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ABSTRACT 

Financial literacy is critical for personal empowerment and economic stability. 

However, traditional financial education methods often fail to bridge the gap between 

theoretical knowledge and practical application, leaving many individuals unprepared to 

make informed financial decisions in increasingly complex economic systems. 

This Master's Final Work investigates the potential of serious games as an innovative 

tool to enhance financial literacy. Specifically, it aims to design and evaluate a stock 

market simulation game that immerses players in a dynamic market environment while 

introducing essential financial concepts. 

The study adopts a Design Science approach, focusing on the development of an 

artifact—a serious game—based on mathematical concepts such as the Normal Inverse 

Gaussian (NIG) process. This artifact simulates realistic stock price fluctuations, 

stochastic processes, and ambiguous market events. The game mechanics are carefully 

designed to align with educational objectives, encouraging critical thinking, strategic 

planning, and decision-making under uncertainty. 

The proposed game introduces players to key financial concepts, including risk and 

reward, diversification, and decision-making under uncertainty. Players can experiment 

with investment strategies, analyze market dynamics, and refine their financial decision-

making skills by providing a risk-free, interactive environment. The simulation fosters 

engagement and competence, addressing common barriers to understanding complex 

financial topics. 

This study demonstrates that serious games, like the developed stock market 

simulation, can effectively bridge the gap between theoretical financial knowledge and 

practical application. By using a design science methodology and mathematical 

modeling, the game serves as an accessible, engaging, and impactful educational tool that 

empowers individuals to navigate financial markets with confidence. 

 

KEYWORDS: Financial literacy, serious games, stock market simulation, Normal 

Inverse Gaussian process, Design Science, financial education, decision-making. 
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1. INTRODUCTION 

In an era of increasing financial complexity, financial literacy has emerged as a crucial 

skill for fostering individual empowerment and societal economic stability (Kumari, 

2020; Lusardi, 2019). Despite its importance, traditional financial education methods 

often fail to bridge the gap between theoretical understanding and practical application 

(Gallery & Gallery, 2010; Adams & Rau, 2011). This gap highlights the need for 

innovative and engaging tools that make financial education accessible, interactive, and 

effective. 

This thesis explores the potential of serious games as a novel approach to enhancing 

financial literacy. Specifically, it examines a stock market simulation game that immerses 

players in a dynamic market environment. The framework of the game is built on a robust 

mathematical foundation, utilizing the Normal Inverse Gaussian (NIG) process. 

The motivation for this study stems from the increasing recognition that financial 

literacy is critical for informed decision-making in modern economic systems. However, 

many individuals find financial concepts intimidating or inaccessible, hindering their 

participation in investment activities. By leveraging the engaging nature of serious games, 

this thesis seeks to address these barriers, fostering confidence and competence in 

financial decision-making. 

The focus of this study is to evaluate the educational potential of a stock market 

simulation game designed to promote financial literacy. The game immerses players in 

fluctuating stock prices, influenced by stochastic processes and ambiguous events, 

creating a dynamic and unpredictable environment. The primary objectives of the study 

are to introduce key financial concepts such as risk, reward, and diversification, 

encourage critical thinking and strategic decision-making under uncertainty, and build 

confidence in financial decision-making by providing an interactive, realistic learning 

experience. These objectives will guide the design of the game and form the basis for 

evaluating its educational effectiveness 

To achieve this, the methodology combines mathematical modeling with educational 

game principles. The NIG process provides the mathematical framework for realistic 

stock price simulations, while event-driven mechanics enrich the gameplay experience 

by simulating unpredictable market influences. Players are encouraged to analyze events 
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and their descriptions, assess potential impacts, and refine their strategies, promoting 

critical thinking and strategic planning. The risk-free nature of the simulation enables 

participants to experiment with various investment strategies and learn from their 

outcomes without incurring real financial consequences. 

This project argues that the proposed stock market simulation game represents a 

novel, engaging, and effective tool for financial education. By combining rigorous 

mathematical modeling with interactive gameplay, the game seeks to empower 

individuals with the knowledge and skills to navigate the complexities of financial 

markets. The findings demonstrate how serious games can serve as a powerful medium 

for enhancing financial literacy, bridging the gap between theory and practice in an 

accessible and impactful way. 
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2. LITERATURE REVIEW 

The Importance of Financial Literacy 

In a world where financial decisions impact nearly every aspect of life, understanding 

and managing personal finances has become crucial. With an ever-growing range of 

investment options and economic challenges, individuals need the skills to navigate these 

complexities and secure financial wellbeing. 

It is important to discuss the concept of financial literacy, which is crucial for young 

people to navigate the complexities of modern financial systems.  

Over the past few years, financial literacy has gained significant attention from 

scholars, financial institutions, and policymakers (Kumari, 2017; Lusardi, 2019). 

According to Cole and Fernando (2008), financial literacy is the ability to process 

financial information and make informed decisions about personal finance. Another 

definition of financial literacy was given by Kumari (2020), which states that financial 

literacy is the possession of knowledge and skills that enable informed and effective 

money management. 

Financial Literacy and Its Influence on Investment Decisions 

Kumari (2020) investigated the impact of financial literacy on investment decisions 

among 200 university undergraduates from four government universities in the Western 

Province of Sri Lanka, suggesting that financial skills are crucial for enhancing 

investment decisions among undergraduates.  

The study by Gallery et al. (2011) builds upon previous research by focusing on 

financial literacy measures that are directly relevant to retirement investment decisions. 

Studies suggest that individuals with higher financial literacy tend to have greater 

disposable income and an enhanced ability to "spend, save, and invest" effectively 

(Garman, 1997). 

Capuano and Ramsay (2011) explain that financial literacy enables individuals to 

utilize financial products more efficiently, avoiding unnecessary costs and making 

smarter investment decisions. Those who are financially literate often have more 

disposable income, a greater ability to save, and are typically more productive investors 

(Cole & Fernando, 2008).  
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Recent literature has reached the connection between retirement outcomes and 

financial literacy. For instance, Lusardi and Mitchell (2007a, 2007b, 2008) extensive 

work using various U.S. data sources emphasizes that financial literacy is crucial for 

effective retirement planning and preparation. 

In contrast, research by Hung, Yoong, and Brown (2012), utilizing RAND American 

Life Panel data, examined the relationship between financial literacy and several factors 

related to retirement savings accounts. Their findings support a positive correlation 

between financial literacy and the extent to which individuals have considered their 

retirement. 

