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Abstract

In facing the Covid-19 pandemic, the teaching and learning landscape in Malaysian schools has also changed
accordingly. The Ministry of Education has introduced Teaching and Learning at Home to take over the previous
methods. Conventional teaching methods are unfitting during the ‘new norm’. Therefore, teachers need to
diversify their instructional strategies and search for various resources in the digital environment - learning in
this mode should create a fun digital learning environment. Digital Game-based Learning (DGBL) is a teaching
aid that is capable of promoting enjoyment in learning. This article focused on DGBL as a learning method in a
collaborative environment called Collaborative Game-based Learning (CGBL). There is a shortage of insight on
the factors that support DGBL’s efficiency in the digital environment, specifically in CGBL in educational
settings. This article employed a systematic Thematic Review (TR) approach to synthesise the literature
published from 2016 until 2021 on CGBL in the digital environment. A keyword search was conducted, followed
by a filtering process using inclusion criteria from the Scopus, Lens, and Mendeley databases. The author
identified 65 peer-reviewed journal papers. Only 34 articles were used to be reviewed after the inclusion and
exclusion processes. A TR of these articles identified 95 initial codes, later grouped into 32 codes, and created
ten categories from three themes. From the TR results, it is found that the factors contributing to CGBL
effectiveness are learning environment, learning motivation and learning strategies. This work provides insight
on various parties in considering the implementation of CGBL in Teaching and Learning at Home as one of the
appropriate alternative resources and methods.

Keywords: Collaborative game-based learning (CGBL), collaborative digital learning, digital learning, new
norm learning, self-directed learning

1. Introduction

The world moves with great uncertainty, complexity, and doubt in the face of the global megatrend or the VUCA
world (volatility, uncertainty, complexity, and ambiguity). The Covid-19 pandemic has affected students’
learning all over the world, including Malaysia. As a result, the learning session had to continue from home from
March 2020 onwards as all schools were closed and students are required to learn from home. The Covid-19
pandemic has caused many changes, especially in education, and therefore, teachers and students are expected to
be more prepared to face digital learning (Wibawa, 2018). However, how far can digital learning be implemented
effectively? Indeed, a different set of efficacy is needed as digital learning differs from the face-to-face learning
environment. During the Movement Control Order (MCO), digital learning is the only possible method available
and therefore, teachers need to be better prepared and plan their teaching materials that are suitable to the new
environment. They must provide innovative teaching approaches and materials to deliver the teaching and
learning process to students effectively. In addition, planning the teaching and learning method in this mode
should consider fun environment conditions that are more easily done in the physical environment.

Mat Dawi et al. (2016) found that the distance between educators and students is not a barrier for implementing
the learning process. While there has been an ongoing call for integrating technology in education for decades,
the current pandemic has increased the need to include emerging technologies in instruction although there has
been an ongoing call for integrating technology in education. As institutions struggle to come up with innovative
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teaching and course design approaches that can boost the learners' retention and motivation in emotionally trying
times (Bahrom, 2013; Sutton & Jorge, 2020; Huang et al., 2020), the conduct of teaching and learning processes
should be creatively maintained and offer innovative infusions during interactive sessions with students.

Online learning has been widely used to ensure the success of the Teaching and Learning at Home process
during the Movement Control Order (MCO). The Home Learning approach means moving the learning process
from the classroom to home (Hussin, 2017). Zhou and Li (2020) asserted that online learning selection should
consider teachers’ benefits as well. Digital learning is teaching and learning delivered through digital technology
(Agatha & Muhamad, 2016). This learning mode comprises words, video, animation, audio, and visual graphics.
It is also equipped with group learning facilities with the help of online instructors. Digital learning is carried out
regardless of the distance and number of members accessing it. Learning occurs when students and teachers and
teaching and learning resources are separated by space and time due to the inability to carry out classes
conventionally.

