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Abstract—This study investigates the effectiveness of 

gamified and non-gamified physical board games in promoting 

financial literacy among undergraduate agricultural students at 

Mae Fah Luang University. Using a quasi-experimental design, 

96 participants were randomly assigned to either a gamified 

board game group, which incorporated points, leaderboards, 

and badges, or a non-gamified group with identical content but 

no gamification elements. Financial literacy was assessed 

through pre- and post-tests, while engagement was measured 

using the Social Presence in Gaming Questionnaire (SPGQ), 

and perceptions were collected through open-ended 

questionnaires. Results demonstrated that both groups 

achieved significant improvements in financial literacy, 

confirming the educational potential of board games. However, 

no significant differences were found in knowledge gains 

between the groups. In contrast, the gamified version produced 

higher behavioral engagement and more positive perceptions of 

motivation, enjoyment, and satisfaction. These findings suggest 

that board games provide an effective platform for financial 

literacy education, and gamification elements further enrich the 

learning experience by enhancing engagement and perceived 

value. The study contributes to the growing body of research on 

game-based learning and offers practical implications for 

integrating gamified strategies into agricultural and financial 

education. 
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I. INTRODUCTION  

The importance of financial literacy has increased, 

particularly for younger people. Projections indicate that as 

pension and social security systems shift internationally, 

people will bear more responsibility for their financial 

choices [1]. To make effective financial choices and obtain 

financial well-being, individuals are required to have the 

awareness, knowledge, abilities, viewpoints, and acts known 

as financial literacy [2]. The OECD broadens the notion of 

financial literacy to include young people's ability to 

overcome future obstacles and actively engage in economic 

activities [3]. Numerous financial difficulties and problems 

may arise from a lack of money management abilities [4]. 

Young people consistently demonstrate lower financial 

literacy levels than adults, regardless of its rising 

significance [5]. According to data from the Indonesian 

Central Bureau of Statistics, Generation Z, or those born 

between 1997 and 2012, made up the greatest proportion of 

the population in 2020 (27.94%) [6]. In a different survey, 

68% of Generation Z reported using e-wallets. The habit is 

influenced by reasons including convenience and the use of 

credit/pay-later services [7]. Cashless modes of payment 

encourage 81% of Generation Z to engage in purchases on 

 

 

 

Gaming is a well-recognized method of learning, and 

numerous studies have demonstrated the benefits of 

incorporating games into various disciplines [13]. Games 

have emerged as a highly effective tool for disseminating 

knowledge, with evidence showing increased student 

engagement and enjoyment [14]. Board games, in particular, 

have become a popular medium for fostering computational 

thinking, cooperation, and creativity [15]. Research also 

indicates that playing the Monopoly board game can enhance 

students’ understanding of accounting fundamentals [16]. 

However, there is still a lack of studies exploring how 

board games can be used to enhance financial literacy. 

Moreover, although board games are widely acknowledged 

for their potential in interactive learning, empirical research 

comparing gamified and non-gamified environments of the 

same board game in the context of financial literacy among 

agricultural students remains limited. To address this gap, the 

present study aims to develop and evaluate a gamified 

physical board game for agricultural students at Mae Fah 

Luang University. The study examines both learning 

outcomes and levels of engagement by comparing students 

who play the board game in a gamified environment with 

those who play it in a non-gamified environment. 
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impulse, based on research by Rahadi et al. [8]. Angelica and

Zen [9] found that Generation Z mostly accesses financial 

knowledge and guidance using platforms, such as Instagram 

(57%) and TikTok (52%). Furthermore, 75% follow financial 

influencers, 45% seek advice from unknowns, and 37% take 

suggestions without first verifying their accuracy. To address 

these issues, it is essential to implement and determine 

financial education programs for youths. The OECD (2020) 

suggests incorporating financial literacy into the curriculum 

of schools since early support enables a more complete 

approach to developing financial skills [10]. Youth is a 

period of major change regarding financial choices, 

especially risk and time preferences, according to a recent 

study. In contrast to their younger counterparts, older 

adolescents generally display higher levels of fear of risk 

along with greater forward-looking action [11]. These results 

highlight the significance of adapting financial literacy 

interventions to learners’ developmental stages while 

guaranteeing the content aligns with their cognitive and 

social maturity [12]. 
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II. RELATED WORK 

A. Financial Literacy 

Financial literacy is an important skill for entering the 21st 

century, encouraging people and promoting financial 

well-being [2]. Financial literacy impacts several parts of 

everyday living, including managing health insurance [17], 

retirement planning, and improving financial 

decision-making and budgeting skills. Financial literacy 

covers three elements: financial knowledge, attitude, and 

behavior. Financial knowledge includes technical abilities 

like comprehending interest calculations and fundamental 

financial mathematics. While financial behavior emphasizes 

financial preparation and making informed purchase 

decisions, financial attitude describes the tendency of people 

to save or spend. While financial behavior emphasizes 

financial preparation and making informed purchase 

decisions, financial attitude describes the tendency of people 

to save or spend [2]. People have to display the knowledge 

and abilities required to comprehend financial activities, 

including managing cash flow, managing credit, saving, 

loans, and investing, as well as the financial comprehension 

required to acquire, assess, and comprehend the data 

demanded for financial decision-making [18]. Financial 

self-belief, which includes financial viewpoint, perceived 

behavioral control, and financial self-efficacy, is essential for 

coping with daily financial pressures [19]. Financial capacity 

is an essential principle in developing financial literacy. It is 

an idea bigger than financial literacy, encompassing both the 

capacity and the possibility to act. People with financial 

capabilities have access to financial products and institutions, 

increasing their involvement in the industry of financial 

services [20]. Although the term “financial literacy” is widely 

acknowledged, there is a major gap in empirical 

measurement methods. Lusardi and her co-authors have 

demonstrated an influential method. This method connects 

financial literacy to an understanding of financial 

concepts [18]. In contrast, the OECD [21] has adopted an 

alternative method by involving attitudes, such as preparation 

or short-termism, and actions, like comparing other 

products [21]. 

B. Gamification-Driven Financial Learning 

Recent research suggests that gamification, rather than 

digital financial behavior, provides a more relevant 

foundation for understanding how learners engage with 

classroom-based financial literacy activities. Gamification 

frameworks highlight that game elements such as challenges, 

rewards, feedback, and structured decision-making can 

enhance motivation and deepen learners’ cognitive 

involvement when aligned with educational  

objectives [22, 23]. In financial literacy education, 

game-based approaches enable learners to explore budgeting, 

risk management, and investment concepts in safe, simulated 

environments, facilitating active knowledge construction and 

reflective decision-making. Empirical reviews further show 

that well-designed gamification improves engagement, 

persistence, and learning satisfaction across educational 

contexts [24]. These principles directly informed the design 

of the board game used in this study: Natural Disaster cards 

provide challenge and uncertainty, Investment cards promote 

immediate feedback that reinforces conceptual understanding. 

