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Abstract:

Physics plays a crucial role in polytechnic diploma education by providing the fundamental principles
required for understanding engineering and technical subjects. However, many diploma students find
physics difficult due to abstract concepts, mathematical complexity, and conventional lecture-based
teaching methods. This study investigates effective physics teaching methods suitable for polytechnic
diploma students, with a focus on student-centered and application-oriented approaches. Teaching
strategies such as demonstration-based instruction, activity-based learning, problem-based learning,
and the use of multimedia teaching aids were implemented and analysed. Data were collected through
student questionnaires, classroom observations, and analysis of academic performance before and after
the adoption of innovative teaching methods. The results reveal a significant improvement in students’
conceptual understanding, classroom participation, problem-solving skills, and overall academic
performance. The study concludes that adopting interactive, practical, and industry-relevant teaching
methodologies can greatly enhance the effectiveness of physics education at the polytechnic level and
improve students’ learning outcomes.
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INTRODUCTION

Physics is a fundamental subject in engineering and polytechnic diploma education, as it forms the scientific
foundation for understanding core engineering concepts such as mechanics, electricity, electronics, materials
science, and thermal systems. A strong conceptual understanding of physics is essential for diploma students
to effectively grasp technical subjects and perform efficiently in laboratory work, industrial training, and
professional practice. However, many polytechnic diploma students perceive physics as a difficult and
abstract subject, leading to low motivation, poor conceptual clarity, and weak problem-solving skills.

One of the major challenges in teaching physics at the polytechnic level is the diversity in students’ academic
backgrounds and learning abilities. Most diploma students come from varied schooling systems with limited
exposure to analytical thinking and mathematical applications. Traditional lecture-based teaching methods,
which emphasize formula derivations and theoretical explanations, often fail to engage students or relate
physics concepts to real-world engineering applications. As a result, students tend to memorize formulas
without understanding the underlying principles, which negatively affects their academic performance and
long-term learning outcomes.

In recent years, educational research has emphasized the need for student-centered and application-oriented
teaching approaches, especially in technical education. Innovative physics teaching methods such as activity-
based learning, demonstration experiments, problem-based learning, simulation tools, and real-life industrial
examples have shown significant potential in improving students’ interest and conceptual understanding.
These methods help bridge the gap between theory and practice by making physics learning more interactive,
visual, and relevant to students’ future careers.
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For polytechnic diploma students, physics teaching should focus not only on theoretical knowledge but also
on practical relevance, conceptual clarity, and skill development. Effective teaching strategies must be aligned
with curriculum objectives, laboratory activities, and industry requirements. Teachers play a crucial role in
designing learning environments that encourage active participation, collaborative learning, and continuous
assessment.

This study aims to analyse effective physics teaching methods suitable for polytechnic diploma students and
to highlight strategies that enhance conceptual understanding, student engagement, and academic
performance. The paper discusses the importance of innovative pedagogical approaches and provides insights
into improving physics education at the diploma level, thereby contributing to the overall quality of technical
education.

OBJECTIVES OF THE STUDY
The main objective of this study is to identify and analyze effective physics teaching methods suitable for
polytechnic diploma students. The specific objectives are as follows:
1. Toexamine the challenges faced by polytechnic diploma students in learning physics, particularly in
understanding concepts and solving numerical problems.
2. To study traditional physics teaching methods currently followed in polytechnic institutions and
identify their limitations in engaging students.
3. To explore innovative and student-centered teaching strategies such as activity-based learning,
demonstration experiments, problem-based learning, and the use of teaching aids and simulations.
4. To evaluate the impact of effective teaching methods on students’ conceptual understanding,
interest in physics, and academic performance.
5. To suggest practical and implementable teaching approaches that can be adopted by physics
teachers in polytechnic colleges to improve learning outcomes.
6. To bridge the gap between theory and practical applications of physics by emphasizing real-life
and industry-related examples relevant to diploma courses.

LITERATURE REVIEW

The effectiveness of teaching methods in physics education has been widely discussed in educational research,
particularly in the context of technical and vocational education. Several studies have reported that traditional
lecture-based instruction, which mainly focuses on theoretical explanations and mathematical derivations, is
insufficient to meet the learning needs of diploma and engineering students. These methods often result in
passive learning, low student engagement, and poor conceptual understanding.

Researchers have emphasized that physics learning becomes more meaningful when students actively
participate in the learning process. Activity-based learning and demonstration-oriented teaching have been
found to improve students’ interest and retention of concepts. Practical demonstrations help students visualize
abstract physical phenomena, thereby reducing misconceptions and enhancing conceptual clarity. Studies
indicate that students exposed to hands-on activities perform better in both theoretical and practical
examinations compared to those taught using conventional methods.

