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Abstract — Small and Medium Enterprises
(SMEs) are fundamental to economic growth,
substantially aiding employment and income
generation. Many SMEs face sustainability
issues from deficient management and limited
financial literacy, particularly in Indonesia
(where they form ~99% of businesses and 95%
of employment). Financial literacy—making
informed financial decisions —is crucial for
owners to manage resources and improve
outcomes effectively. This study addresses this
critical gap by evaluating the impact of "Bakso
Boss," a serious game developed to enhance
financial knowledge and business management
capabilities among beginner entrepreneurs.
The game, which simulates food business
management scenarios to replicate typical
challenges faced by small enterprises, was
created — using  the  structured — Game
Development Life Cycle (GDLC) method. Its
effectiveness was rigorously assessed through
pre- and post-tests administered to 30
respondents aged 16-30 in Jakarta who were
either new or aspiring SME owners, utilizing
the Financial Fitness for Life: High School
(FFFL-HS) questionnaire. Data analysis using
the Wilcoxon Signed Rank Test revealed
statistically significant improvements (p<0.01)
across all assessed variables: General
Financial Attitudes, Financial Self-Efficacy,
Perceived Financial Behavioral Control,
Financial ~ Autonomy, and  Financial
Satisfaction. These findings strongly suggest
that "Bakso Boss" effectively improves these
essential skills in aspiring entrepreneurs. By
linking game mechanics directly to real-world

financial behaviors, "Bakso Boss" improved
test scores and equipped participants with
practical, applicable skills. Future iterations
could expand scenarios by including digital
payment systems to reflect evolving SME
challenges, thereby further enhancing the
game's relevance and applicability in fostering
SME development.

Keywords:  Financial Education; Serious
Game; Financial Literacy, Small Medium
Enterprise

I. INTRODUCTION

Small and Medium Enterprises (SMEs)
play a crucial role in Indonesia's economy,
accounting for approximately 99% of all
businesses and generating 95% of employment
(Tambunan, 2019; Putra & Santoso, 2020).
These enterprises contribute significantly to
rural economic development, entrepreneurship,
and workforce absorption. However, despite
their prominence, many SMEs in Indonesia
continue to face sustainability challenges,
particularly due to inadequate capital, poor
management practices, and a lack of managerial
and financial literacy skills (Wardi & Putri,
2020; Mutamimah et al., 2021).

Financial literacy—defined as the ability to
calculate, analyze, compare, and make
informed financial decisions—is essential for
business owners to manage resources, mitigate
risk, and improve Dbusiness outcomes
(Sedyastuti et al., 2021; Hidayat, 2018).
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Traditional financial education, however, often
lacks engagement, especially among young or
aspiring entrepreneurs. To address this, recent
studies have begun exploring serious games as
innovative tools for education, particularly in
areas like entrepreneurship and financial
management (Almeida, F. L. (2017). Serious
games are designed not only for entertainment
but also to convey knowledge and influence
behavior in an interactive manner.

This study aims to examine the
effectiveness of a serious game titled “Bakso
Boss”, which was developed to improve
financial literacy and business management
skills among beginner entrepreneurs in
Indonesia. The game was created using the
Game Development Life Cycle (GDLC)
method, ensuring a structured approach from
concept to testing. To evaluate its impact, the
Financial Fitness for Life: High School (FFFL-
HS) questionnaire was administered to 30
respondents before and after gameplay. The
data were analyzed using the Wilcoxon Signed
Rank Test to assess the statistical significance
of learning outcomes. Through this approach,
the study seeks to contribute to evaluating on
serious games using combination of GDLC and
FFFL-HS as effective educational media for
financial skill development in SMEs.

II. METHODS

2.1 Application Development

Figure 1. Game Development Life Cycle Flow Chart

e In the Figure 1 will start with initiation
phase, the core themes and mechanics of the
game will be determined. The process of
determining the core themes and game
mechanics focuses on how they are
supposed to address the objectives of the
implementation of the application. To this
end, we have decided to develop a food
business management simulator to replicate
the problems that are typically faced by
small and medium enterprises.

e The production phase is further broken down
into several parts, these parts include pre-
production, production, and testing. In pre-
production, we start detailing the game
mechanics and concept art that will be used
for the assets used in the game. The
production phase starts with prototyping the
game mechanics in the Unity game engine
and creating all the art assets that will be
used in the game and implementing those
assets into the game. In the testing phase, we
conducted usability tests to make sure that
the game works as we intended. If there are
any major issues found in the testing phase,
then the game will be put back into
production, after which we will re-conduct
the usability test.

e In the beta phase, the application is further
tested to collect feedback from potential
users of the application. After receiving
feedback, we will proceed to make further
refinements to the application according to
the feedback that we receive from potential
users.