Mahdzan and Tabiani (2013) argue that enhancing financial literacy and competence 

improves financial decision-making, facilitating better planning and management of life 

events such as education, home buying, and retirement. 

Financial Literacy and Market Participation 

Research consistently shows a strong positive relationship between financial literacy 

and participation in financial markets. Financially literate individuals are more likely to 

invest in stocks, bonds, and other financial products due to their ability to evaluate risks 

and returns, face fewer barriers to entry, and manage lower transaction costs. For 

example, Van Rooij et al. (2011) found that financially literate individuals in the 

Netherlands were more likely to invest in stocks, while Yoong (2011), Thomas and 

Spataro (2018) reported similar findings among older Americans and across European 

countries, respectively. 

Financial literacy can foster broader market participation, enhance household wealth, 

and contribute to economic growth. Studies by Behrman et al. (2012) and Guiso and 

Jappelli (2005) emphasize that a lack of financial knowledge limits market involvement. 

In contrast, financially literate individuals tend to diversify their investments and avoid 

inefficient financial decisions, such as unfavorable mortgages or poor savings 

management (Fratantoni, 1998). 

According to Khan, Rabbani, and Kadoya (2020), financially literate individuals are more 

likely to invest in various financial products such as stocks, bonds, and foreign currency 

deposits. It is also suggested that increasing financial literacy could boost investment in 

financial markets, benefit' household wealth, and contribute to acountry's sustainable 
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development by promoting capital accumulation for economic growth. 

 

Promoting financial literacy has significant implications for individual financial 

wellbeing and broader economic development. 

The Widespread Challenge of Financial Illiteracy 

Low levels of financial knowledge have been observed in numerous countries. For 

instance, the OECD (2005) highlighted that financial illiteracy is prevalent across many 

developed countries (Christelis, Jappelli, & Padula, 2010). 

In the U.S., Lusardi and Mitchell (2011) found that financial literacy is particularly 

low among young people, women, and those with lower education levels. Van Rooij, 

Lusardi, and Alessie (2011) demonstrated that financial literacy influences financial 

decision-making, noting that individuals with lower literacy are significantly less likely 

to invest in stocks. Lusardi, Mitchell, and Curto (2010) also studied financial literacy 

among young adults and found that fewer than one-third possess basic knowledge of key 

financial concepts like interest rates, inflation, and risk diversification. 

Capuano and Ramsay (2011) reviewed 23 financial literacy surveys, including those 

from the World Bank and various countries. Their findings indicate that participants in 

these surveys generally showed poor financial knowledge and awareness. 

The Importance of Financial Literacy 

Enhancing financial literacy through educational initiatives has become a pressing 

concern, as the lack of financial knowledge was identified as a contributing factor to the 

global financial crisis (Gallery & Gallery, 2010). Governments increasingly recognize the 

importance of equipping individuals with adequate financial skills and knowledge. 

However, research on financial literacy, both in the general population and specific 

subgroups, reveals that financial illiteracy is pervasive (OECD, 2005). 

While early studies on workplace financial education programs, such as those by Rai 

(2019) and Bernheim and Garrett (2003), found that financial literacy plays a crucial role 

in promoting healthy financial behaviors, more recent literature reviews offer differing 

perspectives on the impact of financial literacy and education (Adams & Rau, 2011; 

Willis, 2008). Specifically, Adams and Rau (2011) assert that "both experimental and 
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non-experimental studies demonstrate that understanding fundamental saving principles, 

such as compound interest, directly influences financial preparedness, even after 

accounting for demographic factors." 

Serious Games: Redefining Financial Education 

In today's complex financial landscape, equipping people with the skills to navigate 

financial challenges is more important than ever. However, traditional financial education 

methods often fail to engage and motivate this audience. As a result, there is a growing 

interest in leveraging innovative tools to make learning about finance effective and 

enjoyable.  

One such tool is serious games, which are (digital) games that do not have 

entertainment, enjoyment, or fun as their primary purpose, as reported by Laamarti, Eid, 

and El Saddik (2014). 

Following the same idea, an overview of Serious Games was also addressed by Susi, 

Johannesson, and Backlund (2007), leading to the concept of these games that are 

specifically designed to fulfill objectives beyond just amusement, encompassing areas 

such as training, advertising, simulation, and education. Serious games are tailored to 

personal computers or video game consoles, providing an engaging learning and skill 

development platform (Costa &  Costa, 2011; Sousa &  Costa, 2011, Costa, 2025). 

In other words, game-based learning or serious games “ is all about leveraging the 

power of computer games to captivate and engage end-users for a specific purpose, such 

as to develop new knowledge and skills” (Corti, 2006). 

The Educational Value of Serious Games 

Serious games are designed to have a meaningful impact beyond entertainment, 

particularly in education, where they hold great potential for enhancing learning 

experiences (Aparicio & Costa, 1999; Gee, 2007; Greitzer, Kuchar, & Huston, 2007). 

These games aim to be fun and educational, appealing to a broad audience while meeting 

specific learning goals (De Grove, Mechant, & Van Looy, 2010; Van Eck, 2006). 

Assessing serious games involves evaluating enjoyment and educational effectiveness, 

which presents unique challenges since learning is the primary objective. 
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The educational potential of video games is widely acknowledged, yet there is a 

shortage of studies that systematically assess learning outcomes from both entertainment 

and serious games. This gap has led some to question the effectiveness of game-based 

learning (Shute, Ventura, Bauer, & Zapata-Rivera, 2009). However, despite these 

concerns, recent advancements in video games, especially in educational contexts, 

highlight their evolving potential. For instance, Blunt (2009) proved that students using 

games for learning achieved better test results than traditional instruction methods. 

Serious games, particularly simulations, offer a cost-effective and safe way to acquire 

complex skills and attitudes that are difficult to teach through rote learning (Gee, 2007). 

These games are also linked to more enduring learning outcomes (Bergeron, 2006). 

Studies have demonstrated that well-designed learning games can engage players and 

produce measurable learning outcomes (Prensky, 2006). 

In summary, serious games can be a valuable educational tool for boosting motivation 

(Bellotti, Berta, & De Gloria, 2010). 

The Broad Impact of Serious Games on Education and Training 

Serious games are increasingly used to enhance education, leveraging their engaging 

nature to improve learning outcomes. Schools like Quest to Learn in New York use game-

based learning models. Educational games such as Skills Arena and Making History have 

been shown to improve student engagement and performance in subjects like math and 

history (Shin, Sutherland, Norris, & Soloway, 2012; Watson, Mong, & Harris, 2011). 