Problem-based learning (PBL) has also gained importance in physics education. In this approach, students
learn concepts through real-life problems related to engineering and industrial applications. Previous research
shows that PBL improves critical thinking, problem-solving skills, and collaborative learning among diploma
students. This method encourages learners to apply physics principles rather than memorize formulas, which
is particularly beneficial for technical education.

The use of multimedia tools, simulations, and digital resources has further transformed physics teaching in
recent years. Computer-based simulations and visual aids make complex concepts such as electromagnetism,
wave motion, and semiconductor physics easier to understand. Several studies report that integrating ICT
tools in physics classrooms increases student motivation and supports self-paced learning, especially for slow
learners.
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Research focused on polytechnic education highlights the importance of contextual and application-oriented
teaching. Since diploma students are oriented toward practical skills and employment, physics instruction
must be aligned with industry requirements and laboratory practices. Literature suggests that linking physics
concepts with workshop practices, engineering subjects, and real-world applications significantly enhances
students’ learning outcomes.

Overall, the reviewed literature clearly indicates that innovative, student-centered, and application-based
teaching methods are more effective than traditional approaches in physics education. However, there is still
a need for systematic studies specifically addressing physics teaching strategies tailored to polytechnic
diploma students. This study attempts to address this gap by analyzing suitable teaching methods that improve
conceptual understanding and academic performance at the diploma level.

METHODOLOGY

This study adopts a descriptive and analytical research design to evaluate effective physics teaching methods
for polytechnic diploma students. The methodology focuses on understanding students’ learning difficulties,
analyzing teaching practices, and assessing the impact of innovative instructional strategies on student
performance and engagement.

Research Design

The research is conducted using a descriptive approach, as it allows the collection of qualitative and
quantitative data related to teaching methods and learning outcomes. The study emphasizes classroom-based
teaching strategies rather than experimental laboratory research.

Sample Selection

The sample for the study consists of diploma students enrolled in engineering programs at a polytechnic
institution. Students from different branches such as Mechanical, Electrical, and Electronics engineering are
considered to ensure diversity in learning needs and backgrounds. A group of physics teachers is also included
to gather insights into teaching practices and challenges.

Data Collection Methods
Data are collected using the following tools:
e Questionnaires to identify students’ difficulties in learning physics and their perceptions of different
teaching methods.
e Classroom observations to analyze student engagement and teacher—student interaction during
physics classes.
e Academic performance analysis based on internal assessment marks and unit test results.
e Informal interviews with teachers to understand the effectiveness and feasibility of innovative
teaching strategies.

Teaching Strategies Implemented

The study focuses on the implementation of the following teaching methods:
Demonstration-based teaching using simple laboratory experiments
Activity-based learning involving student participation

Problem-based learning with real-life and engineering-related examples

Use of charts, models, and multimedia resources to explain abstract concepts

Data Analysis

The collected data are analyzed using simple statistical tools such as percentage analysis and comparative
analysis. Student performance before and after the implementation of innovative teaching methods is
compared to evaluate improvement in understanding and interest.
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Ethical Considerations
Participation in the study is voluntary, and students’ academic records are used only for research purposes.
Confidentiality of participants is maintained throughout the study.

Results and Discussion

The implementation of innovative physics teaching methods showed a noticeable improvement in students’
learning outcomes and classroom engagement. The results obtained from questionnaires, classroom
observations, and academic performance analysis indicate that student-centered and application-oriented
teaching strategies are more effective than traditional lecture-based methods for polytechnic diploma students.

Student Engagement and Interest

Classroom observations revealed increased student participation during demonstration-based and activity-
oriented sessions. Students showed greater interest when physics concepts were explained using real-life
examples related to engineering applications. Compared to conventional lectures, interactive teaching
methods encouraged students to ask questions and actively involve themselves in problem-solving activities.

Conceptual Understanding

Questionnaire responses indicated that a majority of students found physics concepts easier to understand
when supported by experiments, visual aids, and practical demonstrations. Abstract topics such as electricity,
magnetism, and motion became more comprehensible through hands-on activities and multimedia resources.
This improvement in conceptual clarity reduced students’ dependency on rote memorization.

Problem-Solving Skills

The adoption of problem-based learning significantly enhanced students’ numerical problem-solving abilities.
Students demonstrated improved confidence in applying formulas and concepts to solve engineering-related
problems. The inclusion of real-world and industrial examples helped students recognize the relevance of
physics in their core subjects.