Digital Game-based Learning (DGBL) is one of the digital learning approaches that is getting more attention
nowadays (Al-Emran, 2020; Naciri et al., 2020). During pandemic times, the virtual presence might be a good
alternative, as it reinforces the connection of virtual learning spaces without physical interactions (Al-Emran,
2020). DGBL includes a method of learning that can effectively increase learning using game playing (Campos,
2018). Using this approach would make it easier for students to use the game as a learning approach. As an input
subject content, several observations indicated that children or students could absorb their studies or information
about 80%, and it can be done through a simulated approach (Prasetyo & Sutopo, 2018). DGBL describes an
approach in teaching where students discover related aspects of the game in a design game. DGBL is a
centralised educational study that uses electronic games for educational uses. The DGBL process leverages the
game on the computer or gadget as a medium that delivers learning, enhances understanding and knowledge
capabilities, and evaluates the discipline of knowledge. These opinions are supported by Wouters and Van
Oostendorp (2013), defining digital games for education as a tool on a game approach aimed at supporting,
enhancing teaching, learning, delivering, evaluation, and assessment. Prensky (2007) expressed DGBL as
computer education and gaming content integration. As opposed to the traditional methods, DGBL has made it
possible to combine computer and video games with different educational content to obtain better results. Digital
games which require a deeper level of thought are also found to involve mental development. Besides, it
provides students with fun learning without compromising the importance of learning concepts.

The significance of integrating computer games as an integral part of the students’ careers and lifelong learning
skills can be seen through the recent trend in the professional industry. Bughin et al. (2018) recommended
ensuring that potential employees are highly trained in new technologies, while also developing interdisciplinary
skills to improve critical thinking. In the future, the greatest challenge for people will be to use such a wide
variety of knowledge and expertise in looking for new solutions manipulated by emerging technologies (Islam,
2017). The Paradigm of Education 4.0 empowers students to establish their learning style and speed. According
to Bartoloméet al. (2018), personalisation and versatility are essential characteristics of Education 4.0. Adaptive
learning systems play a crucial role in the Education 4.0 model (Cope & Kalantzis, 2010). Technology is used in
the adaptive learning model to speed up learning according to each student’s different needs. Besides, Murray
and Pé&ez (2015) found that adaptive systems benefit other facets of the educational process, such as motivation
and interaction with the students. Games are now part of a professional training programme in specialised
careers such as engineering, military, and medical. Before this, students engaged in games just for leisure and
entertainment (Prensky, 2007). For example, soldiers undergoing combat training will now be equipped with a
realistic 3D video game; simulation aircraft pilots who have long utilised computer simulations during their
preparation; and medical doctors can now perform surgical operations using computer game models and improve
electronic medical devices.

As Gunter et al. (2008), an educational game's effectiveness is generally dependent on improving learning to
inspire social connections rather than the force of knowledge acquisition. These conditions suggest that, while
most people trust DGBL's potential to improve learning motivation, its ability to improve knowledge acquisition
effectiveness is questionable. As a result, it is critical to investigate the riddle of DGBL learning effectiveness. A
practical way is to understand the factors influencing learners’ knowledge acquisition effectiveness in DGBL.
According to Mitchell and Savill-Smith (2004), students' distraction generated by game play is a critical
component affecting their learning efficacy in DGBL. Nevertheless, this research issue has yet to be studied
(Keskitalo et al., 2016).

These show that digital games can become a medium for professional skills training. Thus, incorporating
computer games in school education can introduce and familiarise students with their later professional lives.
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The combination of computer games in the education system is a strenuous effort of developed countries like the
United Kingdom and the United States of America (USA). In an effort to implement computer games in the
classroom, sometimes, a specific DGBL curriculum is built. This transformation of the education system was
recently achieved kudos to extensive research and development efforts by educational researchers, educators,
and developers of educational games.

Although many studies on DGBL have been conducted, very few studies focus on collaborative learning in
DGBL being a more practical approach. Therefore, this article will perform a thematic analysis to synthesise
literature from 2016 to 2021 on CGBL systematic Thematic Review (TR) to explore factors that contribute to the
effectiveness of CGBL in teaching and learning discussed in the publications through the following research
question:

RQ: What factors contribute to Collaborative Game-based Learning (CGBL) effectiveness in literature
from 2016 to 20217

The paper ends with some final considerations and future needs. The main contribution of this paper is to
indicate the factors that can be considered a guideline for teachers to understand better why they need alternative
approaches to apply Collaborative Game-based Learning in teaching and learning in the Covid-19 pandemic era.
It is also a reference and guide to the Ministry of Education Malaysia to make this method one of the alternative
learning environments that is fun and very effective to students regardless of formal and informal learning.

