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This report explores the integration of game theory into mathematics education to  enhance 

the understanding of collective behavior. The implementation focuses on engaging students 

through hands-on activities and computational modeling, fostering critical thinking and 

problem-solving skills. The aim is to bridge theoretical concepts with practical applications, 

providing a foundation for understanding strategic interactions in both mathematical and 

real-world contexts.  
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Collective behavior is a captivating phenomenon observed in various natural 

and artificial systems. This report explores the integration of game theory 

principles into mathematics education, with the overarching goal of enhancing our 

understanding of strategic decision-making in collective settings. The introduction 

provides context for the study, emphasizing the significance of collective 

behavior concepts and their relevance to mathematics education. 
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Methods: 

1. Curriculum Integration: 

The study integrates game theory concepts into 
existing mathematics topics, including probability, 

basic algebra, and logical reasoning. By aligning with 

educational standards, this approach ensures a 

seamless integration of game theory into the 
curriculum. This integration is done in Turkish 

Curriculum for middle school. Guide book is givin in 

Figure 1. 

 

 

 

2. Pedagogical Strategies: 

Engaging lectures, interactive discussions, and age-appropriate games form the basis of 
instruction. The use of relatable examples helps connect game theory concepts to 

students' experiences, fostering a deeper understanding. Biomimicry Simulation - Beehive 
Decision-Making game could be given as an example. 

 

 

Furthermore, utilizing this game will enable us to elucidate the concept of biomimicry to 

students, fostering a deeper understanding of its connections. 

3. Computational Modeling: 

To demystify abstract concepts, hands-on activities using user-friendly tools like Scratch 

or educational game theory simulations are implemented. This practical approach allows 

students to visually explore the outcomes of different strategies, reinforcing theoretical 

concepts. Most common and basic example could be jellybeans giving in Figure 2. 

Figure 1: Translated From Turkish: 

“Mathematic applications Study Program” 

Figure 2: Bee hive and “biomimicry” example hive city design 

 



  

 

   
 

 

 

 

In jellybeans example we give uncertified amount of jellybeans in a jar to students and ask them how 

much jelly beans are there. To understand connection between collective behaviour we can check it 

in diffirent topics. 

Moving forward, we can proceed to introduce children to computer science through beginner-

friendly websites. An illustrative example of this approach is Scratch. 

Computational Modeling Example: Teaching Kids Coding with Scratch 

As part of the implementation plan, students will engage in hands-on coding activities using the 

visual programming language Scratch. In a simple game creation activity, students will design a 

character to navigate a maze using arrow key inputs. This exercise introduces coding fundamentals, 

such as variables, loops, and conditionals, through a visually intuitive interface. The character's 
movements will be controlled by drag-and-drop coding blocks, making the coding experience 

accessible and enjoyable for kids. The interactive nature of the game fosters problem-solving and 

logical thinking, laying the foundation for future exploration in computer science. The example can 

bee seen at Figure 3. 

 

 

This coding example not only reinforces mathematical and logical concepts but also demonstrates 

the practical application of computational modeling in teaching kids coding within the context of 

collective behavior and game theory. 

 

4. Assessment Methods: 

Assessment criteria include both theoretical understanding and practical application. 
Projects, group activities, and quizzes are used to evaluate students' mastery of game theory 

concepts and their ability to apply them in real-world scenarios. 

 

 

 

Figure 2: Jellybeans in a jar 

Figure 3: Maze game made with coding in Scratch 

 



  

 

   
 

Results: 

The results section presents the outcomes of the implemented methods. Student 
engagement is observed through increased participation in interactive discussions and 

hands-on activities. Assessments indicate improved understanding and application of 

game theory concepts, supporting the effectiveness of the integrated curriculum. 
Implemented at a school, the methods showed promising results, boosting student 
engagement and performance. This integrated approach not only enhanced the 
understanding of game theory but also improved comprehension of collective behavior 
concepts. 

Discussion: 

The discussion section interprets the results and explores their implications. The 
integration of game theory into mathematics education has proven successful in fostering 

critical thinking and problem-solving skills among students. The hands-on approach, 

including computational modeling, has bridged the gap between theory and practice, 

providing students with a tangible understanding of strategic decision-making. 

 

The study acknowledges challenges, such as the abstract nature of game theory for 
students, and proposes solutions, including interactive activities and relatable examples. 

Additionally, the discussion highlights the potential for future interdisciplinary 

applications and collaborations. 

Conclusion: 

In conclusion, the integration of game theory into mathematics education offers a 

dynamic approach to enhance students' understanding of collective behavior and strategic 
decision-making. By providing practical tools for analysis and application, this approach 

contributes to a comprehensive and engaging learning experience. 

References: 

1. Naldi, G., Pareschi, L., & Toscani, G. (Eds.). (2010). Mathematical Modeling of Collective Behavior in Socio-Economic 

and Life Sciences. Birkhäuser Boston Inc. 

2. Öztürk, A. F. (2015). Mimarlıkta Temel Tasarım Eğitimi Olarak Biyotaklit. Yüksek Lisans Tezi. Maltepe Üniversitesi Fen 

Bilimleri Enstitüsü, Mimarlık Anabilim Dalı. İstanbul 

3. Avcı, F. (2019). Doğa ve inovasyon: Okullarda biyomimikri, Anadolu Öğretmen Dergisi, 

4. Baltzell, J. E. (1982). Winner, 1982 NCSA Graduate Competition: The Application of Game Theory in Collective 

Behavior: A Critique of Berk's "Gaming Approach." Sociological Focus, 15(3), 269-278. Published by Taylor & Francis, Ltd. 

5. Fredrik Sanne Inge Risheim Thomas J. Impelluso(2019) INSPIRING ENGINEERING IN THE K12: BIOMIMICRY AS A 

BRIDGE BETWEEN MATH AND BIOLOGY. Bergen, Norway

 


	1. Naldi, G., Pareschi, L., & Toscani, G. (Eds.). (2010). Mathematical Modeling of Collective Behavior in Socio-Economic and Life Sciences. Birkhäuser Boston Inc.
	2. Öztürk, A. F. (2015). Mimarlıkta Temel Tasarım Eğitimi Olarak Biyotaklit. Yüksek Lisans Tezi. Maltepe Üniversitesi Fen Bilimleri Enstitüsü, Mimarlık Anabilim Dalı. İstanbul
	3. Avcı, F. (2019). Doğa ve inovasyon: Okullarda biyomimikri, Anadolu Öğretmen Dergisi,
	4. Baltzell, J. E. (1982). Winner, 1982 NCSA Graduate Competition: The Application of Game Theory in Collective Behavior: A Critique of Berk's "Gaming Approach." Sociological Focus, 15(3), 269-278. Published by Taylor & Francis, Ltd.
	5. Fredrik Sanne Inge Risheim Thomas J. Impelluso(2019) INSPIRING ENGINEERING IN THE K12: BIOMIMICRY AS A BRIDGE BETWEEN MATH AND BIOLOGY. Bergen, Norway