By grounding these mechanics in established gamification 

and learning theories, the intervention emphasizes 

experiential, meaningful learning pathways rather than 

digital financial behavior. 

C. Gamification in Education and Financial Literacy 

Incorporating game elements and technologies into 

non-gaming environments is known as “gamification” in 

education. As technology advances, gamification has been 

employed increasingly in a few online learning settings [25]. 

Both education and gamification work well together, and 

both require constant motivation and involvement during the 

gamification stage [26]. Gamification can enhance the 

motivation, involvement, and satisfaction of learning 

activities since every game includes a feature that improves 

the sense of anticipation and competitiveness required to 

achieve certain objectives [27]. Game features like 

leaderboards, challenges, points, or feedback have been 

utilized to accomplish this [28]. As a result, it has been 

enthusiasm for studying. Game simulations demonstrate 

students' use of critical thinking in resolving challenging 

challenges by helping them comprehend how abstract ideas 

may be applied in the actual world [29]. The best learning 

settings include games and simulations, which provide 

students frequent interactions with feedback and enable 

learners to experience mistakes that are seen as opportunities 

for learning [30].  

Research on the effects of gamification on financial 

behavior, learning, and design of systems has grown in the 

field of finance. Gamification can assist individuals in 

adopting educated choices about money and achieving 

long-term goals by combining learning with enjoyment. 

Gamification can improve the performance, entertainment, 

and involvement of personal financial education by including 

elements like competition, awards, progression, and 

interaction [31]. Games can imitate actual-life financial 

issues, such as debt management, investing, budgeting, and 

retirement planning. Anyone can gain insight from the errors 

they make in these safe virtual environments without having 

to suffer the consequences in actual life. Gamification allows 

for real-time feedback on user decisions and actions. In 

in-game notifications, rankings, or assessments of 

performance, players get instant feedback on their spending 

habits, assisting in their understanding of the results of the 

decisions they make. Several studies adopt gamification to 

teach financial literacy to students or users, as shown in  

Table 1.  

Several gamified platforms have been developed to 

support financial literacy, each offering distinct advantages 

through different formats and mechanics. Board-game 

systems such as Mind Your Money, Life, and Monopoly [31] 

allow learners to practice saving, spending, and investing 

across life scenarios, providing the advantage of a tangible, 

risk-free environment for understanding long-term financial 

consequences. Mobile applications like MOneyQU [32] 

enhance personal financial management through challenges, 

leaderboards, and badges, offering real-time feedback that 

sustains user engagement. Simulation-based platforms such 

International Journal of Information and Education Technology, Vol. 16, No. 5, 2026

1289

strategic financial choices, and Knowledge Cards deliver 

demonstrated that games may effectively increase students’



  

as Bursa Marketplace [30] replicate real-time stock-market 

dynamics, giving learners the advantage of authentic 

investment practice without financial risk. Other gamified 

applications, including Givling [33] and Long Game [34], 

use rewards, prizes, and virtual economies to motivate 

consistent participation and promote saving behaviors. 

Collectively, these platforms demonstrate how gamification 

can improve financial literacy by increasing motivation, 

providing feedback, and enabling safe experimentation with 

financial decisions. 

D. Board Games 

Board games, according to the Oxford online dictionary, 

involve moving counters or items across a pre-marked board. 

They differ from electronic games in that they need physical 

contact [35]. Most board games have made the switch to 

digital platforms, combining modern developments with 

classic gameplay. According to earlier studies, board games 

are very useful teaching resources for a range of disciplines. 

They establish accessible environments that accommodate 

various learning preferences, such as kinesthetic, visual, and 

auditory learners, who learn from the engaging and social 

elements of the game mechanics [36]. Games have the 

potential to render complicated disciplines like engineering, 

economics, and science more accessible as well as interesting, 

leading to improved conceptual comprehension and 

favorable attitudes toward learning [15]. Board games assist 

students in improving their concentration and ability to focus 

 

III. RESEARCH QUESTIONS AND HYPOTHESES 

The study aims to develop and analyze a physical board 

game for promoting financial literacy among agricultural 

students at Mae Fah Luang University. Specifically, the study 

compares two learning environments: a physical board game 

in a non-gamified environment, and a physical board game in 

a gamified environment enhanced with leaderboards, badges, 

and point systems. The research investigates the 

effectiveness of gamification in enhancing both academic 

outcomes and student engagement, recognizing gamification 

as a motivational tool that can influence learners’ experiences 

and behaviors. The following research questions and 

hypotheses guide the study: 

RQ1: How effective is the gamified physical board game 

in improving financial literacy among agricultural students 

compared to the non-gamified version? 

RQ2: What differences emerge in student engagement 

between the gamified and non-gamified versions of the 

physical board game? 

RQ3: How do agricultural students perceive and 

experience learning financial literacy through gamified and 

non-gamified physical board games?  

These research questions highlight the importance of 

understanding how game-based approaches can support the 

teaching of financial literacy. Insights from this study can 

help instructors and curriculum developers identify how 

gamification elements embedded in physical games shape 

learning experiences, motivation, and social interaction. Such 

knowledge is essential for designing effective learning 

environments that maximize the educational potential of 

game-based activities. 

H1. Gamified physical board games enhance students’ 

financial literacy acquisition more than non-gamified 

versions by integrating structured game elements 

(leaderboards, badges, points) that align with learners’ skills 

and preferences. 

H2. Playing the gamified version of the physical board 

game increases student engagement more than playing the 

non-gamified version, as the game elements foster 

motivation, enjoyment, and satisfaction in the learning 

process. 

H3. Students in the gamified board game group perceive 

the learning of financial literacy as more engaging, 

competitive, and motivating compared to the non-gamified 

group, due to the inclusion of game mechanics that heighten 

excitement and goal achievement. 

IV. RESEARCH METHODOLOGY 

This study analyzed the effects of gamified and 

non-gamified physical board games on agricultural students’ 

financial literacy acquisition, engagement, and satisfaction at 

Mae Fah Luang University using a quasi-experimental 

research method [45]. Quasi-experimental designs are 

particularly suitable for educational settings because they 

allow systematic comparison of groups while addressing the 

practical and ethical constraints of real-world learning 

environments [46]. A pre-test/post-test design was employed 

to assess changes in financial literacy knowledge, ensuring 

comparability between the gamified and non-gamified 

groups. The gamified board game incorporated leaderboards, 

points, and badges to enhance competition, motivation, and 

enjoyment, while the non-gamified board game maintained 

the same rules and financial literacy content but deliberately 

excluded these elements. By keeping the learning objectives 

and instructional content constant across both groups, any 

variations in outcomes could be attributed to the presence or 

absence of gamification mechanics rather than differences in 

subject matter. 