In higher education, games help students tackle complex topics, such as programming 

(Muratet, Torguet, Jessel, & Viallet, 2009), while tools allow teachers to create custom 

educational games without programming knowledge (Sampayo Vargas, Rankin, & 

Taylor, 2009). 

Beyond the classroom, games like Lost in the Middle Kingdom and 3rd World Farmer 

support independent learning, teaching language skills, and raising awareness about 

global issues (Shepherd et al., 2011; Hermund et al., 2005). Games like IBM CityOne 

address modern urban challenges, while Clean World focuses on environmental issues 

(IBM, 2010; Andre et al., 2014). 
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Serious games also aid professional training, such as in medicine, where simulations 

teach surgery procedures (Cowan et al., 2010). Additionally, "data games" like Foldit 

allow players to contribute to scientific research while learning (Cooper et al., 2010). By 

integrating educational content into engaging gameplay, these games promote learning 

across various fields. 

Enhancing Financial Literacy Through Serious Games 

We have already examined the benefits of serious games and how they enhance the 

learning process by creating an interactive and engaging environment. This becomes 

especially meaningful when considering the need for financial literacy, which is vital in 

helping individuals navigate financial decisions in their everyday lives.  

Hoseiny and Niknafas (2020) concluded that serious games enhance the learning 

process of financial literacy by increasing learning percentages and ensuring that 

teachings are more stable and durable than conventional methods. They create greater 

motivation for learners and have a more significant impact when combined with other 

methods rather than used alone. Additionally, learning through serious games proves to 

be more effective than traditional educational sessions. 

Stock Market Games: Tools for Financial Literacy 

In financial literacy, stock market games exemplify the application of serious games, 

using simulation and competition to teach participants about the complexities of financial 

markets and investment strategies. 

One such example is the Stock Market Game, which was highlighted for its ability to 

make financial education more engaging and practical. Wood, O'Hare, and Andrews 

underscore several educational benefits of the game. A key advantage is its motivational 

component, driven by competition, which challenges students at different grade levels to 

manage a hypothetical $100,000 portfolio. This element of competition makes the 

learning process dynamic and encourages students to develop essential skills. Younger 

students are introduced to basic concepts like stock symbols and trading mechanics, while 

more advanced learners are encouraged to engage with real-world financial news to make 

strategic decisions (Wood, O'Hare, & Andrews, 1992). 
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The Stock Market Game also fosters cooperative learning and decision-making. In 

teams, students must collaborate on trading strategies, strengthening their ability to think 

critically and work together effectively. Individual players likewise benefit from 

decision-making, managing stock selection and trading timing independently. These 

activities promote the development of practical skills that are essential in understanding 

capital markets. 

Similarly, Tessema (1989) emphasizes the pedagogical value of stock market games 

in teaching investments. By simulating real-world stock exchanges, the game allows 

students to engage in hands-on learning through practical activities. Students receive 

detailed instructions and resources and exposure to professional security analysts. The 

game has been positively received, with students finding it both stimulating and valuable. 

It promotes active, student-centered learning, aligning with research that supports this 

teaching approach as highly effective. According to Tessema, this interactive format 

makes the Stock Market Game enjoyable and effective for students to grasp investment 

concepts. 

Harter and Harter (2010) demonstrate that playing the Stock Market Game (SMG) 

alongside teaching lessons from Learning the Market improves student performance on 

financial concept assessments. Teachers who participated in the study responded 

positively, with most planning to use the lessons again, even if they do not continue using 

the SMG. Despite the complexities of isolating the game's effects, the study proves that 

playing SMG while teaching stock market basics leads to better student outcomes than 

other methods. 

The Role of Lévy Processes in Financial Market Modelling 

Lévy processes are stochastic processes characterized by stationary and independent 

increments. They constitute a broad class of models with sample paths that may be 

continuous, continuous with occasional discontinuities, or purely discontinuous. Lévy 

processes are widely used in finance for modeling asset prices, energy finance, and option 

pricing, as they can capture real-world behaviors such as sudden market movements and 

complex dynamics (Ibe, 2013). 

Levy processes have become a fundamental tool in mathematical finance because they 

can model real-world market phenomena more effectively than traditional models based 
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on Brownian motion. Unlike these older models, Levy processes account for the jumps 

and spikes frequently observed in asset prices, which are critical for understanding market 

dynamics. This feature allows risk managers and traders to estimate risk better, as they 

can model more complex price movements, including large, unexpected changes (Cont 

& Tankov, 2003). 

One of the key reasons for using Levy processes is their ability to handle asset return 

distributions that exhibit "fat tails" and skewness, characteristics that deviate from the 

normal distribution. These distributions are essential for accurately estimating potential 

profits and losses and managing the volatility of trading. Traditional models like the 

Black-Scholes model assume constant volatility, which does not align with market reality. 

Levy processes, however, offer a more flexible approach by capturing these variations in 

volatility and improving risk management strategies (Cont & Tankov, 2003; Sato, 1999). 

Mathematically, Levy processes are linked to infinitely divisible distributions, a 

concept that allows complex models to be built from simpler components. The Levy-

Khintchine formula is central in connecting these processes to their distributions. Another 

key result, the Levy-Itô decomposition, allows the construction of processes from 

distributions, offering a deep understanding of their properties. Levy measures, which 

provide detailed information about the size and frequency of jumps, play a crucial role in 

characterizing these processes (Sato, 1999). 

In finance, Levy processes are particularly useful for modeling asset prices in both 

the "real" and "risk-neutral" worlds. This means they can be used to describe how prices 

behave in the actual market and to model theoretical pricing structures that help traders 

manage risks in derivative markets. Methods like Monte Carlo simulations and partial 

integral-differential equations (PIDE) are often used in pricing options and other financial 

instruments with Levy-driven models (Cont & Tankov, 2003). 

Overall, Levy's processes provide a versatile and powerful framework that bridges 

theoretical models and real-world financial data, offering a more accurate representation 

of market dynamics. 

The Normal Inverse Gaussian Lévy Process in Financial Modelling 

The Normal Inverse Gaussian (NIG) distribution is a flexible and analytically 

tractable probabilistic model widely used in financial and energy market modeling. It is 
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particularly effective for capturing complex features of time series data, including heavy 

tails, skewness, and temporal dependence. Its mathematical properties make it a 

cornerstone in various applications, such as stochastic volatility frameworks, mean-

reverting processes, and Lévy-driven dynamics (Barndorff-Nielsen, 1997; Benth & 

Šaltytė-Benth, 2004). 

