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INTRODUCTION

Education in Indonesia currently faces
challenges in creating competent young peop-
le in various fields, especially in numeracy
skills (Damayanti et al., 2023). Numeracy li-
teracy, the ability to understand and use num-
bers and data-based information in everyday
life, is a key skill students require, especially in
this digital era (Annisa et al., 2023). However,
despite its importance, the mastery of nume-
racy literacy among students, especially at the
senior high school level, is still far from expec-
tations. Many students cannot process data
appropriately, solve problems requiring num-
bers, or use numerical information in real-life
contexts (Sinaga et al., 2023).

Senior high school students’ low maste-
ry of numeracy literacy can be attributed to
conventional learning methods that are still
heavily theory-based and lack real-world app-
lication (Cardino & Ortega-Dela Cruz, 2020).
Many students cannot process numerical data,
solve quantitative problems, or apply numeric
reasoning in practical contexts (Sinaga et al.,
2023). This is mainly due to instructional ap-
proaches that fail to spark engagement or de-
monstrate relevance to daily life. To overcome
this, teachers must adopt more interactive
and contextual learning models, such as ent-
repreneurship-based strategies, that enhance
students’ interest and connect numeracy skills
with meaningful experiences (Urhahne & Wi-
jnia, 2023; Newman et al., 2019).

One of the factors causing the low mas-
tery of numerical literacy is learning methods
that are still fairly conventional and less inte-
resting for students (Cardino & Ortega-Dela
Cruz, 2020). Focusing more on theory wit-
hout direct application makes students less
motivated to explore the material (Urhahne
& Wijnia, 2023). So, the teacher’s job is to
arouse students’ interest and motivation by
making entrepreneurial learning more inter-
active (Urhahne & Wijnia, 2023). The goal is
to provide an understanding of basic concepts
highly relevant to everyday life and good ent-
repreneurial practices (Newman et al., 2019).
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To overcome this problem, a more in-
novative and interactive approach is needed
in the learning process. One method can be
using educational games that combine lear-
ning elements with game elements (Pratami
et al., 2023). Entrepreneurial Business Model
Canvas (BMC)-based games offer an excellent
opportunity to develop students’ numeracy
literacy mastery in a fun and applicable way
(Prastyaningtyas et al., 2025). Using BMC,
students learn about business theory and are
involved in data processing, financial analysis,
and planning and managing business resour-
ces (Hartikainen et al., 2023).

The Business Model Canvas (BMC)
is a tool for designing a comprehensive and
structured business model. BMC teaches stu-
dents to consider various important business
aspects, such as the value offered, the resour-
ces needed, and financial planning (Rizan et
al., 2024). In this context, an entrepreneurial
BMC-based game is expected to provide a dee-
per understanding of entrepreneurship while
training students’ numeracy skills, which in
turn can improve their data processing and
number-based decision-making skills (Wei et
al., 2022).

However, although educational games
have been widely used in various disciplines,
very few still integrate the development of nu-
meracy literacy thoroughly in the context of
entrepreneurship. Most existing games still fo-
cus on business theory or math without invol-
ving practical skills that require students to use
numbers and data in real business decision-
making. Therefore, this research focuses on
developing an Entrepreneurial BMC Game
that teaches entrepreneurial concepts and
hones students’ numeracy skills in managing
number-based information (Prastyaningtyas et
al., 2025).

The game is expected to assist high
school students in understanding financial
planning, cost analysis, and profit projection,
all of which require sound numerical data
processing (Mhlongo et al., 2023). In additi-
on, the game also aims to improve students’
ability to make business decisions that involve
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calculations and analysis based on data and
numbers (Jadska et al., 2022). In the process
of the game, students will learn to manage
and organize business finances practically,
which simultaneously strengthens their ability
in numeracy and literacy.

The importance of mastering numeracy
literacy in students’ lives is also related to their
readiness to face challenges in the real world
(Nityasanti et al., 2025). In the working world,
numeracy skills are often used to manage
budgets, analyze market trends, and make
decisions based on existing data. Therefore,
developing numeracy literacy from an early
age is very important to prepare students for
the challenges of professional life (Kuswan-
ti, 2023). Entrepreneurial BMC-based games
can be an effective solution to developing the-
se skills, because through interesting business
simulations, students can apply theory and
practice at once.

