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Introduction

Research has revealed that many emerging adults coming out of school 

lack the basic financial knowledge and fiscal responsibility necessary to 

be successful (Caniglia & Mupinga, 2019). Financial literacy has 

remained stagnant and low, even in advanced economies, exemplified in 

people's inability to plan for retirement, acquire assets, and save 

responsibly. Despite the need for financial education, attempts being 

made are generally unsuccessful due either to their reactive nature—i.e., 

programs that help only after financial shortcomings occur—or their lack 

of motivational stimuli (Jones et al., 2014). Thus, financial programs 

must be both proactive and engaging to be impactful. 

The goal of this project was to develop a gamified learning system, 

where typical game elements—e.g., a point-based system, instantaneous 

feedback, leaderboards, etc.—were incorporated into teaching financial 

literacy. In this format, financial learning would exist as an exploration, 

where consequences of a given action could be experienced within the 

safety of a simulation. Thus, the purpose of this project was to simulate 

the process of acquiring and using money in order to create a positive, fun 

environment in which middle school students were able to experiment 

with financial concepts.

Materials and Methods

The financial simulation was broken down into three subcomponents: 

currency, the running course, and the kiosk display. 

Radio Frequency Identification technology (RFID), specifically the 

MIFARE RC522 RFID Module, was used to mimic currency exchange. 

An RFID system included an RFID reader, RFID tags, and antennas to 

transfer data, shown in Figure 1. Within the game, transactional 

information and assets for each person were stored on individual RFID 

tags resembling credit cards, which were then scanned at a given RFID 

reader to transmit and receive data.

The game was divided into a running course and kiosk display, shown 

in Figure 2. The kiosk display offered options to manage transactions, 

including the ability to earn passive or active income. Testing was 

conducted across four days with six sixth grade students from 

Southampton Middle School.

Materials and Methods (cont.)

Figure 3 and 4 show the enclosures that were created for the different 

RFID systems. Autodesk Eagle and Fusion 360 were used to design the 

modules and 3D components were printed using a Flashforge Creator Pro 

and Flashforge Inventor. A Graphical User Interface (GUI) for the kiosk 

was programmed using Pygame and uploaded to the Raspberry Pi. The 

GUI consisted of a main menu (displaying card information), an investing 

menu, a car dealership menu (Figure 5), and a gaming screen (Figure 6). 

Results

Conclusion
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Figure 3 (left): The running course checkpoint module 

with a side removed to show the internal hardware, 

which included a parallel LCD used to display tag 

information, a printed circuit board, the RFID reader 

(shown in blue), an Arduino Nano, and a buzzer used 

to signal a successful transaction. The base included a 

compartment for a power bank, shown in black.

Figure 4 (right): The kiosk enclosure with a 

partial side removed to show the internal 

components. A buzzer and RFID reader were 

soldered onto a printed circuit board which was 

then attached to the Raspberry Pi. A monitor was 

connected via HDMI to display the GUI. 

Day 1 Day 2 Day 3 and 4

Tested 

Component

Running Course

(players instructed to record 

checkpoint failures)

Raspberry Pi with RFID 

and Running Course 

modification

Temporary 

Arduino program

Results 24 recorded failures across 

the three modules resulting 

in users having to physically 

reset the Arduino

• No failure in Course

• Inconsistency in 

Raspberry Pi 

connection with RFID

Slight 

modifications 

made 

continuously to 

adjust user 

prompts and how 

data was scanned 

onto the card.

Solution Module reprogrammed to 

automatically reset after 

seven seconds

Temporary Arduino 

program written to 

manually input kiosk 

data onto the card

Timing 2 rounds 2 rounds 4 rounds

The purpose of this project was to create a financial simulation that 

allowed students to explore financial concepts. With modifications 

discussed in the results, the final product was successful. Because testing 

procedures were not consistent across the four days, data assessing the 

game’s ability to teach financial concepts was inconclusive.

In order to solve the inconsistency issue with RFID and Raspberry Pi 

connectivity, future research could be conducted creating a server 

allowing direct interaction between player’s computers, which would 

house the GUI, and an Arduino Nano able to scan player cards. This 

project offers one approach to future financial education and upon further 

extension could be supplemented into current school curricula.

Select Car

(6 options)

Purchase

Table 1 (above): Results from the four testing days assessing the usability and 

performance of the two module types, the RFID systems, and the GUI. 

Graph 1 (left): Day 4 game 

progression for each player across 

the four rounds. Users in yellow 

began with the running course and 

users in light blue began with the 

kiosk display. Shaded regions refer 

to events within the game.
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Figure 2 (above): Organizational scheme of a single round within the game. Each round 

ended after five minutes. Subjects were equally separated between the running course and 

the kiosk display and switched every round. Money gained from any one activity was 

usable across the entire game.

Figure 5 (above): The car dealership 

screen. The investing screen (not pictured) 

followed the same formatting for asset 

selection. 

Figure 6 (above): The gaming screen. 

Monetary return was impacted 

proportionally to the level difficulty and 

their performance within the memory puzzle.
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Figure 1 (above): The interactions between an RFID tag, RFID reader, and the 

CPU, which was either an Arduino or a Raspberry Pi depending on the function.
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