The NIG distribution's robust structure enables accurate modeling of asset price 

dynamics, estimation of risk-neutral densities, and derivative pricing. Compared to 

traditional approaches, the NIG framework is computationally efficient and offers 

significant advantages in modeling real-world price behaviors and their implications for 

risk management (Eriksson, Ghysels, & Wang, 2009; Benth & Šaltytė-Benth, 2004). Its 

versatility has made it a key tool for representing market characteristics like large price 

fluctuations and mean-reversion phenomena in financial and energy contexts. 

Building upon the previous discussions of Lévy processes and their applications in 

financial modeling, the following section analyzes specifically the normal inverse 

Gaussian (NIG) Lévy process. This notable variant has gained traction in mathematical 

finance due to its ability to capture the behavior of financial returns better. 

The one- and two-dimensional normal inverse Gaussian (NIG) Lévy process has been 

analyzed concerning financial data from Germany and Denmark. To evaluate whether the 

NIG Lévy process is an appropriate model for financial data, uniform residuals were 

calculated using an algorithm that simulates random variables based on the NIG 

distribution (Rydberg, 1997). 

The NIG Lévy process, first introduced by Barndorff-Nielsen (1995), represents a 

relatively recent and promising model for financial data. Eberlein and Keller (1995) 

proposed a similar model, the hyperbolic Lévy process, which was initially applied to the 

German financial market. Subsequent research showed that the NIG distribution offered 

a superior fit for log returns on German stocks compared to the hyperbolic distribution, 

making the NIG Lévy process highly relevant in the field of mathematical finance. 

Despite its advantages, like other discontinuous Lévy processes with stochastic jumps, 

the NIG Lévy process faces challenges, particularly due to the existence of multiple 

equivalent martingale measures (Eberlein & Jacod, 1995). 
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3. Methodology  

This chapter presents the methodological framework employed to design, develop, 

and evaluate a serious game to enhance financial literacy. The study adopts the Design 

Science Research (DSR) methodology, a rigorous, iterative approach commonly used to 

develop innovative artifacts that solve real-world problems. The stock market simulation 

game developed in this study is a tangible, functional artifact that blends experiential 

learning principles with gamification techniques (March,  & Smith, 1995, Peffers, 

Tuunanen, Rothenberger, Chatterjee, 2007, Aparicio, et. al 2023, and González-Mendes,  

Costa, 2025).. 

The DSR approach is structured around six core stages: (1) problem identification and 

motivation, (2) objectives of the solution, (3) design and development of the artifact, (4) 

demonstration, (5) evaluation, and (6) communication. Each stage is explored throughout 

this chapter, ensuring the process is systematic and aligned with the overarching research 

objectives of enhancing financial literacy and promoting informed investment behaviors 

through an engaging and interactive medium. 

 

3.1 Problem Identification and Motivation 

Financial literacy is increasingly recognized as a critical life skill essential for 

effective participation in modern financial systems. Studies have shown that low levels 

of financial literacy are linked to suboptimal financial behaviors, such as insufficient 

saving, over-indebtedness, and poor investment choices (Lusardi & Mitchell, 2011). 

Despite its importance, financial literacy remains alarmingly low in many populations, 

with disparities particularly pronounced among young adults, low-income groups, and 

individuals with limited access to formal education (Capuano & Ramsay, 2011). 

Traditional methods of teaching financial literacy often rely on static, lecture-based 

approaches that fail to engage learners or provide opportunities for practical application 

(Hoseiny & Niknafas, 2020). Furthermore, the abstract nature of financial concepts, such 

as risk management and portfolio diversification, poses additional challenges for learners 

with no prior exposure to finance (Lusardi, Mitchell, & Curto, 2010; Rodrigues et al., 

2020). 
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While educational initiatives have sought to address these challenges, many fail to 

achieve their intended impact due to Low Engagement, Lack of Interactivity, and Limited 

Practical Application. 

Traditional methods, such as text-heavy materials and theoretical lessons, struggle to 

attract learners (Hoseiny & Niknafas, 2020). Few programs incorporate experiential 

learning opportunities essential for deeper understanding and retention (Harter & Harter, 

2010). 

Learners often struggle to connect abstract financial concepts to real-world scenarios 

(Tessema, 1989). 

This research identifies these gaps as key barriers to financial literacy and positions 

serious games as a promising solution. By simulating stock market dynamics in an 

interactive and controlled environment, serious games offer a unique opportunity to make 

financial education engaging, practical, and accessible. 

 

3.2 Objectives of the Solution 

The primary goal of this study is to develop a serious game that enhances financial 

literacy by fostering an intuitive understanding of key financial concepts and encouraging 

informed decision-making in investment contexts. To achieve this, the game is designed 

with the following objectives:  

• Simplify Complex Financial Concepts,  

• Promote Experiential Learning, 

• Encourage Strategic Thinking,  

• Foster Long-Term Financial Engagement,  

• Evaluate Financial Decision-Making Skills. 

Financial concepts such as volatility, diversification, and risk-reward trade-offs are 

presented in an intuitive, accessible manner. Players learn by doing, experimenting with 

investment strategies, and reflecting on outcomes in a risk-free environment. The game 

challenges players to analyze ambiguous scenarios, weigh potential risks, and adapt their 

strategies dynamically. The game aims to inspire continued interest in financial education 

beyond the gameplay experience by making learning enjoyable and relevant. The game 
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serves not only as an educational tool but also to assess 'players' decision-making 

processes under uncertainty. 

 

3.3 Design and Development of the Artifact 

 The game is built on the principles of experiential learning theory (Kolb, 1984) and 

constructivist learning theory, emphasizing active participation, reflection, and 

knowledge construction through hands-on experiences. According to the framework of 

March and Smith (1995), the game serves as an instantiation—a functional artifact that 

operationalizes theoretical principles through gamification elements, such as dynamic 

feedback, ambiguous scenarios, and performance metrics. By integrating these features, 

the game engages players and serves as a tool for testing and refining educational 

strategies for improving financial literacy. 

The artifact consists of three primary components: Dynamic Market Simulation, 

Ambiguous Events, and User Feedback Mechanisms. 

