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1.TITLE 
Enhancing the understanding in the conceptual questions in Physics 

among VI std students through Simple investigations based on LO S604 

Conducts simple investigations to seek answers to queries, example, 

what are the food nutrients present in the animal fodder? Can all the 

physical chances be reversed? Does a freely suspended magnet align in a 

particular direction? 

2.BACKGROUND OF THE STUDY 
Physics, as a fundamental branch of science, plays a pivotal role in 

shaping our understanding of the natural world. However, despite its 

significance, many students often struggle to grasp its core concepts due to 

its abstract nature and reliance on mathematical principles. Recognizing the 

importance of fostering a strong foundation in physics education, this action 

research endeavours to delve into the factors that influence learning 

outcomes in this subject and explore innovative approaches to enhance 

them. 

1. Challenges in Physics Education: 

Abstract Nature: Physics concepts often deal with phenomena that are not 

directly observable, posing challenges for students in conceptualizing them. 

Mathematical Complexity: Many physics principles are intertwined with 

mathematical equations, which can be daunting for students who are not 

yet proficient in mathematics. 

Misconceptions: Students often harbour misconceptions about physics 

concepts, stemming from everyday experiences or incomplete 

understanding. 

2. Importance of Conceptual Understanding: 

Conceptual understanding forms the foundation upon which further 

learning in physics is built. Without a solid grasp of basic concepts, 

students may struggle to progress to more advanced topics. 
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Conceptual understanding fosters critical thinking and problem-

solving skills, enabling students to apply physics principles to real-world 

situations. 

3. Traditional Teaching Methods vs. Active Learning: 

 Traditional teaching methods in physics often rely heavily on lectures 

and theoretical explanations, which may not effectively engage students or 

address their misconceptions. 

Active learning approaches, such as hands-on activities, 

demonstrations, and inquiry-based learning, have been shown to promote 

deeper conceptual understanding and long-term retention of knowledge. 

4. Role of Action Research in Education: 

Action research provides a systematic framework for educators to 

investigate and improve their teaching practices. 

By actively involving teachers and students in the research process, action 

research promotes collaboration, reflection, and continuous improvement. 

 By conducting this action research, we aim to contribute to the 

growing body of knowledge on effective pedagogical strategies in physics 

education and ultimately improve learning outcomes for students. 

In conclusion, this action research seeks to address the challenges in 

physics education by investigating innovative approaches to enhance 

learning outcomes. By focusing on conceptual understanding and actively 

involving teachers and students in the research process, we aim to foster a 

deeper appreciation and mastery of physics among learners. 

Physics education at the primary level serves as the foundation for 

understanding the natural world and developing critical thinking skills. 

However, conceptual questions in physics often pose significant challenges 

for students, leading to misconceptions and shallow understanding. This 

action research seeks to address these challenges by investigating the 

effectiveness of using simple investigations to enhance conceptual 

understanding among sixth-grade students. 

1. Nature of Conceptual Questions in Physics: 

Conceptual questions in physics focus on understanding fundamental 

principles rather than numerical calculations or complex theories. 
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These questions often require students to apply their knowledge to real-

world scenarios, make connections between different concepts, and identify 

underlying principles. 

2. Challenges in Addressing Conceptual Questions: 

Abstract Concepts: Physics concepts can be abstract and counterintuitive, 

making them difficult for students to grasp. 

Misconceptions: Students often develop misconceptions about physics 

concepts based on their everyday experiences or incomplete understanding 

of the material. 

Lack of Engagement: Traditional teaching methods may not effectively 

engage students in addressing conceptual questions, leading to passive 

learning and shallow understanding. 

3. Importance of Conceptual Understanding: 

Conceptual understanding forms the basis for higher-level learning in 

physics and enables students to apply their knowledge to new situations. 

Deep conceptual understanding fosters critical thinking skills, problem-

solving abilities, and scientific literacy, which are essential for success in 

science and beyond. 

4. Role of Simple Investigations: 

Simple investigations involve hands-on activities, demonstrations, and 

experiments designed to elucidate key physics concepts. 

By engaging students in active learning experiences, simple 

investigations promote deeper conceptual understanding and help address 

misconceptions. 

These investigations provide opportunities for students to observe 

phenomena firsthand, make predictions, collect data, and draw conclusions, 

thereby enhancing their scientific inquiry skills. 

