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ABSTRACT 

 

This research is motivated by several high 

school level schools in Kediri city there are 

still those who get a red report card, based 

on data from the Kediri City Education 

Office in 2024 SMA Sultan Agung and 

SMA Al Anwar is one of them. The purpose 

of this study was to determine the feasibility 

of entrepreneurial BMC games to improve 

literacy and numeracy in students. The 

research method used is development 

research (Research and Development / 

R&D), with the Borg and Gall model. 

Where the development stages carried out 

are Information Gathering, Planning, Model 

Development, Limited Group Trial, Product 

Revision, and Finalization. The results 

showed that the BMC game was effective in 

deepening students' understanding of 

entrepreneurship and improving their 

numeracy literacy. Students responded 

positively to the use of the game as a 

learning method, felt more interested and 

motivated to learn entrepreneurship, and 

were able to apply the concepts learned in a 

real-world context. In addition, the game 

also helps develop students' skills in 

decision-making, problem-solving and 

collaboration. Overall, the development of 

this BMC game contributes significantly to 

improving students' numeracy literacy in 

high school and can be an innovative and 

fun learning alternative in entrepreneurship 

education. 

 

Keywords: BMC Game; Entrepreneurship; 

Literacy; Numeracy 

 

INTRODUCTION 

The development of a country cannot be 

separated from the role of education, as 

globally competitive human resources are 

supported by quality education (1). A good 

education can improve individual 

opportunities and contribute greatly to 

economic growth and social development, 

emphasizing the importance of skill 

enhancement as the key to individual and 

economic success (2). Although Indonesia 

has launched various policies to improve the 

quality of education, many schools still face 

challenges, especially in areas with low 

academic performance, often referred to as 

“red report card schools”. These schools are 

generally characterized by low national 

exam results, limited facilities and low 

student participation in learning activities 

(3). 

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 
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literacy among students in red-ranked 

schools often becomes an obstacle for them 

to achieve success in education and life in 

the future. The results of the PISA (Program 

for International Student Assessment) study 

show that the numeracy skills of Indonesian 

students are still far from international 

standards, which illustrates their low 

understanding of basic mathematical 

concepts and their application in real 

situations (4).The low numeracy literacy 

among students is not only due to the fact 

that mathematics teaching in Indonesia still 

uses many traditional methods that rarely 

involve active interaction or the use of 

technology, which has an impact on the low 

numeracy skills of students (5). Therefore, a 

more creative and fun approach to teaching 

mathematics and numeracy literacy is 

needed, especially in schools with red report 

cards (6). 

Game-based learning is an effective 

alternative to overcome this problem. 

Games can provide a learning experience 

that is interactive, fun, and emphasizes the 

development of practical skills (7). 

Educational games can improve students' 

numeracy and critical thinking skills (8).   In 

this case, the Business Model Canvas 

(BMC) game for entrepreneurship has great 

potential to teach numeracy literacy to 

students. Through this game, students can 

learn economic and numeracy concepts in a 

more applicable way, namely through 

simulating the creation and management of 

business models (9). This game-based 

learning teaches students to understand cost 

calculation, revenue projection, market 

analysis, and financial decision making 

related to entrepreneurship. 

The Business Model Canvas (BMC) is a 

commonly used tool in the business world 

to visually and systematically design, 

describe, and analyze business models (10). 

Turning BMC into a game format for 

students allows them to learn through 

practical experience rather than just theory. 

Students can learn how to calculate numbers 

related to costs, profits, and investments in a 

context that is more practical and relevant to 

their lives (11). With this approach, students 

not only learn mathematical theory, but also 

develop practical skills that are useful in 

everyday life as well as the professional 

world. 

