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1. Abstract 

Entertainment-focused games are often more complex than their educational counterparts and often 

contain less instruction. This study explores the phenomenon of implicit learning that these games utilise 

to inform and teach players. Observing the current research surrounding game-based learning and the 

implications of future research. The study observed player learning through a mixed-method design in 

which qualitative insights were gained through controlled play sessions. During which participants were 

introduced to Mario Kart World, and surveyed for signs of implicit learning.  

This study highlights a notable gap between entertainment and educational game design and suggests 

the adoption of entertainment-focused reward systems into educational games to better support 

learning and increase player motivation. The findings further advance current understandings of 

reward-driven learning and offer practical implications of rewards to create more engaging 

entertainment games and more informative entertainment-focused ones.  

2. Introduction 

2.1 Context and relevance 

Evolution is a process present in all facets of the world; games are no exception. Modern games take on 

a largely unrecognisable form compared to their predecessors. They now require players to access a 

wide range of skills to play as intended. However, many do not provide players with sufficient instruction 

as to how to utilise available skills or overload the player with informative text/tutorial which most skip, 

both ruin the gameplay experience. As a consequence, players often go into gameplay with low-level 

understandings and must learn as they play. This is known as implicit learning and is a process by which 

people learn unintentionally without direct instruction.  

2.2 Role of reward systems 

The implicit learning process relies on positive reinforcement and negative feedback in order to shape 

one’s understanding. Games achieve this process through the use of reward systems. These are wide 

systems responsible for distributing awards to players based on their accomplishments. They are capable 

of taking many forms, some of which include progression systems, auditory and visual feedback, 

unlockable content, and achievement systems. Implicit learning is often a byproduct of these systems 

when present in entertainment-focused games, as they are typically designed to sustain engagement. Yet 

they still hold the capability to induce learning among players and thus offer a framework for more 

engaging entertainment-focused games and even educational games.  

2.3 Gap in existing research 

Despite the prevalence of these mechanisms within games focused on entertainment little research 

exists on the matter. Research in the area primarily targets educational games, with the intention of 

creating better learning environments. Researchers appear to overlook an obvious area of improvement 



in educational games: their engagement. Entertainment games offer an experience that induces 

prolonged play with little educational value, while educational ones offer a short experience overloaded 

with learning material.  

2.4 Research aim and focus 

This study aims to further explore the implicit learning process with entertainment games to understand 

how to increase the learning potential of said games through rewards. Additionally, it intends to bring 

attention to such games and the information they can provide to developers of educational games. 

Implicit learning is a process undergone through one's regular actions, yet remains underutilised in the 

realm of education. Education is a facet of life that can be better presented in our entertainment.  

3. Literature Review 

3.1 Introduction 

The entertainment-focused video games of today are filled to the brim with complex systems and 

mechanics, yet offer little instruction as to how to utilise them. Many offer short insufficiency tutorials 

aimed at capturing the essence of the mechanics. Players are left to deepen/improve their 

understanding, knowledge, and skills within these games. This process of learning without conscious 

effort or awareness is known as implicit learning. Reward systems are key to this learning process as they 

allow developers to guide player behaviour, sustain prolonged engagement and provide feedback on 

performance. Many of the latest games employ a multitude of reward systems in comparison to older 

entries(see Appendix C); some of these include progression-based motivators, auditory/visual feedback, 

and achievement systems.  

3.2 Theoretical Foundations of Learning and Motivation in Games 

3.2.1 Implicit Learning in Interactive Systems 

Within interactive systems(such as games), learning occurs through repeated interaction/exposure and 

the feedback given in response, instead of directly imparting knowledge upon the participant. Studies 

reveal that game-based learning(GBL) is more effective than traditional learning methods due to an 

increase in focus and curiosity, especially in children (Ronimus et al., 2014). GBL is a constructivist 

process by which knowledge is actively created by the student. (Zapata-Cáceres and Martín-Barroso, 

2021) This constructivist process is what leads to increased engagement, as players are encouraged to 

construct a personal understanding to play the game. Naturally, humans find the regurgitation of 

information to be boring; however, they find interaction to be fascinating. This explains why educational 

games are often more successful than traditional learning methods and further supports the innate 

implicit teaching aptness of games. 