This research is motivated by several
high school-level schools in Kediri city that
still get red report cards. Based on data from
the Kediri City Education Office in 2024. The
schools are SMA Sultan Agung and SMA Al
Anwar. One of the indicators of schools get-
ting a red report card is still low literacy and
numeracy (Imron et al., 2023). This can be
seen from the results of preliminary observa-
tions conducted by researchers showing that
teaching and learning activities carried out in
these schools are still conventional, teachers
still rarely use learning media that are attracti-
ve to students, literacy and numeracy skills are
also still less than 20% of students who under-
stand and understand, learning infrastructure
facilities are also still lacking support, students
will participate in many learning activities in
class if they are related to entrepreneurship.

The urgency of this research is to add
references for teachers, especially those who
teach in red-ranked schools. Using entrepre-
neurial BMC games, students will be directly
involved in planning and designing businesses
to help them understand numeracy concepts
in relevant contexts. As for students, they get a
collaborative learning experience in the form

of small projects to formulate business plans
and improve numeracy and literacy themsel-
ves.

One of the objectives of this study is
to examine the extent to which the Entrepre-
neurial BMC Game can improve the numera-
cy skills of high school students. Through this
study, we will analyze the changes in students’
numeracy literacy skills before and after par-
ticipating in the game. Using a standardized
numeracy literacy test, this study will measu-
re the extent to which the game impacts stu-
dents’ understanding of numerical concepts
related to entrepreneurship. The results of this
study are expected to significantly contribute
to the development of learning methods that
are more relevant to the needs of students
in the digital era. A well-designed Entrepre-
neurial BMC Game will help students under-
stand entrepreneurial concepts and hone their
numeracy skills. This will positively impact
students’ understanding of the business world
while strengthening data processing skills that
are highly needed in various aspects of life.

METHODS

In previous studies, researchers have de-
veloped Entrepreneurial BMC games using
the 4D model: Define, Design, Develop, and
Deploy. However, in its implementation, pre-
vious research (Prastyaningtyas et al., 2025)
still reached three stages: Define, Design,
and Develop. Furthermore, at the Deploy
stage, research was conducted using a quasi-
experiment with 2 two designs, namely (1) a
one-group pre-test Post-test Design and (2) a
Post-test-Only Design with a Non-equivalent
Group. The first design was used for small-
scale trials conducted at SMA Sultan Agung
Kediri with 20 students.

The second design was used for large-
scale trials at SMA Al Anwar Kediri with 39
students divided into two groups: the expe-
rimental group of 21 students and the cont-
rol group of 18 students. The data collection
techniques in this study were tests and obser-
vations. Research instruments in the form of
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questions consisting of pre-test and post-test,
as well as observation, were used to determine
the application and improvement of numera-
cy literacy skills of high school students in the
field of entrepreneurship. The instruments,
consisting of 20 pretest and posttest questions,
were tested for validity and reliability by three
experts with the following results.

Table 1. Content Validity Test Results

v \%
Item (Aiken Result Item (Aiken Result
Value) Value)
Item 1 0.89 Valid Item11 0.78 Valid
Ttem 2 0.89 Valid Item12 0.56 Valid
Item 3 0.67 Valid Item13 0.78 Valid
Ttem 4 0.89 Valid Item14 0.56 Valid
Item 5 0.89 Valid Item15 0.89 Valid
Item 6 1.00 Valid Item16 0.56 Valid
Item 7 0.67 Valid Item17 0.67 Valid
Item 8 0.78 Valid Item18 0.56 Valid
Item 9 0.78 Valid Item19 0.56 Valid
Item 10 0.78 Valid Item20 0.78 Valid
Source: Processed Data (2025)

Table 2. Reliability Test Result

Reliability Statistics
Cronbach’s Alpha N of Items
0.973 20
Source: Processed Data (2025)

Data were analyzed using a paired t-test
for small-scale trials, while large-scale trials
were analyzed using an independent t-test.
This analysis was carried out to compare the
results of the pre-test and post-test, and com-
pare the scores of the control and experimen-
tal groups, so that it would appear how much
influence was given from the application of
the BMC Game developed to improve nume-
racy literacy skills in high school students in
the field of entrepreneurship.
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RESULT AND DISCUSSION

The developed entrepreneurial BMC
game was tested on a small scale using the
first design and a large scale using the second
design. In the first design, a group was given
a pretest to measure their initial ability, then
received treatment in the form of the Entrep-
reneurial BMC Game, and finally underwent
a posttest to assess changes in ability. Meanw-
hile, the second design included two groups,
an experimental group and a control group.
The experimental group received the Entrep-
reneurial BMC Game treatment, while the
control group received conventional learning.
Both groups were given a posttest to compare
their numeracy literacy skills. The study in-
volved 59 children from two high schools that
received red report cards in Kediri, namely
20 children from SMA Sultan Agung and 39
children from SMA Al Anwar Kediri.