 By actively involving teachers and students in the research process, 

this study aims to identify best practices and develop strategies for 

improving learning outcomes in physics education. 

In summary, this action research seeks to address the challenges associated 

with conceptual questions in physics education by exploring the 

effectiveness of using simple investigations. By leveraging hands-on 
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activities and active learning experiences, we aim to cultivate a deeper 

conceptual understanding among sixth-grade students and equip them with 

the skills needed to succeed in physics and beyond. 

3.PERCEPTION OF THE PROBLEM 
In the realm of physics education, there exists a pressing need to 

address the multifaceted challenges that hinder effective learning outcomes 

among students. These challenges stem from various factors that impact the 

teaching and learning of physics concepts, necessitating a concerted effort to 

enact change through action research. 

1. Conceptual Understanding vs. Rote Learning: 

Problem: Traditional approaches often prioritize rote learning and formulaic 

problem-solving techniques over deep conceptual understanding. 

Perception: Many students may memorize formulas and algorithms without 

grasping the underlying principles, leading to superficial comprehension and 

difficulty in applying knowledge to new situations. 

2. Abstract Nature of Physics Concepts: 

Problem: Physics concepts can be abstract and counterintuitive, making 

them challenging to comprehend without concrete examples or real-world 

applications. 

Perception: Students may struggle to visualize abstract concepts such as 

forces, energy, and electromagnetic phenomena, hindering their ability to 

develop a robust understanding of physics principles. 

3. Lack of Engagement and Relevance: 

Problem: Passive learning environments and disconnected curriculum 

content may fail to engage students and foster intrinsic motivation. 

Perception: Students may perceive physics as irrelevant to their daily lives or 

future aspirations, leading to disinterest and disengagement from the 

subject matter. 

4. Misconceptions and Preconceptions: 

Problem: Students often enter the classroom with preconceived notions or 

misconceptions about physics concepts based on their everyday 

experiences. 
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Perception: Addressing and rectifying misconceptions is crucial for building 

accurate mental models of physics phenomena, but traditional instructional 

methods may not effectively identify or challenge these misconceptions. 

 

5. Equity and Inclusivity: 

Problem: Disparities in access to resources, prior educational experiences, 

and socio-cultural factors can create inequities in physics education. 

Perception: Students from marginalized or underrepresented groups may 

face additional barriers to learning physics, including stereotype threat, lack 

of role models, and limited access to enrichment opportunities. 

6. Assessment Practices: 

Problem: Assessment methods may focus on quantitative measures of 

performance, such as standardized tests and grades, which may not 

accurately reflect students' conceptual understanding. 

Perception: Assessment should be aligned with learning objectives and 

include formative assessments that provide timely feedback to guide student 

learning and instructional decision-making. 

In summary, the perception of the problem in enhancing learning outcomes 

in physics education underscores the need for a holistic approach that 

addresses pedagogical, motivational, and socio-cultural factors. Action 

research provides a framework for collaboratively investigating these 

challenges, identifying effective instructional strategies, and promoting 

equitable and inclusive learning environments where all students can thrive 

in their understanding of physics concepts. 

4.ANALYSIS OF THE PROBLEM 
Complexity of Physics Concepts: 

Analysis: Physics concepts often involve abstract theories and mathematical 

representations, making them challenging for students to grasp. 

Implication: Without a solid understanding of foundational concepts, 

students may struggle to apply knowledge to real-world problems or advance 

to higher-level topics. 

  



6 

Diverse Learning Needs: 

Analysis: Students come from diverse backgrounds with varying levels of 

prior knowledge and learning styles. 

Implication: One-size-fits-all instructional approaches may not effectively 

meet the diverse learning needs of students, leading to disparities in 

learning outcomes. 

Misconceptions and Preconceptions: 

Analysis: Students often enter the classroom with preconceived notions or 

misconceptions about physics concepts. 

Implication: Misconceptions can act as barriers to learning, hindering 

students' ability to develop accurate mental models of physical phenomena. 

Limited Hands-On Experience: 

Analysis: Traditional teaching methods may provide limited opportunities for 

hands-on experimentation and exploration. 

Implication: Hands-on experiences are crucial for solidifying conceptual 

understanding and fostering engagement, critical thinking, and problem-

solving skills. 

Assessment Challenges: 

Analysis: Assessment methods may focus on memorization or procedural 

skills rather than conceptual understanding. 

