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ABSTRACT

A significantly accelerated speed in the growth and acceptance of new technology has been observed in
recent decades. This rapid technological transition has affected almost every economy, environment,
culture, and education. The rapid technological evolution has led to the frequent use of Digital Game-Based
Learning (DGBL), where users learn and play simultaneously. DGBL has been implemented to supplement
formal classroom lessons. Despite the extensive use of DGBL and other implementation methodologies, no
study has yet synthesised the use of the "reward system™ and its associated components. This study reviewed
over fifty scientific publications on the forms of rewards in DGBL and their effects on learners, published
between 2000 and 2021.
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1 INTRODUCTION

Technology has developed tremendously in recent years, especially the internet, web-based,
and mobile-based applications. It has since taken over many tasks and given new breaths to
many sectors all over the globe. According to Furid et al. (2015), the new generation's children
have grown up playing computer games, using smartphones and other electronic devices.
Children have since established distinct attitudes and aptitudes, which may have produced a
disconnection between their perceptions and the conventional classroom's learning
environment (Furi6 et al., 2015). Many of the reasons for this setback are that old techniques
are being used to educate the new generation's children (Beck & Wade, 2006).

Consequently, Digital Game-Based Learning (DGBL) has been incorporated into education
worldwide to replace traditional classroom lessons. DGBL seems to engage the children better
and more effectively than traditional learning methods (Bai et al., 2020; Hwa, 2018). According
to Dickey (2005), there are three essential components in most digital games: goal-oriented
activity, reward system, and progress monitoring. To effectively engage a player's attention
and interest, a game needs to maintain an adequate difficulty level. For instance, the degree of
difficulty increases through the progression of level, which targets to keep the game adequately
challenging while maintaining a high success rate of 80 per cent, regardless of the player's
current skill level (Ronimus et al., 2014). Virtual rewards, such as points, badges, and
leaderboards, are used in digital games to acknowledge players' effort to complete a task
regardless of performance and effort and motivate players (Preist & Jones, 2015).

Using extrinsic rewards in education, however, is highly controversial. Extrinsic rewards such
as cash, awards, and prizes, according to Deci et al. (1999), hampered intrinsic drive. Extrinsic
benefits, according to Deci and Ryan (2010), can "guide individual's behaviour into
participation in activities” that they did not intend to participate in at first (p. 1). As a result,
people may lose interest and persevere less as time goes on. On the other hand, extrinsic
rewards have been shown to have a favourable impact on learners, particularly in terms of
creating brain dopamine in the human memory system and increasing memory consolidation.
When learners are given extrinsic rewards, the human brain produces dopamine, which causes
them to have positive emotions (Reeve, 2006). Extrinsic rewards also foster the storage of
newly learned information into learners' long-term memory when presented in the learning
process, thus increasing learning (Behnamnia et al., 2020; Park et al., 2019). The importance
of the rewards system in DGBL on the human brain discussed above emphasises the necessity
to examine the types and effects of rewards utilised in DGBL in greater depth.

Hitherto, little is known about the psychology underlying the DGBL reward systems, the
impacts of rewards on the learner, and how rewards in DGBL engage learners in their learning
process. Although the literature on extrinsic rewards used in DGBL is extensive, the types of
rewards and their effect on learners have yet to be clarified. Thus, this review focuses on the
types of rewards in DGBL and their effect on the learners. This comprehensive review aims to
examine the following:

i.  The types of rewards used in digital game-based learning solutions
ii. The effects of rewards in a digital game-based learning solution in the learning process
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2 METHOD

Articles were found with a search using the most reliable research search engines such as
EBSCOhost Complete, PubMed, Research Gate, Science Direct, APA PsycInfo, and Google
Scholar using the following keywords: 'Digital Game-Based Learning’, 'DGBL', 'mobile-game
based learning’, 'educational technology’, ‘gamification’, 'reward system’, 'extrinsic reward’,
'intrinsic motivation', and 'learners' engagement'. Bibliographies from selected articles were
consulted to identify additional studies. Articles were separated into findings and conclusions
to evaluate trends or gaps in the literature. Specific articles on the reward system not within the
DGBL environment were excluded from providing a complete overview of the rewards found
exclusively in DGBL. Furthermore, over 50 articles published between the year 2000 to 2021
were carefully selected in line with the research objectives, and they were categorised and
organised into two comprehensive tables (Table 1 and Table 2). Table 1 (Types of rewards
used in a digital game-based learning solution) is divided into six categories: achievement,
leaderboards, level, new features, points, and prizes. Meanwhile, Table 2 (Effects of rewards
in digital game-based learning) was divided into six categories: better concentration, better
knowledge retention, engaging the learners, enhanced memory consolidation, enhanced
motivation, and enhanced positive emotions.
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Table 1. Types of rewards used in a digital game-based learning solution.

Articles Methodology Age N Types of rewards
Achievements Leaderboards Levels New Points Prizes
Features

Behnamnia et al. (2020) Case study 3-6 7 v
Charles et al. (2010) Framework All N4 N4
Glover (2013) Meta-analysis All v v V4
Huang et al. (2018) Experiment  Undergraduate 96 N4 N4

student
Kazimoglu et al. (2012) Framework 11-16 25 J
Lister (2015) Analysis All v v v v v
McKernan et al. (2015) Experiment College 242 J v

student
Mekler et al. (2013) Experiment 17-68 295 N4 N4 v
Nicholson (2015) Meta-analysis All v v v v v
Pinter et al. (2020) Experiment Higher 570 N4 v

education

student
Richardson and Lyytinen Mixed methods All v
(2014)
Richter et al. (2014) Meta-analysis All N4 v v v v
Yang et al. (2016) Experiment 8-9 50 N4
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Table 2: Effects of rewards in digital game-based learning.

Effects Articles Methodology Age N Findings

Better Ronimus et al. Experiment 3-10 138 Parents whose children used the reward versions of GraphoGame

concentration (2014) reported that their children concentrated better during the play sessions
than parents whose children did not use the reward system.

Better knowledge  Ge (2018) Experiment Adults 180 The presence of a reward or punishment pattern enables the learner to

retention retain the knowledge in their mind, which calls for a deeper
understanding of learning motivation and learning anxiety.