On the other hand, technology-based games 

have great potential to increase student 

participation and motivation, which is often 

a challenge in traditional learning. Previous 

research shows that the application of 

gamification in education can increase 

student engagement and support the 

achievement of better learning outcomes, 

especially in subjects considered difficult, 

such as math and economics (12).  By 

utilizing interactive and engaging 

technology, entrepreneurial BMC games 

can create a more enjoyable and immersive 

learning experience, which in turn can 

improve the numeracy literacy of students in 

schools with red report cards. 

SMA Sultan Agung is an educational unit 

located at Jl. Raung No.1, Bandar Kidul, 

Kec. Mojoroto, Kediri City and SMA Al 

Anwar Jl. Sersan Bahrun No.100, Mrican, 

Kec. Kota, Kediri District. Based on data 

from the Kediri City Education Office in 

2024, Sultan Agung High School and Al 

Anwar High School are one of the schools 

that received a red report card, where one of 

the indicators is still low in literacy and 

numeracy. Based on initial observations 

made by researchers when accompanying 

students conducting PLP 2 at SMAS Sultan 

Agung and SMA Al Anwar, the following 

results were obtained: 1) teaching and 

learning activities carried out in these 

schools are still conventional, meaning that 

teachers tend to teach using lecture, 

discussion, question and answer and 

assignment methods. 2) teachers still very 

rarely use learning media that is attractive to 

students so that student learning motivation 

is very low and student attendance in class 

is still very lacking, 3) literacy and 

numeracy skills are also still lacking it is 

seen when teaching and learning activities 

in the classroom economics only 20% of 

students understand and understand when 

calculating demand and supply, 4) learning 
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infrastructure facilities are also still lacking 

support, 5) students will participate in many 

learning activities in class if it is related to 

entrepreneurship. 

So based on the above problems, the 

solution that will be given in this research is 

to develop an entrepreneurial BMC 

(Business Model Canva) game to improve 

student literacy and numeracy. Where the 

hope is that with this BMC game, students 

of SMAS Sultan Agung and SMA Al 

Anwar can simulate business management 

which can help students understand 

numeracy concepts in a relevant context. 

 

LITERATURE REVIEW 

Game BMC (Business Model Canvas) 

BMC (Business Model Canvas) is an 

instrument used to facilitate entrepreneurs in 

planning a business. BMC (Business Model 

Canvas) consists of nine components, 

including customer segments, value 

propositions, channels, customer 

relationships, revenue streams, key 

resources, key activities, key partners, and 

cost structures (14). BMC (Business Model 

Canvas) Game is an innovative method of 

learning designed by adapting the BMC 

(Business Model Canvas) concept 

commonly used in business planning, and 

integrating it into an interactive game. With 

this approach, the main purpose of 

developing BMC games is to facilitate 

learners in understanding the BMC concept 

more deeply and practically through 

interactive play experiences. 

The implementation of this interactive 

learning is expected to help students not 

only in understanding business concepts in a 

more applicable manner, but also develop 

their social skills, such as collaborating with 

classmates, as well as creative problem-

solving abilities. In addition, this game-

based learning can increase students' 

motivation to more actively participate in 

learning activities, as they can experience 

first-hand the benefits and challenges 

involved in the BMC concept, which in turn 

will strengthen their understanding and 

engagement in the learning process (15). 

Based on research conducted by (16) that 

the use of interactive methods, especially 

games, can improve students' understanding 

and experience of the material. Research 

with a development approach shows that 

BMC (Business Model Canvas) games 

make it easier for participants to understand 

BMC topics, especially the elements in the 

concept. 

 

Entrepreneurship 

Entrepreneurship, as the oldest activity of 

mankind, arises from the desire to live a 

more prosperous life. Entrepreneurship can 

be defined as the process of creating 

products or services to achieve that goal 

through profit. The entrepreneurial process 

involves identifying markets, developing 

new ideas, and realizing them (17). Several 

factors influence an individual's 

entrepreneurial interest, namely (1) basic 

understanding of entrepreneurship, interest 

is built with understanding as a foundation 

for realizing it. (2) the emergence of 

curiosity from the understanding gained to 

try it. (3) the desire to take risks. Someone 

with a high entrepreneurial spirit will not be 

afraid of any risks obtained. When the 

realized business is not as desired, someone 

with a high entrepreneurial spirit will 

consider it as learning. The real failure is 

not daring to try is the principle of someone 

with a high entrepreneurial spirit. 