A. Participants 

The participants in this study were 96 undergraduate 

agricultural students from Mae Fah Luang University. They 

were recruited and randomly assigned into two groups: (1) a 
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throughout learning [37]. Martín-Lara and Calero stated [38]

that using a board game to educate on biomass and biofuel 

greatly improved the learners’ interest and motivation, 

created a positive learning atmosphere, and improved their 

social skills such as collaboration and communication. 

According to studies [39, 40], board games enhance learning 

outcomes, which is consistent with research demonstrating 

that social interaction has a favorable influence on learning 

outcomes [41]. Digital board games have the potential to use 

computational approaches to improve gameplay and acquire 

strategic insights [42]. For instance, an algorithm is capable 

of automating game advancement by organizing resources, 

calculating points, and verifying winning requirements. AI 

players can utilize computing resources and archive data 

from prior games for competition [43]. Based on a 

perspective of computer science, representation methods and 

data structures for players, game states, actions, and rules are 

important because they make it possible to employ 

algorithmic techniques and gather data that would not be 

possible in real-world board games [44].



physical board game in a non-gamified environment and (2) a 

physical board game in a gamified environment (Fig. 1). 

Fig. 1. Comparison of the board game sessions: (Left) non-gamified 
environment and (Right) gamified environment. These settings illustrate the 

different conditions used in the experimental design. 

B. Design of the Board Game for Financial Literacy

1) Game concept and learning objectives

The objective of Farmer’s Finances is for players to build

financial stability by carefully managing income, savings, 

and investments while responding to unpredictable risks. 

Each participant begins the game with an initial sum of 

money and advances around the board by rolling a die. As 

they progress, players encounter spaces that either reward 

them with additional resources or impose financial penalties. 

A central feature of the gameplay is the use of three 

categories of cards: Natural Disaster Cards, Investment Cards, 

and Knowledge Cards. Natural Disaster Cards simulate 

uncontrollable external shocks such as flooding or crop 

damage, requiring players to pay unexpected costs and 

underscoring the importance of having an emergency fund. 

Investment Cards provide opportunities to allocate resources 

into agricultural ventures or financial decisions, with the 

outcomes producing either profits or losses. Knowledge 

Cards test players’ financial literacy through multiple-choice 

questions, rewarding correct answers with additional funds 

and thereby reinforcing the real value of financial knowledge 

in improving financial outcomes. The overall layout of the 

board and examples of card designs are illustrated in Fig. 2, 

which highlights how visual elements are integrated with the 

game’s educational mechanics. 

Fig. 2. Farmer’s Finances game board, showing the front layout with 

movement paths and event spaces, and the back design used for branding. 
These components form the core visual structure of the board game used in 

the intervention. 

In addition to the card system, the game board integrates 

spaces that create further variation and strategic choice. 

Certain positions offer opportunities to gain extra income or 

receive savings bonuses, while others result in penalties such 

as fines or the loss of a turn. These mechanics create a 

balance between chance and strategy, requiring players to 

adapt their decisions to both predictable and unpredictable 

events. In this way, Farmer’s Finances replicates the realities 

of financial management, where success depends not only on 

making prudent choices but also on maintaining resilience 

when faced with uncertainty. Through this combination of 

structured decision-making and random events, the game 

provides an engaging and educational simulation of 

real-world financial challenges.

2) Integration of financial literacy content

The content of Farmer’s Finances is explicitly aligned with

the financial literacy needs of agricultural students. The game 

board and card system incorporate three major areas of 

financial learning. Natural disaster cards (Fig. 3) simulate 

external risks such as floods or heavy rainfall that damage 

crops, forcing players to incur unexpected costs. These cards 

illustrate the importance of emergency funds and risk 

management. The investment cards (Fig. 4) present 

opportunities for players to allocate resources into 

agricultural activities or assets, teaching students about 

evaluating risks, returns, and opportunity costs. Finally, the 

 

literacy questions, reinforcing theoretical concepts such as 

saving percentages, interest calculations, or debt repayment 

strategies. Correct answers provide monetary rewards, 

thereby linking knowledge acquisition directly to tangible 

financial benefits. 

Fig. 3. Example of Natural Disaster Cards showing the back design and a 

front-facing event description. These cards introduce unexpected financial 

setbacks that players must respond to during gameplay. 

Fig. 4. Example of Investment Cards showing the back design and a 
front-facing investment scenario. These cards allow players to engage in 

opportunity evaluation and simulate financial gains or losses. 

Fig. 5. Example of Knowledge Cards showing the back design and 
front-facing financial literacy questions. These cards provide immediate 

feedback and reinforce key financial concepts during gameplay. 
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Knowledge Cards (Fig. 5) require players to answer financial 

By embedding these elements into the gameplay loop, 

students are consistently exposed to the financial trade-offs 

they are likely to face in real life. For example, players may 

gain short-term cash flow from an investment but face 

vulnerability to natural disasters if they lack sufficient 

reserves. Similarly, choosing to answer a Knowledge Card 

correctly not only rewards them with game currency but 

symbolically highlights the long-term benefits of financial 



  

education. This integration ensures that the game content 

does not merely serve as entertainment but directly supports 

the development of financial literacy across cognitive, 

attitudinal, and behavioral dimensions. 

3) Game design and game mechanics 

The game design of Farmer’s Finances is intended to help 

players build financial stability by carefully managing 

income, savings, and investments while responding to 

unpredictable risks. At the start of the game, each player 

receives an initial balance of 1000 baht. Players then take 

turns rolling a die to move around the board, encountering 

financial opportunities and challenges as they progress. A 

key rule of the game is that each time a player completes a 

full round of the board, they receive an additional 200 baht as 

income, simulating regular financial inflows. The ultimate 

goal is to be the first player to accumulate 3000 baht, at which 

point they are declared the winner. This winning condition 

reinforces the importance of long-term planning and 

consistent financial growth. The actual participation of 

students playing Farmer’s Finances is shown in Fig. 6. 

A central feature of gameplay is the use of three categories 

of cards: Natural Disaster Cards, Investment Cards, and 

Knowledge Cards. Natural Disaster Cards simulate 

uncontrollable external shocks such as flooding or crop 

damage, requiring players to pay unexpected costs and 

thereby underscoring the need for emergency funds. 

