conventional media [40]. Evidently, such methodologies were vulnerable to many confounding
factors including; the format of educational content and the teachers’ social presence, among
other variables. To avoid these methodological limitations, other researchers have adopted the
value-added approach which essentially involved a critical analysis of the learning outcomes of

educational (narrative) games [41].

Some researchers argue that digital games can make hyperactive, violent, stupid and anti-social
children ([42], [43]). Moreover, there may be educators who may still prefer “old teaching”
methodologies rather than using the latest, interactive learning resources ([18], [44]). The
digital game-based learning environment can impose considerable constraints that make it
extremely difficult to integrate deep content, strategies, and skills [20]. The players’ failure
adds content by making them see new nuances in a game, as there may be negative connotations

of failing in games [45].

Many individuals (including teachers) are still wary of electronic innovations in a context where
serious games are continuously evolving at the speed of technology. In the past, there were
instances were early childhood instructors were averse toward the digital culture as they
resorted to outdated pedagogical and developmental standpoints [33]. In the event that the
classroom practitioners would exhibit an intrinsic personal interest in digital gaming, they may
still face limited opportunities to develop their digital literacy. Alternatively, their school may

not possess sufficient scarce resources to incorporate interactive games into their lessons.



Notwithstanding, Educational leaders may not realise that their teachers will require adequate
investments in infrastructure as well as appropriate training and development for the successful
implementation of digital learning resources, including serious games in education. The policy
and funding constraints were also cited as barriers to the integration of technology in early
childhood learning centres [33]. However, they went on to suggest that these problems are often

considered as a peripheral priority for many educators and policy makers.

3. THE RESEARCH METHOD

3.1. The Qualitative Methodology

This study involved the systematic generation of theory from qualitative data that relied on the
researcher’s inductive, expansionist thinking. A phenomenological approach has been used to
discover the secondary school students’ attitudes and perceptions toward serious games. The
researchers relied on the grounded theory methodological perspective as they were concerned
with understanding the participants’ reactions and intrinsic behaviours. Therefore, the gathering
of deep data was obtained through organised, face-to-face interview meetings with fifty-four
students who were between 13 and 15 years of age. They attended a secondary school in a small
European country. During the fieldwork, the researchers noticed the school’s organisational
culture and background, its management styles, as well as the teachers’ attitudes toward
educational technologies, among other issues. These attributes were clearly evidenced before

and after gathering the data.

3.2 The Interview Administration
Generally, the interviews were executed in less than 30 minutes. The researchers conducted

face-to-face, semi-structured interview sessions in a classroom during the school’s breaks. The



personal interviews’ non-verbal cues have helped the interviewers to better understand the
participants’ verbal responses. An effort has been made to induce the informants to talk freely
and openly to gain a good understanding of their perspectives of serious games [5]. This allowed
the researchers to refine their enquiry; follow-up interesting leads; and to investigate the
students’ detailed responses. The interview with the students was conversational in nature, and
have also encouraged the research participants to share their views and experiences about the
issues being discussed. This qualitative research method has facilitated the exploration of
complexities and has led to plausible interpretations of the findings. A degree of flexibility was
necessary to fully exploit the emerging issues, especially when the participants themselves were
keen to elaborate further.Therefore, a few questions were added during the interviewing
process; as well as after the students’ intervention. Generally, the questions were planned well
in advance and were formulated in such a way to adapt to the secondary school students’
context. Due credit was given to the informants as they allowed us to cover specific topics in

depth and breadth.

3.3 Capturing the Data

The semi-structured interviews were characterised by their pre-determined list of themes and
questions. Following a brief introduction, the students were invited to give details of how they
were using digital resources in their classroom. The aim of the interview was to discover
whether the use of serious games in education were considered as a strategic tool that could
entice the students’ motivation and curiosity in academic subjects [21]. At the same time the
interviews have revealed the students’ access, perceived use, ease of use, and usage intensity
of the digital game-based learning in education. Form four students were expected to describe
their experiences with their use of serious games in different subjects. They discussed about the

costs and benefits (in their own words) of using such games in education. The interviewer made



reference to a marketing simulation game and a digital story that were used among Form 4

students. The interviewer’s guiding questions are reported in Appendix A.