2. Materials and Methodology

Thematic Review using ATLAS.ti 8 as the tool introduced by Zairul (2020), was implemented because the
method of this study applied the thematic analysis procedure in a literature review. Thematic analysis is used to
identify pattern and construct themes over thorough reading on the subject (Clarke & Braun, 2013). The
following step is to identify the pattern and construct categories to understand the factors that contribute to the
effectiveness of CGBL in the education system. This paper's creeds are to analyse and evaluate the results in
order to make recommendations for future research. The selection of literature was performed according to
several selection criteria: 1) publication from 2016 to 2021; 2) has at least keyword(s) relative to the topic; and 3)
focuses on Collaborative Digital Game-based Learning.

Table 1. Search strings from Scopus, Lens.org and Mendeley

TITLE-ABS-KEY ( "collaborative™ AND ( "digital game based learning" OR "game-based 80
learning” OR dgbl OR gbl ) AND ("effectiveness" OR "success*") ) results

Scopus TITLE-ABS-KEY ( ( "Collaborative Game-based Learning” OR cgbl OR ( ( "digital game based

learning” OR dgbl ) AND ( collaborative ) ) ) AND ( effective* OR success* ) AND ( factor* OR 10
results

element* OR component™ ) )

title:collaborative AND ( "digital game based learning™" OR "game based learning” OR DGBL OR 35

GBL OR CGBL) AND ("effectiveness" OR "success*") results

Mendeley title:collaborative AND ( "digital game based learning” OR "game based learning” OR DGBL OR
GBL) AND ("effectiveness” OR "success*") NOT proceeding NOT conference NOT reports AND 6 results
year:[2016 TO 2021]

Scholarly Works (101) = ( "Collaborative Game-based Learning” OR cgbl OR ( ( "digital game

based learning"” OR dgbl ) AND ( collaborative ) ) ) AND ( effective* OR success* ) AND ( factor* rels(L)JTts
OR element* OR component* )

Lens Scholarly Works (24) = ( "Collaborative Game-based Learning” OR cgbl OR ( ( "digital game
based learning"” OR dgbl ) AND ( collaborative ) ) ) AND ( effective* OR success* ) AND ( factor* 24
OR element* OR component* ) results

Filters: Year Published = ( 2016 — 2021)

A comprehensive review of research articles was conducted in the first step to determine the existing status of
academic insight regarding collaboration in the DGBL. If accessible, the published articles were extracted from
the Scopus database using the keyword TITLE-ABS-KEY ( "collaborative™ AND ( "digital game-based learning"
OR "game-based learning” OR dgbl OR gbl ) AND ( "effectiveness” OR "success*") ) AND ( LIMIT-TO
( PUBSTAGE , "final" ) ) AND ( LIMIT-TO ( DOCTYPE, "ar") ) AND ( LIMIT-TO ( PUBYEAR, 2021 ) OR
LIMIT-TO (PUBYEAR, 2020 ) OR LIMIT-TO (PUBYEAR , 2019 ) OR LIMIT-TO ( PUBYEAR , 2018 ) OR
LIMIT-TO (PUBYEAR, 2016 ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) ). The Mendeley database was
also used to extract Elsevier publications using the keyword title: collaborative AND (“digital game-based
learning” OR “game-based learning” OR DGBL OR GBL) AND (“effectiveness” OR “success*”’) NOT

3



ass.ccsenet.org Asian Social Science \Vol. 17, No. 11 2021

proceeding NOT conference NOT reports AND year: [2016 TO 2021]. In addition, searches on Lens.Org were
done by using this search string: Scholarly Works (24) = ("Collaborative Game-based Learning" OR cgbl OR
( ( "digital game-based learning" OR dgbl ) AND ( collaborative ) ) ) AND ( effective* OR success* ) AND
(factor* OR element* OR component* ) Filters: Year Published = (2016 — 2021).

