
Gamification and Gaming in Cryptocurrency Education 

 

1 

 

 1 

 2 

 3 

This article is a preprint. The article has been peer-reviewed by the Simulation & Gaming 4 

Journal and will be published and made available online in their next issue. 5 

 6 

Suggested citation: 7 

Hadan, H., Zhang-Kennedy, L., Nacke, L. E., & Mäkelä, V. (2023). Gamification and Gaming in 8 

Cryptocurrency Education: Perspectives of Cryptocurrency Investors and Potential Investors. 9 

Simulation & Gaming. https://doi.org/10.1177/10468781231223762  10 

 11 

 12 

 13 

  14 

https://doi.org/10.1177/10468781231223762


Gamification and Gaming in Cryptocurrency Education 

 

2 

 

 15 

 16 

 17 

Gamification and Gaming in Cryptocurrency Education: 18 

Perspectives of Cryptocurrency Investors and Potential Investors 19 

 20 

Hilda Hadan, Leah Zhang-Kennedy, Lennart Nacke, Ville Mäkelä 21 

Stratford School of Interaction Design and Business 22 

University of Waterloo 23 

 24 

Author Note 25 

Hilda Hadan https://orcid.org/0000-0002-5911-1405  26 

Dr. Leah Zhang-Kennedy https://orcid.org/0000-0002-0756-0022  27 

Dr. Lennart Nacke https://orcid.org/0000-0003-4290-8829 28 

Dr. Ville Mäkelä https://orcid.org/0000-0001-6095-2570. 29 

We have no known conflict of interest to disclose. 30 

Correspondence concerning this article should be addressed to Dr. Ville Mäkelä, 31 

Stratford School of Interaction Design and Business, University of Waterloo. 125 St Patrick St, 32 

Stratford, ON N5A 0C1, Canada. Email: ville.makela@uwaterloo.ca.  33 

https://orcid.org/0000-0002-5911-1405
https://orcid.org/0000-0002-0756-0022
https://orcid.org/0000-0003-4290-8829
https://orcid.org/0000-0001-6095-2570
mailto:ville.makela@uwaterloo.ca


Gamification and Gaming in Cryptocurrency Education 

 

3 

 

Abstract 34 

Introduction: In recent years, cryptocurrency has increasingly sparked interest among 35 

investors. Many people have invested in this field without adequate knowledge. Existing 36 

research has shown that using game design elements can be an effective method of education. 37 

Such learning interventions can potentially be a good match for educating market investors, as 38 

they provide risk-free simulations for novice investors to gain practical experience without 39 

having to be concerned about real financial losses. However, it is unclear how market investors 40 

perceive gamified and game-based learning interventions and whether they would adopt them for 41 

cryptocurrency education.  42 

Research Objectives: Our study investigated market investors’ perceptions, needs and 43 

expectations regarding the integration of gamification and game-based learning interventions 44 

in cryptocurrency education.  45 

Methodology: We conducted an online survey with n=413 participants, including experienced 46 

market investors and people who are interested in cryptocurrency. Within the survey, we 47 

presented the mock-ups of two cryptocurrency learning interventions: a gamified cryptocurrency 48 

learning application, and a cryptocurrency learning video game. 49 

Results: From market investors’ perspectives, our study revealed the benefits and drawbacks of 50 

incorporating gamification and game design principles to facilitate learning cryptocurrency. We 51 

identified the need to develop dynamic, accessible, reliable, and community-building gamified 52 

and game-based cryptocurrency learning interventions.  53 
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Conclusion: From our findings, we propose guidance for the integration of gamification and 54 

games in cryptocurrency education, and we provide design recommendations for investor-55 

specific cryptocurrency learning interventions. 56 

 Keywords: Gamification, Game-based Learning, Cryptocurrency, Education, 57 

Market Investor Perspectives 58 

  59 
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1. Introduction 60 

The rapid rise of cryptocurrencies has captivated the global financial scene, spawning a 61 

convergence of economic ideas, creative technology advances, and novel modalities of asset 62 

exchange. Investment in cryptocurrencies purposes has rapidly surged, with approximately 5.8 63 

million active cryptocurrency wallet users worldwide in 2017 (Hileman & Rauchs, 2017). This 64 

number has grown exponentially, estimated to reach 994 million users by 2027 (Statista.com, 65 

2023). Although millions of people have embraced cryptocurrency, many others remain skeptical 66 

or uncertain about investing in this emerging asset (Voskobojnikov et al., 2021). Some novice 67 

investors have suffered losses due to insufficient knowledge of the risks involved (Abramova et 68 

al., 2021), highlighting the importance for investors to have a sufficient understanding of 69 

cryptocurrency and associated risks before investing. 70 

Prior research has identified the necessity of offering investor education before and 71 

during their involvement with cryptocurrency (Hadan et al., 2023). Studies in education 72 

indicated that using gamified and game-based learning interventions positively affects learners’ 73 

motivation, knowledge retention, and practical application of knowledge learned by providing an 74 

immersive learning experience (Domínguez et al., 2013; Filsecker & Hickey, 2014; Krath et al., 75 

2021). Gamification involves incorporating game design elements and mechanics into non-game 76 

settings (Deterding et al., 2011), while game-based learning uses comprehensive games to teach 77 

practical subjects (e.g., military wargames (Simms, 2022)). We believe such learning 78 

interventions are a good match for the specific needs of cryptocurrency market investors, as they 79 

offer interactive and immersive investment simulations for novice investors to gain practical 80 

investment experience without the fear of real financial losses. However, it is unclear how 81 

market investors perceive gamified or game-based learning interventions and whether they 82 



Gamification and Gaming in Cryptocurrency Education 

 

6 

 

would adopt such approaches for cryptocurrency education given the unique aspects of 83 

cryptocurrency such as market volatility, financial risks, and developing regulations (Arsi et al., 84 

2021; Hadan et al., 2023; Katsiampa, 2019). Therefore, to ensure market investors learn 85 

effectively and comprehensively through properly designed gamification and game-based 86 

learning interventions, we believe it is essential to investigate their attitudes, concerns, and needs 87 

for these learning interventions.  88 

Our paper investigates the market investors’ perceptions on the integration of 89 

gamification and game-based learning interventions in cryptocurrency education. We conducted 90 

an online survey and gathered insights from n=413 participants, including experienced 91 

cryptocurrency market investors and people who were interested in cryptocurrency investment 92 

but lacking prior experience in this field. Our survey presented participants with mock-ups of 93 

two cryptocurrency learning approaches based on gamification and game-based design 94 

principles. We inquired about participants’ attitudes, concerns, needs, and perceived benefits and 95 

drawbacks of these two learning approaches. The diverse sample with varying levels of 96 

cryptocurrency knowledge and experience allowed us to explore perceptions and develop 97 

implications based on experienced investors’ cryptocurrency expertise and potential investors’ 98 

motivations and barriers to cryptocurrency learning.  99 

Our participants’ responses revealed three recommendations for integrating game design 100 

elements into cryptocurrency education interventions: 1) tailoring learning interventions to 101 

according to individual needs and knowledge level, 2) integrating AI technologies for dynamic 102 

learning activities and up-to-date learning content, and 3) balancing between enjoyment and the 103 

serious nature of cryptocurrency investments. Furthermore, we identified two requirements for 104 
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designing cryptocurrency investor-specific learning interventions: 4) ensuring learning content 105 

credibility and 5) fostering a sense of community. 106 

Our research makes several contributions to the research, design, and development of 107 

cryptocurrency learning interventions. First, we provide an overview of cryptocurrency 108 

investors’ and potential investors’ general attitudes towards gamification and game-based 109 

learning approaches. Second, we identify game elements that investors and potential investors 110 

value the most during their cryptocurrency learning. Third, we present investors’ and potential 111 

investors’ concerns regarding using gamified and game-based approaches for facilitating 112 

cryptocurrency learning. Fourth, we offer insights into market investors’ and potential investors’ 113 

desires in future cryptocurrency learning interventions with game design elements. Fifth, based 114 

on our results, we propose guidelines for designing gamified and game-based cryptocurrency 115 

learning interventions that address concerns and meet the expectations of market investors. Our 116 

guidelines and education games give more market investors access to cryptocurrency education 117 

and equip them better to make informed investment decisions. 118 

2. Literature Review 119 

In this section, we summarize the theoretical foundation of gamification, the commonly 120 

used game design elements, and their application in education, and we discuss gamification in 121 

cryptocurrency.    122 

2.1. Game Elements, Gamification, and Game-based Learning 123 

 Gamification has been applied for educational purposes to make learning more engaging, 124 

motivating, and enjoyable. Thus, learners achieve better learning outcomes (Antonaci et al., 125 

2019; Çulha, 2022; Domínguez et al., 2013). Gamified learning involves incorporating game 126 
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design elements and mechanics into non-game applications (Deterding et al., 2011). Game-based 127 

learning involves enhances learning experience using video games (Prensky, 2003), such as 128 

commercially titled motivating and attractive games (e.g., MinecraftEdu1) (Cózar-Gutiérrez & 129 