2.2. Research Method

Pretest Respondents play Post-Test
- Bakso Bos - (Questionnaire)
Results tested Results tested
using Wilcoxon _ using
Signed Rank Test Shapiro-Wilk Test

Figure 2. Questionnaire Method Flow Chart

1. The Complete phase on the Figure 2 start
with Research Design: The respondents for
this research will be given a pretest
questionnaire about financial management,
after the respondents fill out the
questionnaire, they will be given a chance
to play our game for a period. Once the
respondents have tried our game, they will
be given a post-test questionnaire to assess
the impact of our game on the respondents’
financial management habits.

2. Respondents: In this study, we involved 30
people aged 16 - 30 in Jakarta who are
about to or is freshly starting a Small
Medium Enterprise.

3. Evaluation Method: The questionnaire that
we have decided to use is based on”
Improving Financial Literacy in Secondary
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School ~ Students: A Randomized
Experiment” (Zhu et al., 2021) with some
slight alterations. Respondents will give
scores to assess the variables of
respondents’ financial knowledge.
Respondents will choose a value between
1-5 with higher scores meaning a better
representation of the variables. The
questionnaire in this study assesses key
variables related to financial literacy and
behavior, starting with General Financial
Attitudes (Q1 and Q2), which explore
participants' awareness of expense tracking
and budget adherence. Financial Self-
Efficacy (Q3 and Q4) measures confidence
in handling financial challenges and self-
assessed management skills, while
Perceived Financial Behavioral Control
(Q5 and Q6) evaluates the ease of sticking
to financial plans and maintaining bank
balances. Financial Autonomy (Q7 and Q8)
examines tendencies to research product
prices and plan domestic expenses, and
Financial Satisfaction (Q9 and Q10)
assesses concerns about financial matters

III. RESULTS AND DISCUSSION

3.1.Serious Game Develoment Result

Bakso boss has several features that support
the understanding of business management,
such as calculating the capital costs that need to
be spent by the player and estimating the profits
that will be obtained from the capital, so players
must be careful in spending their capital to get
maximum profit. First, players will be given a
User Interface in the form of an 'online shop' to
spend their capital according to the needs
required, such as the number of meatballs,
vegetables, and so on. After preparing the
ingredients to be used, players will enter the
game and play several mini-games in the form
of: preparing orders, calculating change, and
cleaning meatball bowls. After the game is
finished, players will be given a calculation of
the profits they get that day, so that on the next
day/stage players can adjust their capital and
also customer desires, so that no ingredients are
wasted and players can achieve maximum
profit. The complete feature can be seen in
Figure 3.

Figure 3. (a) Starting game User Interface. (b) Core gameplay

and payment difficulties. Together, these
variables provide a comprehensive
understanding of participants' financial
attitudes, self-efficacy, control, autonomy,
and satisfaction, essential for analyzing
their financial behavior and literacy levels.

3.2. Evaluation Result

In this section, we administered pre-test
and post-test questionnaires to 30 respondents.
The questionnaires assessed variables such as
General Financial Attitudes, Financial Self
Efficacy, Perceived Financial Behavioural
Control, Financial Autonomy, and Financial
Satisfaction.
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Respondents were instructed to complete
a pre-test questionnaire, play the Bakso Bos
game, and subsequently fill out a post-test
questionnaire. This testing procedure was
undertaken to evaluate the effectiveness of the
Bakso Bos application as serious game.

The figure 4 and 5 show the results of

both the pre-test and the post-test

Pre-test Results

Category Question
Ilike to research on
prices whenever | buy,
something

| take partin
domestic expense
planning

Financial autonomy

| have difficulty

Financial satisfaction
paying for things

| have never been
worried about
financial matters
You do not have
confidence in
financial manageme..
You find it difficult te
address financial
challenges

Fiancial -
self-efficancy

Do you know how to
track your expenses

General Financial
Attitudes

Do you spend within a
budget

Maintaining
sufficient balances in
your bank account
When it comes to
managing your
money. how easy or

Perceived financial
behavioral control

-100.0% -80.0% -60.0% -40.0%

-20.0%

questionnaires. On average, we can see a
significant increase in scores for the General
financial attitude, Financial self-efficacy,
Perceived financial behavioural control,
financial autonomy, and financial satisfaction
variables. This increase signifies an
improvement in the user’s financial
knowledge.