Investment Cards provide opportunities to allocate resources 

into agricultural ventures or financial decisions, with 

outcomes that can result in profits or losses, reflecting the 

risks and rewards of real investments. Knowledge Cards test 

players’ financial literacy through multiple-choice questions, 

and the rewards depend on the difficulty of the question: 

easier questions provide smaller monetary gains, while 

harder questions yield larger rewards. This reward system 

was designed to create a clear link between financial 

knowledge and positive in-game outcomes, encouraging 

players to engage with more complex concepts. In addition to 

the card system, the board includes spaces that provide extra 

income, savings bonuses, or penalties such as fines and lost 

turns. These board elements, combined with the card 

mechanics, establish a cohesive balance between strategy and 

chance, requiring players to adapt their decisions to both 

predictable and unpredictable financial events. 

 

 
Fig. 6. Students participating in the Farmer’s Finances board game during 
classroom play sessions. This activity provided hands-on interaction with the 

game mechanics used in the intervention. 

C. Instruments 

1) Financial literacy measurement 

Students’ financial literacy acquisition was measured 

using a 30-question pre-test and post-test designed to 

evaluate the effectiveness of the board game in teaching 

financial literacy. The tests were developed by lecturers at 

Chiang Mai University and emphasized students’ 

comprehension of agricultural financial knowledge, drawing 

on university-level materials. To ensure content validity and 

clarity, the instruments were reviewed and validated by 

subject matter experts, confirming their alignment with the 

intended learning goals. Reliability analysis indicated 

acceptable internal consistency, with a Cronbach’s alpha 

coefficient of 0.72.  

2) Social presence in gaming questionnaire 

Students completed the Social Presence in Gaming 

Questionnaire (SPGQ) to assess their experiences within the 

board game learning environments. The instrument consists 

of 21 items measuring three key dimensions: empathy, 

negative feelings, and behavioral engagement. Responses 

were recorded on a 5-point Likert scale ranging from strongly 

disagree (1) to strongly agree (5) [47]. The SPGQ has been 

widely applied in gaming and educational contexts, 

providing reliable insights into the degree of social presence 

and affective engagement experienced by learners during 

gameplay.  

3) Perception questionnaire survey 

The study required students to fill out open-ended 

questionnaires on their opinions on and experiences with 

playing the game to acquire financial literacy in terms of its 

usefulness, happiness, and educational value. This allows us 

to better evaluate their learning experience and engagement, 

as well as optimize usability, content relevance, and game 

dynamics for future studies.  

D. Procedure 

The study was carried out in four stages, beginning with 

recruitment and preliminary evaluation. A total of 96 

undergraduate agricultural students were recruited, and 

informed consent was obtained from all participants. To 

establish baseline knowledge, students completed a financial 

literacy pre-test administered via Google Forms. They were 

then introduced to the study’s objectives and instructed on the 

rules and mechanics of the physical board game. A 

demonstration round was provided to both groups to ensure 

familiarity with the gameplay process and to maintain ethical 

transparency. 

During the intervention stage, participants were randomly 

assigned to one of two conditions: the Gamified Physical 

Board Game Group (n = 48), which played a version of the 

board game incorporating points, leaderboards, and badges, 

and the Non-Gamified Physical Board Game Group (n = 48), 

which played the same board game without gamification 

elements. In the gamified group, participants could view the 

leaderboard either on their mobile phones or on a digital 

leaderboard displayed in the classroom, and after each round 

they were required to update their scores using their own 

mobile devices. Both groups played in separate classrooms to 

preserve controlled conditions and minimize cross-group 

influence. Participants engaged in multiple rounds of play 

during a two-hour session, after which they completed the 

SPGQ, the Perception Questionnaire, and a post-test on 

financial literacy. These instruments provided measures of 

knowledge acquisition, engagement, and perceptions of the 
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learning experience, enabling a comparative evaluation of the 

educational effects between gamified and non-gamified 

environments. The overall procedure is illustrated in Fig. 7. 

Fig. 7. Procedure of the study comparing gamified and non-gamified board 

games (n = 96). 

V. RESULTS

A. Financial Literacy Outcomes

 

 

 

Table 1. Paired-samples t-test results for financial literacy pre–post scores 

Group 
Pre-test M 

(SD) 

Post-test M 

(SD) 
t(47) p Cohen’s d 

Non-gamified 

board game 
6.66(3.20) 13.37(5.07) 9.83 < 0.001 1.42 

Gamified 
board game 

6.89(2.92) 14.79(5.79) 10.42 < 0.001 1.51 

The results of the independent samples t-test revealed no 

statistically significant difference in financial literacy gains 

between the gamified and non-gamified groups, as shown in 

Table 2. The mean difference score for the non-gamified 

board game group was 6.70 (SD = 4.72), while the gamified 

board game group achieved a slightly higher mean difference 

of 7.89 (SD = 5.24). Although the gamified group showed a 

greater improvement in post-test scores, the difference was 

not significant (t(94) = −1.17, p = 0.197, d = 0.24), indicating 

a small effect size. These findings suggest that while both 

approaches effectively enhanced financial literacy, the 

addition of gamification elements (points, leaderboards, 

badges) did not provide a statistically significant advantage 

over the non-gamified version in terms of knowledge 

acquisition. 

 

 

 

   
 

  
    

 

 

 
 

B. Social Presence in Gaming Results

The results of the Social Presence in Gaming

Questionnaire (SPGQ) revealed mixed outcomes across the 

three measured dimensions, as shown in Table 3. For 

empathy, no significant difference was observed between the 

non-gamified (M = 3.50, SD = 1.11) and gamified groups  

(M = 3.47, SD = 1.12), t(94) = 0.09, p = 0.928, d = 0.02, 

indicating comparable levels of empathetic interaction in 

both environments. Similarly, negative feelings did not differ 

significantly between the non-gamified (M = 3.29, SD = 1.11) 

and gamified groups (M = 3.43, SD = 1.07), t(94) = −0.66,  

p = 0.514, d = 0.13. However, a significant difference 

emerged in behavioral engagement, where students in the 

gamified board game environment (M = 3.70, SD = 0.87) 

reported higher levels of engagement compared to those in 

the non-gamified group (M = 3.22, SD = 0.92), t(94) = −2.60, 

p = 0.011, d = 0.53. These findings suggest that gamification 

elements such as points, leaderboards, and badges enhanced 

students’ active participation and behavioral involvement, 

even though empathy and negative feelings remained 

unaffected.

 

        

      

      

      

C. Perception Questionnaire Results

The analysis of the perception questionnaire was

conducted using a thematic summary approach, which 

identified four key sub-themes: Motivation and Engagement, 

Collaboration and Peer Interaction, Perceived Learning 

Value, and Enjoyment and Satisfaction. These themes reflect 

students’ overall experiences and perceptions of playing the 

board game in both gamified and non-gamified 

environments. 