Implication: Misalignment between assessment and learning objectives can 

lead to inaccurate evaluations of student proficiency and may not provide 

meaningful feedback for instructional improvement. 

Teacher Preparedness and Support: 

Analysis: Educators may lack training or resources to effectively implement 

inquiry-based instructional strategies. 

Implication: Without adequate support and professional development, 

teachers may struggle to design and implement action research initiatives 

that promote deep conceptual understanding in physics. 

Equity and Inclusivity: 

Analysis: Disparities in access to resources, socio-economic factors, and 

cultural biases can impact students' opportunities to engage with physics. 
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Implication: Action research must consider issues of equity and inclusivity 

to ensure that all students, regardless of background, have equitable access 

to high-quality physics education. 

 

Time and Resource Constraints: 

Analysis: Conducting action research requires time, collaboration, and 

access to materials and equipment. 

Implication: Limited time and resources may constrain the scope and 

implementation of action research initiatives, impacting the depth and 

breadth of investigations conducted. 

In summary, conducting action research on learning outcomes in 

physics education requires addressing a myriad of complex challenges, 

including conceptual difficulties, diverse student needs, misconceptions, 

limited hands-on experiences, assessment practices, teacher preparedness, 

equity considerations, and resource constraints. By systematically analyzing 

and addressing these challenges, educators can develop evidence-based 

strategies to enhance learning outcomes and foster a deeper understanding 

of physics among students. 

5.PROBABLE CAUSES 
Identifying Effective Teaching Strategies: Action research allows 

educators to investigate and identify teaching strategies that are most 

effective in improving learning outcomes in physics. By systematically 

studying the impact of different instructional methods, educators can tailor 

their approaches to better meet the needs of diverse learners. 

Addressing Misconceptions and Preconceptions: Many students enter the 

classroom with misconceptions or preconceptions about physics concepts. 

Action research provides an opportunity to identify common misconceptions 

and develop targeted interventions to address them. By actively engaging 

students in the process of uncovering and rectifying misconceptions, 

educators can promote deeper conceptual understanding. 

Enhancing Student Engagement: Hands-on activities and inquiry-based 

learning experiences are known to enhance student engagement in physics 
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education. Action research enables educators to explore innovative ways of 

incorporating hands-on experiments, demonstrations, and real-world 

applications into their teaching practices, thereby fostering greater student 

interest and participation. 

Promoting Equity and Inclusivity: Action research can help educators 

identify and address inequities in physics education, ensuring that all 

students have equitable access to high-quality learning experiences. By 

examining factors such as cultural relevance, language barriers, and socio-

economic disparities, educators can develop inclusive teaching practices 

that support the success of all learners. 

Improving Assessment Practices: Assessment is an integral 

component of the learning process, providing valuable feedback to both 

students and educators. Action research enables educators to evaluate the 

effectiveness of assessment practices in measuring student learning 

outcomes in physics. By aligning assessments with learning objectives and 

incorporating formative assessment strategies, educators can provide more 

meaningful feedback to guide student learning. 

Building Teacher Capacity: Action research provides opportunities for 

professional growth and development among educators. By engaging in 

collaborative inquiry and reflective practice, teachers can enhance their 

pedagogical skills and deepen their understanding of effective teaching 

strategies in physics education. This, in turn, contributes to the ongoing 

improvement of teaching practices and learning outcomes. 

Meeting Curriculum Standards and Goals: Action research can help 

educators align their teaching practices with curriculum standards and 

learning objectives in physics education. By systematically evaluating the 

effectiveness of instructional strategies in meeting curriculum goals, 

educators can ensure that students acquire the knowledge and skills 

necessary for success in physics and related fields. 

Promoting Lifelong Learning: Action research fosters a culture of 

inquiry and continuous improvement among educators. By engaging in 

ongoing reflection and collaboration, educators demonstrate a commitment 

to lifelong learning and professional development, which ultimately benefits 
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students by ensuring that they receive the highest quality education 

possible in physics. 

6.PROBABLE SOLUTIONS 
Identifying Conceptual Challenges: Begin by identifying specific 

conceptual questions or topics within physics where students commonly 

struggle. This could include areas like Newtonian mechanics, electricity and 

magnetism, thermodynamics, or quantum mechanics. 