Sáez-López, 2016), serious games (Michael & Chen, 2005) that are specially developed for 130 

training and education (e.g., wargames to train U.S. troops (Simms, 2022)), and student-131 

developed games to build skills such as problem solving and game design (Van Eck, 2006). Both 132 

gamification and game-based learning are designed to promote learning and motivate learners 133 

using game elements (Kapp, 2012, p.16). 134 

 Various studies have classified game elements for gamification and game-based learning 135 

(e.g., Deterding et al., 2011; Dicheva et al., 2015; Sailer et al., 2017; Zichermann & 136 

Cunningham, 2011). While literature has summarized the basic design elements (e.g., Antonaci 137 

et al., 2019; Hamari et al., 2014; Nah et al., 2014), no standardized classification exists (Bai et 138 

al., 2020). Therefore, our study focuses on game elements that have been extensively described 139 

in education contexts instead of adopting particular classification schemes of design elements 140 

from prior work. 141 

 Commonly used game elements in education includes Badges, Leaderboards, Points, 142 

Challenges, Feedback, Levels/Stages, Progress Bar, and Storyline/Narrative (Antonaci et al., 143 

2019; Hamari et al., 2014; Nah et al., 2014). Leaderboards enable users to understand their 144 

performance in relation to others. Levels give users a sense of progression by breaking tasks into 145 

achievable steps (Nah et al., 2014). Challenges are missions within the levels, usually appearing 146 

in the form of problems to be solved (Nah et al., 2014). Points serve as a numerical 147 

 

1 Minecraft Education. https://education.minecraft.net/en-us  

https://education.minecraft.net/en-us
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representation of player success (Antonaci et al., 2019) and a form of investment for future 148 

progression towards the goals (Nah et al., 2014). Badges are awards for the accomplishment of 149 

particular goals, while Progress bars are representations of learners’ overall goal progression. 150 

The information delivered to users regarding their progress, achievements, issues, or other 151 

aspects of their activities is Feedback (Antonaci et al., 2019). Storyline is the narrative story that 152 

games use to provide context information and intrigue players (Antonaci et al., 2019). It helps 153 

learners achieve an interest curve and stay motivated throughout the learning process (Nah et al., 154 

2014). 155 

2.2. Theoretical Foundations of Gamification and Game-based Learning 156 

Previous research has adopted different theories to explain how game elements support 157 

motivation (e.g., Bai et al., 2020; Krath et al., 2021; Ryan & Deci, 2000). For instance, 158 

customizable levels and avatars address the need for autonomy (Kim et al., 2015; Ryan & Deci, 159 

2000), feedback such as progress bars, levels, points and badges foster players’ sense of 160 

competency (Peng et al., 2012; Sailer et al., 2017). Leaderboards serve the need for relatedness 161 

by allowing players to compete (Bai et al., 2020). The increased sense of autonomy, relatedness, 162 

and competency (as specified in the self-determination theory) increases players’ behavioural 163 

and emotional engagement, and motivates further engagement (Kim et al., 2015; Peng et al., 164 

2012; Ryan & Deci, 2000; Skinner et al., 2008). Points, badges, and progress bars are also 165 

employed to promote self-efficacy (Bandura, 1982), as they offer feedback on players’ 166 

performance (Gnauk et al., 2012). In addition, the experience of complete engagement in an 167 

activity (i.e., flow theory (Mirvis, 1991; Nakamura & Csikszentmihalyi, 2009)) is enabled by 168 

badges and progress bars that provide immediate feedback on performance and progress (Bai et 169 

al., 2020; Hamari & Sjöblom, 2017) and levels that allow players to choose appropriate 170 
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challenges (Bai et al., 2020; Nakamura & Csikszentmihalyi, 2009; Shernoff et al., 2003). Flow is 171 

closely related to players’ motivation (Krath et al., 2021) because people who are completely 172 

engrossed in an activity tend to perceive the activity itself as a source of intrinsic reward and are 173 

motivated to pursue it for its own sake, rather than being solely driven by the desire to achieve 174 

the ultimate objective (Csikszentmihalyi & Larson, 2014). 175 

Prior studies have found theories that explain how gamification influences players’ 176 

knowledge construction. For instance, constructivist learning theory suggests that players engage 177 

in the process of knowledge construction through their experiences, interactions, and reflections 178 

with the game environment, its rules, and its challenges (Jonassen & Rohrer-Murphy, 1999; Tsai 179 

et al., 2007). In this context, experiential learning theory emphasizes that knowledge acquisition 180 

occurs through personal experiences in an iterative learning cycle, rather than pre-defined 181 

instruction (Kolb, 2014). Situated learning theory postulates that the acquisition of conceptual 182 

knowledge is intimately connected to the context in which it is learned and applied (Brown et al., 183 

1989). All these theories encourage to design of learning environments that closely mirror real-184 

world scenarios with problem-solving contexts to enable learners to assimilate new information 185 

by linking it to their prior knowledge (Hou & Li, 2014; Hwang et al., 2015). 186 

Other theories focused on explaining the players’ behaviour in gamification. For instance, 187 

the application of technology acceptance model (Davis et al., 1989) and theory of planned 188 

behaviour (Ajzen, 1991) in gamification suggests that players’ positive attitudes, acceptance and 189 

intention of adopting gamified interventions are closely related to their performance, perceived 190 

usefulness, and perceived ease-of-use (Bourgonjon et al., 2013; Rai & Beck, 2017; Vanduhe et 191 

al., 2020). 192 
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Overall, research suggests that game design elements can enhance learners’ experience 193 

by providing learning contexts that promote the feeling of enjoyment, foster learners’ interests, 194 

engage them in the overall and subsequent learning objectives, motivate them to advance their 195 

knowledge, and allow them to learn from “real-life” experience (Domínguez et al., 2013; Hamari 196 

et al., 2014; Krath et al., 2021; Nah et al., 2014). 197 

2.3. The Application of Gamification and Game-based Learning in Cryptocurrency 198 

Compared to other learning subjects, only a limited number of gamification and game-199 

based learning studies focused on cryptocurrency and related concepts. Literature primarily 200 

focused on using gamification and game features for teaching students about blockchain 201 

technology (Suvajdzic et al., 2020), cryptocurrency as a part of software engineering (Çulha, 202 

2022), and macroeconomics in cryptocurrency investments (Zhu et al., 2023). Apart from 203 

classroom learning, gamification has been used in cryptocurrency mining (M. Parizi & 204 

Dehghantanha, 2018) and trading crypto-like digital cats (Serada et al., 2021). However, little 205 

attention has been paid to market investors’ education or facilitating their cryptocurrency trading. 206 

2.4. Connection to Our Project 207 

While existing studies have proven the effectiveness of gamification and game-based 208 

learning in learning about different subjects, several gaps remained. First, only limited studies 209 

focused on learning about cryptocurrency using gamification or game-based learning. These 210 

studies primarily targeted students in academic environments (e.g., Çulha, 2022; Suvajdzic et al., 211 

2020; Zhu et al., 2023), neglecting the needs of market investors who require a much deeper 212 

understanding of cryptocurrency and associated concepts. Our study bridges this gap by 213 

exploring market investors’ attitudes, concerns and needs regarding the application of games and 214 
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gamification in cryptocurrency education. Second, previous studies have outlined the advantages 215 

and weaknesses of gamification and game-based learning in contexts such as higher education 216 

(Jayasinghe & Dharmaratne, 2013). To determine the best educational approach for market 217 

investors, we believe it is essential to analyze both gamified and game-based learning approaches 218 

from the perspective of market investors.  219 

In this study, we proposed mock-ups of two learning approaches, including a gamified 220 

learning application and a video game (see Section 3), aiming to support engagement, 221 

motivation, and comprehension in learning cryptocurrency. Our participants included 222 

experienced market cryptocurrency investors and people who were interested in investing in 223 

cryptocurrency in the future (see Table 1). We inquired about participants’ perceptions of both 224 

approaches, their perceived advantages and shortcomings of each, and their needs regarding 225 

effective cryptocurrency learning interventions. Our contribution can serve as a guideline for the 226 

research, design, and development of future cryptocurrency learning interventions that cater to 227 

the unique requirement of market investors.  228 

3. Proposed Learning Interventions 229 

We presented mock-ups of two distinct approaches to enhance the learning experience of 230 

market investors on cryptocurrency, as depicted in Figure 1. The first was a game-based learning 231 

approach that depicts a role-playing game (RPG) specifically designed for cryptocurrency 232 

learning. Players take on the role of cryptocurrency enthusiasts, exploring a virtual world 233 

inhabited by non-player characters (NPCs). As they progress in the game’s story, players can 234 

learn and earn points by assisting NPCs with their dilemmas in cryptocurrency investments, and 235 

can solidify their knowledge through test questions. The second was a gamified learning 236 

approach that incorporates game design elements in a learning application. Users can learn 237 
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through reading informative content and can enhance their understanding by completing practice 238 

tasks. Both approaches integrated the same set of game elements, including points, levels, 239 

badges, a progress bar, and a leaderboard. To ensure clarity, we provided participants with 240 

descriptions of each game element and how it functioned within the game or gamified 241 

application (see Figure 1). The descriptions for both approaches were nearly identical, with only 242 

slight modifications to match the context of either gamification or game-based learning. That 243 

way, participants could focus on the difference between the two approaches rather than the 244 

presence of individual game elements. As our primary objective was to assess the perception of 245 

market investors regarding the use of these approaches in cryptocurrency education, rather than 246 

focusing on video game design, we anticipated that employing mock-ups adequately serves the 247 

purpose of our study. 248 

 249 

 250 

Figure 1 251 

Example mock-ups. From left to right: 1) screenshots of a cryptocurrency learning video game, 252 

