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use them, set up experimental conditions, and design functional diagrams. For example,
students may build a simple generator, design a device to measure temperature, or create a
model to assess thermal insulation through measurements.

The fourth stage — Testing and evaluating results. The constructed model or experiment
is tested, and the results are verified in practice. Students assess the performance of the
device, conduct measurements, and compare expected outcomes with actual results. At this
stage, errors are identified, levels of accuracy are calculated, and modifications are made if
necessary. Students are given the opportunity for self-assessment and peer evaluation based
on assessment criteria or specific rubrics, which contributes to the development of
metacognitive skills.

The fifth and final stage — Presentation and discussion. At this stage, students
present their projects to their classmates, explaining the project’s objective, its stages,
technological solutions, results, and conclusions. After the presentation, a discussion takes
place that includes questions and answers, exchange of opinions, and debate, during which the
strengths and weaknesses of the project are analyzed. This process helps students develop
communication culture, the ability to defend their point of view, think critically about others’
opinions, and speak confidently in front of an audience.

In conclusion, it should be noted that creative project-based activity in physics is not
merely about building a device, but rather an integrated approach that involves acquiring
knowledge, applying it in practice, expressing ideas, and evaluating them. This methodology
reveals students’ creative potential and prepares them for entering the world of science and
technology.

Theoretical Foundation. Creative approaches in physics education comprise a set of
methods aimed at developing students’ ability for creative thinking, problem analysis, and the
generation of new ideas. When these approaches are combined with project-based learning,
students' interest in the subject increases, and a deeper and more lasting understanding of
knowledge is achieved.

From a theoretical perspective, creative approaches are based on the following
pedagogical foundations:

e Constructivist Theory (J. Piaget, L. Vygotsky): the student actively constructs
knowledge by making sense of it through personal experience;

e Development of higher-order cognitive skills based on Bloom’s taxonomy (analysis,
creation, evaluation);

e Metacognitive approach: the student plans, monitors, and reflects on their own
learning process;

¢ STEM approach: solving creative problems through interdisciplinary integration.

By its very nature, physics as a science requires problem-based thinking and model-
building activities. Therefore, creative approaches are naturally and effectively integrated into
the process of learning physics.

In 8th-grade physics lessons where the creative project-based approach was
implemented through hands-on experimental activities, the following outcomes were
observed:

1. Increased student interest in lessons — they saw opportunities to apply their
knowledge in practice.
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Indicator Description
Lesson In the class taught using the creative methodology, attendance reached
96%, while in the traditional class it was 82%. This indicates increased
Attendance L
motivation.
Independent Students in the experimental class performed well on independent
Work Scores | tasks, averaging 4.7 points, compared to 3.9 points in the control class.
Group Work Students in the creative class actively participated, demonstrated
Activity teamwork, and effectively found solutions.
. Students in the experimental class demonstrated analytical and creative
Thinking - . S .
. thinking, while the control class primarily showed reproductive
Skills . Jo
(memorization-based) thinking.

Based on the data in the table, it can be concluded that lessons organized using a
creative approach significantly contributed to the development of high student engagement, as
well as their independent and creative work skills.

Conclusion: The results of the study demonstrated that project-based learning
organized through a creative approach increases students’ interest in the lesson, reinforces
theoretical knowledge through practical activities, and develops skills in independent
thinking, communication, teamwork, and critical reasoning. This methodology is
recommended as one of the universal educational approaches that can be effectively applied
not only in physics but also in other natural sciences. The outcomes presented in the chart and
table clearly confirm the practical value of this approach.
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