Academic Performance

A comparative analysis of internal assessment and unit test scores showed a measurable improvement in
academic performance after implementing innovative teaching strategies. The percentage of students
achieving pass and higher grades increased, indicating the effectiveness of the adopted methods.

Teacher Feedback

Teachers reported that although innovative teaching methods require additional preparation time, they lead to
better classroom interaction and learning outcomes. Teachers also observed that slow learners benefited
greatly from visual and activity-based approaches.

DISCUSSION

The findings of this study align with previous research emphasizing the importance of student-centered
learning in physics education. The results confirm that teaching methods tailored to the learning characteristics
of diploma students significantly improve understanding, motivation, and performance. By connecting
physics concepts with practical applications and industry relevance, students develop a more positive attitude
toward the subject.

CONCLUSION

This study highlights the importance of adopting effective and innovative physics teaching methods for
polytechnic diploma students. The findings clearly indicate that traditional lecture-based approaches alone
are insufficient to meet the learning needs of diploma students, who often struggle with abstract concepts and
mathematical applications in physics. Student-centered and application-oriented teaching strategies play a
vital role in improving conceptual understanding, classroom engagement, and academic performance.

The use of demonstration-based teaching, activity-based learning, problem-based learning, and multimedia
resources significantly enhanced students’ interest in physics and reduced their dependence on rote
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memorization. Linking physics concepts with real-life engineering applications helped students recognize the
relevance of the subject to their diploma courses and future careers. As a result, students developed better
problem-solving skills and a more positive attitude toward learning physics.

The study also emphasizes the crucial role of teachers in designing and implementing effective teaching
strategies. Although innovative methods require additional planning and effort, the improvement in student
learning outcomes justifies their adoption. Physics teaching at the polytechnic level should focus on
conceptual clarity, practical relevance, and continuous assessment rather than mere syllabus completion.

In conclusion, adopting innovative and student-friendly teaching methods can significantly enhance the
quality of physics education in polytechnic institutions. These approaches not only improve academic
performance but also prepare students to apply scientific principles effectively in technical and industrial
contexts.

REFERENCES:
1. Hake, R. R., “Interactive-engagement versus traditional methods: A six-thousand-student survey of
mechanics test data,” American Journal of Physics, vol. 66, no. 1, pp. 64-74, 1998.
2. Prince, M., “Does active learning work? A review of the research,” Journal of Engineering Education,
vol. 93, no. 3, pp. 223-231, 2004.
3. Redish, E. F., Teaching Physics with the Physics Suite, John Wiley & Sons, New York, 2003.
4. Freeman, S. et al., “Active learning increases student performance in science, engineering, and
mathematics,” Proceedings of the National Academy of Sciences, vol. 111, no. 23, pp. 8410-8415,
2014.
5. Felder, R. M., and Brent, R., “Active learning: An introduction,” ASQ Higher Education Brief, vol. 2,
no. 4, pp. 1-5, 2009.
6. Mazur, E., Peer Instruction: A User’s Manual, Prentice Hall, Upper Saddle River, NJ, 1997.
7. Kolari, S., Savander-Ranne, C., and Viskari, E. L., “Learning needs time and effort: A time-use study
of engineering students,” European Journal of Engineering Education, vol. 33, no. 4, pp. 483-498,
2008.
Wankat, P. C., and Oreovicz, F. S., Teaching Engineering, Purdue University Press, 1993.
9. Michael, J., “Where’s the evidence that active learning works?”” Advances in Physiology Education,
vol. 30, no. 4, pp. 159-167, 2006.
10. National Board of Accreditation (NBA), Accreditation Manual for Diploma Engineering
Programmes, New Delhi, India, 2020.
11. Biggs, J., and Tang, C., Teaching for Quality Learning at University, 4th ed., Open University Press,
UK, 2011.
12. Chickering, A. W., and Gamson, Z. F., “Seven principles for good practice in undergraduate
education,” AAHE Bulletin, vol. 39, no. 7, pp. 3-7, 1987.
13. Ramsden, P., Learning to Teach in Higher Education, Routledge, London, 2003.
14. Prince, M., and Felder, R., “Inductive teaching and learning methods: Definitions, comparisons, and
research bases,” Journal of Engineering Education, vol. 95, no. 2, pp. 123-138, 2006.
15. Kumar, D. D., Science Teaching and Learning, Routledge, New York, 2006.

o

1IJIRMPS2601232895 Website: www.ijirmps.org Email: editor@ijirmps.org 5



https://www.ijirmps.org/