3.2.2 Motivation Theories Relevant to Game Rewards 

Motivation is key to all learning, and GBL is no exception. Researchers have found several theories that 

aid educators in understanding how to correctly utilise games to facilitate learning. One such theory is 

Self-Determination Theory (SDT) responsible for explaining the types of motivations and how to predict 

performance based on motivation type (Park et al., 2019). Cognitive Evaluation Theory(CET) assists SDT 

by further examining the effects of external rewards and how they affect a person’s competence and 

autonomy in the respective area (Park et al., 2019).  Together, the aforementioned theories provide 

insight into how specific rewards may strengthen the intrinsic motivation of rewards, while abstaining 

from undermining said rewards through implementing excessive extrinsic motivators.  The 

above-mentioned theories can be applied to entertainment-focused games to affect reward system 

perception and the learning outcomes reached as a result.  

3.3.0 Reward Systems in Games: Types, Functions, and Player Impact 

3.3.1 Typologies of Reward Systems 

Game reward systems can be categorised by type, and the function and effectiveness of these typologies 

vary heavily. Phillips and his team utilise a 6-category model to define game rewards, access, facility, 

sustenance, glory, praise, and sensory feedback (Phillips et al., 2015). However, this isn’t the only 

prevalent typology; Wang and Sun instead propose the idea of 8 types of reward systems, score systems, 

item-granting rewards, resources, achievement systems, feedback messages, and narrative-based 

rewards (Wang & Sun, 2011). Reward systems are flexible and, as a result, are hard to define as seen in 

the provided research. Nevertheless, the aforementioned typologies provide a foundational 

understanding and simplistic categorisation to understand the proposed question.    

3.3.2 Reward Systems in Entertainment Games 

Entertainment-focused games rely on a reward system primarily to maintain player engagement and 

complete feedback loops to encourage prolonged play. Research reveals these types of games employ a 

wider variety of reward types(see Appendix D) than their educational counterparts. (Tyni et al., 2023). 

The number of reward types present has been shown to directly correlate with play time (Ronimus et al., 

2014). As a result, the larger number of rewards results in higher playtime across these types of games 

compared to educationally inclined ones. The distribution/application of these rewards is also different 

from those used in educational games; rewards are oftentimes embedded into progression systems that 

prioritise intrinsic(internal) engagement. Studies show that learning evoked through intrinsic motivation 

leads to a deeper and more comprehensive understanding of material when compared to learning done 

through extrinsic means (Zapata-Cáceres and Martín-Barroso, 2021).  

3.3.3 Reward Systems in Educational Games 

Educational games typically utilize rewards systems to aid in learning and concept acquisition, rather 

than to maintain long term engagement (Tyni et al., 2022). They often rely on extrinsic rewards such as 

point systems, badges and completion feedback to promote learning. Overall, educational games use 



simpler types of rewards and fewer of them when compared to games designed purely for 

entertainment values. (Tyni et al., 2023). Research reveals that these factors often result in less player 

engagement and shorter play sessions. (Virvou et al., 2005; Wouters & Van Oostendorp, 2013). 

3.3.4 Extrinsic vs Intrinsic Integration in Game-Based Learning 

As mentioned prior, intrinsic integration incorporates rewards and learning material directly into the 

game's core mechanics. While the method leads to increased learning motivation and engagement, it is 

difficult to apply and implement; as a result, games that intend to encode GBL often prefer to utilise 

extrinsic rewards (Brezovszky et al., 2019; Habgood & Ainsworth, 2011; Park et al., 2019). Extrinsic 

integration offers external rewards such as points and or badges. It is often more flexible and offers 

scalability to developers than its counterpart. (Preist & Jones, 2015). However, the use of such rewards 

can often result in less intrinsic motivation and less focused learning in players. 