Open Group Manager
Add Auto  Focus Group Word Word Report  Fxcel

Figure 1. Documents extracted from Mendeley database
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Figure 2. Inclusion and exclusion criteria

These search findings resulted in about 216 publications considering the results from three databases (Table 1).
This review was limited to peer-reviewed journals and theses, and after some duplications were found, 176
publications were removed. As a next step, articles have been considered for review that was published during
the last five years (2016 until 2021 inclusively). Articles have been regarded as irrelevant if the association with
DGBL in education, i.e. an DGBL perceived as medical or computer science, has been removed. Due to the
major share of articles focusing on DGBL in the collaboration setting. Next, all 40 metadata were transferred to
ATLAS.ti 8 and created as primary documents. After the final screening on each document, three articles were
irrelevant to education and were removed from the list. Following the filtering process, another 6 of the 40
articles were removed due to their premature results, duplicates, and anecdotes. Moreover, they did not discuss
issues in education. The articles were uploaded in the ATLAS.ti 8 as primary documents, and then each paper
was grouped as follows: 1) author; 2) issue number; 3) periodical; 4) publisher; 5) volume; and 6) year of
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publication (Figure 1). The articles were analysed according to the year of publication and the discussion pattern.

Therefore, the final number of papers to be reviewed was 34 papers (see Figure 2). Word cloud was generated
from the 34 articles reviewed (Figure 3). Several categories in the code group were started automatically based
on information given in Mendeley. (Figure 4). The classification in ATLAS.ti 8 made the sorting much more
manageable and systematic. In the first round of coding, 95 initial codes were produced. Later, the codes were
grouped into categories and several themes. In answering the research question on “What factors contribute to
Collaborative Game-based Learning (CGBL) effectiveness in literature from 2016 to 2021?”, this contributed to
the final three themes. The findings of this review are divided into quantitative and qualitative findings.
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Figure 3. Word cloud generated from 34 articles
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Figure 4. The code group established from Mendeley metadata
3. Results and Discussions

The data are presented in two forms, quantitatively and qualitatively. The quantitative data will explain
descriptively about the data obtained and include more on numbers. In contrast, the qualitative data will display
the themes that appear from the analysis results in each article. At the end of this section, some of the highlights
will be discussed to suggest for the subsequent study.

3.1 Quantitative Data

Database queries were static and the use of the phrase “DGBL” OR “Digital Game-based Learning” was scarce
in only research articles to identify the factors. Though the paper was meant for social studies, the journals
recorded that the articles were published in various fields. DGBL was afterwards carried out by a critical review
of the findings in light of the significant associated pedagogies exercised as alternative learning. Table 2 and
Figure 5 below show that the trend of publishing increased from year to year. In 2017, few publications
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highlighted the idea of CGBL in their papers. However, when this article was written, 2017 and 2018 recorded
only nine publications, which was probably due to some articles that were still in progress, or the pattern of this
topic was not popular. In 2019 and 2020, there was a sudden increase in the number of articles on this topic,
perhaps because the pandemic that hit the world had opened reviewers’ eyes to research other methods of
applying teaching and learning at home. This article noticed that most journals involved were from other
irrelevant branches of social sciences, such as business and psychology.

Table 2. Paper breakdown according to the authors and years

Author(s) 2016 2017 2018 2019 2020 2021

Lauren, Lutz, Wallon, and Hug /

Tragazikis and Gouscos, /

Yang, Chang, Hwang, and Zou /
Brom, Sisler, Slussareff, Selmbacherova, and Hlavka /

Hou and Keng /
Shih and Hsu /

Hsu, Tsai, and Wang /

Nieh and Wu /

Ho /
A Saleh et al. /
Kinio, Dufresne, Brandys, and Jetty /

de Jesus and Silveira /
Hoyos, Sigienza, Capell&n-Pé&ez, Campos, and Alvarez-Antelo /

Chu, Wang, and Wang /

Celik /
Cheng, Wang, Cheng, and Chen /

Martin and Martinez /

Romero et al. /
Bressler, Bodzin, and Tutwiler /

Li /

Magno De Jesus and Frango Silveira /
B. Davis, Tu, Georgen, Danish, and Enyedy /

Anuar, Mohamad, and Minoi /
K. Davis, Boss, and Meas /

Asmalina Saleh et al. /
Bressler, Bodzin, Eagan, and Tabatabai /
Czerwinski, Milosz, Karczmarczyk, Kutera, and Najda /

Sousa and Costa /

Hussein, Ow, Cheong, Thong, and Ale Ebrahim /
Mystakidis and Berki /

Turchi, Fogli, and Malizia /

Ting, Lam, and Shroff /

Hung, Lin, Huang, Yu, and Sun /

Emblen-Perry /
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Figure 6. Initial Categorized of issues discussed in the literature

Three main themes are resulting from quotation, and categories scrutiny and scrutiny produced. The themes in
examining the effectiveness factors in CGBL are Learning Environment, Learning Motivation, and Learning
Strategies. Table 3 shows the breakdown of the publication paper according to the theme produced.

