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Abstract:  Modern education increasingly emphasizes the cultivation of students’ creative and 

inventive abilities as key competencies for participation in an innovation-driven society. Within 

general education, the subject of “Technology” provides a unique platform by linking theoretical 

knowledge to practical application, allowing students to engage in design, problem-solving, and 

creative production. However, conventional instructional approaches often fail to adequately 

foster inventive thinking. While creativity-oriented pedagogy has been widely discussed, there is 

limited systematic analysis of methodological principles that specifically enhance students’ 

inventive abilities in the context of Technology education. This study aims to substantiate the 

methodological foundations for developing inventive abilities, identify effective pedagogical 

principles, and propose practical strategies for their implementation in schools. The research 

highlights seven key principles — openness and freedom, individualization and differentiation, 

variability, novelty and originality, problem-based learning, integration, and collaboration — as 

effective in stimulating inventive thinking. It also confirms the pedagogical value of creative 

instructional methods such as TRIZ, project-based learning, and problem-based approaches in 

shaping students’ innovative capacity. The study proposes a methodological model for organizing 

the Technology classroom that integrates creativity-based principles with student-centered 

strategies, ensuring that theoretical learning is transformed into practical, inventive outcomes. By 

systematically applying these principles, educators can create environments that foster 

independence, innovation-seeking, and readiness for inventive activity, thereby preparing 

students not only for academic success but also for the demands of the 21st century. 

Keywords: inventive abilities, creative education, methodological principles, Technology 

subject, TRIZ, project method, problem-based learning, integration, creative thinking, 
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1. Introduction 

 In the context of modern education, one of the primary objectives is to cultivate 

students’ creative and inventive abilities, which are essential for preparing them to become 

active participants in a rapidly evolving, innovation-driven society. The development of 

inventive thinking is no longer considered a privilege of a select few; rather, it is viewed 

as a pedagogical necessity that must be purposefully nurtured within the framework of 

general education [1]. 

 The subject of “Technology” plays a particularly vital role in achieving this goal. Unlike 

traditional academic subjects, it creates a direct link between theoretical knowledge and 

practical application, offering students opportunities to engage in problem-solving, design 

thinking, and the creation of tangible outcomes. Within this context, fostering inventive 

abilities requires a shift from conventional instructional strategies to creative and student-

centered methodologies [2]. 

 Pedagogical literature emphasizes that the foundation for developing inventive 

capacity lies in the systematic application of methodological principles grounded in 

creativity. These principles not only shape the structure and content of instruction but also 

influence students’ motivation, engagement, and capacity for independent thought. By 
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incorporating principles such as openness, differentiation, integration, and collaboration, 

educators can create a learning environment where students are encouraged to explore, 

hypothesize, make mistakes, and innovate [3]. 

 This article aims to examine the core methodological principles that underpin creative 

and inventive learning, justify their scientific and pedagogical relevance, and provide 

guidance on their implementation, particularly within the framework of teaching the 

subject “Technology.” The discussion is further enriched by highlighting practical 

strategies and creative pedagogical technologies, including TRIZ, project-based learning, 

and problem-based approaches, which collectively contribute to the formation of inventive 

competencies among students [4]. 

 

2. Materials and Methods 

 This study is based on a qualitative pedagogical analysis aimed at identifying and 

substantiating the methodological principles essential for developing students’ inventive 

abilities. The research focuses primarily on the educational context of general secondary 

schools, with specific attention given to the teaching of the “Technology” subject, which 

serves as a key platform for fostering creativity and innovation among students [5]. 

The research materials include: 

1. A review of contemporary pedagogical literature related to creative education, 

inventive thinking, and methodological principles; 

2. National and international studies on TRIZ (Theory of Inventive Problem Solving), 

project-based and problem-based learning approaches; 

3. Official educational curricula and methodological guidelines for the “Technology” 

subject in general education; 

4. Classroom observation data and teacher interviews (where applicable); 

5. Analytical descriptions of lesson plans and student project work developed within a 

creativity-focused framework [6]. 

The following methods were used in the study: 

1. Theoretical analysis. A comprehensive review and synthesis of scientific literature was 

conducted to identify core principles related to creative and inventive learning. 

Definitions, classifications, and conceptual frameworks were compared across sources 

to establish a solid theoretical foundation [7]. 
2. Comparative method. Methodological principles from traditional didactics were compared with 

those derived from creative pedagogical approaches to determine their relevance and application 

in developing inventive abilities [8]. 

3. Modeling. A methodological model for implementing creativity-enhancing principles in the 

“Technology” classroom was constructed, including didactic strategies and stages of inventive 

thinking development. 

4. Content analysis. Instructional content and sample lesson structures were analyzed to determine 

how principles such as openness, novelty, integration, and collaboration were integrated into 

practice. 

5. Expert evaluation. Expert opinions from experienced teachers and methodologists were 

considered to validate the pedagogical feasibility and effectiveness of proposed strategies. 

The chosen methods provide a foundation for constructing pedagogically grounded 

recommendations on how to stimulate inventive thinking in students through purposeful and 

creative instructional design [9]. 

 

3. Results 

 The findings of this study indicate that the structured application of creativity-oriented 

methodological principles plays a vital role in fostering students’ inventive abilities within 

the framework of general secondary education, especially in the teaching of the 

“Technology” subject. Through theoretical analysis and pedagogical modeling, seven core 

principles were identified as particularly effective in stimulating students’ creative and 

innovative thinking: openness and freedom, individualization and differentiation, 
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variability and alternatives, novelty and originality, problem-based learning, integration, 

and collaboration [10]. 