2) screenshots of a gamified cryptocurrency learning application.  253 
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4. Methodology 255 

Our study investigated the needs and expectations of experienced market investors and 256 

potential future investors regarding the integration of gamification and games in cryptocurrency 257 

education. We focus on three primary Research Questions (RQs): 258 

RQ1. What are cryptocurrency market investors’ attitudes toward gamification and 259 

game-based learning? 260 

RQ2. What concerns do cryptocurrency market investors express regarding game-based 261 

learning and gamified learning for learning about cryptocurrency? 262 

RQ3. What needs do cryptocurrency market investors have for effective learning 263 

interventions? 264 

We selected an online survey as our method for two primary reasons. First, the survey 265 

method allowed us to incorporate mock-ups, thus enabling participants to visually understand 266 
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and experience the integration of gamification and games in learning cryptocurrency. Second, 267 

since cryptocurrency is a globally used token (Hileman & Rauchs, 2017), the survey method 268 

allowed us to reach a diverse and globally distributed audience within a time-efficient manner 269 

(Evans & Mathur, 2005). 270 

4.1. Survey Design 271 

Figure 2 presents the flow of survey questions. Our survey examined investors’ and 272 

potential investors’ attitudes, concerns, and needs toward the game-based and gamified learning 273 

interventions for cryptocurrency learning.  274 

Figure 2 275 

Survey flowchart. 276 

 277 

 278 

4.1.1. Survey content 279 

Our survey began with a study information letter, a consent form, and a screening 280 

questionnaire. Since our research explores gamification and game-based cryptocurrency learning 281 

from market investors’ perspective, we only recruited participants who had experience buying 282 
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and selling cryptocurrency or expressed interest in cryptocurrency trading in the future. Upon 283 

completing the screening, participants were first presented with a description of gamification and 284 

images of common game elements such as points, progress bars, levels, and badges. This way we 285 

could avoid our results being skewed by misconceptions of gamification and related concepts. 286 

We then inquired about participants’ prior experience with game elements in general education 287 

contexts because prior experiences with gamification can influence learners’ attitudes towards 288 

using them in learning (An, 2020).  289 

In addition, participants were presented with mock-ups of the two learning approaches 290 

(see Section 3). To eliminate the possible order bias, the mock-ups of the two approaches were 291 

presented in a random order. Within each approach, we encouraged participants to elaborate on 292 

their attitude towards the approach (RQ1). After being presented with all mock-ups, participants 293 

were further asked about their concerns about the approaches and using game design elements 294 

for cryptocurrency learning (RQ2), and their needs and expectations for an effective 295 

cryptocurrency learning intervention (RQ3). 296 

We gathered participants’ demographic information at the end of the survey. In addition, 297 

we included one attention check question, presented in a random position between the two 298 

learning approaches, to ensure that participants were paying attention to our questions. 299 

 300 

4.2. Participant Recruitment (n=413) 301 

Through a power analysis using G*Power (Faul et al., 2009), we determined that a n=356 302 

sample size was needed. We received the university ethics clearance (REB) in August 2022. We 303 
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recruited 465 Prolific2 participants and 18 investors from a cryptocurrency exchange platform. 304 

These participants were at least 18 years old, either had experience trading cryptocurrency or 305 

were interested in cryptocurrency investment in the future. We did not limit participants to 306 

specific countries because cryptocurrency users are widely spread around the world (Hileman & 307 

Rauchs, 2017). 308 

We received a total of 483 responses. We removed 53 incomplete responses and 17 309 

responses that failed the attention check. Therefore, our results were based on the analysis of a 310 

total of n=413 participants, including 273 investors and 140 people who were interested in 311 

cryptocurrency. We summarize our participants’ demographic background in Section 5.1. 312 

4.3. Data Analysis 313 

We analyzed closed-ended questions and scale questions using R (ver.4.2.1). All Likert-314 

scale data were non-parametric (based on Shapiro-Wilk Test (Peat & Barton, 2008)) and were 315 

encoded into binary values, with 0 representing negative responses (e.g., “strongly disagree”, 316 

“somewhat disagree”, “never”) and 1 representing neutral and positive responses (e.g., “strongly 317 

agree”, “somewhat agree”, “always”, “neutral”). 318 

The open-ended responses were analyzed using the thematic analysis open-coding 319 

method, following established procedures outlined by Braun & Clarke (Braun & Clarke, 2012). 320 

Through several iterations, we employed affinity diagramming (Scupin, 1997) to categorize data 321 

 

2 Prolific. https://www.prolific.co/  

https://www.prolific.co/
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segments, and we used the collaborative qualitative data analysis tool, Dovetail3, to support these 322 

analytical processes.  323 

5. Results 324 

In this section, we detail our findings, beginning with an overview of our participants’ 325 

demographics and their prior experience with game elements in educational contexts. We then 326 

present the results for each research question (RQ). 327 

5.1. Participants 328 

Our participants were primarily young, and most had full-time employment. Sixty-six 329 

percent of participants had cryptocurrency investment experience, and 34% were interested in 330 

investing in cryptocurrency in the future. The majority of participants (>70%) had high 331 

familiarity with games, game elements, and gamification in general and in educational contexts. 332 

5.1.1. Demographic information 333 

Table 1 displays the demographic information of our participants (n=413). 199 334 

participants identified as women, 207 as men, 5 as non-binary or third gender, 1 chose to self-335 

describe, and 1 did not disclose their gender. Participants fell within the age range of 18 to 64 336 

years, with an average of 25 years. A significant portion of the participants had full-time (46%) 337 

or part-time employment (19%), and came from 23 different countries.  338 

 339 

 340 

 

3 Dovetail. https://dovetail.com/  

https://dovetail.com/
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Table 1 341 

Participants demographic information 342 

Age Gender Employment Country of Origin Cryptocurrency 

Experience 

Median 25 Female 199 Full-time 192 Canada 28 Never 140 

Min 18 Male 207 Part-time 77 Chile 7 Less than 6 

months 

60 

Max 64 Non-

binary/third 

gender 

5 Homemaker 13 Estonia 4 6 months to 

1 year 

121 

  Prefer to self-

disclose 

1 Student 97 Greece 10 2 to 3 years 74 

  Prefer not to 

say 

1 Unemployed 25 Hungary 9 4 to 5 years 16 

    Retired 1 Italy 8 More than 5 

years 

2 

    Other 8 Mexico 25   

      Poland 54   

      Portugal 37   

      South Africa 98   

      United Kingdom and 

Northern Ireland 

97   

      United States 6   

      Other (19 countries)* 30   

Note. *“Other” includes 19 countries, each had fewer than four participants: Argentina, Austria, Bahamas, 343 

Belgium, Czech Republic, Denmark, Finland, Germany, Ghana, Ireland, Latvia, Morocco, Netherlands, Nigeria, 344 

Philippines, Singapore, Slovenia, Spain, Sweden. 345 
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Out of the 413 participants, 273 (66%) were investors who had prior experience with 346 

cryptocurrency investments. The remaining 140 participants (34%) were people who expressed 347 

strong interest in cryptocurrency but had not made prior investments. 348 

5.1.2. Prior experience with game elements 349 

Table 2 presents a distribution of participants’ responses. The majority of participants had 350 

experience playing video games (80%), and were familiar with learning games or gamified 351 

learning applications (70%). About 78% of participants also believed that they have an 352 

understanding of video game design. Regarding specific game design elements, all five game 353 

design elements were reported by more than 70% of participants as frequently seen in 354 

educational contexts. Overall, our participants were highly familiar with games, gamification, 355 

and game design elements in educational contexts. 356 

Table 2 357 

Participants’ experience with gamification and game elements in general and in educational contexts 358 