Table 3. Paper breakdown according to the themes generated

Acrticles Learning Environment Learning Motivation Learning Strategies
(Lauren, Lutz, Wallon, and Hug, 2016) / - -
(Tragazikis and Gouscos, 2018) / - -
(Ahmad, 2017) - / -

(Brom et al., 2016) - -
(Hou and Keng, 2020) -
(Shih and Hsu, 2016) /

(Hsu et al., 2016) -
(Nieh and Wu, 2018) -
(Ho, 2020) -

~ O~~~ ~
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(A Saleh et al., 2020) - - /

(Kinio et al., 2019) - - /

(de Jesus and Silveira, 2021) - - /

(Hoyos et al., 2019) - / -

(Chuetal., 2019) - -

(Celik, 2020) - -

(Cheng et al., 2019) /

(Martin and Martinez, 2016) /

(Romero et al., 2019) -

(Bressler, Bodzin, and Tutwiler, 2019) -

(Li, 2018) /
(Magno De Jesus and Frango Silveira, 2020) / -
(B. Davis et al., 2019) /

(Anuar et al., 2020) -

(K. Davis et al., 2018) /

(Asmalina Saleh et al., 2019) /

(Bressler, Bodzin, Eagan, et al., 2019) -

(Czerwinski et al., 2018)

(Sousa & Costa, 2018)
(Hussein et al., 2019)

(Mystakidis and Berki, 2018)

(Turchi et al., 2019) -

(Ting et al., 2019) /

(Hung et al., 2017) -

(Emblen-Perry, 2018) - / -

~ ~ —~
~

Factors contribute to Collaborative Game-based Learning (CGBL) effectiveness in literature from 2016 to 2021

" consibure 1o

Figure 7. Overall network and how the themes answering the research questions

All the category scrutiny was conducted and there were three main themes that were derived from the research
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question. Figure 6 illustrates the overall network that answers the question of the study, “What factors contribute
to CGBL effectiveness in literature from 2016 to 2021?”

3.2 Qualitative Data

In this section, the qualitative results are discussed through the themes generated from the research question.
Figure 8 is a concept map of the entire findings that refers to each resulting theme and sub-theme. There are
three themes derived from the qualitative analysis of this study, namely learning environment, learning
motivation, and learning strategies. The relevance of each of these themes is shown in the description in the
following sub-section.
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Figure 8. Themes and sub-themes for CGBL factors of effectiveness

3.2.1 Learning Environment

The diverse physical locations, contexts, and cultures in which students learn are referred to as the learning
environment. Since students can learn in many settings, including natural settings and outside-of-school settings,
the terminology is frequently used as a more realistic or preferred alternative to the classroom, which connotes a
room with rows of desks and a chalkboard, for example. A school or class’s culture is also included in this
definition. Its guiding ethos and qualities include how people interact with and treat one another and how
teachers structure a classroom to support learning.

This concept helps students to learn in many situations. Since students need to learn, the goal is to build a
complete learning environment that optimises students’ ability to learn. Unquestionably, there is no one optimal
setting for learning. There are countless learning environments, which makes teaching so fascinating rather than
a fixed learning environment. Formal learning occurs in the classroom and is organised for students to learn to
fulfil course requirements. Informal learning can happen through reading and self-education, activities,
interaction, or common activities (Cross, 2007; Selwyn, 2007). Attwell (2007), stated that in the workplace,
studying colleagues, informal learning by asking questions, and other uncoordinated and autonomous learning
practises accounted for 80% of an individual’s awareness of their task. However, in terms of educational
technology, slight attention has been paid to informal learning. Surprisingly, formal learning technology and
applications have only been made available to those enrolled on an educational programme or those working for
larger enterprises. Likewise, Hall (2009) suggested that formal and informal learning should be related to
boosting learning and that when the learner participates in formal and informal learning activities, learning is
most effective.
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Figure 9. Learning Environment