Engage the Chen (2012) Experiment 10-11 57  Incorporating rewards in virtual coins could motivate players to take

learners care of their virtual pets, indirectly facilitating learning.

Khan et al. (2017) Experiment 12-15 72 Incorporating game elements such as challenge, progression, point, and
level in DGBL to achieve desired learning goals can boost student
engagement.

Leftheriotis et al. Empirical study 15-18 16  Gamifying in interaction display (ID) enhance students’ mental exercise.

(2017) Moreover, fantasy promotes student engagement through rewards and
collaboration.

Moon et al. (2011) Theoretical Student 40  The reward mechanism could engage players to continue playing the

Framework game and encourage learning.

Nicholson (2015) Meta-analysis All Some gamification systems focus on introducing scores, levels,
leaderboards, accomplishments, or medals to real-life settings to enable
users to engage with the real world to gain these rewards.

Przybylski et al. Meta-analysis All Rewards were effective motivators of engagement in digital games

(2010) because they provided learners with immediate feedback on their
performance, thereby maintaining participation in-game activities.

Yang et al. (2016) Experiment 8-9 50 In the presence of rewards (virtual stars and digital badges) in DGBL,
learners' self-efficacy and learning performance were positively
impacted.

Enhance memory  Diizel etal. (2010) Theoretical 55-77 21  The anticipation of an extrinsic reward could facilitate memory
consolidation Framework consolidation by triggering the mesolimbic reward system, enhancing

the release of phasic dopamine in the hippocampal memory system.
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Enhance
motivation

Murayama and
Kitagami (2014)
Shohamy and
Adcock (2010)

Abramovich et al.
(2013)

Alhebshi and
Halabi (2020)
Arifudin et al.
(2020)

Barata et al. (2013)

Behnamnia et al.
(2020)

Cameron et al.
(2005)

Chen et al. (2017)
Constantin et al.
(2017)

Cruz et al. (2017)

Dicheva et al.
(2015)
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Experiment

Mixed methods

Experiment

Quantitative
Mixed methods

Experiment

Case study

Experiment

Experiment
Experiment
Experiment

Systematic
mapping study

Graduate
students
All

11-12

18-20
All

College
students

3-6
University
students
10-11
11-15
18-38

All

33

51

35

N/A

119

172

15

36

Research participants might recall task-related materials better simply
because they are motivated by the rewards.

The dopaminergic memory consolidation hypothesis suggests that the
reward system would explicitly modulate memory consolidation inside
the hippocampal memory system. Thus, extrinsic rewards enhance
memory consolidation even without motivational and attentional
processes.

Learner motivations may drive rewards earned in the form of a badge.
The system with badges may have a positive impact on critical learner
motivations.

Students are motivated to reach the top level when their points appear
on the scoreboard.

The feedback system (points, levels, scores, or progress bars) motivates
the participants to continue playing.

Apart from an evening out the challenge distribution over the term, fairly
rewarding students could significantly improve their participation and
performance.

Feedback and rewarding the child's performance is also a practical
approach to improving his or her skills and increasing the level of
learning. Thus, making the child motivated to continue playing.
Rewards can improve learning outcomes by motivating people to pursue
complex tasks or goals that they would otherwise be less interested in or
attempt less diligently.

In-game cards as educational rewards motivate learners to use the
vocabulary learning system and boost their learning outcomes.
Children were positively motivated to continue participating in their
learning tasks when given computer-based rewards.

When participants consider the badge a reward for hard work, they
interpret this as positive feedback and are driven to keep playing.

The presence of reward in a game would allow the players to desire to
win and enhance their motivation.
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DomiNguez et al.
(2013)

Filsecker and
Hickey (2014)
Garris et al. (2002)

Glover (2013)

Hoffmann et al.
(2009)
Huang et al. (2010)

Leftheriotis et al.
(2017)

McDaniel et al.
(2012)

Park et al. (2019)

Skinner et al.
(2004)

Tan et al. (2007)

Yang et al. (2018)
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Experiment
Experiment
Theoretical

Framework
Meta-analysis

Mixed methods
Qualitative
Survey
Empirical study
Survey Research

Experiment

Meta-analysis

Theoretical
Framework

Experiment

University
students
Fifth-grader
All

All

Adult teachers
Undergraduate
students
15-18
University
students
University
students

All

All

11-12

211

106

86

264

16

200

64

43

Rewards and competition mechanisms increase the students' motivation
to complete optional exercises.
The use of external rewards is one of the efforts to motivate learning.

In-game scorekeeping may encourage players to replay the game to
improve their performance.

Different rewards would offer different degrees of motivation to
different learners, and thus the reward(s) should be deliberately designed
to ensure that they motivate all. For example, points could be earned,
and a 'price list' of various prizes could be used so that users could strive
for something that interests them.

Rewards would motivate learners to do more activities directly affiliated
with the learning outcomes.

Rewards positively increased learners’ motivation and sustained the
game playing and learning cycle in DGBL.

When a reward is involved in a game, players will usually have more
desire to win, and therefore their motivation will be increased.

Rewards in the form of badges and achievements "still had the
motivational effect that was desired".

The desire of the user to receive such rewards will motivate users to
engage more in the learning task through rewards that make the game
experience more pleasant and thus increase the level of learning.
Rewards can improve learning outcomes by motivating people to pursue
complex tasks or goals which they might otherwise be less interested in
or attempt less diligently.

Rewards must be given to the learners in the game. It allows the learners
to evaluate their performance. Learners would be motivated to obtain
rewards and confidence in the next task. On the other hand, if little or no
rewards are obtained, learners would attempt to perform the same task
again to attain higher achievement.

Learners keen to perform more tasks have better chances of earning
rewards in the game-based English learning system. Thus, making them
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Enhance positive
emotions

Zin et al. (2009)

De Wet and Venter
(2019)

DomiNguez et al.
(2013)

McKernan et al.
(2015)

Reeve (2006)
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Theoretical
Framework
Mixed methods
Experiment

Experiment

Meta-analysis

All
8-12

University
students
College
student

All

60

211

242

more motivated to proceed with another form of task. Consequently,
learners' language performance could be improved through gameplay.
Reward/award is one way to motivate learners to continue the gameplay
and overcome the difficulties of each game level.

The rewards constructed elicited strong positive emotions in learners
and were closely connected to the mobile mathematical learning games.
A virtual reward system could elicit positive emotions upon task
completion, motivating students to complete more tasks.

