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Introduction:

In the current process of globalization, the education system is facing numerous
challenges to train highly skilled professionals who meet the requirements of the
State Educational Standards (DTS). Scientific and pedagogical research has shown
that traditional teaching methods based solely on acquiring ready-made knowledge
and focused on uniform approaches do not prove effective in practice.

The effectiveness of physics education pedagogy requires considering students'
individual needs, abilities, and learning methods. A differentiated approach in the
education process plays a significant role in solving this issue. Physics is a complex
subject, and mastering its fundamental laws and concepts can be difficult for
students. Therefore, differentiated instruction aims to present knowledge according
to each student's individual needs. Differentiated instruction helps not only in
acquiring mathematics and physics knowledge but also in developing scientific
thinking and problem-solving skills.

Differentiated physics education involves teaching physics in a way that takes
into account the varying levels of students' knowledge and adapts to their individual
needs and capabilities. Differentiation is achieved by developing instructional
strategies that match students' different abilities and learning paces. The primary goal
of differentiated physics instruction is to ensure that every student receives effective
education based on their potential and needs, which in turn improves students'
interests and success.[1]

Some studies indicate that the learning process and educational outcomes may
vary due to factors like the subject being studied, the duration of learning, or even
the environmental conditions. Therefore, a differentiated approach to teaching is
needed to address these personal differences, taking into account students' diverse
skills and learning needs, as highlighted by C.A. Tomlinson.[2]
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Studies suggest that differentiated instruction in physics can significantly
improve students' learning efficiency. Therefore, the goal of this research is to
explore the effectiveness of differentiated instruction in physics education and
analyze how this approach affects students' knowledge levels.

Methods:

Differentiated instruction is a crucial factor in increasing the effectiveness of
future teachers’ training processes, promoting the development of creative,
independent, and active individuals.

Levy, H.M. defines differentiated teaching as a learning experience that uses
various strategies to introduce students to the curriculum and content.[3]

Key aspects of differentiated physics education:

1. Curriculum adaptation: In physics lessons, topics and exercises are
taught differently based on students' knowledge levels. Some students may need to
review basic concepts, while others may be given more complex topics and
problems.

2. Variation in teaching methods: Every student may have different
learning methods. For example, some students may learn better with visual materials,
while others may prefer hands-on activities. The use of diverse instructional methods
(e.g., videos, experiments, interactive exercises, discussions) is crucial in a
differentiated learning approach.

3. Individualized assessment: When assessing students' knowledge, it is
essential to follow differentiation principles, meaning that tests and exams should be
tailored to match each student's knowledge level. This method allows for accurate
assessment of students' true capabilities.

4, Challenges and opportunities in physics education: Identifying and
assisting students with specific challenges in physics. This ensures students receive
the necessary support for successful learning. Some students may need more time
and effort to master certain topics.

5. Adaptation of learning materials: Providing students with learning
materials at different levels. These materials should cover various topics but must be
adapted to each student's capabilities.

6. Accelerated and slowed learning processes: For students who are
inclined to learn quickly, special accelerated programs may be offered, while slowing
down the pace can also be important to help students fully grasp the concepts.

Methods used in differentiated physics education:
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1. Project work: Assigning research projects, group work, or tasks related
to real-world applications of physics.
2. Differentiated tasks: Modifying tasks according to each student's

knowledge level and needs. For instance, one student may receive simpler tasks,
while another is given more complex problems involving mathematical and physical
reasoning.

3. Simulations and experiments: Using simulations or hands-on
experiments to explain the fundamental laws of physics. This approach allows
students to apply theoretical knowledge in practice.

4, Differentiated assessment and feedback: Assessing students
individually and providing feedback that corresponds to their development.
5. Use of computer technologies: Providing differentiated educational

materials through electronic platforms, online resources, and programs.
The methodology of this research was divided into two main parts:

1. Analysis of students' educational levels: Initially, surveys were
conducted to observe students' activities and interests during the lessons. Based on
this data, questions and tasks were created to reflect the students' interest in different
sections of physics.

2. Assessing the effectiveness of the teaching process: To evaluate
teaching effectiveness, pre-tests (tests conducted at the beginning) and post-tests
(tests conducted at the end of the lesson) were used. The pre-test assessed students'
initial physics knowledge, while the post-test evaluated their knowledge after the
lessons. The results were then analyzed.

Results:

The findings of the study indicated:

« For students at the beginner level, the differentiated instruction method proved
highly effective. Their understanding improved significantly, and test scores
increased by 20%.

« Average students also benefited from differentiated instruction, though their
learning speed was slower compared to beginners. Their knowledge improved by
12%.

« Advanced students found the differentiated approach useful as well. They
reinforced their knowledge, but the lessons were more focused on consolidation and
tackling complex problems. Their knowledge level increased by 15%.
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Additionally, surveys showed that the majority of students rated differentiated
instruction as effective and engaging. 80% of students actively participated in lessons
and felt that the method helped them develop their abilities.

Discussion:

The research findings confirmed that the differentiated approach in physics
education positively influences students' knowledge levels and meets their individual
learning needs. For beginner students, this approach was the most effective as they
needed gradual acquisition of knowledge. For average and advanced students,
working on more complex problems and advanced concepts was productive.

Furthermore, the importance of differentiated instruction in enhancing students'
motivation was also highlighted. Learning in a manner suited to their capabilities
helped students feel confident and achieve success.

However, the research also identified several limitations, including lesson
duration and the availability of materials that meet students' individual needs. Future
research should delve deeper into these issues and develop a task bank with varying
levels of difficulty tailored to students' knowledge levels.

Conclusion:

Differentiated instruction in physics education helps improve students'
knowledge levels and increases their interest in the learning process. The results of
the study indicate that lessons tailored to each student's individual needs lead to
effective outcomes. Additionally, the differentiated approach to teaching physics
helps students receive more effective education by considering their specific needs,
ultimately boosting their success and enabling them to apply their knowledge
practically.
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