Lauren et al. (2016) asserted that in carrying out DGBL, environmental activity is flexible to be a factor that
contributes to the feasibility of learning activities. Meanwhile according to Cheng et al. (2019), the
implementation of DGBL should emphasise the sustainable environment and be used anywhere. In contrast to
these opinions (Shih & Hsu, 2016), students should be co-competitive in a comfortable environment. Martin and
Martinez (2016) indicated that in implementing games in the classroom and practice in the library, it was
necessary to consider well-designed learning environments. Design consideration in activism and teacher
instructional game building implementation are crucial (Li, 2018) as a theory adoption and design consideration
investigation. Since teachers aim to make learning as effective as possible, they also aim to create an
environment for learning that optimises the ability of students to learn. Learning environments have both a direct
and indirect influence, or respectively positive and negative influence on learning. Therefore, teachers need to
carefully choose or design it such as content-rich play environments (Saleh et al., 2019).

However, the pedagogical discussion is limited to only individual strategies in DGBL. Further research can be
carried out to determine the effectiveness of DGBL in collaborative learning according to the different learning
environments, i.e. formally and informally, which are appropriate with the current pandemic conditions that have
forced students and teachers to carry out learning activities from home.

3.2.2 Learning Motivation

Due to the rapid advancement of computer and multimedia technologies (Hwang & Wu, 2012), various issues of
education computer games have been discussed extensively in recent years. Educational computer games,
according to researchers, could be an effective technique to provide a more engaging learning environment for
obtaining knowledge (Cagiltay, 2007; Papastergiou, 2009; Gunter et al., 2008a). Several studies have found that
instructional computer games can improve students' motivation and interest in learning (Burguillo, 2010; Dickey,
2011; Ebner & Holzinger, 2007; Harris & Reid, 2005; Liu & Chu, 2010). Hwang, Sung, Hung, Yang, and Huang
(2012) have suggested that well-designed instructional computer games may have a significant impact on
students' learning outcomes.
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Figure 10. Learning Motivation

Although computer educational games appear to be a viable strategy, researchers have warned that DGBL
techniques could have negative consequences if they are not properly designed, such as poor learning results and
an increase in players' self-alienating behaviours (Hong et al., 2009; Sung et al., 2012; Provenzo, 1992). One of
the most difficult aspects of producing educational computer games, according to Kickmeier-Rust and Albert
(2010) is offering help and guidance to learners while balancing learning and gaming while also challenging
individual learners' capacities. Charsky and Ressler (2011) used a computer game to conduct a learning activity,
which further validated this conclusion. Students' collaborative efforts resulted in a higher level of achievement
for all (Chen et al., 2020). Students develop a supportive community by assisting one another, which improves
each member's performance. Students' motivation is increased when they have more control over their learning
experiences through collaborative learning and play. Control, as previously established, is a powerful motivation.
Cooperative learning emphasises students' active participation in the learning process (Yien et al., 2011).
Collaborative learning in DGBL gives groups possession of their learning instead of passively accepting
information from outside experts. Student empowerment created by the collaborative learning method leads to a
positive attitude and increased motivation. It has been shown to develop positive student-teacher attitudes (Ho,
2020).

Besides, lines of communication are opened (Celik, 2020b; Hung et al., 2017; Jesus et al., 2021; Asmalina Saleh
et al., 2019b; Wang, 2020). Students are actively encouraged to explain their actions and thoughts to other
students and their teachers. Their involvement increases and learning becomes more personal (Agatha &
Muhamad, 2016; Raman, 2015). In addition, according to van Putten et al., (2020), students had more focus
when the content was being taught (learners engaged with teachers, asked questions, no evidence of distraction).
They were motivated to start with the game-based assignments. Moreover, they had good engagement with peers
(providing tips, collaboration, sharing understanding, asking questions, commitment in solving game problems).
It is the part of students’ enjoyment of working collaboratively (motivated to work with teammates, passion
when the teacher introduced group work, revitalizing conversations).