3.4.0 Reward Systems and Learning Processes 

3.4.1 How Rewards Shape Player Behaviour 

Reward systems shape player behaviour through positive reinforcement, rewarding players for 

completing tasks as intended. They may additionally discourage certain player behaviour through 

warning indications or direct gameplay hindrance. Players are encouraged to adapt their style of play 

through trial and error, based on the rewards they receive (Kaelbling, Littman, & Moore, 1996). Research 

shows that more immediate rewards lead to the development of more rapid behavioural changes in 

players, while delaying rewards often encourages more strategic planning and promotes more sustained, 

focused play. (Tyni et al., 2022). Moreover, studies also find a link between the frequency and the 

assortment of rewards provided, witnessing a positive correlation with higher amounts and length of 

player sessions (Johnson et al., 2018; Ronimus et al., 2014). 

3.4.2 Implicit Learning Facilitated by Reward Structures 

The facilitation of implicit learning through the application of reward structures relies on the repeated 

interaction of players and the use of behavioural adaptation techniques that avoid explicit instruction. 

Players must engage with the process of trial and error to begin to internalise gameplay strategy over 

time. (Kaelbling, Littman & Moore, 1996). Through the introduction of rewards, developers can establish 

rules that the player is encouraged to follow, which promote the acquisition of the intended skills, 

unannounced to the player and occurring without their conscious awareness of the process. Over time, 

this positive reinforcement firmly establishes concepts within the players' minds and enables them to 

develop the intended skills required for play, inducing implicit GBL through sustained play. 

3.4.3 Motivation as a Mediator of Implicit Learning 

While reward systems are a key component to evoking implicit learning among players, it is not the only 

factor to account for. Inherent player motivation plays a monumental part in the process, as SDT suggests 

that rewards themselves influence player motivation and that motivation governs the quality of the 



learning that takes place in players.  (Park et al., 2019). Players will learn the material to a greater degree 

and depth when intrinsically motivated by rewards. In contrast, when player motivation is determined by 

extrinsic rewards, player focus is instead on the accumulation of said rewards rather than the 

understanding of material. Moreover, if player motivation is nonexistent, then players are likely to 

disengage in gameplay before sustainable learning has occurred.  

3.5.0 Gaps Between Educational and Entertainment Games 

3.5.1 Why Educational Games Often Fail 

Educational games often fail for a few reasons, all of which are a result of poor integration of learning 

material into gameplay. Many rely too heavily on extrinsic rewards instead of implementing intrinsic 

rewards where possible. Extrinsic rewards, as discussed previously, have a variety of problems that result 

in reduced engagement compared to their entertainment-focused counterparts. 

3.5.2 What Entertainment Games Do Differently 

Contrarily, entertainment-focused games place priority on long-term player engagement. A result of 

modern game revenue often being driven by in-game transactions, where playtime correlates directly 

with revenue generation. Due to this differing design philosophy, these games often deploy reward 

models that utilise continuous feedback and layered rewards. Studies reveal the aforementioned model 

to lead to longer engagement, higher motivation, and more effective learning environments (Johnson et 

al., 2018; Tyni et al., 2023). 

3.5.3 Research Gaps 

Despite extensive research into the reward systems and their ability to induce learning, little focus has 

been placed on how reward systems in entertainment-focused games facilitate implicit learning. This is 

due to a few studies exploring implicit learning in games, both educational and entertainment-oriented. 

Most studies focus on instructional learning and its presence in games. As a consequence, this study 

explores its focus area with minimal pertinent secondary research.  

3.6 Synthesis and Implications for Implicit Learning 

Entertainment-focused games as a whole demonstrate excellent use of reward systems to induce 

learning, oftentimes better than their educational relatives. Typically garnering more playtime than 

educational games, and can serve as a valuable tool for educational developers to investigate and design 

more effective educational games. Educational games often aren’t played to the same degree as ones 

with entertainment value; better utilisation of implicit learning and more engaging gameplay mechanics 

may grant the ability to better promote learning in individuals. 



4. Methodology 

4.1 Research Design 

This study employs a mixed-method exploratory research design technique to examine how various 

types of reward systems evoke implicit learning in players. A quantitative survey was used to identify 

broader learning trends within players of all backgrounds. The intent behind the survey was to 

supplement the larger focus within the study being the qualitative play sessions. These play sessions 

were employed to inform the study with deeper insight into the learning process that occurs after 

gameplay. This combined approach aimed to understand the motivations and player thinking without 

explicit mention from participants.  