The data collection technique used tests
with instruments like pretest and posttest ques-
tions. The questions cover eight materials by
the Entrepreneurial BMC Game: recognizing
the business model canvas, basic numeracy li-
teracy, simple financial analysis, market data
analysis, product pricing, competitor analysis,
financial projections, and data-based decision
making. Data analysis was conducted with a
paired t-test and an independent t-test. Before
the hypothesis test, the prerequisite analysis
test was carried out as a normality test using
the Kolmogorov-Smirnov test and a homoge-
neity test using the Levene test. Indicator grids
were developed to assess students’ initial nu-
meracy literacy skills.

Results of BMC Game Implementation at
the school

Through a systematic approach, the
“Entrepreneurial BMC Game” research was
implemented to improve high school students’
numeracy literacy skills in entrepreneurship.
The initial stage of this research involved a
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thorough preparation process that began with
a needs analysis of students’ numeracy litera-
cy skills. This analysis was conducted through
direct observation methods and in-depth in-
terview sessions with teachers of relevant sub-
jects. The needs analysis findings then became
the foundation for the researcher in develo-
ping pretest and posttest instruments specifi-
cally designed to measure students’ numeracy
literacy mastery level in the context of entrep-
reneurship learning.

One of the main focuses in education
is numeracy literacy, which refers to students’
ability to understand and apply mathematical
concepts and numbers in solving everyday
problems. Low numeracy literacy among stu-
dents in red-ranked schools often becomes an
obstacle for them to succeed in education and
life in the future. The low numeracy literacy
among students is not only because mathe-
matics teaching in Indonesia still uses many
traditional methods that rarely involve active
interaction or technology, which impacts stu-
dents’ low numeracy skills (Prastyaningtyas et
al., 2025).

As part of this preparation stage, rese-
archers focused on developing the Entrep-
reneurial BMC Game that comprehensively
integrates various numeracy literacy com-
ponents. The development of this game was
followed by preparing operational guidelines
and various supporting materials intended for
the two main parties in the learning process,
namely students as research subjects and te-
achers as learning facilitators.

The research implementation stage be-
gan with administering a pretest to document
the initial numeracy literacy skills of the stu-
dents. Next, the students were introduced to
the concept of Business Model Canvas and its
important relationship with numeracy literacy
in the entrepreneurial world. The implemen-
tation of the Entrepreneurial BMC Game was
carried out in four structured and interrelated
learning stages. The first stage introduces stu-
dents to the game mechanics and the process
of forming business groups that form the basis
of learning activities.

The second stage focuses on exploring
the elements of Value Proposition and Custo-
mer Segments, with market data analysis acti-
vities to find potential business opportunities.
The third stage focuses on the simulation of
revenue streams and cost structure, which in-
tegrates complex financial calculations. In the
fourth stage, students combine all BMC ele-
ments in a comprehensive business scenario
that evaluates numeracy literacy skills com-
prehensively. Throughout the implementation
of the game, the researcher conducted structu-
red observations to monitor the development
of students’ skills, and ended with a posttest to
assess the improvement of numeracy literacy
skills.

The implementation strategy of the Ent-
repreneurial BMC Game is constructed to op-
timize active participation and collaboration-
based learning. Students collaborate in small
groups of 4-5 members acting as an entrep-
reneurial team, developing business concepts
and completing BMC elements with attention
to numeracy aspects. The game is equipped
with challenge cards that contain numerical
problems based on actual data, giving students
experience in dealing with situations that re-
quire quantitative analysis skills. The chal-
lenges presented include calculating revenue
projections based on market segmentation,
analyzing business feasibility using the Break-
Even Point method, making investment deci-
sions based on data analysis, and evaluating
the comparison of various alternative business
strategies with quantitative considerations.

The research evaluation system was
designed holistically, covering process and
outcome assessment. Process assessment is
implemented through an observation rub-
ric that specifically measures the expression
of numeracy literacy skills during game ac-
tivities. Outcome assessment was achieved
through comparative analysis of pretest and
posttest scores, illustrating the dynamics of
numeracy literacy mastery levels. Qualitative
evaluation was conducted through student ref-
lection sessions and focus group interviews to
complement the quantitative data, providing
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an in-depth understanding of perceptions and
learning experiences. Analysis of students’
BMC products was also carried out with an
emphasis on the numeracy accuracy aspects
contained in the products.