Understanding entrepreneurship material at 

the secondary education level is becoming 

increasingly important to prepare students to 

face the challenges of an increasingly 

complex world (18). 

 

Numeracy Literacy 

The culture of literacy and numeracy has 

always been an interesting topic to discuss. 

According to the Financial Services 

Authority (OJK), numeracy literacy is 

defined as a person's understanding and 

skills in making decisions and managing 

finances. In the context of education, 

numeracy literacy has an urgency in helping 

students understand mathematical concepts 

related to everyday life. Seeing that the 
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numeracy literacy skills of students in 

Indonesia are still relatively low, a more 

interactive learning model is needed to 

improve students' numeracy literacy skills. 

One of them is using the Game Based 

Learning (GBL) learning model (19), the 

statement is reinforced by the results of 

research conducted by (20). Based on this 

research, it shows that numeracy literacy 

skills can be improved more effectively 

through game-based learning models. In the 

context of BMC (Business Model Canvas) 

games, numeracy literacy can be 

strengthened through data processing and 

financial analysis needed in designing 

sustainable business models. Thus, the 

development of BMC-based games is 

expected to improve students' numeracy 

literacy, especially to solve problems 

involving numerical elements, such as the 

calculation of costs, revenues, and profits in 

business simulations. 

 

 

 

MATERIALS & METHODS 

This research uses the type of development 

research (Research and Development/ 

R&D). This study aims to develop an 

entrepreneurial BMC game that can be used 

to improve numeracy literacy in students of 

SMAS Sultan Agung Kediri. The 

implementation stage of the development 

procedure in this study uses the 4D Holistic 

model, namely the Define stage, Design 

stage, Develop stage and Deploy stage. The 

stages carried out at each stage are as 

follows: 1) Stage 1 information gathering 

and needs analysis, activities are carried out 

in the form of problem identification and 

gathering information. 2) The 2nd stage of 

the planning stage is to design the BMC 

game. 3) Stage 3 of BMC game 

development, at this stage product 

validation is also carried out by media 

experts and material experts, and trials in 

limited groups, carried out to determine the 

weaknesses and shortcomings of the BMC 

game developed. 4) The last 4th stage is 

product finalization and implementation. 

 

 
Figure 1. Research flow diagram (13) 

 

RESULT 

Define stage 

In the define stage, what is done is to 

explore information related to needs 

analysis, some specific steps taken by 

researchers are Problem Identification; 

Researchers based on initial observations in 

the field identify and formulate existing 

problems in the context of developing BMC 

games to improve numeracy literacy. 

Problems related to students' lack of 

understanding of the BMC concept or 

challenges in integrating numeracy literacy 

in entrepreneurial learning. Researchers also 
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see a gap in learning that tends towards the 

conventional, where these conditions can be 

overcome with BMC games. The next step 

is to collect data through interviews or 

surveys to students, teachers to find out their 

needs and expectations of the game to be 

developed. With the information collected 

from the steps above, researchers can 

analyze the existing needs and formulate the 

right game development strategy to achieve 

the goal of improving numeracy literacy 

through interactive methods. 

 

Design Stage 

At this stage what the researcher does is to 

design the basic structure of the game, 

which includes the game rules, game 

objectives and game flow. In this context, 

the game should be designed to create an 

experience that allows learners to learn 

about the Business Model Canvas (BMC) 

while improving numeracy literacy. Where, 

the elements in the BMC are combined with 

challenges or tasks that involve the use of 

numbers, calculations, or data analysis 

relevant to numeracy literacy in the form of 

activities to plan costs and calculate 

revenue. 

