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Abstract: In the context of modern educational transformation, the development
of students’ creative and critical thinking skills has become a priority. This study
examines the role of creative integrated methodological approaches in teaching physics.
The research focuses on how combining interdisciplinary integration with creativity-
oriented teaching strategies enhances students’ engagement, conceptual understanding,
and problem-solving abilities. A mixed-methods design was employed, including
experimental teaching, surveys, and performance assessments. The results demonstrate
that creative integration significantly improves learning outcomes and fosters
innovative thinking. The study also identifies key methodological principles and
challenges in implementing such approaches. Recommendations are provided for
educators aiming to modernize physics instruction.
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INTRODUCTION

The rapid evolution of science and technology demands a shift from traditional
teaching methods toward more dynamic and student-centered approaches. In physics
education, this shift is particularly important, as the subject requires not only conceptual
understanding but also the ability to apply knowledge creatively.

Traditional physics teaching often emphasizes memorization and formula-based
problem solving, which limits students’ creative potential. In contrast, creative
integrated methodological approaches combine interdisciplinary connections with
innovative teaching techniques to create a more engaging and meaningful learning
experience.

Creative integration involves linking physics concepts with other disciplines such
as mathematics, engineering, and even art, while encouraging students to think
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independently and explore multiple solutions. This approach aligns with modern
educational paradigms that prioritize competencies over rote knowledge.

The purpose of this study is to analyze the effectiveness of creative integrated
approaches in teaching physics and to identify methodological strategies that support
their implementation.

METHODS

This research adopts a quasi-experimental design combined with qualitative
analysis. Two groups of students were observed: a control group taught using
traditional methods and an experimental group taught using creative integrated
approaches. The study involved 72 secondary school students and 6 physics teachers.
The experimental group consisted of 36 students exposed to creative integrated
instruction.

The following tools were used:

« Pre- and post-tests to measure academic achievement

« Creativity assessment tasks (open-ended problem solving)

. Student questionnaires on motivation and interest

« Teacher interviews and lesson observations

Creative integrated teaching was implemented through:

« Project-based learning: Students designed projects combining physics with
real-world applications (e.g., renewable energy models)

« STEAM integration: Inclusion of art and design elements in physics tasks

« Problem-based learning: Open-ended problems requiring multiple solutions

. Use of digital tools: Simulations, animations, and virtual labs

. Collaborative learning: Group activities encouraging discussion and idea
exchange

Quantitative data were analyzed using comparative statistical methods, while
qualitative data were examined through thematic analysis to identify patterns in student
and teacher responses.

RESULTS

Students in the experimental group showed a 22% improvement in test scores
compared to the control group. This indicates that creative integration enhances
conceptual understanding. Students exposed to creative integrated methods
demonstrated higher originality and flexibility in solving problems. Their responses
included multiple solution pathways rather than single correct answers.
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Survey results showed that 87% of students in the experimental group found
physics more interesting and relevant to real life. Engagement levels increased
significantly. Teachers reported that creative integration makes lessons more interactive
and student-centered. However, they also highlighted challenges such as increased
preparation time and the need for professional training.

DISCUSSION

The findings confirm that creative integrated methodological approaches
significantly improve both cognitive and affective aspects of learning physics. By
combining creativity with interdisciplinary integration, students gain a deeper and more
flexible understanding of scientific concepts.

One of the key methodological insights is the importance of designing tasks that
encourage exploration and innovation. Unlike traditional exercises, creative tasks do
not have a single correct answer, which promotes higher-order thinking.

Another important factor is the role of the teacher as a facilitator rather than a
knowledge transmitter. Teachers must create an environment that supports
experimentation and tolerates mistakes as part of the learning process.

Despite its advantages, the implementation of creative integrated approaches faces
several barriers. These include rigid curricula, lack of resources, and insufficient
teacher training. Addressing these challenges requires systemic changes in educational
policy and practice.

CONCLUSION

Creative integrated methodological approaches represent a powerful tool for
improving physics education. They enhance not only academic performance but also
creativity, motivation, and real-world problem-solving skills.

For effective implementation, educators should focus on interdisciplinary
collaboration, innovative task design, and the use of technology. Teacher training
programs should also incorporate strategies for creative and integrated teaching.

Future research should explore long-term impacts and the scalability of these
approaches across different educational contexts.
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