The researchers investigated whether the serious games were leading to any cognitive,
motivational and emotional benefits for the students. Hence, this study explains how, where
and when serious games can (not) be considered as relevant educational resources to improve
the students’ learning experience. The interviews gave the opportunity to obtain the students’
opinions, perceptions and experiences and practices in the form of transcripts. During the
interview sessions, the participants’ views and opinions were annotated [46] and / or recorded
on tape; with the interviewees’ and their parents’ prior consent. At times, the students were

encouraged to expand on issues and to clarify their argumentation.

Following each and every interview, the researchers annotated details of the place, time and
duration. Whenever necessary, descriptive memos were jotted down to summarise the key
points. The gathered data had lent itself to a systematic content analysis that involved open and
axial coding. The NVivo (v8) qualitative software was chosen for its functionality and ease of

use. This software has enabled the coding and analysis of text, image and audio data.

4. RESULTS

4.1 The Perceived Use of Serious Games

The students maintained that they have utilised different digital (serious) games at school.
Serious games were used by the Marketing and English Language educators during their
formative assessment involving; group-learning tasks, and team-work activities. The
interviewees declared that they played different types of entertaining, digital games at home.
They claimed that they played; action, sports, role-play, adventure, detective, strategy,

simulation, building (or construction), reflex, puzzles and concentration games, among others.
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Many participants admitted that they usually played digital games without seeking closer
contact with other individuals. However, a few participants contended that they often engaged
with other gamers through online social networks that necessitated multiplayer interaction.
These students argued that the members of these communities typically shared similar interests
in online gaming. They reported that multiplayer interaction games may either be based on
competition between players; or they involved closer collaborations among players, as a
prerequisite for making progress in the game. The students themselves suggested that the digital
(entertainment) games often fostered social interaction among gamers. These games have led
to the players’ engagement with other individuals, groups and communities. The majority of
interviewees suggested that they also “enjoyed” playing the school’s (serious) games.
Therefore, they were requested to describe the school’s digital games that they used in their

Marketing and English Language classes.

4.1.1 The Marketing Simulation Game (Serious Game #1)

The students held that the simulation game provided them with a conceptual understanding of
the marketing strategy, product positioning, pricing, consumer behaviour, customer relationship
management, distribution methods, advertising and promotions, as it explained the latest digital
marketing tactics, among other topics. This serious game prepared them for real-life scenarios,
in different contextual settings where they were expected to test theories and make marketing

decisions. However, they were also given rewards (and results) during their game play.

Generally, the students maintained that the simulation game helped them improve their social
skills as they shared their insights and with their peers. The players themselves suggested that
they were motivated and engaged [12] as the gameplay demanded them to take important
actions to meet relevant challenges [47]. The students were divided into small groups of two or

three, where they had to collaborate together and work in tandem on a round-by-round basis.
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The teams’ actions had direct consequences on the market, as the students had analyse their
competitive environment. Hence, the competitors’ actions and reactions, their product launches,
sales and distribution strategies could affect how the individual teams manage their own product

portfolio, research and development, projects, positioning, pricing and distribution channels.

The students held that they achieved their simulation game’s strategic goals and objectives by:
reviewing cases, experimenting at making choices; asking questions, and through ongoing
feedback, among other learning activities. There were different reactions from students when
they were asked to communicate their opinions and perceptions on how the simulation game
has improved their knowledge and understanding of the subject. The students felt a sense of
accomplishment and intellectual stimulation as they completed the game’s levels. However,
there were students who indicated that they were concerned by the intrinsic cognitive load of
their simulation game [48]. They claimed that their instructor broke down the games’ schemas
into individual "sub-schemas" and explained each and every one of them in isolation. This
enabled them to better understand how to construct schemas. In plain words, the learning
material of this game consisted of numerous elements that were related to one another. Most of
the students felt that intrinsic cognitive load was high. In contrast, there were a few students

who argued that the material was simple for them.