Under the theme of Motivation and Engagement, students 

in the gamified group frequently reported that points, 

leaderboards, and badges enhanced their interest and 

encouraged active participation. They described the gamified 

environment as more competitive and exciting, which helped 

sustain their attention throughout gameplay. In contrast, 

students in the non-gamified group also found the activity 

engaging but attributed their motivation more to curiosity 

about the financial content than to competitive elements. The 

theme of Collaboration and Peer Interaction emerged 

strongly in both groups, with students noting that the board 

game format promoted discussion, cooperation, and 

knowledge sharing, thereby reinforcing comprehension 

The results of the paired t-tests indicated significant 

improvements in financial literacy for both groups from 

pre-test to post-test, as shown in Table 1. For the 

non-gamified board game group, the mean score increased 

from 6.66 (SD = 3.20) to 13.37 (SD = 5.07), with a large 

effect size (t(47) = 9.83, p < 0.001, d = 1.42). Similarly, the 

gamified board game group showed an increase from 6.89 

(SD = 2.92) to 14.79 (SD = 5.79), also with a large effect size 

(t(47) = 10.42, p < 0.001, d = 1.51). These results 

demonstrate that both gamified and non-gamified versions of 

the physical board game were effective in enhancing 

students’ financial literacy.
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Table 2. Independent-samples t-test comparing learning gains between the 

gamified and non-gamified board game groups

Group

Mean 

difference 

(SD)

N t(df) p
Cohen’s 

d

Non-gamified 

board game

6.70 

(4.72)
48 t(94) = −1.17 0.197 0.24

Gamified 
board game

7.89

(5.24)
48

Table 3. Independent-samples t-test results for SPGQ dimensions between gamified and non-gamified groups

Dimension Non-gamified M (SD) Gamified M (SD) t(94) p Cohen’s d

Empathy 3.50 (1.11) 3.47 (1.12) 0.09 0.928 0.02

Negative Feelings 3.29 (1.11) 3.43 (1.07) −0.66 0.514 0.13

Behavioral Engagement 3.22 (0.92) 3.70 (0.87) −2.60 0.011 0.53



  

through peer learning. 

The theme of Perceived Learning Value indicated that 

participants viewed the board game as an effective tool for 

understanding financial literacy concepts such as saving, 

investing, and risk management. Gamified group participants 

highlighted that the competitive structure encouraged them to 

be more attentive to financial decisions, while non-gamified 

participants appreciated the clarity and straightforwardness 

of the rules. Finally, the theme of Enjoyment and Satisfaction 

revealed that both groups described the experience as 

enjoyable and fun, although the gamified group more often 

connected their satisfaction to the rewarding nature of the 

game mechanics. Overall, these thematic findings suggest 

that while both board game versions were positively received, 

the gamified environment provided stronger motivational 

and engagement benefits, complementing the quantitative 

results observed in behavioral engagement. 

VI. DISCUSSION 

A. Financial Literacy Outcomes 

Regarding RQ1, the findings indicate that both the 

gamified and non-gamified board game groups showed 

significant improvements in financial literacy from pre-test to 

post-test. This suggests that the board game, regardless of the 

presence of gamification elements, was effective in 

enhancing students’ financial literacy knowledge. However, 

the results also reveal that the gamified version did not 

produce a statistically significant advantage over the 

non-gamified version, indicating that the core mechanism of 

the board game itself may have been the primary factor 

driving knowledge acquisition. 

These results are consistent with prior studies that 

highlight the effectiveness of board games as pedagogical 

tools for financial learning. Reisdorfer-Da-Silva et al. [12] 

reported that board games significantly improved financial 

knowledge, attitudes, and behavior among public-school 

students. Similarly, Shanklin and Ehlen [16] demonstrated 

that the Monopoly® board game enhanced students’ 

understanding of accounting fundamentals in classroom 

contexts. More broadly, Cannistrà et al. [48] found that 

game-based financial education interventions produced 

measurable gains in financial literacy across multiple 

countries, while Sailer and Homner [49] confirmed through a 

meta-analysis that gamification can generate small but 

reliable improvements in cognitive learning outcomes. Taken 

together, these findings suggest that while gamification may 

strengthen engagement, the fundamental design of the board 

game itself plays a central role in improving financial 

literacy. 

A likely explanation for the absence of additional financial 

literacy gains in the gamified group is a ceiling effect: both 

groups demonstrated substantial score increases, suggesting 

that the core board game itself provided strong instructional 

value, leaving limited room for gamification to generate 

further cognitive benefits. This pattern aligns with prior 

findings showing that when the primary learning activity is 

inherently effective, differences attributed to gamification 

may be statistically minimal [49]. Another plausible factor is 

the short duration of the intervention, as financial literacy 

concepts typically require repeated exposure and longer-term 

reinforcement, while gamification tends to influence 

motivation and attention more readily than deep conceptual 

learning, particularly within brief learning sessions. This 

interpretation corresponds with the SPGQ results, where the 

gamified group showed higher behavioral engagement 

despite comparable knowledge gains. 
Cognitive load may also account for the similar knowledge 

outcomes between groups. Elements such as points, badges, 

and leaderboards can increase motivation but may 

simultaneously introduce additional stimuli that divert 

cognitive resources away from conceptual processing during 

gameplay. Combined, these interpretations position the 

findings within ongoing discussions about whether 

gamification primarily enhances engagement or directly 

improves learning outcomes. In this study, the results support 

the perspective that the board game itself served as the 

primary driver of financial literacy improvement, while 

gamification contributed mainly to heightened engagement 

rather than additional short-term cognitive gains. 

B. Social Presence and Engagement 

Regarding RQ2, the results from the Social Presence in 

Gaming Questionnaire (SPGQ) revealed that there were no 

significant differences between the gamified and 

non-gamified groups in terms of empathy or negative 

feelings. However, a significant difference was observed in 

behavioral engagement, with students in the gamified 

condition reporting higher levels of active participation 

compared to those in the non-gamified condition. This 

finding suggests that gamification elements such as points, 

leaderboards, and badges were particularly effective in 

fostering students’ behavioral engagement, even though 

other dimensions of social presence remained unaffected. 

These outcomes are consistent with prior research on 

gamification and engagement in educational settings. Xi and 

Hamari [14] found that gamification features are linked to 

intrinsic need satisfaction, particularly in terms of motivation 

and active involvement. Similarly, Cahyani [30] emphasized 

that gamification enhances student engagement in classroom 

learning by increasing participation and attentiveness. 

Gonçalves et al. [47] further confirmed in their systematic 

review that gamification fosters higher behavioral 

involvement in gaming contexts, although the effects on 

emotional and empathetic engagement are less consistent. 

Taken together, these results support the interpretation that 

gamification in board games is most effective in stimulating 

behavioral aspects of engagement, while its impact on 

affective and empathetic dimensions may be more limited. 