The researcher conducted a results ana-
lysis and follow-up in the final implementati-
on stage. The data set was statistically analy-
zed to measure the significance of changes in
students’ numeracy literacy skills. The resear-
cher also identified the BMC elements most
influential in developing specific aspects of
numeracy literacy. Based on the research fin-
dings, a BMC game implementation model
was developed as a theoretical and practical
contribution. Finally, the researcher formula-
ted strategic recommendations regarding in-
tegrating this game into the entrepreneurship
curriculum at the high school level, ensuring
the sustainability and scalability of the rese-
arch results in a broader scope of education.

Implementation of BMC Game on Small-
Scale Trial
Analysis Prerequisite Test

The prerequisite test of the analysis in-
cludes normality and homogeneity tests for
pretest and posttest scores, to determine whet-

her the sample data is feasible to test the hy-
pothesis with parametric statistics, namely the
Paired t-test. The following are the results of
the assumption test of the pretest and posttest
values with a sample of 20 children from class
X SMA Sultan Agung Kediri. Based on Table
3, it can be concluded that the sample taken
fulfills the assumption test, so further hypot-
hesis testing can be carried out.

Hypothesis Testing

Hypothesis testing is done to see if the-
re is a difference in pretest and posttest sco-
res on students’ numeracy literacy skills after
applying the BMC Game. The following hy-
pothesis test results are presented in Table 4.
According to the table, it can be seen that the
significance value is 0,0001, so it can be inter-
preted that the significance value is less than
the specified alpha value of 0.05. The conclu-
sion is that Ho is rejected and Ha is accepted.

The results of Table 5 show that the ave-
rage posttest score is higher than the pretest
score for numeracy literacy skills in students.
Based on the results of hypothesis testing, it
can be concluded that there is a difference in
pretest and posttest scores for numeracy li-
teracy skills in students after using the BMC

Table 3. Pretest and Posttest Normality and Homogeneity Test Results

Normality Homogeneity )
Value - - Hypothesis
Value Sig. Value Sig.
Pretest 1.163  0.134 2.737  0.067 H, diterima (sig > 0.05)
Posttest 0.707 0.700 1.008 0.416

Source: Processed Data (2025)

Table 4. Hypothesis Test Results with Paired t-test

Paired Samples Test

Paired Differences

Std. Std. Error

Sig.

95% Confidence Interval ~ t  df (2-tailed)

Mean of the Difference
Deviation  Mean
Lower Upper
Pair 1 Pretest - Posttest -2.150 1.927 431 -3.052 -1.248 -4.990 19 .000

Source: Processed data (2025)
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Table 5. Descriptive Statistics Results

Paired Samples Statistics

Mean N  Std. Deviation Std. Error Mean
Pair 1 Pretest 77.10 20 1.252 .280
Posttest 79.25 20 1.713 .383

Source: Processed data (2025)

Game, and numeracy literacy skills increase.
Thus, implementing BMC Game on Nume-
racy and literacy skills in students can be in-
terpreted to provide positive and significant
results.

Implementation of BMC Game on Large-
Scale Trial
Analysis Prerequisite Test

The prerequisite test of the analysis in-
cludes normality and homogeneity tests for
the posttest values of the control and expe-
rimental groups to determine whether the
sample data is feasible to test the hypothesis
with parametric statistics, namely the inde-

pendent t-test. The following are the results
of the assumption test of the posttest values
of the control group with a sample of 18 XI
grade students at SMA Al Anwar Kediri and
an experiment with a sample of 21 XI grade
students at SMA Sultan Agung Kediri. Based
on Table 6, it can be concluded that the samp-
le taken fulfills the assumption test, so further
hypothesis testing can be carried out.

Hypothesis Testing

Hypothesis testing was conducted to see
if there were differences in the posttest scores
of the control and experimental groups on nu-
meracy literacy skills in students after applying

Table 6. Normality and Homogeneity Test Results of Control and Experiment

N lit H i
Value L y f)rr'logene}ty Hyphotesis
Value  Sig. Nilai Sig.
Control & Experiment 0.857 0.454 3.675 0.063 H, accepted (Sig > 0.05)

Source: Processed data (2025)

Table 7. Hypothesis Test Results with Independent t-test

Independent Samples Test

Levene’s
E(;f;ifsro ¢ t-test for Equality of Means
Variances
95% Confidence
Foosig  t Sig. Mean  Std. Error Inte’rval of the
(2-tailed) Difference Difference Difference
Lower Upper
Value Equal variances  3.675 .063 -5.074 37 .000 -2.381 469 -3.332  -1.430
assumed
Equal variances -5.249 34.231 .000 -2.381 454 -3.302 -1.459

not assumed.