Developing Conceptual Assessments: Design conceptual assessments 

that target the identified areas of difficulty. These assessments should focus 

on probing students' understanding of underlying concepts rather than just 

memorization or problem-solving skills. 

Implementing Interventions: Develop interventions aimed at 

addressing conceptual misconceptions. This might involve incorporating 

interactive simulations, hands-on experiments, concept mapping activities, 

or peer instruction techniques into the teaching process. 

Collecting Data: Use a variety of assessment methods to collect data 

on student understanding before and after the intervention. This could 

include concept inventories, pre- and post-tests, written explanations, 

concept maps, or classroom observations. 

Analyzing Student Responses: Analyze student responses to the 

conceptual assessments to identify common misconceptions and areas of 

improvement. Look for patterns in student thinking and reasoning that can 

inform the design of targeted interventions. 

Providing Feedback and Reflection: Provide constructive feedback to 

students based on their performance on the assessments. Encourage 

students to reflect on their understanding of the concepts and identify areas 

where they need further support. 

Peer Collaboration and Discussion: Facilitate peer collaboration and 

discussion as part of the intervention process. Peer interaction can help 

students clarify their thinking, identify misconceptions, and deepen their 

understanding through dialogue and debate. 
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Teacher Professional Development: Offer professional development 

opportunities for physics teachers focused on addressing conceptual 

challenges. Provide training on effective instructional strategies, formative 

assessment techniques, and methods for promoting conceptual 

understanding. 

Curriculum Design and Revision: Use research findings to inform 

curriculum design and revision. Identify ways to scaffold learning 

experiences to gradually build students' conceptual understanding and 

address persistent misconceptions. 

Engage in Action Research Cycles: Engage in iterative cycles of action 

research, where interventions are implemented, data is collected and 

analyzed, findings are reflected upon, and adjustments are made based on 

the results. This cyclical process allows for continuous improvement in 

teaching and learning practices. 

7.ACTION HYPOTHESIS 
Simple investigations based on learning outcome in the conceptual 

questions can create an understanding the subject Physics. 

8.METHODOLOGY  
1). Sample: 

The investigator has selected 19 Students from VI standard of 

Government Boys Higher Secondary School, Kariapatti, Kariapatti block as 

the sample of the study. These students were studying in VI standard 

during the year 2023-24. 

 

2) Tools:  

 The investigator has prepared a standardized tool for Pre and post test 

to measure the understanding of the students in conceptual questions in 

Physics. This tool contains 20 conceptual true or false type questions. 

 

3) Objectives of the study 

1. To enhance the habit of conceptual learning in Physics 

2. To improve the scientific temper among students 

3. To develop the skill in finding the facts in every day science 
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4.To identify the misconceptions in Physics and to remove it. 

5. To strengthen the problem-solving skills of the students. 

6.To identify the best learning strategy for concepts in Physics 

4) Method involved: 

Experimental method- for each conceptual question one experiment is 

planned with low cost materials and demonstrated to students. It helps the 

Students to understand the subject Physics. A pre-test was conducted to 

test the previous knowledge of the students. Intervention is implemented 

and the post test was conducted. 

9.EXECUTION OF THE INTERVENTION 
Learning Outcome Involved in the study: (LO S604) 

Conducts simple investigations to seek answers to queries, example, 

what are the food nutrients present in the animal fodder? Can all the 

physical chances be reversed? Does a freely suspended magnet align in a 

particular direction? 

Learning Outcome an explanation 

A learning outcome is a statement that describes what a learner is 

expected to know, understand, or be able to do at the end of a learning 

experience or educational program. Learning outcomes are typically specific, 

observable, and measurable, serving as criteria for assessing the success of 

learning activities and evaluating the achievement of educational goals. 

Learning outcomes can encompass a range of knowledge, skills, and 

abilities, including: 

Cognitive Skills: These involve intellectual abilities such as remembering, 

understanding, applying, analyzing, evaluating, and creating. Learning 

outcomes related to cognitive skills often focus on the mastery of specific 

concepts, principles, theories, or problem-solving strategies. 

Psychomotor Skills: These involve physical abilities and coordination. 

Learning outcomes related to psychomotor skills may describe the 

proficiency in performing tasks, operating equipment, or executing 

procedures with accuracy and precision. 
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Affective Skills: These involve attitudes, values, beliefs, and emotions. 

Learning outcomes related to affective skills may target changes in learners' 

attitudes, interests, motivation, or ethical behavior. 

