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Research topic:  
Methodology of teaching energy in the school physics course based on 

interdisciplinary connections  

The purpose of the study:  
To determine the scientific and methodological foundations for teaching the 

topic of “Energy” in the school physics curriculum through interdisciplinary 

connections and to develop an effective teaching methodology.  

Research objectives:  

- Analyze contemporary issues in teaching topics related to energy in the 

school physics curriculum;  

- Identify opportunities for using innovative methods and interdisciplinary 

projects in physics education as tools for deepening students’ 

understanding of the concept of energy;  

- Develop a methodological system for teaching energy based on 

interdisciplinary connections;  

- Clarify the goals and content of the school physics curriculum when 

teaching energy topics through interdisciplinary links;  

- Identify methodological features for deepening students’ knowledge of 

energy in describing natural phenomena, and experimentally prove the 

effectiveness of the developed methodology.  

Research methods:  
The research employed both theoretical and empirical methods. Theoretical 

methods included analysis of scientific literature, comparison, generalization, and 

systematization to define the theoretical basis of the study. Empirical methods 

included experimental work, questionnaires, observations, interviews, student 

knowledge diagnostics, and statistical data processing. Additionally, practical 

activities were conducted to integrate digital technologies and STEM elements. 

These methods made it possible to evaluate the effectiveness of methodologies 

aimed at shaping students’ energy-based perspectives when describing natural 

phenomena.  

Scientific novelty and theoretical significance:  

1. For the first time, a comprehensive set of methodological approaches for 

implementing interdisciplinary connections in teaching energy in the school 

physics curriculum has been developed;  

2. A methodological system for teaching energy topics based on 

interdisciplinary connections has been created;  

3. Through a pedagogical experiment, the effectiveness of using 

interdisciplinary connections in teaching energy has been identified, and 

methodological features have been clarified.  

Practical significance of the research:  



The research results served as a basis for developing methodological 

recommendations and tools aimed at forming students’ energetic perspectives 

when describing natural phenomena in the school physics course. The proposed 

methods make it possible to enhance students’ cognitive activity, scientific 

thinking skills, and practical abilities by using digital technologies, virtual 

laboratories, and simulations in the learning process. In addition, the research 

outcomes are applied in the creation of methodological guides for school teachers, 

as well as practical tasks and projects designed to deepen students’ knowledge. 

This study can be implemented into pedagogical practice to update the content of 

the school curriculum, increase students’ interest in the subject, and improve their 

ability to apply the acquired knowledge in real-life situations. 

The key points of the dissertation to be submitted:  

1. Implementing interdisciplinary connections when teaching energy in the 

school physics curriculum is one of the key methods for forming students’ 

scientific worldview and developing their cognitive abilities. Integrating digital 

technologies and virtual laboratories into teaching the laws of conservation and 

transformation of energy contributes to deeper understanding of the material, 

development of practical skills, and strengthening of interdisciplinary connections.  

2. The methodology for teaching energy topics through interdisciplinary 

connections aims to improve students’ scientific and mathematical literacy. It is 

implemented through interdisciplinary integration, STEM-education technologies, 

and project-based learning methods.  

3. The research results demonstrate that methods aimed at developing 

students’ ability to apply the concept of energy in practice increase the 

effectiveness of teaching physics. Implementing the developed methodological 

recommendations and tools into the educational process allows students to deepen 

their understanding of energy, enhance their scientific thinking skills, and increase 

their interest in physics.  

Validity and reliability of the research results:  

The validity and reliability of the research results are ensured by a solid 

theoretical and methodological foundation, reliance on scientific literature, and 

domestic and international experience. The methods used ensured objectivity and 

accuracy of the results. Experimental data confirmed the reproducibility of results 

and the effectiveness of the proposed methods. Moreover, the research results were 

tested in the educational process and supported by practical applications, which 

confirmed their applied significance.  
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