Experience with Game Elements or Gamification Experience with Game Elements 

 Disagree Neutral Agree  Disagree Neutral Agree 

I play learning games (or gamified 

learning applications) frequently 

123 68 222 Badges 111 126 176 

I play video games regularly 83 37 293 Leaderboard

s 

81 80 195 

I’m familiar with gamification 147 82 184 Points 82 93 207 

I understand video game design 92 80 241 Levels 85 56 220 

    Progress 

bars 

72 38 254 

Note. We used Shapiro-Wilk's test to assess the data distribution, and we determined that all Likert-scale data were non-359 

parametric (Shapiro-Wilk's p .05). We recorded these Likert-scale responses into three groups, with ”Disagree” representing 360 
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negative responses (e.g., “strongly disagree”, “somewhat disagree”, “never”), “Neutral” representing neutral responses (e.g., 361 

“Neutral”, “Sometimes”), and  “Agree" representing positive responses (e.g., “strongly agree”, “somewhat agree”, “always”). 362 

 363 

5.2. RQ1: What are cryptocurrency learners’ attitudes toward gamification and game-364 

based learning? 365 

We employed open-ended questions to evaluate participants’ attitudes and perceptions 366 

towards both the gamified learning and the game-based learning approaches for cryptocurrency 367 

education (Appendix Q3). A large majority of participants (>82%) believed that both approaches  368 

can be motivating, productive, and effective in delivering positive learning outcomes. 369 

Participants further elaborated on the reasons behind their attitudes (see Figure 3). 370 

5.2.1. Game-based learning can be enjoyable, insightful, and supportive for the safe practice 371 

of risky investments 372 

Participants viewed cryptocurrency as a complex learning topic, and using the game-373 

based approach would lessen the burden of learning and render the learning process more relaxed 374 

and enjoyable. Many participants (11%) found game content like quests and human-like NPCs 375 

appealing, believing these would provide a sense of learning from “real” peer experiences. They 376 

assumed that progressing through the game and discovering more content and levels could help 377 

maintain learners’ attention over an extended period, especially for gamers and young people.  378 

In addition, 22% of the participants perceived the game-based approach as an effective 379 

method for teaching beginners about cryptocurrency. They believed that a game could visually 380 

simulate real-life situations such as a safe and supportive environment for learners to practice 381 

cryptocurrency investments while enjoying themselves.  382 
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Figure 3 383 

From top to bottom: participants’ attitudes toward the use of 1) game-based learning approach, 384 

2) gamified learning approach, and 3) game design elements in cryptocurrency education. Open-385 

ended questions. Total percentage >100%. 386 

 387 

 388 
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In summary, our participants believed that the game-based approach would be a creative 389 

way for cryptocurrency learning, offering a unique opportunity for market investors to gain 390 

practical insights and real-world experience in a risk-free environment. 391 

5.2.2. Gamified learning can be intuitive, accessible, and distraction-free 392 

Participants (33%) highlighted that gamified learning could provide simplicity in learning 393 

and present clear learning objectives. Sixteen percent of participants believed that gamified 394 

learning could provide a distraction-free learning experience (as opposed to game-based 395 

learning), ideal for committed learners. Twenty-seven percent of participants believed that a 396 

simple and intuitive gamified approach would allow beginners to navigate among the complex 397 

cryptocurrency topics easily. Ten percent of participants believed that gamification could also 398 

provide learners with an accessible and convenient learning experience, allowing them to access 399 

the material at any time, anywhere. 400 

Some participants (9%) also felt that the clean, simple, and intuitive structure of the 401 

gamified approach gave it a professional appearance, making it appear trustworthy. These 402 

characteristics enabled learners to acquire a substantial amount of information quickly, which 403 

resulted in a time-efficient learning process (reported by 14% of participants). 404 

In general, our participants perceived the gamified approach as simple, easy to follow, 405 

and distraction-free, demystifying the complexity of cryptocurrency knowledge, making it more 406 

accessible to novice investors. 407 

 408 

 409 
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5.2.3. Game elements can enhance motivation, knowledge building, self-confidence, and sense 410 

of community 411 

Forty-eight percent of participants viewed points and badges positively. They believed 412 

that earning points and badges can lead to a sense of achievement, motivating them to learn 413 

more. As reported by participants, the challenges associated with earning points can encourage 414 

them to pay attention to details (14%), consolidate their knowledge and assess their learning 415 

outcomes (33%). Furthermore, participants (6%) believed that obtaining badges can boost their 416 

self-confidence for future investments, positively impact their emotions, and help them build a 417 

positive mindset to cope with the stress of trading cryptocurrency in real life. 418 

Approximately 38% of the participants highly valued the competitiveness from the 419 

leaderboard, believing it can foster a sense of community. They mentioned that studying with 420 

others would make them feel accompanied in learning this complex topic and would motivate 421 

them to outperform other learners and achieve a higher rank. Many participants (22%) believed 422 

that the progress bar could enable them to feel their growth in knowledge. Sixteen percent of 423 

participants also believed that dividing the learning content into levels would make it more 424 

digestible and comprehensive, which might be beneficial for people who are unsure where to 425 

begin, especially given the diverse topics within cryptocurrency. 426 

5.3. RQ2: What concerns do cryptocurrency learners express regarding game-based 427 

learning and gamified learning for learning about cryptocurrency? 428 

We incorporated open-ended questions to collect the participants’ concerns about each 429 

learning approach and their concerns about the general integration of game elements into 430 

cryptocurrency learning (Appendix Q4) (see Figure 4). 431 
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 5.3.1. Concerns toward game-based cryptocurrency learning 432 

Thirty-four percent of participants indicated that the graphical style could affect the 433 

acceptance of game-based cryptocurrency learning among adult learners. They expressed 434 

concerns about “childish” graphics that could discourage them from playing in public. In 435 

addition, 17% of participants said that long or unattractive storylines could quickly make in-436 

game interactions boring. In contrast, 5% of participants expressed concerns about engaging 437 

storylines diverting attention from learning content. 438 

Fifteen percent of the participants expressed skepticism about the credibility of the 439 

information provided by the game, perceiving it as a less serious learning method. They 440 

mentioned that such skepticism could cause learners to underestimate the potential risks 441 

associated with real-world cryptocurrency trading. Furthermore, 12% of participants felt that 442 

game-based learning could add unnecessary complexity, including navigating the game interface 443 

and the time required for learning. This latter point is particularly relevant for people with full-444 

time jobs who prioritize time efficiency.  445 

5.3.2. Concerns toward the gamified cryptocurrency learning 446 

A crucial concern about the gamified approach was its lack of engagement. Some 447 

participants (23%) perceived the presentation of knowledge as “dry,” resulting in an 448 

uninteresting learning experience, especially to younger audiences. Compared to game-based 449 

learning, participants perceived gamified learning as simpler and less interactive. Consequently, 450 

5% of them were concerned that this approach was too simplistic and incapable of simulating 451 

complex real-life situations that could provide them with practical investment strategies. 452 

 453 
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Figure 4 454 

From top to bottom: participants' concerns toward the use of 1) game-based learning approach, 455 

2) gamified learning approach, and 3) game design elements in cryptocurrency education. Open-456 

ended questions. Total percentage >100%. 457 

 458 

 459 
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In addition, 2% of participants believed that gamified learning might be time consuming, 460 

because it involves going through numerous materials, deeming it less effective than online 461 

reading or video tutorials. A few participants (1%) stated that all the information about 462 

cryptocurrency can be found online, so they were reluctant to download an application that 463 

duplicated the information available online. 464 

5.3.3. General concerns toward using game elements in cryptocurrency learning 465 

Participants expressed concerns about the use of game elements in cryptocurrency 466 

learning, specifically regarding points and leaderboard. Seventy-five percent of participants 467 

found losing points and having a low position on the leaderboard discouraging, possibly causing 468 

feelings of shame or pressure. They assumed that experienced investors would occupy higher 469 

ranks on the leaderboard by using the learning intervention as a way of confirming their 470 

knowledge, which could discourage beginners from learning about cryptocurrency. Moreover, 471 

7% of participants worried they could become too focused on gaining points and climbing the 472 

leaderboard instead of learning the actual knowledge. These factors might result in both 473 

beginners quitting their learning journey and people prioritizing points over knowledge. 474 

Seven percent of participants believed that badges could appear dull and not worth their 475 

time. They suggested that to substitute digital badges with cryptocurrencies or Non-Fungible 476 

Tokens (NFTs) to better incentivize cryptocurrency learners. 477 

Thirty percent of participants worried the general use of games in the learning 478 

intervention. They believed that the appearance of games might give the impression that the 479 

intervention lacks in-depth information, potentially discouraging people from adopting it. A 480 

number of participants (18%) were also concerned about the accuracy, practicality, and 481 
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comprehensiveness of the learning content offered through game-based and gamified 482 

approaches. They pointed out that to make the intervention engaging and enjoyable, the learning 483 

intervention might not be able to uncover the complex aspects of cryptocurrency. Such a design 484 

could downplay the seriousness of cryptocurrency and promote the feeling of over-confidence in 485 

the topic, leading to irresponsible trading behaviours or careless decisions. 486 