Regardless of how many reward features are present, players respond
positively to the game when they feel rewarded while playing.
Extrinsic rewards stimulate positive emotion and facilitate behaviour by
signalling a forthcoming opportunity for personal gain.
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3 FINDINGS

The use of rewards in the education sector is not a new phenomenon, as educators have been
utilising rewards in various stages of education, such as early childhood education (Behnamnia et
al., 2020; Ronimus et al., 2014), primary education (Abramovich et al., 2013; Chen, 2012; Yang
et al., 2016), secondary education (Kazimoglu et al., 2012; Khan et al., 2017; Leftheriotis et al.,
2017), and tertiary education (Barata et al., 2013; Cameron et al., 2005; DomiNguez et al., 2013;
Huang et al., 2010; McDaniel et al., 2012; McKernan et al., 2015; Murayama & Kitagami, 2014;
Park et al., 2019). In a traditional classroom setting, teachers usually reward students who achieve
outstanding academic performance to recognise their efforts and accomplishments (Souza et al.,
2017). Students with low academic performance, on the other hand, are also rewarded for boosting
vital student motivation (Pinter et al., 2020). Some everyday rewards offered in a traditional
classroom include "praise, attention, stickers, gold stars, privileges, good grades, tokens, approval,
scholarships, candy, food, trophies, checkmarks and points, good citizen certificates, awards,
money, smiles, positive feedback, public recognition, pats on the back, prizes, special materials,
free time, incentive plans, and honour rolls" (Reeve, 2006, p. 3).

Generally, rewards are divided into two main types: intrinsic and extrinsic. Sajeva (2014) defined
intrinsic rewards as psychological or internal rewards that an individual receives directly from
completing a task, while extrinsic rewards, on the other hand, are tangible rewards that
organisations offer to individuals. Additionally, according to Magerko et al. (2008), intrinsic
rewards derive from the learning and playing process, while extrinsic rewards derive from grades,
points, winning, and approval. From psychologists' point of view, rewards are provided in
exchange for something else that is compensation under an outsider's control (Hidi, 2016), while
neuroscientists perceive rewards as constructive reinforcements that boost the likelihood of
repetitive actions associated with them (Schultz, 2010). Statistically, behaviour frequently
associated with rewards such as food and money is 65 times more likely to be repeated than actions
that have not been rewarded (Berridge & Robinson, 2003; Correa, 2018).

Glover (2013) states that rewards in DGBL are presented differently and vary depending on the
game's context and concept. Nevertheless, there are six significant rewards categories represented
in DGBL.: achievement, leaderboards, level, new features, points, and prizes. As shown in Table
1, rewards in the form of achievement were examined in five out of thirteen studies (Charles et al.,
2010; Glover, 2013; Lister, 2015; Nicholson, 2015; Richter et al., 2014). Achievement is a type of
"symbolic award for any skill, knowledge, or achievement"”, which can be shown by the learners
to "let others know of their mastery or knowledge” (Abramovich et al., 2013, p. 218). Similarly,
Glover (2013) defined 'achievements' as a symbol displayed publicly on online profiles that draw
attention to the accomplishments of an individual, which allows individuals to keep track of their
progress and boast to third parties (p. 2001). Badges and gold stars also fall under this reward
category (Abramovich et al., 2013; Glover, 2013).

Leaderboards imply that players' rank is displayed according to their in-game performance.
Conventionally, leaderboards are commonly used in sports to show where a team stands relative
to its opponent. However, the same concept is also integrated into DGBL and is prevalently used
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in multiplayer games, particularly games with fixed times and objectives (Glover, 2013, p. 2001).
O'Donovan et al. (2013) mentioned that using a leaderboard in DGBL would foster a sense of
rivalry and belonging to like-minded groups. Seven of the thirteen studies were reported to have
used leaderboards to reward players (Glover, 2013; Huang et al., 2018; Lister, 2015; Mekler et al.,
2013; Nicholson, 2015; Pinter et al., 2020; Richter et al., 2014).

Levels split a game into tiny, separate, and feasible chunks and progressing to the next level is
frequently a powerful motivator for deliberate attempts (Gasland, 2011). According to Zagal et al.
(2005), levels are goal metrics since they evaluate and offer feedback on players' game
performance. Rewards in the form of levels were reported in five out of the thirteen studies. (Huang
et al., 2018; Lister, 2015; Mekler et al., 2013; Nicholson, 2015; Richter et al., 2014).

There have been 'new features' in DGBL in engaging the learners to continue playing. These new
features refer to features that are unavailable at lower levels and can only be obtained after learners
have performed certain tasks or have achieved a specific objective. Two studies reported new
features as one of the types of rewards presented in DGBL (see Table 1; Kazimoglu et al., 2012;
McKernan et al., 2015). For instance, Kazimoglu et al. (2012) reported that the rewards presented
in a technical game prototype such as '‘Program Your Robot' are new features to the game, namely
new collectable pieces, slots and enemy robots to avoid while players progress through the game.
Moreover, McKernan et al. (2015) further clarified that new game features such as unlocking new
tasks, earning items to personalise their avatar, or winning trophies are some in-game features that
players find appealing.

Rewards, which are presented in the form of points similar to the conventional 'marks' or 'scores'
that a student receives in a classroom, are among the three most basic reward elements found in
DGBL (Zagal et al., 2005). Six out of thirteen studies reported that rewards in the form of points
were constantly used in DGBL (Charles et al., 2010; Lister, 2015; Mekler et al., 2013; Nicholson,
2015; Pinter et al., 2020; Richter et al., 2014). Furthermore, Gasland (2011) reported that
gamification uses a point-based reward system that is both motivating and enjoyable.

Prizes in DGBL exist in many forms, such as game tokens, trophies, medals, coins, and virtual
stickers. Prizes are the most widely used reward component found in DGBL, which are reported
in eight out of the thirteen studies that are listed in Table 1 (Behnamnia et al., 2020; Glover, 2013;
Lister, 2015; McKernan et al., 2015; Nicholson, 2015; Richardson & Lyytinen, 2014; Richter et
al., 2014; Yang et al., 2016). For example, the educational DGBL mobile application on a reading
DGBL 'GraphoGame' presents extrinsic rewards in the form of game tokens and virtual stickers to
reward the learners for their performance (Richardson & Lyytinen, 2014). The reward system is
controlled by a personal avatar created at the beginning of the game (Thomson et al., 2020).
Moreover, McKernan et al. (2015) added that tokens and rewards gained by the players along the
game's storyline would be used to purchase the components needed to complete a task (e.g., repair
the ship) and promote a sense of game progression.

