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STEM-BASED PARTNERSHIP IN TEACHER 

EDUCATION: INTEGRATING INNOVATIVE 

TECHNOLOGIES INTO METHODOLOGICAL 

TRAINING 
 

The rapid digital transformation of education, the expansion of STEM 

education, and the transition toward competency-based teacher preparation require 

new approaches to organizing the educational process in higher education 

institutions. Modern teacher education is increasingly focused not only on 

developing professional knowledge and methodological skills but also on fostering 

creativity, critical thinking, collaboration, and the ability to apply innovative 

technologies in educational practice. Within this context, partnership between 

lecturers and students becomes an essential pedagogical principle that promotes 

active learning, shared responsibility, and professional growth [1]. 

The concept of educational partnership is closely related to the transition from 

traditional teacher-centered instruction to learner-centered education. Rather than 

acting solely as providers of knowledge, university lecturers become facilitators, 

mentors, and co-designers of educational experiences. Students, in turn, assume the 

role of active participants who contribute to planning, implementing, and evaluating 

learning activities. Such cooperation creates favorable conditions for developing 

professional autonomy, reflective thinking, and readiness for continuous self-

improvement [2]. 

One of the most promising approaches to strengthening partnership in teacher 

education is the integration of STEM technologies into methodological training. 

STEM education combines interdisciplinary learning, inquiry-based activities, 

engineering design, digital technologies, and problem-solving strategies that 

encourage students to connect theoretical knowledge with authentic educational 

situations. In teacher preparation programs, STEM integration serves not only as an 
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innovative instructional approach but also as a means of developing future teachers' 

professional competence and pedagogical creativity. 

The experience presented in this paper is based on the implementation of a 

STEM-oriented interfaculty binary practical class designed for pre-service primary 

school teachers. The educational activity was organized through collaboration 

between lecturers representing different academic disciplines and students working 

in interdisciplinary teams. Such a format enabled participants to integrate 

pedagogical, methodological, and technological knowledge while solving 

professionally oriented tasks. 

The binary practical class was structured according to the principles of active 

and collaborative learning. Students analyzed educational problems, designed 

integrated learning activities, developed STEM-based teaching materials, selected 

appropriate digital tools, and discussed methodological solutions in small groups. 

Throughout the learning process, lecturers provided academic guidance and 

methodological support while encouraging independent decision-making and 

professional dialogue. 

An important feature of this educational model was the integration of theoretical 

knowledge with practical application. Students were involved in designing 

interdisciplinary learning scenarios, creating didactic resources, modeling inquiry-

based classroom situations, and evaluating the educational value of their own 

instructional products. Such activities encouraged them to view STEM education not 

merely as a combination of science, technology, engineering, and mathematics but as 

an educational philosophy promoting inquiry, innovation, and meaningful learning. 

The partnership model significantly influenced students' professional 

development. Participation in collaborative activities increased their motivation to 

learn, strengthened communication and teamwork skills, enhanced critical and 

reflective thinking, and fostered confidence in applying innovative teaching 

methods. Students demonstrated greater readiness to integrate digital technologies 

into classroom practice, develop interdisciplinary educational projects, and adapt 

instructional strategies to diverse learning contexts. 

Equally important was the transformation of the lecturer's role. Instead of 

controlling every stage of learning, lecturers created an educational environment 

characterized by trust, openness, academic dialogue, and mutual respect. This 

approach encouraged students to express their ideas freely, justify pedagogical 

decisions, and participate in collective reflection. As a result, educational interaction 

evolved into a genuine partnership that supported both academic achievement and 

professional identity formation. 
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The findings indicate that STEM-oriented partnership contributes to 

developing essential competencies required of future teachers in the twenty-first 

century. These include the ability to collaborate effectively, solve complex 

educational problems, apply innovative technologies, integrate interdisciplinary 

knowledge, and continuously improve professional practice. Furthermore, the 

binary interfaculty format expands opportunities for interdisciplinary cooperation 

among university departments and demonstrates the practical value of integrating 

methodological and technological components of teacher education. 

In conclusion, integrating STEM technologies into methodological training 

through lecturer–student partnership represents an effective strategy for 

modernizing teacher education. STEM-oriented binary practical classes create a 

collaborative learning environment in which future teachers actively construct 

professional knowledge, develop practical teaching skills, and gain experience in 

innovative educational design. Such educational practices strengthen professional 

competence, promote pedagogical creativity, and prepare graduates for successful 

work in contemporary school settings. The presented experience confirms that 

partnership-based STEM education is a promising direction for improving the 

quality of pre-service teacher preparation and deserves wider implementation in 

higher pedagogical education. 
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