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Ensuring energy security and environmental sustainability is one of the most 

pressing challenges facing the modern world. In this regard, training highly qualified 

specialists in the field of alternative energy sources and their effective use has 

become one of the strategic priorities of national development. To succeed in this 

field, future physics specialists must go beyond theoretical knowledge and acquire 

strong research and project-based competencies. The STEM education framework is 

considered a key approach to fostering such competencies. However, the 

methodology for teaching the "Alternative Energy Sources" course based on STEM 

principles in higher education institutions is not yet fully developed. There is a lack 

of interdisciplinary integration, practical content, and the use of digital technologies 

in the learning process. Therefore, the relevance of this research lies in the need to 

identify and enhance methodological approaches to teaching this course in 

accordance with modern educational and professional requirements. 

The dissertation by Pattaev Amin Magamatsharipovich on the topic 

"Methodological Features of Teaching the Course 'Alternative Energy Sources' to 

Future Physics Specialists in the Context of STEM Education" is a scientifically 

grounded and practically significant work that addresses urgent challenges in the 

current higher education system. 

The research outcomes demonstrate high effectiveness and innovation. The 

author developed a methodological system for teaching the "Alternative Energy 

Sources" course based on STEM principles, aimed at enhancing students' research 

skills and interdisciplinary competencies. The study introduced new formats for 

laboratory and practical work, improved the integration of digital technologies into 

the educational process, and fostered project-based and research-oriented learning. 

Key scientific achievements include: The publication of 16 scientific and 

methodological works. 2 articles in peer-reviewed journals indexed in the Web of 

Science and/or Scopus databases. 4 articles in journals recommended by the 

Committee for Quality Assurance in the Sphere of Education and Science of the 

Ministry of Science and Higher Education of the Republic of Kazakhstan. 8 papers 

in International and National scientific conference proceedings. The development 

and publication of 1 textbook on the subject. The registration of 1 utility model 

patent related to teaching tools in the field of alternative energy. 

These outcomes reflect the depth and relevance of the research and its strong 

contribution to improving the methodology of teaching physics through STEM 

education. The dissertation provides a valuable foundation for training future 

specialists who are capable of addressing the challenges of energy sustainability and 

integrating innovative technologies into educational practice. 

In conclusion, Pattaev Amin Magamatsharipovich's dissertation is a significant 

scholarly contribution that offers practical solutions for enhancing the quality of 



higher education and developing the competencies of future physics teachers in line 

with global trends. The content of the dissertation work, the conclusions on the 

sections are made on the basis of the research work carried out by the researcher 

himself, and the study is fully completed on the issues raised. 

Therefore, I consider it quite worthy to defend the dissertation of Pattayev Amin 

on the topic «Methodological Features of Teaching the Course "Alternative Energy 

Sources" to Future Physics Specialists in the Context of STEM Education» and to 

obtain a doctor of philosophy (PhD) degree in the specialty «6D011000 – Physics».  
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