1) Determining Competencies and 

Indicators. Researchers first need to 

know the appropriate competencies and 

indicators for numeracy literacy of 

entrepreneurial activities, especially at 

the senior high school level. 

2) Determining Features and Interactivity. 

Researchers need to design interactive 

features in the game that can help 

learners actively engage in the learning 

process. This includes selecting 

attractive visual elements, the use of 

graphics, or animations to facilitate 

understanding of the concepts in BMC, 

as well as features that support 

collaboration or competition between 

players to increase engagement. 

3) Integrating BMC Materials with 

Numeracy Literacy. In this design stage, 

researchers should ensure that the game 

can connect the elements of BMC with 

numeracy materials. For example, how 

learners can calculate costs, revenue or 

profit in the context of the business 

model they create. The game design 

should include ways to challenge 

learners to use relevant numeracy 

concepts. 

4) Determine the Platform and Technology 

Used. Researchers need to decide on the 

platform or medium that will be used to 

develop the game (for example, desktop, 

mobile or web-based application). 

Choosing the right technology is 

important to ensure that the game runs 

well and can be accessed by learners 

easily. 

5) Developing Evaluation and Feedback in 

the Game. In the design stage, 

researchers should also design an 

evaluation system that can provide 

direct feedback to the player. This could 

be an assessment of the decisions made 

in the game or a measurement of how 

well learners understand the concepts of 

BMC and numeracy literacy. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. BMC Game Selection 1   Figure 3. BMC Game Selection 2 
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Figure 4. BMC Game Selection 3 

 

This game is played in groups. 

Representatives from each group are asked 

to take 1 (one) type of product that will be 

analyzed using the BMC game. The analysis 

carried out can be in the form of costs 

incurred to make the product. The results of 

the analysis are then mapped in the pockets 

that have been provided in accordance with 

the 9 (nine) components that are already 

available in the BMC game. 

 

Develop Stage 

In this stage, the researcher develops the 

game content in detail, including the 

elements in the Business Model Canvas 

(BMC) that will be included in the game, 

such as customer segments, value 

propositions, distribution channels, revenue 

sources, costs, and other elements. Each 

BMC element is associated with a task or 

challenge relevant to numeracy literacy, 

such as calculating costs or determining 

selling prices.  

The next step is for the researcher to start 

developing the game itself, either by coding 

the program or using game development 

software. At this stage, programming and 

technical implementation of the game is 

done, including setting up the user interface 

(UI), integrating graphics, and setting up 

game mechanics that allow learners to 

interact with BMC concepts and learn 

through the game. 

1) Integration of Interactive Features and 

Feedback. Researchers need to 

implement the interactive features that 

have been designed at the design stage. 

This could include elements such as 

quizzes or challenges that allow learners 

to interact with the game, as well as 

automated feedback that informs them 

of progress or mistakes made during the 

game. These features are important to 

help learners learn actively. 

2) Functionality Testing. Once the game 

development is complete, the researcher 

needs to test the functionality of the 

game to ensure all elements are working 

properly. This includes checking 

whether the game runs without glitches, 

whether the game flow is smooth, and 

whether all BMC elements have been 

properly integrated in the numeracy 

context. This test involves several 

experts (expert judgment) in 

entrepreneurship material and experts in 

the use of game media, especially BMC 

(Business Model Canvas). 

3) Small Scale Trial. This trial involves a 

small group of learners or target users to 

test the game. This test aims to get direct 

feedback from users regarding the 

playing experience, difficulties 

encountered, and whether the game is 

effective in teaching BMC concepts and 

numeracy literacy. This feedback will 

help the researcher in improving the 

game being developed. The pilot test 

also helps the researcher ensure that the 

game has met the desired teaching 
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objectives, which is to improve 

understanding of BMC and numeracy 

literacy. The small-scale trial will be 

conducted at SMA Sultan Agung Kediri. 

4) Wide Scale Trial. After small-scale 

testing, it can be continued with a wider 

scale trial involving a larger group. 