Regardless of the types of rewards presented in DGBL, the effects of rewards on learners' learning
process are consistent. Apart from the positive emotions that learners experience after receiving
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rewards, DGBL also helps engage the players and thus increases learners' motivation, enhances
concentration, enhances memory consolidation, and elicits better knowledge retention.

According to Stevens and Bavelier (2012), attention is vital in many cognitive functions as it
regulates the flow of information between individuals and their surroundings. The ability to
concentrate selectively determines successful learning and impacts academic performance.
Therefore, incorporating DGBL in learning would facilitate learners to concentrate better. It is said
so because when learners are presented with rewards while they are playing, they tend to pay full
attention and concentrate fully on the content of the game to obtain more rewards (Ge, 2018). In a
study conducted by Ronimus et al. (2014), it was reported that parents whose children used the
rewards version of GraphoGame reported that their children seemed to concentrate better during
the play sessions than those who used the non-reward version of GraphoGame. They also added
that fantasy elements and a more comprehensive range of learning activities in GraphoGame might
have enhanced the children's attention while gaming (Ronimus et al., 2014).

DGBL has also demonstrated promising effects in better knowledge retention among players. For
example, Cooper (2014) revealed that one of the ways to move up to another level of the pyramid
is by asking questions frequently. The answers obtained from asking questions would enrich the
information with meaning and context (Cooper, 2014). Additionally, Nuthall (2000) suggests that
an elaborative rehearsal strategy should be used for a learner to retain knowledge effectively. When
a learner elaborates on a piece of information, they are more likely to remember it for a longer
time. Learners will recall new information more readily when they link the unfamiliar information
to the information they already know (Nuthall, 2000). In an experiment by Ge (2018), the presence
of a 'reward or punishment' pattern in DGBL enabled the learners to better retain the knowledge
in their minds as compared to another two control groups that employed the 'only reward' strategy
and 'no reward nor punishment' pattern.

Learner engagement can be described as "behavioural engagement, cognitive engagement, and
motivational engagement™ (Linnenbrink & Pintrich 2003, p.122). Learners who are behaviourally
engaged would persevere and seek assistance compared to those who are not (Linnenbrink &
Pintrich, 2003). To be genuinely cognitively engaged, a learner must be immersed in detailed
thoughts about the materials learned and distinguish between what they understand and what they
do not understand. In contrast, motivational engagement refers to the learners' interests, values,
and affect (Linnenbrink & Pintrich, 2003).

As DGBL is integrated into conventional classrooms, educators no longer bear the sole
responsibility of engaging learners since the rewards component in DGBL is proven to effectively
engage the learners (Chen, 2012; Khan et al., 2017; Moon et al., 2011; Przybylski et al., 2010;
Yang et al., 2016). According to Nicholson (2015), many reward-based gamification technologies
are causing an immediate upsurge of engagement as users continue to experience this promising
approach. It provides learners with immediate feedback on their performance, thereby maintaining
participation in-game activities. Moreover, Przybylski et al. (2010) also added that rewards were
effective motivators of engagement in digital games.
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Regardless of the types of rewards used in DGBL, the impact on learners' engagement remains the
same. For instance, rewards in virtual coins could motivate players to take care of their virtual
pets, indirectly facilitate learning (Chen, 2012). Furthermore, rewards in virtual stars and digital
badges also help engage learners' self-efficacy and learning performance. (Leftheriotis et al., 2017;
Yang et al., 2016). Khan et al. (2017) added that challenge, progression, points, and levels in
DGBL to achieve desired learning goals could boost student engagement.

Above all, Ronimus et al. (2014) mentioned that fantasy elements and novel task types might
increase learners' engagement in DGBL. However, this effect may not be durable if there are
drawbacks in the game design. Behaviour caused by the rewards is directly proportional to the
rewards provided. Termination of the rewards will also lead to stopping the behaviour (Nicholson,
2015). Therefore, every game designer should design games so that the players do not obtain
rewards too quickly. As stated by Glover et al. (2013), "Rewards should be desirable by the
learners, and one of the ways to ensure desirability is through the creation of artificial scarcity” (p.
7).

Memory consolidation refers to transforming a "temporary, labile memory into a more stable and
long-lasting form" (Squire et al., 2015, p.1). It is the process of converting newly learned
information and experience into long-term memory (Urcelay & Miller, 2008). Memory
consolidation is a time-dependent process that transforms the present-day experience into long-
term memory, possibly due to structural and chemical changes in the nervous systems (Urcelay &
Miller, 2008). Rewards in DGBL are reported to enhance the memory consolidation of learners.
Several studies have demonstrated that extrinsic rewards boost memory consolidation in
individuals. A neuroscientific study by Duzel et al. (2010) found that the anticipation of an
extrinsic reward could facilitate memory consolidation by triggering the mesolimbic reward
system, enhancing the release of phasic dopamine in the hippocampal memory system. Thus,
extrinsic rewards enhance memory consolidation even without the accompanying motivational and
attentional processes (Shohamy & Adcock, 2010).

Nevertheless, the idea that rewards have strong motivational properties ultimately induces
individuals to participate in learning activities and pay attention to them. For this reason, most
previous findings of the effects of extrinsic reward expectation on memory enhancement can be
explained in terms of enhanced motivation and attention. Research participants might recall task-
related materials better simply because they are motivated by the rewards (Murayama & Kitagami,
2014). Furthermore, reward-associated items were more recalled and more fixated during
encoding, demonstrating that the rewards might enhance the player's focus on some stimuli more
than others, making them more noteworthy and memorable (Loftus, 1972). In addition, Erhel and
Jamet (2013) also found that including feedback in DGBL helps improve memorisation, which
follows the cognitive load theory.