4.2 Participants 

The participants of the study consisted of people from all backgrounds with varying gaming experiences. 

No particular traits of participants were targeted; this was done to obtain results that reflect general 

learning within all levels of players, from the casual to the hardcore. A smaller selection of survey takers 

was requested for additional play sessions and further discussion/questioning. Participants of the play 

test were required to have no experience with the selected game,  Mario Kart World, to avoid the 

warping of the results of the study.  

4.3 Data Collection Methods 

4.3.1 Survey Instrument 

 The aforementioned survey included a variety of closed-ended questions that focused on determining 

demographics and gaming habits of participants, reward system engagement habits, perceived learning 

in games, implicit learning behaviours displayed, and the effects rewards have on the player motivation 

experience. The survey took great care to avoid influencing participant answers and made a considerable 

effort to avoid the use of leading questions and surveyor bias. Additional optional open-ended questions 

were present on the survey to allow participants to add more personal perceived learning experiences 

they have undergone during private recreational gameplay sessions. 

4.3.2 Play Session 

Some survey participants were informed and offered to participate in a gameplay session of Mario Kart 

World. During which participants would be asked to play 3 repeated sessions of the game’s Grand Prix 

mode. The purpose of these sessions was to identify behavioural indicators of implicit learning, such as 

improved control and strategic item use. After the conclusion of the sessions, a short semi-structured 

discussion was conducted to analyse participant observation.   

4.4 Case Selection: Mario Kart World 



During the play session, participants raced through a selection of tracks present within the game's 

Mushroom Cup. All participants played the same selection of tracks. Grand Prix is Mario Kart World’s 

premiere game mode, and the Mushroom Cup is the first in the set and thus has a focus on track 

simplicity. Accordingly, this is why the above-mentioned were selected for the gameplay session.  

Mario Kart World was selected due to the high likelihood of general familiarity with previous entries as a 

result of the series popularity. Additionally, the game was selected for its recent release date, as of the 

time the study was conducted and as a result was a new experience for many participants.  

4.5 Data Analysis  

Survey data was analysed using descriptive statistics to discover trends in the habits and/or perceptions 

of participants. Thematic analysis was subsequently used to interpret data from the conducted play 

sessions, focusing on participant behavioural adaptation, feedback use, and reward-driven persistence. 

Findings from both were compared to locate patterns within the data sets to further understand reward 

systems and their effect on the implicit learning process.  

4.6 Ethical Considerations 

All participants of both the survey and play test were informed that participation was voluntary and they 

had the option to withdraw from the study at any time(see Appendix E, F). No personal data was 

collected from participants, and any data collected was done so in compliance with the Data Protection 

Act (2018). Information regarding the above was provided to participants within the survey(see 

Appendix E and F). 

5. Results/Evaluation 

5.1 Survey Results 

Participant responses from the distributed survey revealed that participants predominantly played 

entertainment-focused games(see Appendix A). Most participants stated that they played daily or a few 

times a week. However, participants' reports showed a notable decrease in the frequency of educational 

games played compared to the aforementioned entertainment games. Participants also commonly 

reported that they often found themselves improving at games without explicit understanding of how 

the improvement occurred, suggesting the presence of implicit learning processes. 

Participants appeared to value intrinsic motivators more heavily than extrinsic ones. As they often 

reported motivators such as mastery, challenge, and personal improvement to be substantial motivators. 

However, the perception of in-game rewards was still positive as many found them to be important 

motivators in prolonged play.  

Participants additionally recalled their improvement without explicit intent in various skills such as 

pattern recognition, problem solving and spatial awareness. Reports show mixed results on intentional 

player learning, but do reveal insight into implicit learning as players described improving without 



understanding. Overall, this data suggests players will undergo implicit learning regardless of their 

intention and are likely to further develop their cognitive thinking abilities.  

5.2 Play Session Observations 

During the play sessions, several observations were made(see Appendix G, H, I). One of which was that 

participants initially requested guidance as to the controls of the game. Upon this initial request, it was 

given; however, on subsequent requests, participants were not instructed on the control scheme. These 

requests continued regularly throughout play; however, they noticeably decreased as play progressed.  