Source: Processed data (2025)
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Table 8. Descriptive Statistics Results

Group Statistics

Group N Mean Std. Deviation Std. Error Mean
Value Control 18 77.00 1.085 256
Experiment 21 79.38 1.717 375

Source: Processed data (2025)

the BMC Game. The following hypothesis test
results are presented in Table 7. If you see the
results of the Levene test, the assumption of
equal variances is selected. Based on the table,
it can be seen that the sig value is 0.0001, so it
can be interpreted that the sig value is less than
the specified alpha value of 0.05. The conclu-
sion is that Ho is rejected and Ha is accepted.

The results of Table 8§ show that the
average numeracy literacy skills in the expe-
rimental group are higher than those in the
control group. Based on the results of hypot-
hesis testing, it can be concluded that there is
a difference in numeracy literacy skills in the
control group and experimental group after
using the BMC Game, and numeracy literacy
skills in students are increasing. Thus, it can
be interpreted that implementing BMC Game
on numeracy literacy skills in students provi-
des positive and significant results.

Implementing the Entrepreneurial BMC
Game in the context of entrepreneurship edu-
cation at the high school level has shown signi-
ficant results in developing students’ numeracy
literacy skills. After following the game-based
learning series, the pretest and posttest data
analysis results indicate a substantial improve-
ment in students’ numeracy skills. This finding
reinforces recent research results from (Kiili et
al., 2018); (Joseph Kafui Letsa, Agbozo Gabi-
na, & Mark Andivi, 2023), which demonstra-
ted the effectiveness of a game-based approa-
ch in improving applied mathematics skills in
senior secondary students, with an emphasis
on contextual relevance that motivates active
student engagement.

Regarding numeracy literacy develop-
ment, the Revenue Streams and Cost Structu-
re components of BMC proved to make the
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most significant contribution to improving
students’ quantitative analysis skills. When
working on this component, students engage
in complex activities such as calculating re-
venue projections, analyzing cost structures,
and calculating break-even points that exerci-
se various aspects of numeracy literacy. This
observation correlates with the results of lon-
gitudinal studies conducted by Mukuka et al.
(2023) and Schoenherr et al. (2024) on the de-
velopment of numeracy skills in the context of
entrepreneurship learning, which emphasize
the importance of the application of mathe-
matical concepts in real situations to enhance
knowledge transfer capabilities.

The collaborative learning dynamic
in implementing the Entrepreneurial BMC
Game is an important catalyst in developing
students’ numeracy literacy. Small groups of
4-5 students showed synergy in overcoming
numeracy challenges, as seen in their ability
to solve complex problems that required data
analysis. These findings support the theoreti-
cal framework of social learning developed in
a recent study by Jadska and Aaltonen (2022),
which examines how the co-creation process
in game-based learning supports the develop-
ment of higher-order cognitive abilities, inclu-
ding numeracy literacy.

Significant changes were also seen in
students’ attitudes towards numeracy literacy.
Qualitative data from student reflections and
focus group interviews revealed a transforma-
tion in perceptions of mathematics from an
abstract subject to a valuable tool for business
problem solving. This phenomenon is in line
with the findings of a study (Flint et al., 2019)
that examined mathematical identity deve-
lopment in adolescents and the importance
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of contextualizing mathematics learning to
change negative perceptions and attitudes.

The numeracy-based challenge cards in
the game proved effective in improving data
analysis and interpretation skills. Students
showed significant progress in reading graphs,
analyzing trends, and making data-based pre-
dictions, which are essential to modern nume-
racy literacy. These findings reinforce research
(Fielding et al., 2025) that identifies the impor-
tance of developing data visualization skills as
a core component of numeracy literacy in the
era of big data and artificial intelligence.

Comparative analysis of pretest and
posttest results showed that the most signifi-
cant improvement occurred in the numera-
cy literacy dimension related to quantitative
data-based decision-making. Students de-
monstrated better ability in evaluating busi-
ness alternatives based on numerical analysis,
such as comparison of potential profits and
investment risks. This improvement aligns
with the contemporary numeracy literacy fra-
mework that Bakker et al. (2023) proposed,
which emphasizes the importance of quanti-
tative reasoning in decision-making as an es-
sential skill for success in the digital economy.