Motivation can be categorised into intrinsic and extrinsic motivations (Deci & Ryan, 2010).
Intrinsic motivation is a form of motivation that arises from people's innate interest in activities
that brings novelty and challenge. With that being said, "individuals who are intrinsically driven
do not require external rewards to act, but it reflects an individuals' sense of who they are and what
interests them" (Deci & Ryan, 2010, p. 1). In contrast, extrinsic motivation involves engaging in
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an activity for external reasons and achieving a different goal. Consequently, individuals are
extrinsically motivated when they perform an activity to earn money, avoid punishment, or
conform to societal standards (Deci and Ryan, 2010). When individuals receive monetary prizes
or awards for engaging in an activity, they find it less enjoyable. They are less likely to partake in
it willingly than before they were paid (Deci et al., 1999). Although their findings may be valid,
other studies indicate otherwise.

The impact of rewards in DGBL on the learners' motivation is constant even when presented in
various forms. For example, the feedback systems in DGBL systems, in various forms (i.e., points,
levels, scores, or progress bars), all have the same motivational effect in encouraging the learners
to continue playing (Arifudin et al., 2020). Furthermore, learners are motivated to reach the top
level when their points appear on the scoreboard (Alhebshi & Halabi, 2020). When rewards are
presented to the learners upon completing an activity or reaching a particular objective, their
motivation will be increased (Abramovich et al., 2013; Behnamnia et al., 2020; Constantin et al.,
2017; Dicheva et al., 2015; Dominguez et al., 2013; Huang et al., 2010; Leftheriotis et al., 2017;
McDaniel et al., 2012) and their game playing and learning cycle will be sustained (Huang et al.,
2010). As a consequence, their learning outcome will be improved (Behnamnia et al., 2020;
Hoffmann et al., 2009; Huang et al., 2010; Park et al., 2019; Skinner et al., 2004) as the learners
would keep replaying the game to improve their performance (Behnamnia et al., 2020; Garris et
al., 2002; Tan et al., 2007; Yang et al., 2018). In summary, the use of external rewards in DGBL
is one of the ways to motivate learners to continue the gameplay and overcome the difficulties of
each game level (Zin et al., 2009) and motivate learning (Filsecker & Hickey (2014).

The natural response towards the anticipation of rewards is generally favourable. Excitement,
happiness, joy, and gratitude are the typical emotions students show when rewards are offered to
them in return for positive behaviours. Like every other human being, students are naturally
responsive to the signal of attaining and pleasure (Reeve, 2006). When the neural activity
increases, the individual would feel positive emotions such as hope and interest as a specific part
of the brain known as the behavioural activation system (BAS) is in charge of generating
intrinsically positive emotions. The BAS activation would literally and physically motivate the
individual to shift towards environmental signals of personal gain, further facilitating actions
(Reeve, 2006). Additionally, virtual reward systems can elicit positive emotions upon task
completion, motivating students to complete more tasks (DomiNguez et al., 2013). Ultimately,
regardless of the number of reward features, players respond positively to the game when they feel
rewarded while playing (McKernan et al., 2015).

4 DISCUSSION

Rewards play a massive role in an individual's learning process. Apart from the positive emotions
that learners experience after receiving rewards, rewards facilitate learner engagement, increase
motivation, elicit better knowledge retention, foster better learner concentration, and improve
memory consolidation. This review provides an overview of the literature about the types of
rewards used in DGBL and the effects of rewards in DGBL on the learning process of individuals.
Rewards in DGBL are presented differently and vary depending on the game's context and concept.
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Generally, there are six main categories of rewards represented in DGBL: achievement,
leaderboards, level, new features, points, and prizes.

According to the self-determination theoretical perspective, DGBL that provides a reward system
and feedback in the form of points could help fulfil the learners' need for competence (Sailer et al.,
2017). The reward system in DGBL provides feedback on the learner's performance and thus
facilitates educators' evaluation of the learner's performance (Bai et al., 2020). Learners tend to
compare themselves to their peers to evaluate their performances (Baldwin & Mussweiler, 2018).
Consequently, learners may strive to perform better in games once they know that their peers have
won certain game elements or have achieved a high position on the leaderboard (Huang & Hew,
2018).

Bai et al. (2020) also added that rewards in DGBL can meet learners' desire for recognition as
learners like to have their effort appreciated by others. Satisfying an individual's need for
recognition can be viewed as a form of positive reinforcement in operant conditioning theory
(Garren et al., 2013). Hence, once a learner completes a task and receives positive reinforcement
(rewards), the probability of the target response occurring again increases (Landers et al., 2014).
Bai et al. (2020) further argue that rewards in DGBL could encourage the learners to set goals. In
line with the goal-setting theory, setting a goal before performing an activity could fixate an
individual's attention on the target and thus increase their perseverance (Kapp, 2014).

Several important limitations arose regarding this comprehensive review, which affects the
findings. Although all age groups use DGBL, limited research is available on a specific age group.
Secondly, many studies were omitted from the findings due to the irrelevance of the studies to the
research questions. To elaborate, the rewards mentioned in some studies did not specifically refer
to the rewards found in DGBL but to extrinsic rewards in general. Finally, due to the time
constraint to search for relevant research articles that fit the research questions, there might be
publications that have yet to be explored through hand searching.

ACKNOWLEDGEMENTS

This research did not receive any specific grant from funding agencies in the public, commercial,
or not-for-profit sectors.

REFERENCES

Abramovich, S., Schunn, C., & Higashi, R. M. (2013). Are badges useful in education? It depends
upon the type of badge and expertise of the learner. Educational Technology Research and
Development, 61(2), 217-232. https://doi.org/10.1007/s11423-013-9289-2

Alhebshi, A. A., & Halabi, S. M. (2020). Teachers' and learners' perceptions towards digital game-

based learning in ESL classroom. Journal for the Study of English Linguistics, 8(1), 166.
https://doi.org/10.5296/jsel.v8i1.17353

81



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Arifudin, D., Sulistiyaningsih, E., & Kautsar, I. A. (2020). Optimisation of the digital game-based
learning instructional design (DGBL-ID) method as learning support media. Jurnal Mantik, 4(3),
2147-2154. https://doi.org/10.35335/mantik.\0l4.2020.1092.pp2147-2154

Bai, S., Hew, K. F., & Huang, B. (2020). Does gamification improve student learning outcomes?
Evidence from a meta-analysis and synthesis of qualitative data in educational contexts.
Educational Research Review, 30, (1), 30-34. https://doi.org/10.1016/j.edurev.2020.100322

Baldwin, M., & Mussweiler, T. (2018). The culture of social comparison. Proceedings of the
National Academy of Sciences, 115(39), E9067—E9074. https://doi.org/10.1073/pnas.1721555115

Barata, G., Gama, S., Jorge, J., & Goncalves, D. (2013). Improving participation and learning with
gamification. Proceedings of the First International Conference on Gameful Design, Research,
and Applications, 10-17. https://doi.org/10.1145/2583008.2583010

Beck, J. C., & Wade, M. (2006). The Kids Are Alright: How the Gamer Generation is Changing
the Workplace (lllustrated ed.). Harvard Business Review Press.