Consequently, students are inclined to complete the game-based activity (active engagement with the
game-based worksheet, engagement until the puzzle is solved). Students learn from peers (team members
provide tips or reasons for answers, curiosity, and questions). As asserted by Chen et al. (2020), Cheng et al.
(2019), and van Putten et al. (2020), although the group or team seemed to rely on each other for support during
the learning process, they also tried to complete the work on their own. Based on the observation notes, the
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students seemed to pay attention to each other's comments but the will to implement them was absent. They were
not always committed to solving the game problem together. However, when they needed help, they asked for it
and learnt from each other, double-checking their responses to be sure they were correct. Furthermore, even
though they were competing, learners from different teams were found to help each other. As a result, when
using computer games in education, it is critical to provide appropriate learning support.

3.2.3 Learning Strategies

According to Code and Zap (2009), students employ learning strategies to aid them in the learning process.
While Quarles et al. (2018) stated that learning strategies are ways to assist in learning. Nevertheless, learning
strategies using digital technology (Gaines, 2021) refer to skills students use to understand different
responsibilities and to choose and effectively employ the appropriate strategies to achieve or meet goals.
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Figure 11. Learning Strategies

According to Hung et al. (2017), the findings showed that DGBL with multiplayer gameplay was successful in
providing pupils with a variety of games. Each game had a varied difficulty level as well. During the game,
players might consult their friends for information (the collaborative aspect) and then adjust their
problem-solving strategies via a shared interface. In engaging middle school students in a scientific practice with
a collaborative mobile game, Bressler, Bodzin, and Tutwiler (2019) used blended learning to investigate whether
the players’ flow experience differed by achievement track, gender, or gender structure working groups. In line
with Cheng et al. (2019) and Liao et al. (2019), the study found that collaborative learning could increase
students’ intrinsic motivation in DGBL. Using blended learning strategies, students could experience various
skills, knowledge, and different understanding types with different strategies. It increased collaborative skills,
and students could reflect on productive outcomes. While applying group-based explanations, social role-playing
was one of the strategies that could enhance collaborative learning behaviour. Interdependent roles were included
in a collaborative mobile game to facilitate collaborative problem-solving and promote scientific practice
(Bressler et al., 2019). Different strategies in several contexts also contribute to the effectiveness of DGBL in
group learning settings, as strategies need to be structured according to students’ circumstances and needs
(Carpenter et al., 2020; Magno De Jesus & Frango Silveira, 2020; Saleh et al., 2019; Sun, 2020). Various
learning strategies, such as knowledge-based problems, interest-driven learning, social role-playing,
collaborative problem-solving, and collaborative inquiry play, can effectively integrate CGBL.

4. Discussion and Future Studies

The Covid-19 pandemic is breaking out all over the world. In Malaysia, education is one of the sectors that are
most affected by the Covid-19 outbreak. As a result, learning cannot be carried out face-to-face. Therefore, the
Ministry of Education issued a policy for learning activities to be carried out from home. This new policy
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requires all elements of education to be immediately adapted to existing conditions. Although learning is carried
out online, it must still follow the educational standards. The choice of learning model should consider the
students’ needs and include fun learning. A solution that can be applied to online learning during the pandemic is
to implement DGBL. The implementation of DGBL can be carried out in CGBL. CGBL can foster learning
motivation and student activity to be involved in learning. Besides, the application of game-based learning is
able to improve student learning outcomes and creativity.

Based on the themes that were formed from the qualitative findings, three main factors contributed to the
effectiveness of CGBL. The learning environment is a critical element in learning, with no exception in the
digital environment. However, how can CGBL be included in the virtual learning environment of the current
situation? The physical distance imposed by Covid-19 has influenced digital learning (Al-Emran, 2020). DGBL
allows educators to customise their teaching tactics and enables students to self-regulate their learning without
regard to time or place. Teachers must also devote time to studying how to use technological tools and
comprehending how to improve their students’ educational experiences. Every classroom is different and full of
students with varying degrees of abilities. While this provides an enriching learning environment, it also presents
challenges for teachers. Through DGBL, teachers use data to better understand students’ needs to adjust tactics
and personalise a student’s learning experience. In addition, by providing students with CGBL, there is no back
row—every student can see the lesson, which presents increased engagement, motivation, and learning. When
students are involved in their education, they can be more engaged with the content, delivery, and understanding.
Through DGBL, students make their avatars and earn and lose points based on behaviour, engagement,
collaboration, and productivity. The interaction not only makes it more fun but also encourages students to
uphold classroom values. Although this illustrates the positive effects of game-based learning, there would be
great value in seeing how in-game behaviour translates to real-life behaviour in the long term. Although
measuring the long-term impact is still on the wish list, researchers can gather quantitative data to evaluate the
effects of CGBL.