One possible explanation for this pattern is that 

gamification primarily influences task-oriented behaviors 

rather than emotional responses. Gamification mechanisms 

such as points, badges, and leaderboards directly reinforce 

task-oriented actions tracking scores, competing with peers, 

and attempting to rank higher which naturally elevates 

measurable behavioral participation. In contrast, emotional 

dimensions such as empathy typically develop through 

prolonged social interaction or narrative-rich activities, 

neither of which were central to this short, mechanics-driven 

intervention. This suggests that while gamification can 

effectively shape how intensely students participate, it may 

not immediately influence their emotional or relational 
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experiences during gameplay. 
These interpretations align with the broader literature 

indicating that gamification’s strongest and most reliable 

effects occur in behavioral activation rather than affective 

engagement. Prior studies (e.g., Refs. [22, 49]) similarly 

report that participants often become more attentive, 

competitive, and motivated in gamified environments, yet 

show limited changes in emotional states or social presence. 

In the context of this study, the findings imply that 

gamification primarily served as a motivational amplifier 
prompting students to participate more actively while the 

core social and emotional dynamics of gameplay remained 

largely stable between conditions. 

C. Perceptions of Learning Experience 

Regarding RQ3, the thematic analysis of the perception 

questionnaire indicated that students in both the gamified and 

non-gamified groups viewed the board game as a valuable 

and enjoyable learning tool. Across groups, students 

highlighted that the game supported their understanding of 

financial literacy concepts and facilitated collaboration with 

peers. However, participants in the gamified group more 

frequently emphasized that elements such as points, 

leaderboards, and badges enhanced their motivation, created 

a sense of competition, and made the experience more 

interactive and rewarding. In contrast, students in the 

non-gamified group valued the clarity and 

straightforwardness of the gameplay, though they reported 

lower levels of excitement and competitiveness. 

  

 

 

The differing perceptions between groups may stem from 

the distinct learning dynamics each version offered. In the 

gamified condition, performance cues—such as 

accumulating points or climbing the leaderboard—likely 

strengthened learners’ sense of progress and achievement, 

reinforcing motivation and creating a more stimulating 

environment. These structural signals of improvement have 

been shown in prior literature to heighten learners’ perceived 

enjoyment and drive. In contrast, students in the 

non-gamified group interacted with a simpler, more 

streamlined version of the game, which may have helped 

them concentrate on the financial concepts themselves but 

provided fewer motivational triggers. 
This pattern aligns with broader evidence suggesting that 

gamification enhances the experiential and affective 

dimensions of learning more strongly than cognitive 

outcomes. Studies such as Hamari et al. [22] and  

Dicheva et al. [23] highlight that students often report greater 

enjoyment, satisfaction, and immersion when gamified 

elements are present, even when objective learning gains 

remain similar. In this study, both groups recognized the 

educational usefulness of the board game, but only the 

gamified group consistently associated the activity with 

heightened excitement and competitive energy. This 

indicates that gamification served primarily as a motivational 

enhancer, enriching learners’ subjective experience while 

complementing the board game’s underlying instructional 

value. 

VII. CONCLUSION 

This study demonstrated that both gamified and 

non-gamified physical board games effectively enhanced 

financial literacy among undergraduate agricultural students, 

confirming the value of game-based learning in higher 

education. Although the gamified and non-gamified groups 

achieved comparable gains in financial literacy, the gamified 

version fostered higher behavioral engagement and more 

positive perceptions of motivation, enjoyment, and 

satisfaction. These findings suggest that while the board 

game itself served as the primary vehicle for improving 

financial knowledge, gamification elements played a 

complementary role by strengthening students’ involvement 

and sustaining their participation throughout the activity. 

Despite these promising results, several limitations should 

be acknowledged. The sample size was relatively small and 

drawn from a single group of undergraduate agricultural 

students, which may limit the generalizability of the findings 

to broader populations or different educational settings. The 

intervention was also conducted over a short duration, 

measuring only immediate learning outcomes rather than 

long-term retention or behavioral changes. Additionally, the 

use of self-reported instruments for assessing engagement 

and perceptions may have introduced response bias. 

Future research should address these limitations by 

including larger and more diverse samples, extending the 

investigation to students from other academic disciplines, 

and examining long-term effects of board game interventions 

on financial literacy. Further work may also explore the 

integration of additional gamification elements such as 

storytelling, adaptive difficulty, or digital tracking systems to 

better understand how different mechanics influence learning 

outcomes and engagement. Mixed-methods approaches that 

incorporate interviews, focus groups, or observational data 

could provide deeper insights into learners’ experiences and 

help clarify nuanced factors that shape the effectiveness of 

gamified and non-gamified board games. 

CONFLICT OF INTEREST 

The authors declare no conflicts of interest. 

AUTHOR CONTRIBUTIONS 

 

International Journal of Information and Education Technology, Vol. 16, No. 5, 2026

1295

These findings are consistent with previous studies that 

have demonstrated how game-based approaches are 

perceived positively by learners. Martín-Lara and Calero [38] 

reported that board games promoted motivation, engagement, 

and a supportive learning atmosphere in bioenergy education. 

Alejandria et al. [39] and Hou et al. [40] similarly observed 

that board games enhanced students’ perceptions of learning 

outcomes and promoted collaborative skills. In terms of 

gamification, Kaur et al. [31] showed that gamified financial 

literacy interventions improved students’ perceived 

enjoyment and motivation to learn. Together, these studies 

support the conclusion that both gamified and non-gamified 

board games can be perceived as beneficial, but the inclusion 

of gamification elements tends to elevate students’ 

motivation, satisfaction, and perceived learning value.

S.C. and P.J. conceptualized the study, drafted the 

manuscript, developed the methodology, conducted the 

research, curated and analyzed the data, performed validation, 

and prepared the visualizations. P.T., P.W. and Y.T. 

contributed to the methodology, provided critical review and 

editing of the manuscript, supervised the overall research 



  

process; all authors had approved the final version. 

FUNDING 

This research was supported by CMU Junior Research 

Fellowship Program.  

REFERENCES 

[1] A. Lusardi and O. S. Mitchell, “The importance of financial literacy: 
Opening a new field,” J. Econ. Perspect., vol. 37, no. 4, pp. 137–154, 

Nov. 2023. https://doi.org/10.1257/jep.37.4.137 

[2] OECD, “OECD/INFE 2023 international survey of adult financial 
literacy,” OECD Business and Finance Policy Papers, no. 39, OECD 

Publishing, Paris, 2023. https://doi.org/10.1787/56003a32-en. 
[3] OECD, PISA 2018 Results: Are Students Smart about Money? PISA, 

OECD Publishing, Paris, 2020. https://doi.org/10.1787/48ebd1ba-en 

[4] K. Goyal and S. Kumar, “Financial literacy: A systematic review and 
bibliometric analysis,” Int. J. Consum. Stud., vol. 45, no. 1, pp. 80–105, 

Jul. 2020. https://doi.org/10.1111/ijcs.12605 
[5] J. Reuter and A. Schoar, “Demand-side and supply-side constraints in 

the market for financial advice,” NBER Working Paper No. 32452, 

National Bureau of Economic Research 1050, Massachusetts Avenue 
Cambridge, MA 02138, May 2024. https://doi.org/10.3386/w32452 

[6] Badan Pusat Statistik. (Jan. 21, 2021). BPS: 270.20 million Indonesian 
population according to the 2020 population census. [Online]. 