Behnamnia, N., Kamsin, A., Ismail, M. A. B., & Hayati, A. (2020). The effective components of
creativity in digital game-based learning among young children: A case study. Children and Youth
Services Review, 116, 105227. https://doi.org/10.1016/j.childyouth.2020.105227

Berridge, K. C., & Robinson, T. E. (2003). Parsing reward. Trends in Neurosciences, 26(9), 507—
513. https://doi.org/10.1016/s0166-2236(03)00233-9

Cameron, J., Pierce, W. D., Banko, K. M., & Gear, A. (2005b). Achievement-Based Rewards and
Intrinsic Motivation: A Test of Cognitive Mediators. Journal of Educational Psychology, 97(4),
641-655. https://doi.org/10.1037/0022-0663.97.4.641

Charles, D., Charles, T., McNeill, M., Bustard, D., & Black, M. (2010). Game-based feedback for
educational multi-user virtual environments. British Journal of Educational Technology, 42(4),
638-654. https://doi.org/10.1111/j.1467-8535.2010.01068.x

Chen, P., Kuo, R., Chang, M., & Heh, J. S. (2017). The effectiveness of using in-game cards as a
reward. Research and Practice in Technology Enhanced Learning, 12(1), 1-23.
https://doi.org/10.1186/s41039-017-0054-8

Chen, Z. H. (2012). We care about you: Incorporating pet characteristics with educational agents
through a reciprocal caring approach. Computers & Education, 59(4), 1081-1088.
https://doi.org/10.1016/j.compedu.2012.05.015

Constantin, A., Johnson, H., Smith, E., Lengyel, D., & Broshan, M. (2017). Designing computer-
based rewards with and for children with Autism Spectrum Disorder and/or Intellectual Disability.
Computers in Human Behavior, 75, 404-414. https://doi.org/10.1016/j.chb.2017.05.030

Cooper, P. (2014). Data, information, knowledge and wisdom. Anaesthesia & Intensive Care
Medicine, 15(1), 44-45. https://doi.org/10.1016/j.mpaic.2013.11.009

82



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Correa, C. M., Noorman, S., Jiang, J., Palminteri, S., Cohen, M. X., Lebreton, M., & van Gaal, S.
(2018). How the level of reward awareness changes the computational and electrophysiological
signatures of reinforcement learning. The Journal of Neuroscience, 38(48), 10338-10348.
https://doi.org/10.1523/jneurosci.0457-18.2018

Cruz, C., Hanus, M. D., & Fox, J. (2017). The need to achieve: Players' perceptions and uses of
extrinsic meta-game reward systems for video game consoles. Computers in Human Behavior, 71,
516-524. https://doi.org/10.1016/j.chb.2015.08.017

De Wet, L., & Venter, M. 1. (2019). Model for the continuance use intention of mobile learning
games. Model for the Continuance Use Intention of Mobile Learning Games, 17(1), 73-89.
https://journals.co.za/doi/abs/10.10520/EJC-1aechab391

Deci, E. L., & Ryan, R. M. (2010). Intrinsic motivation. The Corsini Encyclopedia of Psychology.
https://doi.org/10.1002/9780470479216.corpsy0467

Deci, E. L., Koestner, R., & Ryan, R. M. (1999). A meta-analytic review of experiments examining
the effects of extrinsic rewards on intrinsic motivation. Psychological Bulletin, 125(6), 627—668.
https://doi.org/10.1037/0033-2909.125.6.627

Dicheva, D., Dichev, C., Agre, G., & Angelova, G. (2015). Gamification in education: A
systematic mapping study. Journal of Educational Technology & Society, 18(3), 75-88.

Dickey, M. D. (2005). Engaging by design: How engagement strategies in popular computer and
video games can inform instructional design. Educational Technology Research and Development,
53(2), 67-83. https://doi.org/10.1007/bf02504866

Dominguez, A., Saenz-de-Navarrete, J., de-Marcos, L., Ferndndez-Sanz, L., Pagés, C., &
Martinez-Herraiz, J. J. (2013). Gamifying learning experiences: Practical implications and
outcomes. Computers & Education, 63, 380-392. https://doi.org/10.1016/j.compedu.2012.12.020

Diizel, E., Bunzeck, N., Guitart-Masip, M., & Diuzel, S. (2010). Novelty-related motivation of
anticipation and exploration by dopamine (NOMAD): Implications for healthy ageing.
Neuroscience & Biobehavioral Reviews, 34(5), 660-669.
https://doi.org/10.1016/j.neubiorev.2009.08.006

Erhel, S., & Jamet, E. (2013). Digital game-based learning: Impact of instructions and feedback
on motivation and learning effectiveness. Computers & Education, 67, 156-167.
https://doi.org/10.1016/j.compedu.2013.02.019

Filsecker, M., & Hickey, D. T. (2014). A multilevel analysis of the effects of external rewards on
elementary students' motivation, engagement and learning in an educational game. Computers &
Education, 75, 136-148. https://doi.org/10.1016/j.compedu.2014.02.008

Furid, D., Juan, M. C., Segui, I., & Vivg, R. (2014). Mobile learning vs traditional classroom

lessons: a comparative study. Journal of Computer Assisted Learning, 31(3), 189-201.
https://doi.org/10.1111/jcal.12071

83



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Garren, M. V., Sexauer, S. B., & Page, T. L. (2013). Effect of circadian phase on memory
acquisition and recall: Operant conditioning vs Classical conditioning. PLoS ONE, 8(3), e58693.
https://doi.org/10.1371/journal.pone.0058693

Garris, R., Ahlers, R., & Driskell, J. E. (2002). Games, Motivation, and Learning: A Research and
Practice Model. Simulation & Gaming, 33(4), 441-467.
https://doi.org/10.1177/1046878102238607

Gasland, M. M. (2011). Game mechanic based e-learning: A case study (Master's thesis,
Norwegian University of Science and Technology, Norway).