Researchers must involve a larger group 

of learners or targets in order to test the 

game further. This test also aims to get 

direct responses from users regarding 

the playing experience, the difficulties 

faced, and whether the game is effective 

in teaching BMC concepts and 

numeracy literacy. This response can 

also be used as a guide for researchers in 

improving and perfecting the game so 

that it can be disseminated to the wider 

community. 

5) Evaluation and Refinement. Based on 

the test results and user feedback, the 

researcher should evaluate the game and 

make improvements. This could include 

adjusting game elements, changing 

difficulty levels, or making 

improvements to make the game easier 

to use and more effective in achieving 

learning objectives. 

With the steps above, researchers can ensure 

that the game developed can run well, 

provide an interesting and interactive 

learning experience, and be effective in 

improving numeracy literacy through the 

introduction of BMC concepts. 

The feasibility assessment at this stage was 

carried out by 2 (two) material experts and 2 

(two) media experts. Expert validation is 

carried out by evaluating the BMC game 

developed, namely assessments, suggestions 

and input that can be used as guidelines for 

revising the initial game product. The 

following is presented the lattice of 

instruments for material and media 

validation tests. 

 
Table 1. Grid of Validation Test Instruments for Materials and Media 

No 

Material Validation Media Validation 

Indicator 
Many 

Grains 
Item No. Indicator 

Many 

Grains 
Item No. 

1 

Suitability of material 

with Learning 

Outcomes 

3 1, 2, and 3 

Layout 

Design 

View 

4 1, 2, 3, and 4 

2 
Accuracy of the 

material 
4 

4, 5, 6, 

and 7 
Ease of use 2 5 and 6 

3 
Supporting learning 

materials 
2 8 and 9 Consistency 3 7, 8, and 9 

4 Recency of material 1 10 Expediency 5 10, 11, 12, 13, and 14 

5 
Presentation 

Technique 
2 11 and 12 Graphics 4 15, 16, 17, and 18 

 

The results of validation from material and media experts calculated using the V-Aiken 

formula can be seen in the following table. 

 
Table 2 Material and Media Validation Test Results 

Material Validation Media Validation 

Item V-Aiken score Description Item V-Aiken score Description 

Item 1 0,83 Valid Item 1 1,00 Valid 

Item 2 1,00 Valid Item 2 0,83 Valid 

Item 3 0,67 Valid Item 3 1,00 Valid 

Item 4 0,83 Valid Item 4 0,67 Valid 

Item 5 0,83 Valid Item 5 0,67 Valid 

Item 6 1,00 Valid Item 6 0,67 Valid 

Item 7 0,67 Valid Item 7 1,00 Valid 

Item 8 0,83 Valid Item 8 0,83 Valid 

Item 9 0,67 Valid Item 9 0,67 Valid 

Item 10 0,83 Valid Item 10 0,50 Valid 
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Item 11 0,67 Valid Item 11 0,83 Valid 

Item 12 0,67 Valid Item 12 0,83 Valid 

   Item 13 0,67 Valid 

   Item 14 1,00 Valid 

   Item 15 0,50 Valid 

   Item 16 0,67 Valid 

   Item 17 0,50 Valid 

   Item 18 0,67 Valid 

 

Based on the results in table 2, it can be 

seen that expert assessments for materials 

and media for BMC games are all valid with 

all the indicators previously described. Thus 

it can be said that the material and media in 

the BMC game are appropriate and feasible 

to be tested on a predetermined subject. 

 

DISCUSSION 

The entrepreneurial BMC game was 

developed based on a hands-on learning 

experience. Where it can simulate business 

management helps students understand 

numeracy concepts in a relevant context. 