The game simulates the behavior of two fictional stocks, whose prices fluctuate based 

on stochastic processes and event-driven adjustments.  Players encounter random events 

that influence stock prices in unpredictable ways, reflecting real-world market 

uncertainties.  Players receive end-game feedback reflecting their portfolio value, 

encouraging reflection on investment decisions. 

The game is developed as a web-based application to ensure broad accessibility. 

According to good practices, referred by several authors (e.g., Costa, & Aparício 2006; 

Costa  &  Costa, 2013), the technical stack includes: 

• The front end is developed in HTML, CSS, and JavaScript to provide an intuitive, 

user-friendly interface. 

• The backend includes the Logic for stock price calculations, event handling, and 

performance tracking. 

• The Normal Inverse Gaussian (NIG) process is employed to model stock price 

fluctuations, capturing heavy tails and skewness characteristic of financial time series. 
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The development process follows an iterative approach, incorporating potential user 

feedback to refine gameplay mechanics and educational content. 

 

3.4 Demonstration 

The artifact is demonstrated through a series of pilot sessions with participants from 

diverse backgrounds, including university students, young professionals, and individuals 

with limited financial literacy. The demonstration process involves introduction and 

instructions, gameplay sessions, and performance feedback. 

Participants are provided with a brief tutorial on game mechanics, objectives, and 

basic financial concepts. Players engage with the game over multiple iterations of time, 

making investment decisions and responding to market events. At the end of each session, 

participants receive a message summarizing their performance. 

 

3.5 Evaluation 

The evaluation phase is designed to gather informal, qualitative feedback from 

participants interacting with the stock market simulation game. This approach prioritizes 

understanding their spontaneous impressions and perceptions of the game, focusing on 

its usability, engagement, and educational potential. 

After engaging with the game, participants provide their opinions through an open-

ended, unstructured format. The feedback is gathered in conversational settings, where 

participants are encouraged to share their thoughts freely without the constraints of 

surveys or formal assessments. This process allows for genuine and natural responses 

about their experience. 

Key areas of interest include: 

• First impressions evaluate how participants initially perceive the game's concept, 

interface, and mechanics. 

• Overall experience consists of the general opinions on how engaging or enjoyable the 

gameplay was. 
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• Perceived educational value involves analyzing whether participants learned 

something new about stock market concepts or investment strategies. 

• Constructive criticism is spontaneous suggestions or observations about what could 

be improved in the game. 

The opinions collected are reviewed and categorized to identify common themes, 

strengths, and areas for improvement. This informal analysis involves highlighting 

positive aspects, identifying challenges, and gathering improvement Ideas. 

Notes are taken concerning which elements of the game participants found most 

appealing, such as the gameplay mechanics, visual design, or event system. 

Understanding where participants encountered difficulties or confusion, such as unclear 

instructions or overly complex gameplay. Those notes of specific suggestions participants 

may offer, such as features, are relevant to add and contribute to game adjustment. 

Although participants are not explicitly asked to evaluate the educational objectives, 

their spontaneous feedback often reveals insights into the 'game's ability to convey 

financial concepts. Observations such as comments on the realism of the events or 

reflections on their decision-making process can provide valuable indicators of the 

'game's impact. 

The collected feedback forms the basis for iterative improvements to the game. Even 

in an informal setting, participant opinions can highlight significant areas for 

enhancement. This process ensures that the game evolves in response to real user 

experiences, becoming more effective in achieving its goals. 

GitHub link: https://github.com/AfonsoCapelo1/Proposing-a-market-simulation-game 
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4. RESULTS AND DISCUSSION 

This chapter presents the final evaluation of the stock market simulation game 

designed to enhance financial literacy. The evaluation focused on assessing the game's 

effectiveness in achieving its educational objectives and its impact on participants' 

understanding of key financial concepts. The findings are drawn from comprehensive 

user feedback, gameplay observations, and performance analysis, providing a thorough 

understanding of how the game influenced participants' decision-making, financial 

knowledge, and engagement.  

The 'game's design, which incorporates ambiguous market events, strategic decision-

making, and real-world financial scenarios, was evaluated across diverse user groups with 

varying levels of financial literacy. The evaluation aimed to explore how well the game 

facilitated the development of critical skills, including risk management, portfolio 

diversification, and strategic thinking under uncertainty. Through the analysis of 

participant experiences, this chapter highlights the educational impact of the game and 

outlines the insights gathered for future refinements.  

Key areas covered in this chapter include an overview of the participants, gameplay 

observations, informal feedback, and an evaluation of the educational outcomes. This 

section concludes by discussing the key insights gained from the evaluation and the 

refinements needed to enhance the 'game's educational effectiveness further.  

  

4.1 Problem Identification  

Financial literacy is essential for individuals to make informed and effective financial 

decisions. With the growing complexity of financial markets and investment 

opportunities, there is a pressing need to improve individuals' understanding of financial 

concepts such as risk, return, portfolio diversification, and market volatility (Lusardi & 

Mitchell, 2011). However, traditional finance teaching methods often fail to engage 

learners, particularly those without formal financial education, making it difficult for 

them to build confidence in their financial decision-making (Gallery et al., 2011).  

Current financial education tools, such as textbooks, lectures, and static simulations, 

often fail to provide an interactive and dynamic learning environment. These tools are 
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typically perceived as dry, theoretical, and disconnected from the real-world scenarios 

that individuals face when making financial decisions (Capuano & Ramsay, 2011). As a 

result, individuals, particularly young professionals, university students, and people 

without formal financial education, struggle to acquire the skills necessary to make sound 

financial decisions. This lack of financial literacy can lead to poor investment decisions, 

inadequate financial planning, and long-term financial instability (Hung et al., 2012). 

To address this issue, a more engaging and effective solution is needed. The stock 

market simulation game is designed to immerse users in real-world financial decision-

making, enabling them to experience first-hand the challenges of navigating a fluctuating 

market while learning core financial concepts. The game's interactive design aims to 

bridge the gap between theoretical knowledge and practical application by offering a 

hands-on, engaging learning experience (Harter & Harter, 2010). 