 Each of these principles contributes uniquely to the development of inventive thinking. 

The principle of openness and freedom creates a psychologically safe learning 

environment where students feel confident expressing ideas and experimenting without 

fear of criticism. Individualization and differentiation allow instruction to be tailored to 

students' abilities and learning paces, ensuring that every learner is challenged 

appropriately and can progress at their own developmental level. Variability encourages 

students to consider multiple solutions to a problem, which enhances divergent thinking 

and promotes flexibility in approaching tasks. Novelty and originality maintain 

engagement and curiosity by ensuring that lessons are rich, dynamic, and unpredictable 

[11]. 

 Problem-based learning fosters analytical and creative problem-solving skills by 

placing students in authentic, open-ended scenarios that require original solutions. The 

principle of integration broadens students’ intellectual horizons by encouraging the 

combination of knowledge from various disciplines, thereby supporting the emergence of 

complex and innovative ideas. Collaboration promotes peer interaction, co-creation, and 

shared responsibility in creative processes, often resulting in more sophisticated and 

diverse outcomes [12]. 

 The research also confirmed the effectiveness of creative pedagogical technologies — 

such as TRIZ (Theory of Inventive Problem Solving), project-based learning, and game-

based learning — in operationalizing these principles. These approaches provide 

structured opportunities for students to develop inventive competencies through active 

exploration, design, and reflection. They also foster critical research skills, encourage 

teamwork, and support learners’ ability to manage ambiguity and generate original 

solutions [13]. 

 Finally, the study proposed a methodological model for the creative and inventive 

organization of the learning process in the “Technology” classroom. This model 

emphasizes student agency, flexibility, and the integration of creative thinking strategies 

at all stages of the lesson. The implementation of this model demonstrated positive effects 

on student motivation, participation, and the quality of creative outcomes. 

 In summary, the results of the study validate the importance of creativity-based 

methodological principles and technologies in shaping a learning environment that not 

only imparts knowledge but also cultivates inventiveness, innovation, and independent 

thought [14]. 

 

4. Discussion 

 The findings of this study align with a growing body of international pedagogical 

research emphasizing the importance of creativity and invention as key competencies for 

the 21st-century learner. In particular, the identified methodological principles offer a 

practical framework for transforming traditional instruction into a more dynamic, learner-

centered, and innovation-driven process. 

 The effectiveness of the principle of openness and freedom supports the psychological 

research of Vygotsky and Rogers, who emphasized the role of safe and non-judgmental 

learning environments in fostering creativity. When students feel empowered to share 

their ideas without fear of criticism, they are more likely to experiment, take risks, and 

engage in original thinking [15]. 

 Similarly, the principles of individualization and differentiation are in line with 

constructivist learning theory, which advocates for tailored instruction that considers 

learners’ prior knowledge, interests, and cognitive styles. By acknowledging the 

uniqueness of each learner, teachers can more effectively stimulate creative engagement 

and help students find personal relevance in learning tasks. The principle of variability 

supports divergent thinking development, a foundational component of creativity as 

proposed by Guilford and Torrance. Encouraging students to generate multiple solutions 

to open-ended problems leads to cognitive flexibility and adaptive problem-solving — 
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both essential in developing inventive competencies. The novelty and originality principle 

also proved crucial. As noted by Petrov and Sternberg in their studies on creative 

cognition, exposure to new stimuli and tasks is a critical driver of creative output. The 

integration of unusual tools, innovative techniques, and non-linear assignments helps 

sustain student interest and promotes the formulation of original ideas. 

 The study further reinforces the relevance of problem-based learning, a method 

extensively documented in the work of Barrows and Savery. When students are placed in 

authentic situations that require problem diagnosis, hypothesis generation, and solution 

design, they develop deeper understanding and inventive thinking. 

5. Conclusion 

 The development of students’ inventive abilities in general education requires a 

deliberate and well-structured methodological approach grounded in the principles of 

creative pedagogy. This study has demonstrated that applying a system of creativity-based 

principles — including openness and freedom, individualization and differentiation, 

variability, novelty and originality, problem-based learning, integration, and collaboration 

— can significantly enhance students’ capacity for innovative thinking and problem-

solving. 

 These principles not only enrich the content and delivery of instruction but also foster 

an educational environment that supports risk-taking, experimentation, and the free 

expression of ideas. As a result, students become more motivated, confident, and capable 

of engaging in independent inquiry and inventive activity. The integration of creative 

pedagogical technologies such as TRIZ, project-based learning, and problem-based 

methods further strengthens this process by providing practical tools for implementing 

these principles in the classroom. 

 Importantly, the “Technology” subject offers a particularly effective platform for 

operationalizing these principles, as it naturally links theory with hands-on practice, 

encouraging students to transform their ideas into real-world solutions. The 

methodological model proposed in this study can serve as a practical guide for educators 

aiming to foster students' inventive potential through creative, student-centered 

instruction. 

 In conclusion, nurturing inventive abilities in students is not only a desirable 

educational outcome but also a strategic necessity in preparing them for the demands of 

the 21st century. A thoughtfully designed and methodologically grounded approach to 

teaching can turn ordinary classroom experiences into powerful catalysts for creativity, 

innovation, and lifelong learning. 
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