Components of Business Model Canvas, 1) 

Market Segmentation, identifying and 

analyzing target markets using numerical 

data. 2) Value Proposition, using analytical 

skills to understand customer needs. 3) 

Distribution Channels, calculating and 

planning distribution channels considering 

cost and efficiency. 4) Cost and revenue 

structure: develop an understanding of 

expenses and revenue, and how to calculate 

profitability. Numeracy skills applied in this 

game include: 1) Calculation, understanding 

the basics of numbers and operations to 

make business decisions. 2) Data analysis, 

reading and analyzing graphs and tables to 

gain business insights. 3) Financial 

planning, creating budgets and financial 

projections using numerical data.  

This research aims to develop an 

educational game based on Business Model 

Canvas (BMC) as a learning tool that can 

improve the numeracy literacy of high 

school students, especially in the field of 

entrepreneurship. The research findings 

show that the BMC game has a significant 

impact in helping students understand the 

basic concepts of entrepreneurship in a more 

practical way. In addition to teaching how to 

design a business model, the game also 

introduces numeracy concepts that are 

important in the business world, such as the 

calculation of costs, profits, and cash flow. 

The main objective of this study, which was 

to improve students' numeracy literacy, was 

successfully achieved. The game provides 

simulations that allow students to apply 

calculations in more realistic situations, 

such as determining selling prices, 

calculating profit margins, and managing 

company finances. Through various 

challenges in the game, students are trained 

to make decisions based on data and 

numbers, which ultimately deepens their 

understanding of numeracy in business. For 

example, students can better understand 

how changes in production costs affect 

selling prices and profits. 

The students' response to using the game 

was also very positive. They feel more 

interested and motivated to learn 

entrepreneurship, which is important as 

motivation is a key factor in learning. The 

game provides a more enjoyable experience 

compared to traditional learning methods. 

By learning through the game, students not 

only acquire knowledge, but also practical 

skills that are useful in real life, which 

makes it easier for them to apply the 

knowledge. 

In addition, the game helps students to learn 

independently and collaborate. BMC games 

provide opportunities for students to take 

the initiative in solving challenges, so they 

learn from hands-on experience, not just 

theory. Some challenges in the game require 

students to work together in teams, which 

can improve their collaboration and 

communication skills. These skills are 

essential in entrepreneurship, where the 
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ability to work in teams and make decisions 

together is necessary. 

Although the results of the study showed a 

positive impact, there are several things that 

need to be considered for further 

development. First, this game must continue 

to be adjusted to the needs of learning and 

curriculum development. In addition, to 

achieve a wider impact, this game needs to 

be introduced in more schools and 

supported by training for teachers so that 

they can utilize it optimally in the learning 

process. Overall, the development of the 

BMC game as a learning medium in high 

schools has proven effective in improving 

students' numeracy literacy and introducing 

them to more practical entrepreneurship 

concepts. In the future, this game can be an 

interesting and useful learning alternative in 

the education system, which can prepare the 

younger generation to face the challenges of 

the world entrepreneurship. 

 

CONCLUSION 

This study successfully created an 

educational game based on Business Model 

Canvas (BMC), which aims to improve the 

numeracy literacy of high school students in 

the field of entrepreneurship. The findings 

of the study indicate that the BMC game 

helps students to better understand the basic 

concepts in designing a business model in a 

more interactive and fun way. In addition, 

this game has proven effective in improving 

students' numeracy skills, such as 

understanding the calculation of costs, 

profits, and cash flows, which are important 

elements in entrepreneurship. Students' 

responses to the use of this game were also 

very positive. They felt more interested and 

motivated to learn about entrepreneurship, 

and were able to apply the concepts learned 

in real-world situations. This game also 

allows students to learn independently and 

work together in solving various challenges 

given, thus helping to improve problem-

solving and decision-making skills. Thus, 

the development of this BMC game makes 

an important contribution to efforts to 

improve students' numeracy literacy in 

entrepreneurship education. In the future, 

this game has the potential to become one of 

the innovative and fun learning methods in 

schools, especially in improving students' 

numeracy and entrepreneurship 

competencies. 
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