Participants appeared to show significant improvement in driving ability during subsequent sessions. The 

examiner noticed participants maintaining more optimal paths, utilising the game's various alternate 

mechanics to take shortcuts, and adapting play to manipulate item distribution. Prior experience with 

similar games appeared to influence the rate of improvement among participants. Experienced players 

seemed to improve faster; however, race times appeared to be similar among all participants by the final 

session, indicating a similar level of competence among all. These findings suggest that participants were 

capable of achieving a certain level of competence through implicit learning but were unable to surpass 

that ceiling within the given time period.  

5.3 Participant Reflections and Discussion 

Participant responses consistently indicated that learning occurred primarily through trial and error. The 

game provided no explicit instructions, so players were left to experiment. Participants revealed their 

gameplay process, in which they described experimenting with the controls in the beginning. During 

which they attempted to identify the functions of the buttons, i.e. using items, drifting, and jumping.  

As play progressed, participants found themselves utilising speed management techniques. They noted 

learning these techniques through the visual feedback the game provided. Participants noticed a 

correlation between the speed of their carts and the length of time/the amount of flames that were 

present on their cart’s exhaust.  

Participant motivation seemed to be linked closely to competition. Participants mentioned Competitive 

rewards such as remaining in first place, achieving a crown icon, or beating AI opponents as primary 

motivators.  

6. Discussion 

6.1 Linking Findings to Theory 

The findings of this study align with the information provided by existing related studies and theories. 

Participants revealed significant reliance on trial and error to induce gradual behavioural improvement 

when deprived of explicit instruction. In Kim’s study, “Enhancing Reinforcement Learning Performance in 

Delayed Reward System Using DQN and Heuristics”, he finds a similar result. He likewise observed a 

performance plateau when rewards were delayed too heavily (Kim, 2022). Noting his observations 



implies that Mario Kart World's rewards are excessively delayed, as suggested by this study's observed 

performance plateau in participants.  

Additional attention should be placed on sensory rewards, as they appeared to have the most perceived 

impact on participants. A phenomenon explainable by Tyni’s 2023 study showcasing the prevalence of 

the difference type of reward systems in games(See Appendix B and D), in which sensory feedback was 

displayed to be the most used type(Tyni et al., 2022), as a result, participants were likely to notice its 

presence more.  

6.2 Reward Systems as Drivers of Implicit Learning 

The results of both the survey and the session suggest the essential role of reward systems within 

implicit GBL. It appeared that specific types of rewards that evoked learning depended on the genre. 

Partakers of the survey were primarily players of shooter games, who appear to place significant value 

on progressive rewards. While participants of the game session(a racing game) noted the importance of 

sensory feedback in learning. On the surface, this may indicate that shooter games induce player 

learning through progressive rewards while racing games utilize sensory systems. However, further 

observations of the survey results reveal that participants believe they have improved in skills directly 

linked to sensory feedback, such as pattern recognition or spatial awareness.  

 

6.3  Motivation and Player Engagement 

Player motivation appeared to derive from challenge; survey takers and game session participants both 

noted so. A notable observation that reveals where player intrinsic motivations lie. Glory and/or 

challenge are the reward types that evoke the greatest amount of player motivation, which in turn result 

in the deepest form of implicit learning. This can inform further game design to create more informative 

tutorials capable of engaging audiences while maintaining a thorough instructional premise.  

Survey takers added additional value progression, while session participants revealed competition as a 

stronger motivator. Participants of the survey did not find competition as a highly motivating factor in 

games, which greatly contrasts the reports provided by game session players. This discrepancy may 

reflect differences between retrospective self-reporting and motivation experienced during active 

gameplay.  

6.4 Awareness vs Unawareness of Learning 

All participants within this study reported a feeling of improvement before understanding all of what 

they were doing. Session Participants especially found themselves attempting to keep up with the 

game's pace and did not view it directly as learning. This is in line with what studies about implicit 

learning show, that implicit learning often occurs without conscious thought. (Kim, 2022). Reward 

systems in general encouraged players to explore different strategies. However, each seemed to 

influence player behaviour to different degrees. When players deemed rewards as important to their 

goals, they were likely to go out of their way to achieve them, even if that required some 



experimentation. Players deemed some rewards insignificant to gameplay and, as a result, did not feel a 

need to pursue them. A connection appears to be present between the perceived value of a reward and 

the implicit learning surrounding it. As a result, implicit learning is only likely to occur if the perceived 

value of the rewards is greater than the effort expended to achieve them. Players are unlikely to 

acknowledge any learning that occurs within entertainment-focused games due to the perception 

surrounding the said reward.  