Learning outcomes are commonly used in educational settings to guide 

curriculum development, instructional design, and assessment practices. 

They provide clarity and direction for educators, learners, and other 

stakeholders, helping to align teaching objectives with desired learning 

outcomes and ensuring that educational experiences are purposeful, 

relevant, and effective. Additionally, learning outcomes facilitate 

communication among educators, learners, and employers, enabling 

stakeholders to understand and evaluate the knowledge, skills, and 

competencies gained through education and training. 

Simple investigations Meaning 

Simple investigations in physics typically involve hands-on 

experiments or observations aimed at exploring basic principles and 

phenomena in physics. These investigations are often designed to be easily 

conducted using readily available materials and equipment, making them 

suitable for introductory physics courses, science fairs, or home 

experiments. Here are some examples of simple investigations in physics: 

Pendulum Investigation: Explore the factors affecting the period of a 

pendulum (e.g., length, mass, angle of release) and investigate how changing 

these variables affects the motion of the pendulum. 

Projectile Motion Experiment: Investigate the trajectory of a projectile 

launched at different angles and velocities, and analyze how factors like 

gravity and air resistance influence the motion of the projectile. 

Density Experiment: Measure the densities of various objects using 

the displacement method or by comparing their masses and volumes, and 

explore the concept of buoyancy and Archimedes' principle. 

Simple Circuit Investigation: Construct simple electrical circuits using 

batteries, wires, and bulbs, and investigate the relationship between voltage, 

current, and resistance by varying components in the circuit. 
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Friction Investigation: Explore the effects of friction on the motion of 

objects by measuring the coefficients of static and kinetic friction between 

different surfaces using inclined planes or friction blocks. 

Heat Transfer Experiment: Investigate the mechanisms of heat 

transfer (conduction, convection, radiation) by conducting experiments such 

as heating liquids on a hot plate, measuring temperature changes, and 

observing thermal energy transfer. 

Wave Investigation: Study the properties of waves (e.g., wavelength, 

frequency, amplitude) using simple wave generators or ripple tanks, and 

observe phenomena such as interference, diffraction, and standing waves. 

Optics Experiment: Explore the behavior of light using lenses, mirrors, 

and prisms, and conduct experiments to investigate phenomena such as 

reflection, refraction, and dispersion. 

Newton's Laws Investigation: Demonstrate and verify Newton's laws of 

motion by conducting experiments involving the motion of objects on 

inclined planes, collisions, or the behavior of forces acting on objects. 

Sound Investigation: Investigate the properties of sound waves (e.g., 

pitch, frequency, amplitude) using tuning forks, resonance tubes, or musical 

instruments, and explore phenomena such as the Doppler effect. 

These simple investigations provide opportunities for students to 

engage with fundamental concepts in physics, develop critical thinking 

skills, and gain practical experience with scientific inquiry methods. They 

can also serve as effective demonstrations to illustrate abstract concepts 

and principles in the classroom. 

Conceptual Questions in Physics an Introduction 

Conceptual questions in physics are designed to assess students' 

understanding of fundamental concepts, principles, and theories without 

requiring complex mathematical calculations. These questions focus on 

conceptual reasoning, qualitative analysis, and critical thinking rather than 

numerical computations. They aim to evaluate students' ability to apply 

physics principles to real-world situations, interpret physical phenomena, 

and make connections between different concepts.  
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Conceptual questions encourage students to think critically about 

physics concepts, articulate their understanding in their own words, and 

apply their knowledge to analyze real-world scenarios. They are often used 

in quizzes, discussions, and exams to assess students' conceptual 

understanding and promote deeper learning in physics. 

These questions prompt students to think critically about the 

fundamental principles of force and motion, including Newton's laws, 

inertia, friction, momentum, and various types of motion encountered in 

physics. They encourage deeper understanding and application of these 

concepts in different contexts. 

Conceptual questions in physics typically delve into the fundamental 

understanding of physical principles, theories, and phenomena rather than 

focusing on calculations or problem-solving. These questions often require 

deep comprehension and critical thinking rather than mere recall of 

formulas or equations. They might explore the underlying principles, 

relationships between concepts, or implications of physical theories. For 

instance: 

What is the essence of the uncertainty principle in quantum 

mechanics, and how does it challenge our classical intuition about 

measuring particles? 