Ge, Z. G. (2018). The impact of a forfeit-or-prize gamified teaching on e-learners' learning
performance. Computers & Education, 126, 143-152.
https://doi.org/10.1016/j.compedu.2018.07.009

Glover, 1. (2013, June). Play as you learn: Gamification as a technique for motivating learners. In
Edmedia+ innovate learning (pp. 1999-2008). Association for the Advancement of Computing in
Education (AACE).

Hidi, S. (2015). Revisiting the role of rewards in motivation and learning: Implications of
neuroscientific research. Educational Psychology Review, 28(1), 61-93.
https://doi.org/10.1007/s10648-015-9307-5

Hoffmann, K. F., Huff, J. D., Patterson, A. S., & Nietfeld, J. L. (2009). Elementary teachers' use
and perception of rewards in the classroom. Teaching and Teacher Education, 25(6), 843-849.
https://doi.org/10.1016/j.tate.2008.12.004

Huang, B., & Hew, K. F. (2018). Implementing a theory-driven gamification model in higher
education flipped courses: Effects on out-of-class activity completion and quality of artifacts.
Computers & Education, 125, 254-272. https://doi.org/10.1016/j.compedu.2018.06.018

Huang, B., Hew, K. F., & Lo, C. K. (2018). Investigating the effects of gamification-enhanced
flipped learning on undergraduate students' behavioral and cognitive engagement. Interactive
Learning Environments, 27(8), 1-21. https://doi.org/10.1080/10494820.2018.1495653

Huang, W. H., Huang, W. Y., & Tschopp, J. (2010). Sustaining iterative game playing processes
in DGBL: The relationship between motivational processing and outcome processing. Computers
& Education, 55(2), 789-797. https://doi.org/10.1016/j.compedu.2010.03.011

Hwa, S. P. (2018). Pedagogical Change in Mathematics Learning: Harnessing the Power of Digital
Game-Based Learning. Journal of Educational Technology & Society, 21(4), 259-276.
http://www.jstor.org/stable/26511553

Kapp, K. M. (2014). The gamification of learning and instruction fieldbook: Ideas into practice.
John Wiley & Sons.

84



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Kazimoglu, C., Kiernan, M., Bacon, L., & MacKinnon, L. (2012). Learning programming at the
computational thinking level via digital gameplay. Procedia Computer Science, 9, 522-531.
https://doi.org/10.1016/j.procs.2012.04.056

Khan, A., Ahmad, F. H., & Malik, M. M. (2017). Use of digital game-based learning and
gamification in secondary school science: The effect on student engagement, learning and gender
difference. Education and Information Technologies, 22(6), 2767-2804.
https://doi.org/10.1007/s10639-017-9622-1

Landers, R. N., Bauer, K. N., Callan, R. C., & Armstrong, M. B. (2014). Psychological theory and
the gamification of learning. Gamification in Education and Business, 165-186.
https://doi.org/10.1007/978-3-319-10208-5 9

Leftheriotis, 1., Giannakos, M. N., & Jaccheri, L. (2017). Gamifying informal learning activities
using interactive displays: An empirical investigation of students' learning and engagement. Smart
Learning Environments, 4(1), 1-19. https://doi.org/10.1186/s40561-017-0041-y

Linnenbrink, E. A., & Pintrich, P. R. (2003). The role of self-efficacy beliefs in student
engagement and learning in the classroom. Reading & Writing Quarterly, 19(2), 119-137.
https://doi.org/10.1080/10573560308223

Lister, M. (2015). Gamification: The effect on student motivation and performance at the post-
secondary level. Issues and Trends in Educational Technology, 3(2), 1-16.
https://doi.org/10.2458/azu_itet _v3i2_lister

Loftus, G. R. (1972). Eye fixations and recognition memory for pictures. Cognitive Psychology,
3(4), 525-551. https://doi.org/10.1016/0010-0285(72)90021-7

Magerko, B., Heeter, C., Fitzgerald, J., & Medler, B. (2008). Intelligent adaptation of digital game-
based learning. Proceedings of the 2008 Conference on Future Play Research, Play, Share -
Future Play '08. https://doi.org/10.1145/1496984.1497021

McDaniel, R., Lindgren, R., & Friskics, J. (2012). Using badges for shaping interactions in online
learning environments. 2012 IEEE International Professional Communication Conference.
https://doi.org/10.1109/ipcc.2012.6408619

McKernan, B., Martey, R. M., Stromer-Galley, J., Kenski, K., Clegg, B. A., Folkestad, J. E.,
Rhodes, M. G., Shaw, A., Saulnier, E. T., & Strzalkowski, T. (2015). We don't need no stinkin'
badges: The impact of reward features and feeling rewarded in educational games. Computers in
Human Behavior, 45, 299-306. https://doi.org/10.1016/j.chb.2014.12.028

Mekler, E. D., Brihlmann, F., Opwis, K., & Tuch, A. N. (2013). Do points, levels and leaderboards
harm intrinsic motivation? Proceedings of the First International Conference on Gameful Design,
Research, and Applications, 66-73. https://doi.org/10.1145/2583008.2583017

85



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Moon, M. K., Jahng, S. G., & Kim, T. Y. (2011). A computer-assisted learning model based on
the digital game exponential reward system. Turkish Online Journal of Educational Technology-
TOJET, 10(1), 1-14.