In the main, the students reported that the subject and its extraneous cognitive load, was well-
presented to them. They held that the design of the instructional materials was appropriate for
their level of education. There were students who hinted that their team work has helped them
improve their individual processing and the construction of schemas. Some of the students
believed that they were applying their theoretical knowledge during the simulation game. A
few of them declared that the digital game has also developed their analytical skills and

prepared them for future employment. Evidently, some of the students have recognised that the
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rationale of the marketing simulation game was to enhance their cognitive, social and
transferable skills. The students admitted that digital games have enabled them to actively
engage with their peers during the marketing simulation game as they were expected to support
the members of their group. Therefore, this serious game’s formative activities have effectively
resulted in a cohesive class where individuals were increasingly valuing each other’s

involvement in the generation of ideas, as they worked as a team.

4.1.2 The Digital Story App (Serious Game #2)

The same students who played the marketing simulation game, were also using a digital story
app during their English language lesson. The interviewees reported that they were seeing both
benefits and challenges in developing and sharing their personal narrative through visual
stories. Evidently, the students suggested that their teacher has also created a short stories for
them by combining recorded narratives with moving images, that included easy-to-read fonts,
colours, magazine-style designs, music and / or sounds. These stories were usually narrated in
less than 5 minutes, and typically involved individuals, places, events or other topics.
Afterwards, the students were instructed to work in small groups. They were expected to write
the script of their story and to use digital media to create animations and sounds. The students
had to create a story with a clear purpose. They were instructed to feature the key elements of
storytelling as the digital story had to be structured in a logical manner. The narrative usually
comprised an introduction, body, conclusion, point of view, descriptive language, metaphors,
characters, action, settings, et cetera. The students worked in groups as they shared feedback
on how to develop and improve their story. Eventually, all members of the group were expected
to communicate their digital story to other students. Following the group’s presentation of the

story they engaged in a critical discussion with the audience (of students).
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The purpose of the digital story was to encourage students to communicate with other course
participants, who were chosen at random by the teacher. This activity demanded the students
to use cues from the digital story and to share their own insights and experiences about life. A
few participants reported that they felt uncomfortable working with individuals who were not
familiar with them. The students suggested that they were expected to share their individual
and emotional experiences with others. Three interviewees declared that they did not want to
work with other individuals that they did not know well. Evidently, these were some of issues

that may have stretched the interviewees’ personal boundaries.

Many interviewees reported that the sessions that followed the digital story were valuable for
the storytellers and for their audience. The students suggested that this activity has taught them
about the importance of listening patiently to one another. They argued that this exercise has
provided a good space for the storytellers to engage in public speaking. Moreover, the students
reported that after this activity they appreciated how their peers see, hear, and perceive the

world in different ways.

The students claimed that the digital storytelling was challenging for them as they were
expected to step outside of their comfort zone and to communicate their story in front of an
audience. A few of these students contended that this activity allowed them to improve
relationships with their classmates as they composed a digital story together. An interviewee
suggested that the digital story game has helped her to become critical and reflective as she
learned how to evaluate high quality content. On the other hand, there were few interviewees
who reported some technical issues. They held that they encountered some difficulty in getting
acquainted with the game’s technology. Other informants declared that they did not perceive
the usefulness and the ease of use of playing digital games at school. The researchers noticed

that these particular students exhibited dissimilar learning abilities, when compared to the other
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interviewees. These students admitted that they were not keeping up with the pace of their peers.
However, many other interviewees argued that the digital story app has helped them enhance
their digital skills as well as their proficiency levels in designing visual stories with moving

images and sounds; by using online media and mobile technologies.

The use of the marketing simulation game and the digital story app have educated students as
they immersed them in the game play. Relevant literature suggests that children learn through
experimenting through playing games, as they actively construct ideas and relationships with
their own minds ([1], [11], [29]. Very often the students were learning how to work out the
solutions for themselves rather than by being “spoon-fed” by their teacher. This finding is also
consonant with the discovery-based learning and other constructivist approaches ([9], [10],

[41]).