Some participants (11%) highlighted the potential drawbacks of promoting 487 

cryptocurrency investment through games and gamification, given the controversial nature of 488 

this topic. They pointed out that such learning interventions can lead to excessive attention in 489 

society, which may not be desirable. 490 

5.4. RQ3: What needs do cryptocurrency learners have for effective learning 491 

interventions? 492 

Beyond expressing their concerns, many participants expressed their expectations that 493 

future gamification or game-based cryptocurrency learning interventions should consider 494 

(Appendix Q5) (see Figure 5).    495 

5.4.1. Personalizable learning paths, long-term knowledge reinforcement, and continued 496 

knowledge update 497 

Participants (7%) expressed a desire to customize learning topics for their needs. They 498 

highlighted that learning interventions should cater to both new and experienced investors 499 

because spending time on known topics was not useful. They also hoped for a “replay” option to 500 

refresh their knowledge because retaining newly learned information in the long term could be 501 

challenging.    502 

 503 
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Figure 5 504 

Participants' expectations for future gamified or game-based cryptocurrency learning 505 

interventions. Optional open-ended question. Total percentage <100%. 506 

 507 

The domain of cryptocurrency and related topics is vast and expanding at a rapid pace. 508 

Thus, participants (6%) emphasized that continuously updating the learning content should be a 509 

major consideration for cryptocurrency learning interventions. These participants also suggested 510 

that integrating a chatbot or other type of conversational functionality would be beneficial. 511 

5.4.2. More activities and supports, and no monetization 512 

Although some participants were concerned that the use of game could downplay the 513 

seriousness of cryptocurrency investment, many also (17%) expressed a desire for various in-514 

game activities. For instance, minigames that simulate cryptocurrency investments through an 515 
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exchange interface could help learners practice real-life trading skills that cannot be acquired 516 

through reading online materials. In addition, offering options for avatar customization could 517 

generate a sense of ownership and increase engagement in the learning process. In-game items 518 

like hats, sunglasses, and cryptocurrency-themed cosmetics could be provided as rewards to 519 

showcase players’ achievements. 520 

In addition, 4% of participants emphasized the importance of a seamless user experience 521 

on various devices, such as PCs, mobile phones, and gaming consoles, without requiring 522 

sophisticated hardware or complex configuration procedures. They suggested that the learning 523 

material should be available in multiple languages to reduce entry-barriers for learners around 524 

the world. 525 

Six percent of participants worried about the possible integration of monetization tactics. 526 

These participants believed that disruptive advertisements and microtransactions involving in-527 

game currency could become excessive and bothersome, eventually diminishing the pleasurable 528 

experience of the game. 529 

5.4.3. Accessibility, reliability, and safety 530 

Three percent of participants expressed a need for mobile device compatibility, as they 531 

would like to learn about cryptocurrency while on the go. Two percent of participants also 532 

demanded senior-friendly game-based learning. They highlighted the fact that adults and older 533 

adults constitute the primary demographic among cryptocurrency investors; thus, the design of 534 

cryptocurrency learning interventions should meet their specific needs and preferences. They 535 

believed that young people who are interested and have the ability to play the game might have 536 

limited ability and interest in learning about cryptocurrency. 537 
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Furthermore, participants (3%) expressed the need for reliability in learning content. As 538 

the content is likely created by the intervention’s internal teams, it is important to ensure that the 539 

content is not unintentionally biased or purposefully manipulated. This is extremely important 540 

for new investors, as the information learned can greatly impact their investment decisions. They 541 

expressed concern that content creators may withhold key information to take advantage of 542 

learners. To address this concern and improve credibility, one participant suggested that content 543 

creators should seek approval or warranty from government agencies or trusted financial 544 

organizations. 545 

Lastly, to prevent young people from getting involved in cryptocurrency investing too 546 

early, two participants (0.5%) recommended limiting future game-based cryptocurrency learning 547 

interventions to adults. 548 

6. Discussion 549 

Research indicated that gamification and learning games can effectively support 550 

academic learning (Cózar-Gutiérrez & Sáez-López, 2016; Domínguez et al., 2013; Filsecker & 551 

Hickey, 2014). Our study aimed to explore market investors’ and potential future investors’ 552 

perceptions of using these approaches to learn about cryptocurrency. As the first study focusing 553 

on market investors outside of academic environments, our findings can inform the development 554 

of future cryptocurrency learning interventions that incorporate gamification and games for both 555 

experienced and novice investors. 556 

Our participants were positive about using gamification and game-based approaches for 557 

cryptocurrency learning, believing that the presentation of learning content through game design 558 

elements enhances engagement and motivation, aligning with previous research on the use of 559 
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these approaches in the learning of other topics (Antonaci et al., 2019; Çulha, 2022; Domínguez 560 

et al., 2013). We identified game elements that participants particularly perceived to be 561 

beneficial, such as immediate feedback through points, progress tracking through the progress 562 

bar, and the use of badges as incentives. These findings reinforce the importance of incorporating 563 

these elements into learning interventions to enhance their effectiveness (Bai et al., 2020; Sailer 564 

et al., 2017). On the contrary, some participants felt that the game elements could add 565 

unnecessary distractions, echoing the findings of Bai (2020) and Hew et al. (2016). 566 

Participants who expressed a positive attitude towards gamified learning tended to 567 

provide detailed reasons for why they did not favour the game-based approach for learning about 568 

cryptocurrency. This result suggests that they may have disliked the game-based approach and 569 

the gamified approach may have been a more familiar format for them. 570 

In the following, we discuss the implications of our findings. 571 

6.1. Implication #1---Tailor learning tools to individual needs 572 

We identified diverse views on the game-based approach. While some participants 573 

recognized the value of the game-based approach in maintaining learners’ engagement, while 574 

others worried the graphics being too childish for professional investors and potentially 575 

diminishing the seriousness of cryptocurrency investments. Similarly, opinions varied on the 576 

gamified learning approach. While some participants preferred the intuitive design of this 577 

approach, others questioned its ability to provide practical knowledge. These contrasting points 578 

of view highlight the need to tailor such interventions to meet learners’ varied learning 579 

preferences and needs. For example, adults or professional investors who value time efficiency 580 

and prefer a straightforward layout may find gamified learning more appropriate. Young people 581 
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or casual investors who enjoy games and a relaxed learning pace may be better suited for game-582 

based learning. 583 

In addition, it is crucial to offer learning options that support the learners’ learning 584 

environment. For instance, people who prefer to learn during their daily commute might opt for 585 

gamified learning on their smartphone, which is a more portable and convenient option. 586 

Finally, learners’ access to different devices should be considered. For example, for 587 

people who have gaming equipment, such as high-end smartphones, gaming laptops, or consoles, 588 

the immersive nature of the game-based approach, coupled with high-quality graphics and 589 

interactive gameplay, can provide them with an enjoyable and effective learning experience. On 590 

the other hand, people who rely on older devices may find gamified learning more practical and 591 

viable. 592 

6.2. Implication #2---Maintain up-to-date and dynamic learning content 593 

Given the vast and rapidly-evolving nature of cryptocurrency and related topics, 594 

participants indicated that learning content must be actively kept up-to-date (see Section 5.4.1). 595 

One potential solution could be to integrate learning with artificial intelligence (AI). For 596 

instance, rather than relying on NPCs with pre-defined conversations, using adaptive AI chatbots 597 

(e.g., GPT-44) may offer a more engaging learning experience. These AI-powered chatbots can 598 

learn and adapt over time (OpenAI, 2023a), and thus have the potential to learn from publicly 599 

available cryptocurrency-related information and provide continuous learning experiences with 600 

up-to-date knowledge. Moreover, AI chatbots can analyze the learners’ interactions and 601 

 

4 GPT-4. https://openai.com/product/gpt-4  
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performance data, identify areas where they need additional support, and provide personalized 602 

feedback and guidance (OpenAI, 2023b). These capabilities allow learners to focus on the areas 603 

that are most challenging for them, and accelerate their learning progress. 604 

In fact, some popular gamified learning applications, such as Duolingo (OpenAI, 2023b) 605 

and Khan Academy (OpenAI, 2023c), have already started to integrate GPT-4 to deepen the 606 

learning experience. However, some questions regarding AI integration still remain, such as how 607 

to maintain dynamic experiences while ensuring that learning conversations remain on the topic, 608 

and how to ensure the accuracy and appropriateness of the AI-generated learning contents (e.g., 609 

addressing the problem of hallucinating facts) (OpenAI, 2023a). 610 

6.3. Implication #3---Highlight the seriousness of cryptocurrency investments in game-611 

based learning  612 

Participants were concerned that game-based learning can downplay the seriousness of 613 

cryptocurrency investments and lead to irresponsible investment behaviour (see Section 5.3.1). 614 