Murayama, K., & Kitagami, S. (2014). Consolidation power of extrinsic rewards: Reward cues
enhance long-term memory for irrelevant past events. Journal of Experimental Psychology:
General, 143(1), 15-20. https://doi.org/10.1037/a0031992

Nicholson, S. (2014). A RECIPE for Meaningful Gamification. Gamification in Education and
Business, 1-20. https://doi.org/10.1007/978-3-319-10208-5_1

Nuthall, G. (2000). The role of memory in the acquisition and retention of knowledge in science
and  social  studies  units. Cognition  and Instruction, 18(1),  83-139.
https://doi.org/10.1207/s1532690xci1801 04

O'Donovan, S., Gain, J., & Marais, P. (2013). A case study in the gamification of a university-
level games development course. Proceedings of the South African Institute for Computer
Scientists and Information Technologists Conference on - SAICSIT '13, 242-251.
https://doi.org/10.1145/2513456.2513469

Park, J., Kim, S., Kim, A., & Yi, M. Y. (2019). Learning to be better at the game: Performance vs
completion contingent reward for game-based learning. Computers & Education, 139, 1-15.
https://doi.org/10.1016/j.compedu.2019.04.016

Pinter, R., Clsar, S. M., Balogh, Z., & Manojlovi¢, H. (2020). Enhancing higher education student
class attendance through gamification. Acta Polytechnica Hungarica, 17(2), 13-33.
https://doi.org/10.12700/aph.17.2.2020.2.2

Preist, C., & Jones, R. (2015). The use of games as extrinsic motivation in education. Proceedings
of the 33rd Annual ACM Conference on Human Factors in Computing Systems.
https://doi.org/10.1145/2702123.2702282

Przybylski, A. K., Rigby, C. S., & Ryan, R. M. (2010). A Motivational Model of Video Game
Engagement. Review of General Psychology, 14(2), 154-166. https://doi.org/10.1037/a0019440

Reeve, J. (2006). Extrinsic Rewards and Inner Motivation. Handbook of Classroom Management.
https://doi.org/10.4324/9780203874783.ch24

Richardson, U., & Lyytinen, H. (2014). The GraphoGame Method: The Theoretical and
Methodological Background of the Technology-Enhanced Learning Environment for Learning to
Read. Human Technology: An Interdisciplinary Journal on Humans in ICT Environments, 10(1),
39-60. https://doi.org/10.17011/ht/urn.201405281859

Richter, G., Raban, D. R., & Rafaeli, S. (2014). Studying gamification: The effect of rewards and

incentives on  motivation. Gamification in Education and Business, 21-46.
https://doi.org/10.1007/978-3-319-10208-5 2

86



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Ronimus, M., Kujala, J., Tolvanen, A., & Lyytinen, H. (2014). Children's engagement during
digital game-based learning of reading: The effects of time, rewards, and challenge. Computers &
Education, 71, 237-246. https://doi.org/10.1016/j.compedu.2013.10.008

Sailer, M., Hense, J. U., Mayr, S. K., & Mandl, H. (2017). How gamification motivates: An
experimental study of the effects of specific game design elements on psychological need
satisfaction. Computers in Human Behavior, 69, 371-380.
https://doi.org/10.1016/j.chb.2016.12.033

Sajeva, S. (2014). Encouraging knowledge sharing among employees: How reward matters.
Procedia - Social and Behavioral Sciences, 156, 130-134.
https://doi.org/10.1016/j.sbspro.2014.11.134

Schultz, W. (2010). Dopamine signals for reward value and risk: Basic and recent data. Behavioral
and Brain Functions, 6(1), 1-9. https://doi.org/10.1186/1744-9081-6-24

Shohamy, D., & Adcock, R. A. (2010). Dopamine and adaptive memory. Trends in Cognitive
Sciences, 14(10), 464-472. https://doi.org/10.1016/j.tics.2010.08.002

Skinner, C. H., Williams, R. L., & Neddenriep, C. E. (2004). Using interdependent group-oriented
reinforcement to enhance academic performance in general education classrooms. School
Psychology Review, 33(3), 384-397. https://doi.org/10.1080/02796015.2004.12086255

Souza, M. R. D. A, Constantino, K. F., Veado, L. F., & Figueiredo, E. M. L. (2017). Gamification
in software engineering education: An empirical study. 2017 IEEE 30th Conference on Software
Engineering Education and Training (CSEE&T). https://doi.org/10.1109/cseet.2017.51

Squire, L. R., Genzel, L., Wixted, J. T., & Morris, R. G. (2015). Memory Consolidation. Cold
Spring Harbor Perspectives in Biology, 7(8), a021766.
https://doi.org/10.1101/cshperspect.a021766

Stevens, C., & Bavelier, D. (2012). The role of selective attention on academic foundations: A
cognitive neuroscience perspective. Developmental Cognitive Neuroscience, 2, S30-S48.
https://doi.org/10.1016/j.dcn.2011.11.001

Tan, P. H., Ling, S. W., & Ting, C. Y. (2007). Adaptive digital game-based learning framework.
Proceedings of the 2nd International Conference on Digital Interactive Media in Entertainment
and Arts - DIMEA '07. https://doi.org/10.1145/1306813.1306844

Thomson, J. M., Foldnes, N., Uppstad, P. H., Nja, M., Solheim, O. J., & Lundetrea, K. (2020). Can
children’s instructional gameplay activity be used as a predictive indicator of reading skills?
Learning and Instruction, 68, 101348. https://doi.org/10.1016/j.learninstruc.2020.101348

Urcelay, G., & Miller, R. (2008). Retrieval from Memory. Learning and Memory: A
Comprehensive Reference, 53—73. https://doi.org/10.1016/b978-012370509-9.00075-9

87



Journal of Cognitive Sciences and Human Development. Vol.8(1), March 2022

Yang, J.C., Lin, M. Y.D., & Chen, S. Y. (2018). Effects of anxiety levels on learning performance
and gaming performance in digital game-based learning. Journal of Computer Assisted Learning,
34(3), 324-334. https://doi.org/10.1111/jcal.12245

Yang, J. C., Quadir, B., & Chen, N. S. (2015). Effects of the Badge Mechanism on Self-Efficacy
and Learning Performance in a Game-Based English Learning Environment. Journal of
Educational Computing Research, 54(3), 371-394. https://doi.org/10.1177/0735633115620433

Zagal, J. P., Mateas, M., Fernandez-Vara, C., Hochhalter, B., and Lichti, N. (2005, June 16-20).
Towards an ontological language for game analysis [Paper presentation]. Digital Games Research
Conference 2005, Changing Views: Worlds in Play, Vancouver, British Columbia, Canada.

Zin, N. A. M., Jaafar, A., & Yue, W. S. (2009). Digital game-based learning (DGBL) model and
development methodology for teaching history. WSEAS transactions on computers, 8(2), 322-333.

88