Ability to Perform Motivation to Perform Opportunity to Perform
Performance

Figure 12. Ability, Motivation, Opportunity (AMO) model

Figure 12 is the AMO model adapted by (Ashford et al., 2014) derived from the AMO theory introduced by
(Appelbaum et al., 2000). The results of this review are also in line with the ability, motivation and opportunity
AMO model adapted from (Ashford et al., 2014) suggesting that three distinct work system components
influence employee attributes and contribute to the company’s success. According to the notion, a system that
considers employees’ skills, motivation, and opportunity best serves the organisation’s objectives. When
implemented in education, it is in line with how the learning environment, learning motivation, and learning
strategies can contribute to performance to ensure the effectiveness of DGBL in applying CGBL in teaching and
learning.

According to Ashford (2014), motivation is one of the most critical factors influencing individual efficiency. On
the other hand, the AMO model emphasises motivation supported by relevant skills and abilities and appealing
job opportunities. This implies that while motivation significantly impacts student performance, it has a minor
impact on student attainment. The ability to perform can be associated with a learning environment that explains
how the learning environment in CGBL provides opportunities for students to conduct DGBL in various
environments. It provides an opportunity for students to experience varied learning environments, especially in
virtual learning situations. Students gain a sense of connection, engagement, and well-being by participating in
the decision-making process in a group discussion (Appelbaum et al., 2000). This statement refers to learning
strategies, and students in CGBL could use a variety of learning strategies.

When moving towards greater integration of online learning environments, several questions have been asked
about how students’ motivation and learning strategies might impact their achievement in these environments
and their preferences. According to Palloff and Pratt (2003), online learning might not match students’ ideal
learning style. According to Clayton et al. (2010), students want engaging learning environments that promote
direct interaction with their professor and fellow students, immediate feedback, spontaneity, and contacts with
faculty and students. Considering these criteria, conciseness of students’ motivation and learning strategies will
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be possible form an effective learning environment for DGBL implementation.

This review paper highlights an approach as a guideline to educators, system developers, policymakers,
academics, and stakeholders interested in integrating DGBL into the formal education system. The virtual
collaborative strategy could eventually replace the traditional collaborative process. When applying DGBL in a
collaborative learning environment, it is crucial to consider whether the games can support collaboration in a
virtual learning environment. In addition, learning motivational factors are a significant factor in applying DGBL
collaboratively. However, based on the analysis, it is still unclear how CGBL can improve student learning
motivation in literature. In practically all aspects of CGBL, a shortage of studies discusses how CGBL can be
carried out in the pandemic era. Therefore, this issue should be further delved into to understand how to use
DGBL more effectively in the future.

5. Conclusion

Systematic Thematic Review synthesised literature from 2016 until 2021 on CGBL in the digital environment
aspects related to CGBL effectiveness. However, there is a shortage of insight into what factors support DGBL’s
efficiency in a digital environment when applying CGBL in the education system. The results from the thematic
review are the themes that exist as a result of the literature highlights. The themes that emerge are the learning
environment, learning motivation, and learning strategies, which contribute to the effectiveness of CGBL. These
themes are in line with the AMO model introduced by Ashford (2014). This paper provides insight into
subsequent research as a guideline to educators, system developers, policymakers, academics, and stakeholders
interested in considering the implementation of CGBL in Teaching and Learning at Home as one of the
appropriate alternative materials and methods in the new standard on the factors reviewed. There are a few
limitations to this study that should be considered when replicating it in the future. First, there is little knowledge
of the best practice to integrate CGBL in different learning strategies and learning environments. While this
study did not examine aspects of the game itself, future research is needed to explore the extent to which game
characteristics concerning students’ participation in DGBL are related to their learning outcomes. It would also
be useful to conduct painstaking studies on the structure and presentational styles of CGBL and how they
interrelate with other instructional contexts, as this would enable detailed study.
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