Learning interventions should therefore ensure that learners understand the risks and 615 

implications of real cryptocurrency investments. Furthermore, as noted in Section 5.3.3, 616 

participants were concerned that the enjoyment provided by game-based and gamified learning 617 

interventions could detract from the depth and complexity of learning content. Thus, it is 618 

essential to design game-based cryptocurrency learning interventions that balance enjoyment and 619 

learning outcomes and provide guidance to emphasize the real-world consequences of 620 

cryptocurrency investments. 621 

6.4. Implication #4---Improve trustworthiness and reliability of learning content 622 
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Our participants highlighted potential issues regarding the credibility of the content 623 

creator and the learning content, particularly if the learning content is produced by 624 

cryptocurrency exchange platforms (see Section 5.4.3). The credibility of learning content is 625 

directly linked to the safety of their investments. Indeed, the decentralized nature of 626 

cryptocurrency and the largely unregulated cryptocurrency market produce opportunities for 627 

fraud and scams (Vasek & Moore, 2015). Therefore, cryptocurrency investors are required to pay 628 

more attention to the information they receive. Hence, building trust among learners and 629 

ensuring the reliability of cryptocurrency-related learning content are critical steps to 630 

encouraging adoption of the learning intervention. 631 

One solution, as proposed by our participants, is to obtain verification from government 632 

agencies or trustworthy third-party organizations. However, it is unlikely that government 633 

agencies would be directly involved in verifying the learning content developed by private 634 

sectors. Instead, using their guidelines as references to support the learning content might be 635 

more feasible. Public sectors from multiple countries have provided resources and information 636 

for cryptocurrency investors (e.g., the U.S. Securities and Exchange Commission (SEC) (SEC, 637 

2023) , the Canadian Securities Administrators (CSA) (CSA, 2022). 638 

Another solution is to improve trust through design. People’s trust is closely tied to the 639 

perceived quality of the product (Christine Roy et al., 2001; David & Glore, 2010). Thus, people 640 

are more likely to view information as trustworthy when the cryptocurrency learning intervention 641 

is of high-quality design with good aesthetics, while they are more likely to be skeptical of 642 

information presented in a poorly designed intervention.  643 

6.5. Implication #5---Foster a sense of community 644 
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Cryptocurrency investors like to engage in online forums and social groups (Bohr & 645 

Bashir, 2014; M. et al., 2021). The social trust among and between investors and online 646 

communities is a main reason that led to the (non-)adoption of cryptocurrency (Craggs & Rashid, 647 

2019; Knittel et al., 2019; Sas & Khairuddin, 2015). Our participants also mentioned the sense of 648 

community as a motivator for learning (see Section 5.2.3). Therefore, cryptocurrency learning 649 

interventions should consider fostering learners’ sense of community. The integration of 650 

leaderboards is one way, although they received controversial opinions among our participants. 651 

A sense of community can also be fostered through other methods, such as incorporating 652 

discussion forums, and creating opportunities for collaborative learning (Antonaci et al., 2019). 653 

A sense of community can positively impacting learning performance (Antonaci et al., 2019). 654 

6.6. Limitations 655 

Despite our valuable contributions, some limitations remain in our study. First, our 656 

results relied on self-reported responses. Participants’ self-awareness and honesty are inevitably 657 

biasing factors. However, this is a common challenge in empirical research that cannot be 658 

completely resolved. Second, we presented mock-ups of gamified and game-based learning to 659 

help participants envision how these approaches could look in practice before they answered 660 

questions. However, these mock-ups could bias our results through their graphical style. Lastly, 661 

the majority of our participants were recruited on Prolific, which limits the perspectives of 662 

people who do not use this platform. We encourage future researchers to consider using various 663 

tools and interventions to reach out to cryptocurrency investors and people who are interested in 664 

cryptocurrency for a more comprehensive analysis. 665 

7. Conclusion 666 
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In recent years, game-based learning and gamification have gained popularity for their 667 

ability to improve engagement, motivation, and learning outcomes. As technology continues to 668 

advance, these approaches provide opportunities to educate cryptocurrency investors and those 669 

interested in the topic. Our study offers insights into the integration of these approaches into 670 

cryptocurrency learning from the perspectives of investors and potential investors. Our results 671 

identified the advantages and pitfalls of incorporating gamification and game design principles to 672 

facilitate the learning of cryptocurrency. Based on these results, we propose design implications 673 

for developing dynamic, accessible, reliable, and community-building gamified and game-based 674 

cryptocurrency learning interventions and content. We believe that these design implications will 675 

motivate investors to learn about cryptocurrency before investing and to raise general awareness 676 

of this new technology. 677 

Acknowledgements 678 

The research was supported by the Mitacs Accelerate funding program (#IT30275) for Gamified 679 

Learning about Cryptocurrency project, in partnering with Steam Exchange Inc. Any opinions, 680 

findings, and conclusions or recommendations expressed in this material are those of the authors 681 

and do not necessarily reflect the views of Mitacs, the Steam Exchange Inc, and the University of 682 

Waterloo. 683 

Disclosure statement 684 

In accordance with our ethical obligation as researchers, we are reporting that Mitacs Accelerate 685 

(#IT30275) funds this research project in partnering with Steam Exchange Inc. This financial 686 

support does not conflict with our obligations as researchers. We have disclosed those interests 687 



Gamification and Gaming in Cryptocurrency Education 

 

38 

 

fully to the Simulation & Gaming Journal, and we have in place an approved plan for managing 688 

any conflicts arising from that involvement. 689 

Conflict of interest 690 

The authors declare that there is no conflict of interest. 691 

Reference 692 

Abramova, S., Voskobojnikov, A., Beznosov, K., & Böhme, R. (2021). Bits Under the Mattress: 693 

Understanding Different Risk Perceptions and Security Behaviors of Crypto-Asset Users. 694 

Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems, 1–695 

19. https://doi.org/10.1145/3411764.3445679 696 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 697 

Processes, 50(2), 179–211. 698 

An, Y. (2020). Designing Effective Gamified Learning Experiences. International Journal of 699 

Technology in Education, 3(2), 62–69. 700 

Antonaci, A., Klemke, R., & Specht, M. (2019). The Effects of Gamification in Online Learning 701 

Environments: A Systematic Literature Review. Informatics, 6(3), Article 3. 702 

https://doi.org/10.3390/informatics6030032 703 

Arsi, S., Ben Khelifa, S., Ghabri, Y., & Mzoughi, H. (2021). Cryptocurrencies: Key Risks and 704 

Challenges. In Cryptofinance (pp. 121–145). WORLD SCIENTIFIC. 705 

https://doi.org/10.1142/9789811239670_0007 706 

Bai, S., Hew, K. F., & Huang, B. (2020). Does gamification improve student learning outcome? 707 

Evidence from a meta-analysis and synthesis of qualitative data in educational contexts. 708 

Educational Research Review, 30, 100322. https://doi.org/10.1016/j.edurev.2020.100322 709 



Gamification and Gaming in Cryptocurrency Education 

 

39 

 

Bandura, A. (1982). Self-efficacy mechanism in human agency. American Psychologist, 37(2), 710 

122. 711 

Bohr, J., & Bashir, M. (2014). Who Uses Bitcoin? An exploration of the Bitcoin community. 712 

2014 Twelfth Annual International Conference on Privacy, Security and Trust, 94–101. 713 

https://doi.org/10.1109/PST.2014.6890928 714 

Bourgonjon, J., De Grove, F., De Smet, C., Van Looy, J., Soetaert, R., & Valcke, M. (2013). 715 

Acceptance of game-based learning by secondary school teachers. Computers & 716 

Education, 67, 21–35. 717 

Braun, V., & Clarke, V. (2012). Thematic analysis. In APA handbook of research methods in 718 

psychology, Vol 2: Research designs: Quantitative, qualitative, neuropsychological, and 719 

biological (pp. 57–71). American Psychological Association. 720 

https://doi.org/10.1037/13620-004 721 

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of learning. 722 

1989, 18(1), 32–42. 723 

CANADIAN SECURITIES ADMINISTRATORS. (2022, August). Investor’s guide: 724 

Cryptocurrencies. Fact Guide. https://www.securities-administrators.ca/wp-725 

content/uploads/2022/08/CSA-Investors-Guide-Cryptocurrencies.pdf 726 

Christine Roy, M., Dewit, O., & Aubert, B. A. (2001). The impact of interface usability on trust 727 

in Web retailers. Internet Research, 11(5), 388–398. 728 

https://doi.org/10.1108/10662240110410165 729 

Cózar-Gutiérrez, R., & Sáez-López, J. M. (2016). Game-based learning and gamification in 730 

initial teacher training in the social sciences: An experiment with MinecraftEdu. 731 



Gamification and Gaming in Cryptocurrency Education 

 

40 

 

International Journal of Educational Technology in Higher Education, 13(1), 2. 732 

https://doi.org/10.1186/s41239-016-0003-4 733 

Craggs, B., & Rashid, A. (2019). Trust Beyond Computation Alone: Human Aspects of Trust in 734 

Blockchain Technologies. 2019 IEEE/ACM 41st International Conference on Software 735 