5. CONCLUSIONS

This research examined how, where and when the use of games could lead to favourable
learning outcomes for students. Firstly, it has provided a critical review of the extant academic
literature on the use serious games in education. Secondly, it has presented the findings from a
qualitative research that investigated the utilisation of serious games in secondary education.
Generally, the students declared that their active engagement in a marketing simulation game
and in a digital story app has led them to enhance their academic knowledge, skills and
competencies. The results suggest that both games have improved the cognitive skills of the
learners. At the same time, they indicated that these games motivated them and provided
emotional benefits as they engaged with other individuals. Therefore, the use of the serious
games led to the delivery of quality education that is congruent with the student-centred learning
approaches ([1], [8], [17], [49]) and constructivist theories [9]. Evidently, the research

participants revealed that the serious games have incentivised them to achieve the respective
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courses’ learning outcomes as they applied their theoretical knowledge and understanding. The
students argued that they have constructed ideas and relationships as a group; as they
experimented together, rather than by being told what to do by their instructor. Individuals learn
in an effective manner when they are engaged in constructing personally meaningful physical
artefacts [1]. The interviewees also reported that they strived to find solutions to complex
problems as they used the school’s marketing simulation game. This immersive game involved
the use of questions to test whether its users have understood the games’ instructions. The
questions explored the players’ tacit knowledge of the marketing concepts, theories, and
principles as it provided them a well-defined problem space, obvious solution paths, and
accurate answers. The game demanded that the players collaborate together to solve problems
as they were presented realistic scenarios of the marketing environment. In such a context, the
students were immersing themselves in challenging situations. Therefore, they were linking

what they have learned in the classroom with what was required outside of the classroom.

On the other hand, the digital storytelling app has helped students to improve their interpersonal,
social and communicative skills as they gained relevant experience in public speaking and
listening to others. In this case, the students received constructive feedback. Before and after
the game play, the students have received dynamic feedback. Moreover, they collaborated
together with the members of their group and with their teacher as they experimented and
explored the game in real-time. Therefore, the game included learning features such as

experimentation, exploration, task selection and creation.

The students were using the language skills that they learned through traditional instruction and
applied them in the digital storytelling game; as they experimented and received constructive
feedback from their peers. The positive reinforcement they received provided the students a

gratifying sense of reward and achievement. The students admitted that the digital story app

16



motivated them as it helped them build their self-confidence, particularly when they

communicated their story to an audience.

This contribution and its empirical findings are consonant with relevant theoretical
underpinnings. Other academics have also reported that electronic games can bring positive
effects to students ([20], [44], [50]). Nevertheless, this research reported that the students had
to use their relational skills as they worked in collaboration with their peers. The serious games
that were used here, have helped the students to improve their communication and transferable
skills, that may be used in their future employment prospects. In conclusion, the researchers
suggest that the combination of traditional and digital learning resources, including the use of
serious games, could provide the right arena for the advancement of student-centred, quality

education.

5.1 Research Limitations and Future Research

This research was conducted among secondary school students who were the children of the
middle-class and high-income parents, in small European country. Therefore, the findings of
this study ought to be supported by further research in other contexts. Other research may
consider different sampling frames, research designs, methodologies and analyses which could
produce different outcomes. Nevertheless, this qualitative research has opened-up some
important avenues for further research. A recent review on the subject reported that serious
games are increasingly being utilised in different educational levels. These games are not a
novelty anymore. Perhaps, future research can specifically investigate the motivational appeal
of these games in supporting the educational outcomes of specific subjects. The researchers
believe that there is scope in analysing the designs of serious games, as well as other

commercial off-the-shelf games that could possibly lead to significant improvements in the
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student’s learning experience. Future studies may reveal that there may be other motivations
among different demographics, on the use of digital game-based learning. The individual
students’ gender, age as well as their position in the social strata may affect their disposition to

using digital games to learn academic or vocational subjects.
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Appendix A - Interview Guiding Questions

Do you like digital games?

What kind of games do you like to play?

Can you please describe them?

Are there any games that you dislike?

Can you please describe them?

Do you play digital games at home?

How often do you play digital games, at home?

How often do you play digital games, at school?

Can you describe the games that you use at school?

Which digital games do you like most? Why?

Are the school games supporting you? How?

Are there any things that you like in the school games?

Are there any things that you do not like in the school games?
Should your teacher use digital games at school? Why?

Do you think that your school is using good or bad games? Why?
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