  

4.2 Objectives of the Solution  

The primary objective of the stock market simulation game was to enhance financial 

literacy by immersing players in a dynamic, interactive environment that mirrors real-

world investment scenarios. Based on the objectives defined in Chapter 1, the following 

results were observed: 

The game successfully introduced fundamental financial concepts, such as risk, 

reward, and diversification, by simulating fluctuating stock prices influenced by 

stochastic processes and ambiguous events. Players were required to think critically and 

make strategic decisions in response to the uncertainty created by these market 

fluctuations. As a result, players demonstrated improved decision-making skills and a 

deeper understanding of how market volatility affects investment outcomes. Furthermore, 

participants reported increased confidence in their ability to make informed financial 

decisions following the gameplay experience. 

The game is designed to introduce players to fundamental financial concepts 

engagingly and interactively. It starts by teaching the basics of investing, such as 

understanding the principle of "buy low, sell high" and the balance between risk and 

return. Players experience market volatility dynamics as stock prices fluctuate in response 

to simulated events, helping them grasp how real-world factors influence investment 
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outcomes. Through gameplay, they are encouraged to diversify their investments, 

learning how spreading risk across various assets can protect against potential losses. 

Decision-making under uncertainty is a key focus, with ambiguous scenarios 

requiring players to think critically and adapt their strategies. This process not only 

reinforces financial principles but also cultivates strategic planning skills. Players are 

challenged to look beyond short-term gains and align their actions with long-term 

financial goals, emphasizing the importance of thoughtful planning in achieving 

sustainable success. 

The game also mirrors the emotional challenges of investing, such as resisting 

impulsive decisions or managing reactions to sudden market changes. By navigating these 

situations, players develop patience, discipline, and better risk management skills. The 

safe, risk-free environment encourages experimentation, allowing players to make 

mistakes and learn from them without real-world consequences. 

Ultimately, the game aims to build confidence in financial decision-making. Players 

gain a solid foundation in assessing opportunities, managing risks, and making calculated 

decisions, empowering them to apply these skills to their personal finances. Beyond 

immediate learning, the game sparks curiosity about financial topics and inspires players 

to pursue further retirement planning, savings, and investment education. 

Moreover, the skills developed through the game extend beyond financial literacy. 

Players enhance their critical thinking, self-discipline, and strategic decision-making 

abilities—valuable qualities in many other areas of life. By blending financial learning 

with broader life skills, the game provides an enriching and practical experience that 

leaves players better prepared for real-world challenges. 

 

4.3. Design and Development  

In this step, we focus on the creation of the artifact, specifically the stock market 

simulation game and the underlying NIG (Normal Inverse Gaussian) process that models 

stock price movements. The game aims to simulate realistic financial market dynamics 

by integrating stochastic processes and random events.  
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4.3.1. Stock Price Modeling and the Role of Random Events  

The stock market simulation game uses a combination of stochastic processes and 

random events to model stock price movements. The core of the price update mechanism 

relies on the Normal Inverse Gaussian (NIG) process, a powerful tool for simulating 

financial market dynamics. The NIG process captures both continuous price changes (via 

Brownian motion) and discrete jumps (via the Lévy component), offering a realistic 

approach to modeling stock prices.  

4.3.2. The Role of Events  

 The game incorporates random events, detailed in Figure 1, that influence stock 

prices, designed to simulate the unpredictable nature of real-world market dynamics. 

These events are randomly triggered at each iteration of the game, with specific 

probabilities assigned to reflect their likelihood. Each event impacts stock prices 

differently, simulating market shocks, trends, or external factors. For instance, some 

events may represent positive economic news or corporate successes, causing stock prices 

to rise, while others might mimic adverse situations such as economic downturns or 

company scandals, leading to price declines. 

To ensure educational value and realism, the events are intentionally designed to 

include ambiguous descriptions, encouraging players to analyze the market's behavior 

rather than rely solely on the event's narrative. This approach helps players understand 

the complex and sometimes counterintuitive nature of market reactions to news and 

external stimuli. 
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Table I - Random events that influence stock prices 

Event Description Effect Probability of 

occurrence 

Product Breakthrough

  

Tech Innovations Inc. develops a 

revolutionary product. 

5% increase in Stock A 

price. 

9.44% 

New Product Line Tech Innovations Inc. launches a 

popular new product line. 

10% increase in Stock A 

price. 

4.72% 

Increased 

Competition 

New competitors enter the tech 

market. 

5% decrease in Stock A 

price. 

9.44% 

Tech Patent Dispute Tech Innovations Inc. faces a legal 

battle over patent rights. 

10% decrease in Stock A 

price. 

4.72% 

New International 

Renewable Energy 

Deal 

Green Energy Corp. signs a lucrative 

international deal. 

5% increase in Stock B 

price. 

9.44% 

Government Subsidy 

for Renewable Energy 

The government provides subsidies to 

renewable energy firms. 

10% increase in Stock B 

price. 

4.72% 

Environmental 

Regulations 

Tightened 

Stricter regulations increase 

operational costs for Green Energy 

Corp. 

5% decrease in Stock B 

price. 

9.44% 

Energy Price Collapse Renewable energy prices drop. 10% decrease in Stock B 

price 

4.72% 

Economic Recovery The economy shows signs of recovery. 5% increase in both Stock A 

and Stock B prices. 

9.44% 

Global Technology 

and Sustainability 

Partnership 

Tech Innovations Inc. and Green 

Energy Corp. announced a 

collaboration. 

10% increase in both Stock 

A and Stock B prices. 

4.72% 

Supply Chain 

Collapse 

A supply chain crisis affects 

production costs and timelines. 

5% decrease in both Stock A 

and Stock B prices. 

9.44% 

Global Recession Warnings of a global recession. 10% decrease in both Stock 

A and Stock B prices. 

4.72% 

Neutral Economic 

Data Release 

New economic data shows no 

significant changes. 

No change (0%) in stock 

price for both Stock A and 

Stock B 

15% 
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These events are incorporated in the price update at each time step, with the price 

change from the NIG process augmented by the effects of the triggered event.  

4.3.3. The NIG Process for Stock Price Updates  

The Normal Inverse Gaussian (NIG) process serves as the underlying model for 

stock price changes in the game. It is a type of Lévy process that incorporates both 

continuous and jump components. The stock price at each iteration is updated using the 

NIG process, which is characterized by the following parameters:  

• 𝛼 (Alpha): Controls the scale of fluctuations.  

• 𝛽 (Beta): Determines the direction of price jumps (positive for upward, 

negative for downward).  

• 𝛿 (Delta): Governs the "tail behavior," which dictates how extreme values 

behave.  

• 𝜇 (Mu): Represents the central tendency or drift, determining the general 

direction of price movement.  