Available: https://www.bps.go.id/id/news/2021/01/21/405/bps%E2%

80%93270-%2020-juta-penduduk-indonesia-hasil-sp2020.html (in 
Indonesian) 

[7] O. Lavinda. (Jan. 21, 2021). KIC Survey: Gen Z prefers to use 
e-wallets over bank ATMs. Katadata. [Online]. Available: 

https://katadata.co.id/finansial/keuangan/61e0ee6ef1b27/survei-kic-ge

n-z-lebih-pilih-pakai-e-wallet-dibanding-atm-bank (in Indonesian) 
[8] R. A. Rahadi et al., “Towards a cashless society: Use of electronic 

payment devices among Generation Z,” Int. J. Data  
Netw. Sci., vol. 6, no. 1, pp. 137–146, Nov. 2021. 

https://doi.org/10.5267/j.ijdns.2021.9.014 

[9] E. Angelica and T. S. Zen, “Effect of financial contents on social media 
towards financial literacy on Generation Z in Sumatra and Java,” J. 

Consum. Stud. Appl. Mark., vol. 1, no. 1, pp. 37–45, Jul. 2023. 
https://doi.org/10.58229/jcsam.v1i1.47 

 

 

[11] A. Alfonso, P. Brañas-Garza, D. Jorrat, B. Prissé, and M. J. V.-D. 
Francisco, “The baking of preferences throughout the high school,” J. 

Behav. Exp. Econ., vol. 118, 102396, Jul. 2025. 

https://doi.org/10.1016/j.socec.2025.102396 
[12] R. C. Reisdorfer-Da-Silva, K. L. Becker, and K. M. Vieira, “The 

impact of board games on the financial literacy of public-school 
students,” J. Behav. Exp. Econ., 102331, Dec. 2024. 

https://doi.org/10.1016/j.socec.2024.102331 

[13] N. Bado, “Game-based learning pedagogy: A review of the literature,” 
Interact. Learn. Environ., vol. 30, no. 5, pp. 936–948, Oct. 2019. 

https://doi.org/10.1080/10494820.2019.1683587 
[14] N. Xi and J. Hamari, “Does gamification satisfy needs? A study on the 

relationship between gamification features and intrinsic need 

satisfaction,” Int. J. Inf. Manage., vol. 46, pp. 210–221, Jan. 2019. 
https://doi.org/10.1016/j.ijinfomgt.2018.12.002 

[15] R. Y. Bayeck, “Examining board gameplay and learning: A 

multidisciplinary review of recent research,”  

Simul. Gaming, vol. 51, no. 4, pp. 411–431, Apr. 2020.  

https://doi.org/10.1177/1046878119901286 
[16] S. B. Shanklin and C. R. Ehlen, “Extending the use and effectiveness of 

the Monopoly® board game as an in-class economic simulation in the 
introductory financial accounting course,” Amer. J. Bus. Educ., vol. 10, 

no. 2, pp. 75–80, Mar. 2017. https://doi.org/10.19030/ajbe.v10i2.9916 

[17] C. Q. Gutierrez, “Picture this: Making health insurance choices easier 
for those who need it,” J. Behav. Exp. Econ., vol. 111, 102223, May 

2024. https://doi.org/10.1016/j.socec.2024.102223 
[18] A. Lusardi and O. S. Mitchell, “The economic importance of financial 

literacy: Theory and evidence,” J. Econ. Lit., vol. 52, no. 1, pp. 5–44, 

Mar. 2014. https://doi.org/10.1257/jel.52.1.5 
[19] J. Serido, S. Shim, and C. Tang, “A developmental model of financial 

capability: A framework for promoting a successful transition to 
adulthood,” Int. J. Behav. Dev., vol. 37, no. 4, pp. 287–297, Apr. 2013. 

https://doi.org/10.1177/0165025413479476 

[20] N. N. Vu and J. Scott, “Financial capability: Literacy, behavior, and 
distress,” SSRN Electron. J., Jan. 2017. 

https://doi.org/10.2139/ssrn.3178367 

[21] A. Atkinson and F.-A. Messy, “Assessing financial literacy in 12 
countries: An OECD/INFE international pilot exercise,” J. Pension 

Econ. Finance, vol. 10, no. 4, pp. 657–665, Oct. 2011. 
https://doi.org/10.1017/S1474747211000539 

[22] J. Hamari, J. Koivisto, and H. Sarsa, “Does gamification work?—A 

literature review of empirical studies on gamification,” in Proc. 47th 
Hawaii Int. Conf. System Sciences, Jan. 2014, pp. 3025–3034. 

https://doi.org/10.1109/HICSS.2014.377 
[23] D. Dicheva, C. Dichev, G. Agre, and G. Angelova, “Gamification in 

education: A systematic mapping study,” Educ. Technol. Soc., vol. 18, 

no. 3, pp. 75–88, Jul. 2015.  
[24] S. Subhash and E. A. Cudney, “Gamified learning in higher education: 

A systematic review of the literature,” Comput. Hum. Behav., vol. 87, 
pp. 192–206, Oct. 2018. https://doi.org/10.1016/j.chb.2018.05.028 

[25] H. Kang and G. P. Kusuma, “The effectiveness of personality-based 

gamification model for foreign vocabulary online learning,” Adv. Sci. 
Technol. Eng. Syst. J., vol. 5, no. 2, pp. 261–271, Jan. 2020. 

https://doi.org/10.25046/aj050234 
[26] R. Elshiekh and L. Butgerit, “Using gamification to teach students 

programming concepts,” OALib, vol. 4, no. 8, pp. 1–7, Jan. 2017. 

https://doi.org/10.4236/oalib.1103803 
[27] L. T. P. Liew, N. B. J. Jaya, and S. S. Z. W. Abd. Rahman. (2018). The 

effectiveness of gamification in finance education. [Online]. Available: 
https://papers.iafor.org/wp-content/uploads/papers/ace2018/ACE2018

_43988.pdf 

[28] L. F. Rodrigues, A. Oliveira, H. Rodrigues, and C. J. Costa, “Assessing 
consumer literacy on financial complex products,” J. Behav. Exp. 