Engineering: Software Engineering in Society (ICSE-SEIS), 21–30. 736 

https://doi.org/10.1109/ICSE-SEIS.2019.00011 737 

Csikszentmihalyi, M., & Larson, R. (2014). Flow and the foundations of positive psychology 738 

(Vol. 10). Springer. 739 

Çulha, D. (2022). Gamification of Open Inquiry-based Learning of Blockchain Technologies. 740 

U.Porto Journal of Engineering, 8(1), Article 1. https://doi.org/10.24840/2183-741 

6493_008.001_0003 742 

David, A., & Glore, P. (2010). The Impact of Design and Aesthetics on Usability, Credibility, 743 

and Learning in an Online Environment. 744 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer technology: 745 

A comparison of two theoretical models. Management Science, 35(8), 982–1003. 746 

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design elements to 747 

gamefulness: Defining “gamification.” Proceedings of the 15th International Academic 748 

MindTrek Conference: Envisioning Future Media Environments, 9–15. 749 

https://doi.org/10.1145/2181037.2181040 750 

Dicheva, D., Dichev, C., Agre, G., & Angelova, G. (2015). Gamification in education: A 751 

systematic mapping study. Journal of Educational Technology & Society, 18(3), 75–88. 752 

Domínguez, A., Saenz-de-Navarrete, J., de-Marcos, L., Fernández-Sanz, L., Pagés, C., & 753 

Martínez-Herráiz, J.-J. (2013). Gamifying learning experiences: Practical implications 754 



Gamification and Gaming in Cryptocurrency Education 

 

41 

 

and outcomes. Computers & Education, 63, 380–392. 755 

https://doi.org/10.1016/j.compedu.2012.12.020 756 

Evans, J. R., & Mathur, A. (2005). The value of online surveys. Internet Research, 15(2), 195–757 

219. https://doi.org/10.1108/10662240510590360 758 

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using G* 759 

Power 3.1: Tests for correlation and regression analyses. Behavior Research Methods, 760 

41(4), 1149–1160. 761 

Filsecker, M., & Hickey, D. T. (2014). A multilevel analysis of the effects of external rewards on 762 

elementary students’ motivation, engagement and learning in an educational game. 763 

Computers & Education, 75, 136–148. https://doi.org/10.1016/j.compedu.2014.02.008 764 

Gnauk, B., Dannecker, L., & Hahmann, M. (2012). Leveraging gamification in demand dispatch 765 

systems. Proceedings of the 2012 Joint EDBT/ICDT Workshops, 103–110. 766 

Hadan, H., Zhang-Kennedy, L., Nacke, L., & Mäkelä, V. (2023). Comprehending the Crypto-767 

Curious: How Investors and Inexperienced Potential Investors Perceive and Practice 768 

Cryptocurrency Trading. International Journal of Human–Computer Interaction, 1–22. 769 

https://doi.org/10.1080/10447318.2023.2239556 770 

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does Gamification Work? – A Literature Review of 771 

Empirical Studies on Gamification. 2014 47th Hawaii International Conference on 772 

System Sciences, 3025–3034. https://doi.org/10.1109/HICSS.2014.377 773 

Hamari, J., & Sjöblom, M. (2017). What is eSports and why do people watch it? Internet 774 

Research, 27(2), 211–232. 775 



Gamification and Gaming in Cryptocurrency Education 

 

42 

 

Hew, K. F., Huang, B., Chu, K. W. S., & Chiu, D. K. W. (2016). Engaging Asian students 776 

through game mechanics: Findings from two experiment studies. Computers & 777 

Education, 92–93, 221–236. https://doi.org/10.1016/j.compedu.2015.10.010 778 

Hileman, G., & Rauchs, M. (2017). Global cryptocurrency benchmarking study. Cambridge 779 

Centre for Alternative Finance, 33, 33–113. 780 

Hou, H.-T., & Li, M.-C. (2014). Evaluating multiple aspects of a digital educational problem-781 

solving-based adventure game. Computers in Human Behavior, 30, 29–38. 782 

Hwang, G.-J., Chiu, L.-Y., & Chen, C.-H. (2015). A contextual game-based learning approach to 783 

improving students’ inquiry-based learning performance in social studies courses. 784 

Computers & Education, 81, 13–25. 785 

Jayasinghe, U., & Dharmaratne, A. (2013). Game based learning vs. Gamification from the 786 

higher education students’ perspective. Proceedings of 2013 IEEE International 787 

Conference on Teaching, Assessment and Learning for Engineering (TALE), 683–688. 788 

https://doi.org/10.1109/TALE.2013.6654524 789 

Jonassen, D. H., & Rohrer-Murphy, L. (1999). Activity theory as a framework for designing 790 

constructivist learning environments. Educational Technology Research and 791 

Development, 47(1), 61–79. 792 

Kapp, K. M. (2012). The gamification of learning and instruction: Game-based methods and 793 

strategies for training and education. John Wiley & Sons. 794 

Katsiampa, P. (2019). An empirical investigation of volatility dynamics in the cryptocurrency 795 

market. Research in International Business and Finance, 50, 322–335. 796 

https://doi.org/10.1016/j.ribaf.2019.06.004 797 



Gamification and Gaming in Cryptocurrency Education 

 

43 

 

Kim, K., Schmierbach, M. G., Chung, M.-Y., Fraustino, J. D., Dardis, F., & Ahern, L. (2015). Is 798 

it a sense of autonomy, control, or attachment? Exploring the effects of in-game 799 

customization on game enjoyment. Computers in Human Behavior, 48, 695–705. 800 

Knittel, M., Pitts, S., & Wash, R. (2019). “The Most Trustworthy Coin”: How Ideological 801 

Tensions Drive Trust in Bitcoin. Proceedings of the ACM on Human-Computer 802 

Interaction, 3(CSCW), 36:1-36:23. https://doi.org/10.1145/3359138 803 

Kolb, D. A. (2014). Experiential learning: Experience as the source of learning and 804 

development. FT press. 805 

Krath, J., Schürmann, L., & von Korflesch, H. F. O. (2021). Revealing the theoretical basis of 806 

gamification: A systematic review and analysis of theory in research on gamification, 807 

serious games and game-based learning. Computers in Human Behavior, 125, 106963. 808 

https://doi.org/10.1016/j.chb.2021.106963 809 

M., P., Nguyen, T. N., Hamdi, M., & Cengiz, K. (2021). Global cryptocurrency trend prediction 810 

using social media. Information Processing & Management, 58(6), 102708. 811 

https://doi.org/10.1016/j.ipm.2021.102708 812 

M. Parizi, R., & Dehghantanha, A. (2018). On the Understanding of Gamification in Blockchain 813 

Systems. 2018 6th International Conference on Future Internet of Things and Cloud 814 

Workshops (FiCloudW), 214–219. https://doi.org/10.1109/W-FiCloud.2018.00041 815 

Michael, D. R., & Chen, S. L. (2005). Serious games: Games that educate, train, and inform. 816 

Muska & Lipman/Premier-Trade. 817 

Mirvis, P. H. (1991). Flow: The psychology of optimal experience. JSTOR. 818 

Nah, F. F.-H., Zeng, Q., Telaprolu, V. R., Ayyappa, A. P., & Eschenbrenner, B. (2014). 819 

Gamification of Education: A Review of Literature. In F. F.-H. Nah (Ed.), HCI in 820 



Gamification and Gaming in Cryptocurrency Education 

 

44 

 

Business (pp. 401–409). Springer International Publishing. https://doi.org/10.1007/978-3-821 

319-07293-7_39 822 

Nakamura, J., & Csikszentmihalyi, M. (2009). Flow theory and research. Handbook of Positive 823 

Psychology, 195, 206. 824 

OpenAI. (2023a). GPT-4 Technical Report (arXiv:2303.08774). arXiv. 825 

https://doi.org/10.48550/arXiv.2303.08774 826 

OpenAI. (2023b, March 14). GPT-4 deepens the conversation on Duolingo. OpenAI. 827 

https://openai.com/customer-stories/duolingo 828 

OpenAI. (2023c, March 14). Khan Academy. Khan Academy Explores the Potential for GPT-4 829 

in a Limited Pilot Program. https://openai.com/customer-stories/khan-academy 830 

Peat, J., & Barton, B. (2008). Medical statistics: A guide to data analysis and critical appraisal. 831 

John Wiley & Sons. 832 

Peng, W., Lin, J.-H., Pfeiffer, K. A., & Winn, B. (2012). Need satisfaction supportive game 833 

features as motivational determinants: An experimental study of a self-determination 834 

theory guided exergame. Media Psychology, 15(2), 175–196. 835 

Prensky, M. (2003). Digital game-based learning. Computers in Entertainment, 1(1), 21. 836 

https://doi.org/10.1145/950566.950596 837 

Rai, V., & Beck, A. L. (2017). Play and learn: Serious games in breaking informational barriers 838 

in residential solar energy adoption in the United States. Energy Research & Social 839 