The NIG process ensures that stock price changes are independent and stationary, 

meaning the statistical properties of the price changes do not vary over time. The update 

for stock price change, considering the NIG process, is given by:  

∆𝑃𝑁𝐼𝐺 = 𝜇 +
𝛿𝛽

√𝛼2 − 𝛽2
 . 𝑍𝑡 

 

Where Z_t is a random variable drawn from a standard normal distribution to 

introduce randomness into the price change, this formulation allows the stock price to 

experience both continuous diffusion and discrete jumps, mimicking real-world 

financial market behavior.  

4.3.4. Combining Events and NIG Process  

At each time step, the stock price is updated by combining the effects of the NIG 

process and the random events. The general update formula is as follows:  

𝑃(𝑡 + 1) = 𝑃(𝑡)  × exp (∆𝑃𝑁𝐼𝐺 +  ∆𝑃𝑒𝑣𝑒𝑛𝑡     

  ) 
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Where:  

• P(t) is the stock price at time t.  

• ΔP_NIG is the price change from the NIG process.  

• ΔP_event is the price change due to the triggered event.  

This ensures that the stock price fluctuates in response to both the continuous price 

movement driven by the NIG process and any discrete jumps caused by the random 

events.  

4.3.5. Examples of Price Updates  

To illustrate how the price updates work, here are a few examples of how different 

scenarios affect the stock price:  

• Example 1: No Event (Normal Day)  

o The stock price at time t: 100  

o NIG process generates a +1.5% price change.  

o The new stock price will be: P(t+1) =100×exp(1.5%)=100×1.015=101.5  

• Example 2: Positive News Event  

o The stock price at time t: 100  

o NIG process generates a -1% price change.  

o A positive news event causes a +5% price change.  

o The new stock price will be: P(t+1) =100×exp ((-1)%+5%)=100×1.04=104  

• Example 3: Economic Shock  

o The stock price at time t: 100  

o NIG process generates a +2% price change.  

o An economic shock occurs, causing a -10% price change.   

o The new stock price will be: P(t+1) =100×exp (2%+(-10) %)=100×1.08=108:   

The combination of the NIG process and random events provides a robust and realistic 

model for simulating stock price movements in the game. The NIG process ensures that 

the stock prices exhibit both continuous fluctuations and discrete jumps while the random 

events add a layer of uncertainty and market dynamics. This design closely mirrors the 

behavior of financial markets, allowing players to experience a dynamic, unpredictable 

environment that fosters learning about investment strategies and financial markets.  
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4.4 Demonstration  

The demonstration of the stock market simulation game illustrates how the artifact 

operates and how it achieves its educational objectives. The demonstration introduces 

users to the game interface, mechanics, and key features to enhance financial literacy and 

strategic decision-making.  

4.4.1 Initial Setup  

When players begin the game, they are greeted with a user-friendly interface that 

outlines the starting conditions. Each player starts with a cash balance of $1000, and two 

stocks — Stock A and Stock B — are initially available for trading, both priced at $100. 

The first market event is displayed immediately, offering ambiguous clues about potential 

market changes. 

Players are provided with clear controls: the Buy option allows them to purchase 

shares of either stock, while Sell enables them to sell shares they own. The Next Time 

Iteration button progresses the game to the next period, updating stock prices and events. 

If players wish to end the session, they can click End Game, which summarizes their 

financial performance. 

 

Figure 1-Layout of the Game 
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4.4.2 Understanding the Stocks  

The game features two stocks, each designed to represent specific market sectors: 

Stock A (Tech Corporation Stocks) and Stock B (Green Energy Stocks). Stock A reflects 

high-growth industries driven by technological advancements and market trends, offering 

significant potential for gains but also carrying high volatility. Stock B mirrors the global 

shift toward sustainability, influenced by environmental policies and innovations. This 

stock balances growth potential with a degree of market uncertainty. 

4.4.3 Advancing Through the Game  

 Each iteration in the game brings new market conditions for players to navigate. 

Stock prices are adjusted based on random market factors, encouraging players to analyze 

trends and adapt their strategies. Additionally, ambiguous descriptions of market events 

are provided, challenging players to interpret their potential impacts on stock prices. 

 

4.4.4 Trading Stocks  

Players make decisions based on their analysis of the market. They can select a stock 

and click the 'Buy' button as many times as they want to purchase shares, with each click 

adding more shares to their portfolio. The cost of each purchase is deducted from their 

balance. Similarly, players can sell shares they own anytime to realize gains or adjust 

their portfolio. The proceeds from the sale are added to their balance. This dynamic 

system allows players to buy and sell shares multiple times during a single iteration, 

allowing them to adjust their strategies based on the evolving market conditions. 

4.4.5 Ending the Game  

Players can conclude the game anytime by clicking "End Game." When they do, a 

pop-up will display their score based on their current balance plus the market value of the 

stocks in their portfolio. Players are also encouraged to reflect on their decisions and 

strategies throughout the game as part of the performance analysis. 

The demonstration of these mechanics highlights the 'game's interactive design, 

emphasizing player decision-making and the direct relationship between their strategies 

and financial outcomes. 
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Figure 2-End of the Game 

 

4.5. Evaluation Step  

The stock market simulation game was evaluated by analyzing its educational 

effectiveness and user experience. This step focused on analyzing participant 

demographics, gameplay observations, informal feedback, and the educational impact to 

draw evidence-based conclusions about the 'game's success in fostering financial 

literacy.  

 

4.5.1 Participant Overview  

The evaluation engaged a diverse cohort of 12 participants, encompassing individuals 

from various educational and professional backgrounds, to ensure a representative 

analysis of the 'game's applicability.  25% (3) university students from non-finance 

disciplines, providing insight into how the game resonates with individuals with limited 

exposure to finance.  50% (6) of the young professionals have some practical financial 

decision-making experience but minimal formal training in investing. 25% (3) 

individuals with no prior financial education, offering a perspective on how the game 

performs as a foundational learning tool.  

This participant diversity facilitated a comprehensive evaluation of the 'game's ability 

to bridge gaps in financial literacy across multiple demographic segments.  
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4.5.2 Gameplay Observations  

The gameplay sessions revealed important trends in participant engagement, decision-

making strategies, and interactions with the game mechanics. 

Over 66% of participants completed at least seven rounds, underscoring the game's 

ability to maintain attention and interest. The unpredictable market scenarios and dynamic 

events contributed to high engagement, with participants frequently citing the 'game's 

ability to simulate real-world unpredictability as a key motivator.  