Finance, vol. 22, pp. 93–104, Feb. 2019. 
https://doi.org/10.1016/j.jbef.2019.02.005 

[29] B. J. Arnold, “Gamification in education,” in Proc. Amer. Soc. Bus. 

Behav. Sci., 2014, vol. 21, pp. 32–39. 
[30] D. Cahyani, “Gamification approach to enhance students engagement 

in studying language course,” in Proc. MATEC Web Conf., vol. 58, 
03006, Jan. 2016. https://doi.org/10.1051/matecconf/20165803006 

[31] N. Kaur, M. Gupta, S. Saha, S. Manallack, and P. Gupta, “Financial 

literacy through gamification,” in Proc. 4th Int. Conf. Innovative 
Practices in Technology and Management (ICIPTM), Noida, India, 

2024, pp. 1–6. https://doi.org/10.1109/ICIPTM59628.2024.10563365 
[32] F. Juwono and D. Gunawan, “MOneyQU: A gamified Android based 

personal finance recording application,” IAIC Trans. Sustainable 

Digital Innovation, vol. 2, no. 2, pp. 107–120, Nov. 2020. 

https://doi.org/10.34306/itsdi.v2i2.388 

[33] GIVLING. (2020). Givling. [Online]. Available: 
https://givling.com/index.html 

[34] CU 2.0. (Jun. 7, 2023). Long game. [Online]. Available: 

https://cu-2.com/fintech/long-game/ 
[35] M. Berland and V. R. Lee, “Collaborative strategic board games as a 

site for distributed computational thinking,” Int. J. Game-Based Learn., 
vol. 1, no. 2, pp. 65–81, Apr. 2011. 

https://doi.org/10.4018/ijgbl.2011040105 

[36] S. M. Zeni, N. H. M. Yacob, S. Azis, and M. K. Mat, “Students’ 
sensory modalities and acceptance of using FUNancial.S.Battle (FSB) 

as learning method in accounting education,” Gading J. Soc. Sci., vol. 
22, no. 2, pp. 18–25, Oct. 2019.  

[37] R. Mateescu and G. Mateescu. (2018). Board games and social 

interaction—Fashion or real priorities in the digital era? [Online]. 
Available: https://ideas.repec.org/a/rom/mancon/v12y2018i1p358-366

.html 
[38] M. A. Martín-Lara and M. Calero, “Playing a board game to learn 

bioenergy and biofuels topics in an interactive, engaging context,” J. 

Chem. Educ., vol. 97, no. 5, pp. 1375–1380, Apr. 2020. 
https://doi.org/10.1021/acs.jchemed.9b00798 

[39] L. N. Alejandria, J. M. S. Bajenting, M. A. L. D. Pacatan, and T. J. A. 
Diquito, “The use of educational board game as a supplemental tool in 

learning periodic table of elements among senior high school 

students,” Amer. J. Educ. Technol., vol. 2, no. 1, pp. 60–67, Mar. 2023. 
https://doi.org/10.54536/ajet.v2i1.1292 

[40] H.-T. Hou, C.-S. Wu, and C.-H. Wu, “Evaluation of a mobile-based 
scaffolding board game developed by scaffolding-based game editor: 

Analysis of learners’ performance, anxiety and behavior patterns,” J. 

Comput. Educ., vol. 10, no. 2, pp. 273–291, Apr. 2022. 
https://doi.org/10.1007/s40692-022-00231-1 

[41] M. A. Qureshi, A. Khaskheli, J. A. Qureshi, S. A. Raza, and S. Q. 

Yousufi, “Factors affecting students’ learning performance through 
collaborative learning and engagement,” Interact. Learn. Environ., vol. 

31, no. 4, pp. 2371–2391, Feb. 2021. 
https://doi.org/10.1080/10494820.2021.1884886 

[42] M. A. Nacenta, D. Pinelle, D. Stuckel, and C. Gutwin, “The effects of 

interaction technique on coordination in tabletop groupware,” in Proc. 

International Journal of Information and Education Technology, Vol. 16, No. 5, 2026

1296

[10] OECD, OECD/INFE 2020 International Survey of Adult Financial 

Literacy, Paris, OECD Publishing, 2020. 

https://doi.org/10.1787/145f5607-en



  

Graphics Interface 2007 (GI ‘07). Association for Computing 

Machinery, New York, NY, USA, pp. 191–198. 
https://doi.org/10.1145/1268517.1268550 

[43] J. A. Pape, “The effects of digitization and automation on board games 
for digital tabletops,” M.S. thesis, Queen’s Univ., 2012.  

[44] J. Marco, E. Cerezo, and S. Baldassarri, “ToyVision: A toolkit for 

prototyping tabletop tangible games,” in Proc. the 4th ACM SIGCHI 
symposium on Engineering interactive computing systems (EICS '12). 

Association for Computing Machinery, New York, NY, USA, pp. 
71–80. https://doi.org/10.1145/2305484.2305498 

[45] H.-W. Hsieh et al., “Comparing the effectiveness of board game-based 

and drill-based education programs in improving Taiwanese nurses’ 
fire safety knowledge, attitudes, and behavior: A quasi-experimental 

study,” Nurse Educ. Today, vol. 129, 105919, Jul. 2023. 
https://doi.org/10.1016/j.nedt.2023.105919 

[46] R. May and M. T. Luth, “The effectiveness of ethics education: A 

quasi-experimental field study,” Sci. Eng. Ethics, vol. 19, no. 2, pp. 
545–568, Jan. 2012. https://doi.org/10.1007/s11948-011-9349-0 

[47] D. Gonçalves, P. Pais, K. Gerling, T. Guerreiro, and A. Rodrigues, 

“Social gaming: A systematic review,” Comput. Hum. Behav., vol. 147, 
107851, Jun. 2023. https://doi.org/10.1016/j.chb.2023.107851 

[48] M. Cannistrà et al., “The impact of an online game-based financial 
education course: Multi-country experimental evidence,” J. Comp. 

Econ., vol. 52, no. 4, pp. 825–847, Aug. 2024. 

https://doi.org/10.1016/j.jce.2024.08.001 
[49] M. Sailer and L. Homner, “The gamification of learning: A 

meta-analysis,” Educ. Psychol. Rev., vol. 32, no. 1, pp. 77–112, Aug. 
2019. https://doi.org/10.1007/s10648-019-09498-w 

 

Copyright © 2026 by the authors. This is an open access article distributed 
under the Creative Commons Attribution License which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original 
work is properly cited (CC BY 4.0). 

 

 
 

International Journal of Information and Education Technology, Vol. 16, No. 5, 2026

1297

https://creativecommons.org/licenses/by/4.0/

	IJIET-V16N5-2597-IJIET-19250