Answer

M Strongly disagree
Disagree
Neutral
Agree

M Strongly agree

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Gantt Percent #

Figure 4. Pre-test result

Post-test Results

Category Question

I like to research on
prices whenever | buy|
something

I'take partin
domestic expense
planning

Financial autonomy

I have difficulty

Financial satisfaction N
paying for things

I have never been
worried about
financial matters
‘You do not have
Financial
self-efficancy

confidence in
financial manageme..
You find it difficult to
address financial
challenges

Do you know how to
track your expenses

General Financial
Attitudes

Do you spend within a
budget

Maintaining
sufficient balances in
your bank account
When it comes to

Perceived financial
behavioral control

managing your
money, how easy or
-100.0% -80.0%

-60.0% -40.0%

0.0% 20.0%

Answer
M Strongly disagree
Disagree
Neutral
Agree
M Strongly agree

40.0% 60.0% 80.0% 100.0%

Gantt Percent »#

Figure 5. Pre-test result
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a)

b)

General financial attitudes (GFA AVG)
An individual’s general financial attitude,
including aspects such as saving for the
future, creating emergency savings plans,
and developing long-term financial
strategies, significantly influences the
success or failure of their financial
behavior (Zhu et al.,2021), ( Ratnawati, K.
et al, 2023).

After playing Bakso Bos, the users in the
GFA AVG 2 group had higher scores for
Outcome compared to the users before
playing Bakso Bos in the GFA AVG 1
group. The p-value (<0.01) suggests strong
evidence to reject the null hypothesis,
indicating a significant difference between
the two conditions; W-val = 0, z-val = -
4.707, p-val =<0.01.

Financial self-efficacy (FSE AVG)
Self-efficacy is defined as an individual’s
assessment of their ability to manage,
control, and influence various aspects of
their life (Zhu et al.,2021), (Asebedo, S., &
Payne, P., 2019). After playing Bakso Bos,
the user in the FSE AVG 2 group had
higher scores for Outcome compared to the
user before playing Bakso Bos in the FSE
AVG 1 group. The p-value

(<0.01) suggests strong evidence to reject
the null hypothesis, indicating a significant
difference between the two conditions; W-
val = 6, z-val = -4.598, p-val =<0.01.

Perceived financial behavioral control
(PFBC AVG)
Perceived behavioural control describes an

individual’s assessment of the ease or
difficulty of performing a specific
behaviour, which can be affected by both
past experiences and the anticipation of
potential obstacles ( Ratnawati, K. et al,
2023), (Nastasia, N., & Santoso, S., 2020)

After playing Bakso Bos, the user in the
PFBC AVG 2 group had higher scores for
Outcome compared to the user before
playing Bakso Bos in the PFBC AVG 1
group. The p-value (<0.01) suggests strong
evidence to reject the null hypothesis,
indicating a significant difference between
the two conditions; W-val = 0, z-val = -
4.700, p-val = <0.01.

d) Financial autonomy (FA AVG)
The ability of public higher education
institutions to exercise control over their
financial resources and seek alternative
funding sources ( Hayder, J. O., &
Mohanad, H. Y., 2023).
After playing Bakso Bos, the user in the
FA AVG 2 group had higher scores for
Outcome compared to the user before
playing Bakso Bos in the FA AVG 1
group. The p-value
(<0.01) suggests strong evidence to reject
the null hypothesis, indicating a significant
difference between the two conditions; W-
val = 8, z-val = -4.373, p-val =<0.01.

e) Financial satisfaction (FS AVG)

Financial  satisfaction stems from
behaviors associated with managing
income to satisfy fundamental necessities
and establishing good financial well-being
involves meeting both  immediate
consumption demands and long-term
needs without any deficit ( Hayder, J. O.,
& Mohanad, H. Y., 2023).

After playing Bakso Bos, the user in the FS
AVG 2 group had higher scores for
Outcome compared to the user before
playing Bakso Bos in the FS AVG 1

group.

The p-value (<0.01) suggests strong
evidence to reject the null hypothesis,
indicating a significant difference between the
two conditions; W-val =2.5, z-val =-4.422, p-
val = <0.01, shown in Table 1.
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Table 1. Questionnaire Result

Negative ranks Positive ranks Zero ranks Test Statistics
n Sum n Sum n Sum W-val z-val p-val
ranks ranks ranks

(GFA AVG 1)-(GFAAVG2) 26 455 0 0 4 10 0 -4.707  <0.01

(FSE  AVG 1)-(FSEAVG2) 27 454 1 ) 3 6 4598 <0.01

(PFBC AVG 1)-(PFBCAVG2) 26 455 0 0 4 10 0 -4.700  <0.01

(FA  AVG 1)-(FAAVG2) 24 439 2 16 4 10 8 4373 <0.01

(FS AVG 1)-(FS AVG2) 23 435.5 1 85 6 21 2.5 -4.422  <0.01
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