Novice players demonstrated measurable improvement in their decision-making, 

progressively adopting strategies such as portfolio diversification and risk mitigation as 

their understanding deepened through gameplay. Experienced players utilized the game 

as a testing ground for complex strategies, such as scenario forecasting and tactical risk-

taking.  

Participants enjoyed the post-game analysis, which encouraged reflection on 

investment decisions. While most participants adapted to the ambiguity of event 

descriptions, some novice players found them overly abstract, occasionally leading to 

confusion about their relevance to gameplay.  

  

4.5.3 Informal Feedback Analysis  

Feedback from participants was instrumental in identifying strengths and areas for 

potential refinement in the game design. 

In terms of positive aspects, participants highlighted the game's immersive and 

authentic market dynamics. One player noted, “It felt like every decision mattered, just 

like in a real investment scenario". Participants frequently mentioned improved 

comprehension of financial concepts, including diversification and risk management. 

Including unpredictable events was cited as challenging and rewarding, fostering a 

realistic learning environment.  

In what concerns challenges, some participants, particularly those without a financial 

background, found certain event descriptions ambiguous, making it difficult to anticipate 
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their implications.  A few users suggested that additional onboarding guidance could 

better support those with limited prior knowledge of finance or gaming.  

Participants also suggested improvements, such as enhancing visual aids and event 

descriptions to provide clearer contextual hints without diminishing the complexity of 

decision-making. Another suggestion was to incorporate a warning mechanism to help 

players recognize potential errors in judgment, thereby reinforcing the educational 

aspects of the gameplay.  

  

4.5.4 Educational Impact  

The game successfully achieved its educational objectives, as evidenced by self-

reported learning outcomes and observed behavioral changes: Improved Financial 

Understanding, Promotion of Financial Literacy, and Enhanced Critical Thinking. 

It is possible to say that it improved financial understanding because post-game 

discussions revealed frequent use of key financial terms, reflecting strong retention and 

application of concepts introduced during gameplay.  

Some participants (50%) expressed interest in further learning, showcasing the game's 

potential to inspire ongoing financial education. This may lead us to conclude that it 

contributes to promoting financial literacy. 

Participants acknowledged the 'game's role in improving their ability to analyze 

ambiguous scenarios and strategize effectively under uncertainty. One participant 

remarked, "The game challenged me to anticipate and adapt to market changes, which 

felt highly realistic". This may lead to the statement that it contributes to enhancing 

critical thinking. 

  

4.5.5 Key Insights and Final Refinements  

While feedback affirmed the 'game's educational value, several refinements were 

proposed to enhance user experience and accessibility. 

A more interactive and guided tutorial could support new players in understanding 

the mechanics and objectives, particularly those with limited financial 



AFONSO CAPELO                                                                                              PROPOSING A MARKET SIMULATION GAME 

29 

 

knowledge.  Additional context for ambiguous events could improve accessibility 

without reducing the challenge level. Expanding the feedback system to include in-depth 

analysis of player decisions and their market consequences could enhance the learning 

experience.  
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5. CONCLUSIONS 

The stock market simulation game demonstrated significant potential as an 

educational tool for improving financial literacy. By immersing participants in an 

interactive, dynamic learning environment, the game achieved its primary objective: to 

foster a deeper understanding of financial concepts, such as risk management, portfolio 

diversification, and strategic decision-making under uncertainty. 

The key findings of this study are as follows: Enhanced financial knowledge, 

engagement through Ambition, broad applicability, and motivation for lifelong learning. 

Participants reported improved comprehension of fundamental financial concepts self-

assessments and observed gameplay behaviors indicating greater confidence in decision-

making. Including ambiguous market events effectively simulated real-world financial 

uncertainty, encouraging critical thinking and adaptability. The game successfully 

engaged participants from diverse demographic and educational backgrounds, 

highlighting its potential to bridge financial literacy gaps across varied audiences. A 

significant proportion of participants expressed interest in further financial education after 

playing, indicating the 'game's ability to inspire continued learning. 

This study contributes to the field of financial literacy education in several ways: 

Innovative Pedagogy, Educational Game Design, and Empirical Insights: 

The game introduces a novel approach to financial education by combining the 

Normal Inverse Gaussian (NIG) process with random events to simulate realistic stock 

price dynamics. Integrating gamification principles—such as player feedback and 

ambiguous scenarios—provides a blueprint for designing engaging and impactful 

educational games. Evaluating user experiences offers valuable insights into how serious 

games can influence financial knowledge and behavior, filling a gap in the literature on 

the practical application of such tools. 

Implications are at tree levels: education, policymakers, and developers. For 

Educators, the game is a scalable, adaptable resource for teaching financial literacy in 

academic and non-academic settings. For Policymakers, the findings underscore the 

importance of interactive learning tools in addressing financial illiteracy, particularly 

among young professionals and underserved populations. For Developers, the success of 
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this simulation highlights the demand for realistic, user-centric financial education tools 

that blend theory and practice. 

 

5.2 Limitations and Future Work 

While the study yielded promising results, several limitations were identified. The 

study primarily assessed immediate learning outcomes, with limited data on long-term 

retention or behavioral changes. While the game simulates realistic financial dynamics, 

it necessarily simplifies certain complexities of actual markets to maintain accessibility. 

The evaluation involved a relatively small cohort of 12 participants, limiting the 

generalizability of findings to broader populations. 

Building on the current study, future research and development efforts could address 

these limitations and expand the game's scope by scaling participant engagement through 

large-scale studies with diverse populations to validate findings and explore 

demographic-specific impacts, tracking participants over extended periods to assess the 

game's influence on financial behaviors and decision-making, and developing more 

robust tutorials and adaptive difficulty levels to support players with varying financial 

knowledge and gaming skills. Additional advancements could include incorporating 

financial instruments, such as bonds or derivatives, to create a more comprehensive 

simulation of market dynamics, expanding the game to mobile platforms or virtual reality 

environments to increase accessibility and engagement, and collaborating with 

educational institutions to integrate the game into formal finance and economics courses, 

paired with complementary instructional materials. 

In conclusion, the stock market simulation game marks a significant step forward in 

leveraging serious games to enhance financial literacy. An engaging, practical approach 

to learning financial concepts bridges the gap between theory and application. While 

limitations remain, the game's success underscores its potential as a transformative 

educational tool, paving the way for future innovations in financial education. 
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