6.5 Entertainment Games vs Educational Games 

The report revealed the higher rate at which entertainment-based games are played among the general 

populace. This information reveals the presence of a flaw within the current philosophy of educational 

games. Greater use of implicit learning strategies and better learning material integration can be 

achieved via the utilizing rewards, similarly to that of entertainment games. Educational games often use 

significant amounts of explicit instruction, which differs from the implicit strategies employed by 

entertainment-based games. Educational games likely lack the proper reward systems to evoke implicit 

learning and rely on instruction to remedy. Entertainment-based games should, in contrast, utilise 

explicit instruction to remedy gaps within the implicit learning gameplay loop. Participants were often 

confused by the lack of instruction and avoided rewards that did not appear to make sense upon initial 

inspection.  

6.6 Limitations and Methodological Reflections 

In a retrospective view, the conducted study lacks a large enough audience to produce a comprehensive 

study reflective of the general populace. This issue in the data set likely led to the formation of the 

contrasting results found in player motivation. Further study would likely need to target a larger 

audience and a specific genre of games within the entertainment category to assemble further insight 

into player motivation and the effect they have on implicit learning. Narrowing the scope of this study 

for future endeavours would likely result in more conclusive results. 

6.7 Implications for Game-Based Learning Design 

Reward systems appear to positively impact the implicit learning process for players of 

entertainment-focused games. Game developers should take better consideration of the effects said 

systems have on their players. Further research into the systems being utilized create the potential for 

informative games people want to play. Players will be granted skills and knowledge that they otherwise 

would not have obtained. Merging education and entertainment to create a new category of games 

focused on producing well-rounded intellectual gamers. Implicit learning appears to be the most 

effective way to implement learning into games while maintaining a balance of educational content and 

intrinsic player motivation.  



7. Conclusion 

Given the question of this research report, what are the key takeaways present? Players enjoy the 

process of implicit learning more than the instructional process, as explained by the higher popularity of 

entertainment-focused games. Sensory feedback is the most effective reward type to induce player 

learning. Implicit learning is an underexplored area of GBL, greater research into the area of implicit 

learning and the effects of each explicit reward type is a necessity moving forward, as the current study 

placed a focus on sensory feedback and glory.  While this study is targeted at game developers, both 

educators and psychologists can similarly gain knowledge on the effects reward systems have on players 

of entertainment-focused games.  

8. Appendices 

Appendix A: Survey Results  

 Learning in Play: Investigating the Effects of Reward Systems on learning in Entertainment-focused…

Appendix B: Table Demonstrating the percentage of each Reward type found in games 

during the years 2012 to 2020 

 

Source: (Tyni et al., 2023) 

https://docs.google.com/spreadsheets/d/1fPk0LunMb3iWO0_8PmnKgh4npAHkocqnZBWAtJYmTPM/edit?usp=sharing


Appendix C: Chart Demonstrating the average number of individual reward types 

found in games during the years 2012 to 2020. 

 

 

Source: (Tyni et al., 2023) 



Appendix D: Chart Demonstrating the number of different reward types found in the 

15 most-installed educational mobile games and paid mobile games of 2022 

 

Source: (Tyni et al., 2023) 
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Appendix G: Participant 1 Discussion  



Video Link: https://youtu.be/bcsZTt5NW3c  

Appendix H: Participant 2 Discussion  

Video Link: https://youtu.be/Jh8kUI90ZKo  

Appendix I: Participant 3 Discussion  

Video Link: https://youtu.be/xz7dosVLOfQ  

 

Appendix J: Participant Play Test First and Final Session Recordings 

Video Link: 

https://drive.google.com/drive/folders/1ssiJ6wWyMZm0Ga2MkhSEDU05yg2EWaUH?usp=sharing  
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