Technology integration in the Entrepre-
neurial BMC Game is important in improving
the effectiveness of numeracy literacy lear-
ning. Using digital spreadsheets and simple
data visualization applications in the game
helps students overcome technical barriers in
complex calculations, allowing them to focus
on the conceptual aspects of numeracy litera-
cy. These findings reinforce the results of re-
search (Cevikbas et al., 2023) on the role of
technology in mediating mathematics lear-
ning and numeracy literacy development in
the digital era.

The learning model developed through
this research offers significant contributions to
entrepreneurship pedagogy and mathematics
education. The model adopts the game-based
learning design principles put forward in a
recent meta-analysis study by Chiotaki et al.
(2023), which identified key elements such as
instant feedback, adaptive difficulty, and con-

textualization as critical factors in the success
of educational games.

In the context of national education po-
licy, the results of this study support efforts to
develop 21st-century competencies, especially
numeracy literacy, as emphasized in Merde-
ka Belajar policy (Zamjani et al., 2024). This
approach also aligns with recommendations
from the OECD study (2023) on developing
functional mathematics skills for work rea-
diness in the digital economy era. Pedagogical
implications of this study include the need to
reconceptualize mathematics learning at the
upper secondary level, with greater emphasis
on contextual applications and problem-based
learning. As Hillmayr et al. (2020) argued in a
recent report on global education trends, mat-
hematics learning needs to evolve from focu-
sing on procedural content to developing the
capacity to apply mathematical concepts in
complex real-world contexts.

Implementing the Entrepreneurial BMC
Game also faces several practical challenges
that need to be addressed, including teacher
professional development and adjustments to
accommodate the diversity of student abili-
ties. These challenges are consistent with ob-
servations (Leal Filho et al., 2018) about the
need for systemic transformation in education
to support the effective implementation of in-
novative learning approaches.

This research provides empirical eviden-
ce on the effectiveness of the Entrepreneurial
BMC Game as a pedagogical tool to develop
high school students’ numeracy literacy skills
in the context of entrepreneurship learning.
The developed model offers an implementa-
tion framework that educators can adopt to
integrate numeracy literacy development in
the entrepreneurship curriculum, supporting
students’ preparation for success in an inc-
reasingly complex and dynamic knowledge-
based economy.

The Entrepreneurial BMC Game effec-
tively enhances students’ numeracy literacy by
integrating mathematical reasoning into real
business contexts. Students showed improved
skills in financial analysis, data interpretation,
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and quantitative decision-making, alongside
increased engagement and collaboration. This
model reconceptualizes numeracy as a prac-
tical, contextual skill, supporting 21st-century
competencies. While results are promising,
future work should address implementation
challenges and ensure teacher readiness. Ove-
rall, the BMC Game offers a relevant, inno-
vative approach to strengthening numeracy in
entrepreneurship education.

CONCLUSION

The Entrepreneurial BMC (Business
Model Canvas) Game is proven effective in
improving the numeracy literacy skills of high
school students. This research shows that a
game-based learning approach can bridge
abstract concepts of entrepreneurship with
practical applications of numeracy skills. The
results indicated a significant improvement
in students’ ability to analyze financial data,
make business projections, and make decisi-
ons based on numerical information. Students
who participated in the game demonstrated a
more comprehensive understanding of eco-
nomic concepts and a better ability to apply
mathematical skills to real business contexts.
The Entrepreneurial BMC game supports the
development of numeracy literacy and fosters
students’ critical thinking, collaboration, and
creativity skills. This learning model success-
fully creates a learning environment that is
more engaging and relevant to students’ needs
in the digital era. This conclusion emphasizes
the importance of integrating innovative lear-
ning methods, such as educational games, into
the education curriculum to prepare students
for future economic challenges and encourage
early development of entrepreneurial skills.

However, this study has several limita-
tions that should be noted. The research was
conducted with a limited sample size from se-
lected high schools in a specific regional con-
text, which may affect the generalizability of
the findings. Additionally, the effectiveness of
the Entrepreneurial BMC Game was influen-
ced by the level of teacher involvement and
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their familiarity with the game-based learning
model. Future studies should involve a more
diverse and larger student population across
different regions and provide comprehensive
teacher training to ensure consistent imple-
mentation. It is also recommended that the
game be further developed to include adapti-
ve difficulty levels and integration with digi-
tal platforms, allowing for broader access and
personalization of learning experiences.
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