Science, 27, 70–77. 840 

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic 841 

motivation, social development, and well-being. American Psychologist, 55(1), 68. 842 



Gamification and Gaming in Cryptocurrency Education 

 

45 

 

Sailer, M., Hense, J. U., Mayr, S. K., & Mandl, H. (2017). How gamification motivates: An 843 

experimental study of the effects of specific game design elements on psychological need 844 

satisfaction. Computers in Human Behavior, 69, 371–380. 845 

Sas, C., & Khairuddin, I. E. (2015). Exploring Trust in Bitcoin Technology: A Framework for 846 

HCI Research. Proceedings of the Annual Meeting of the Australian Special Interest 847 

Group for Computer Human Interaction, 338–342. 848 

https://doi.org/10.1145/2838739.2838821 849 

Scupin, R. (1997). The KJ Method: A Technique for Analyzing Data Derived from Japanese 850 

Ethnology. Human Organization, 56(2), 233–237. 851 

Serada, A., Sihvonen, T., & Harviainen, J. T. (2021). CryptoKitties and the New Ludic 852 

Economy: How Blockchain Introduces Value, Ownership, and Scarcity in Digital 853 

Gaming. Games and Culture, 16(4), 457–480. 854 

https://doi.org/10.1177/1555412019898305 855 

Shernoff, D. J., Csikszentmihalyi, M., Shneider, B., & Shernoff, E. S. (2003). Student 856 

engagement in high school classrooms from the perspective of flow theory. School 857 

Psychology Quarterly, 18(2), 158. 858 

Simms, M. T. W. (2022). ADVANCING GAMING, EXERCISING, MODELING AND 859 

SIMULATION (GEMS) CAPABILITIES. 1–93. 860 

Skinner, E., Furrer, C., Marchand, G., & Kindermann, T. (2008). Engagement and disaffection in 861 

the classroom: Part of a larger motivational dynamic? Journal of Educational 862 

Psychology, 100(4), 765. 863 

Statista.com. (2023). Cryptocurrencies—Worldwide | Statista Market Forecast. Statista. 864 

https://www.statista.com/outlook/dmo/fintech/digital-assets/cryptocurrencies/worldwide 865 



Gamification and Gaming in Cryptocurrency Education 

 

46 

 

Suvajdzic, M., Oliverio, J., Barmpoutis, A., Wood, L., & Burgermeister, P. (2020). Discover 866 

DaVinci – A Gamified Blockchain Learning App. 2020 IEEE International Conference 867 

on Blockchain and Cryptocurrency (ICBC), 1–2. 868 

https://doi.org/10.1109/ICBC48266.2020.9169470 869 

Tsai, F.-H., Yu, K.-C., & Hsiao, H.-S. (2007). Designing constructivist learning environment in 870 

online game. 2007 First IEEE International Workshop on Digital Game and Intelligent 871 

Toy Enhanced Learning (DIGITEL’07), 212–214. 872 

U.S. SECURITIES AND EXCHANGE COMMISSION. (2023, March 23). SEC.gov | Exercise 873 

Caution with Crypto Asset Securities: Investor Alert. https://www.sec.gov/oiea/investor-874 

alerts-and-bulletins/exercise-caution-crypto-asset-securities-investor-alert 875 

Van Eck, R. (2006). Digital game-based learning: It’s not just the digital natives who are restless. 876 

EDUCAUSE Review, 41(2), 16. 877 

Vanduhe, V. Z., Nat, M., & Hasan, H. F. (2020). Continuance intentions to use gamification for 878 

training in higher education: Integrating the technology acceptance model (TAM), social 879 

motivation, and task technology fit (TTF). IEEE Access, 8, 21473–21484. 880 

Vasek, M., & Moore, T. (2015). There’s No Free Lunch, Even Using Bitcoin: Tracking the 881 

Popularity and Profits of Virtual Currency Scams. In R. Böhme & T. Okamoto (Eds.), 882 

Financial Cryptography and Data Security (pp. 44–61). Springer. 883 

https://doi.org/10.1007/978-3-662-47854-7_4 884 

Voskobojnikov, A., Abramova, S., Beznosov, K. (Kosta), & Böhme, R. (2021). Non-Adoption of 885 

Crypto-Assets: Exploring the Role of Trust, Self-Efficacy, and Risk. ECIS 2021 Research 886 

Papers. https://aisel.aisnet.org/ecis2021_rp/9 887 



Gamification and Gaming in Cryptocurrency Education 

 

47 

 

Zhu, Z., Liu, Z., Zhang, Y., Zhu, L., Huang, J., Villanueva, A. M., Qian, X., Peppler, K., & 888 

Ramani, K. (2023). LearnIoTVR: An End-to-End Virtual Reality Environment Providing 889 

Authentic Learning Experiences for Internet of Things. Proceedings of the 2023 CHI 890 

Conference on Human Factors in Computing Systems. 891 

https://doi.org/10.1145/3544548.3581396 892 

Zichermann, G., & Cunningham, C. (2011). Gamification by design: Implementing game 893 

mechanics in web and mobile apps.  O’Reilly Media, Inc. 894 

895 



Gamification and Gaming in Cryptocurrency Education 

 

48 

 

Appendix 896 

A. Questionnaire 897 

Below, we include all questions used in our online survey. 898 

C1. Experience with Common Games Elements in Learning 899 

Description of gamification and common game elements: 900 

Gamified Learning is the integration of game design elements into educational contexts to 901 

enhance learners’ engagement, motivation, and performance. Commonly used design elements 902 

include points, progress bars, levels, badges, and leaderboards. 903 

In this section, we would like to know about your experience with gamified learning 904 

applications. 905 

Q1. Please indicate the degree to which you agree/disagree with the following statements. 906 

(answered on a 5-point Likert scale, ranging from ‘Strongly disagree’ to ‘Strongly agree.’) 907 

• I’m familiar with gamification. 908 

• I play learning games (or gamified learning applications) frequently. 909 

• I play video games regularly. 910 

• I understand video game design. 911 

Q2. How often have you seen the following game design elements in educational contexts? 912 

(answered on a 5-point Likert scale, ranging from ‘Never’ to ‘Always.’) 913 

• Points  914 

• Progress bar 915 
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• Levels 916 

• Badges 917 

• Leaderboards 918 

Points 

 
Progress bar 

 
Levels 

 
Badges 
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Leaderboards

 
C2. Attitudes toward Two Learning Approaches 919 

In this section, you will be presented with two different approaches to learning about 920 

cryptocurrency. We are interested in hearing your thoughts about how well these approaches 921 

might work for educating potential investors about cryptocurrency trading. 922 

Approach 1 – Game-based Learning 923 

Please read the following scenario and answer the questions: 924 

This is a concept of a video game that introduces cryptocurrency-related concepts. The learning 925 

contents and activities are organized into levels. You learn by reading the stories and helping 926 

NPCs (Non-Player Characters) solve their problems. You earn points along the way. As you 927 

finish the story at a level, you will be rewarded with a badge and will move to the next level. 928 

After finishing storylines at all levels, a final boss will challenge your cryptocurrency knowledge 929 

through test questions. You lose points by choosing the incorrect answers. Your final score (i.e., 930 

total points left) is presented on a leaderboard in comparison with other users. 931 

Imagine this video game is available on PC and Mobile. 932 
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Tasks and Storyline 

 

Points 

 
Levels 

 

Badges 

 
Leaderboard 
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 933 

Approach 2 – Gamified Learning 934 

Please read the following scenario and answer the questions: 935 

This is a concept of a learning app that integrates game design elements. The learning 936 

contents and activities are organized into modules. You learn by completing interactive practice 937 

tasks, and you earn points along the way. As you complete all tasks in a module, your 938 

knowledge will be challenged through test questions. You lose points by choosing the incorrect 939 

answers. When you successfully pass the test, you will be rewarded with a badge and will move 940 

to the next modules. Upon the completion of all modules, your final score (i.e., total points left) 941 

is presented on a leaderboard in comparison with other users. 942 

Imagine this learning app is available on PC and Mobile. 943 

Points 

 

Badges and Modules 

 

Leaderboard 
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 944 

Attitudes and Concerns 945 

Think about the two learning platforms mentioned before. 946 

Q3. Please list the strengths/weakness of the game/app (if any) and elaborate on how these 947 

aspects might assist/hinder your learning about cryptocurrency. (open-ended question) 948 

C3. Concerns and Expectations 949 

Q4. What aspects (if any) of the integration of a video game, gamification, or specific game 950 

design elements in a cryptocurrency learning platform worry you? In what way? (open-ended 951 

question) 952 

Q5. In your view, how can these learning approaches be improved for cryptocurrency learning? 953 

Please elaborate on your response. (open-ended question) 954 

C4. Demographic Questions 955 

Table 1 shows the demographic information we collected about our participants. 956 

 957 