How does the concept of entropy relate to the arrow of time, and why 

does the second law of thermodynamics predict the inevitability of disorder 

in isolated systems? 

These questions aim to provoke thought, stimulate discussion, and 

deepen understanding of the fundamental principles that govern the 

behaviour of the physical universe. 

Topics involved: 

1.Heat 

2.Force and motion 

3.Magnetism 

4.Electricity 

5.Measurements 
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List of the questions involved in the intervention: 

Subject:Measurements: 

1.Why is it important to zero a measuring instrument before taking a 

reading? 

2.How does the expansion of a material with temperature impact 

instruments and experimental results 

3.Time and angle are aligned as multiples of 60° Why? 

4.Is light year a measurement of distance or time? Explain 

Subject:Magnetism: 

5.Why can the iron be made to behave as magnet and wood not? 

6.What is the use of Earth’s magnetic field in navigation? Explain 

7.Why refrigerator doors equipped with magnetic gaskets and what purpose 

do they serve? 

8.What is the use of magnets in speakers? 

Subject:Electricity: 

9.Why is an electric bulb explode when it is broken? 

10.What is the Fundamental difference between parallel circuit and series 

circuit? 

11.What are the limitationsof Solar power generations? 

12. What is the Fundamental difference between primary cells and 

secondary cells? 

13. What is the Fundamental difference between renewable and non-

renewable energy sources? 

Subject:Force and motion: 

14.Why does a ball bounce up on falling? 

15.why does an ordinary pendulum clock loose time in summer? 

Subject:Heat: 

16.Can heat flow from colder object to hotter object? Explain 

17.Why can’t you tell that you have fever by touching your fore head? 

18.Why is the boiling point of sea water more than that of pure water? 

19.What is the importance of considering thermal expansion in the 

manufacturing of everyday objects, such as cookware? 
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20.How does the thermal expansion impact the design and construction of 

bridges and other structures? 

 

1.ConceptualQuestion 

1.Why is it important to zero a measuring instrument before taking a 

reading? 

Solution 

Zeroing a measuring instrument before taking a reading is crucial for 

ensuring the accuracy and reliability of the measurement. Here's why it's 

important: 

Eliminating Systematic Errors: Measuring instruments can have inherent 

systematic errors or offsets, where the instrument may consistently indicate 

a value that is either higher or lower than the true value. Zeroing the 

instrument effectively removes this offset, ensuring that subsequent 

measurements are relative to a true zero point. 

Ensuring Precision: By zeroing the instrument, you establish a reference 

point from which measurements are made. This helps to minimize errors 

due to drift or fluctuations in the instrument's reading over time, especially 

in sensitive instruments like electronic balances or pressure gauges. 

Maintaining Consistency: Zeroing the instrument ensures consistency 

across different measurements. It establishes a common starting point, 

making it easier to compare measurements taken at different times or by 

different individuals. 

Improving Sensitivity: Zeroing the instrument maximizes its sensitivity to 

changes in the quantity being measured. Without zeroing, the instrument 

may already be registering a nonzero value even when there is no input, 

reducing its sensitivity to small changes. 

Accurate Calibration: Zeroing is often part of the calibration process for 

measuring instruments. Calibrating an instrument involves adjusting it to 

match a known standard or reference. Zeroing ensures that the instrument 

is properly calibrated and provides accurate readings across its entire range. 

Teaching process done 
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Zero reading adjustment experiments in physics are conducted to calibrate 

measuring instruments and eliminate systematic errors associated with zero 

offsets. These experiments are crucial for ensuring the accuracy and 

reliability of measurements. Here are a few examples of such experiments 

across different branches of physics: 

Activity: Calibrating a Spring Scale 

Materials: 

 

Spring scale 

Known masses (e.g., weights or objects with marked masses) 

Table or flat surface 

Notebook and pen 

Procedure: 

Setup: Place the spring scale on a flat surface, such as a table, ensuring 

that it is not tilted or obstructed. 

Zero Adjustment: Before starting the experiment, observe where the pointer 

or dial on the spring scale rests when no force is applied. If the scale does 

not read zero, use the adjustment screw or knob (if available) to set the scale 

to zero. 

Measurement: Begin by adding a known mass to the spring scale. Record 

the reading shown on the scale and the corresponding mass in your 

notebook. Repeat this step with several different masses, ensuring that they 

cover a range of values. 

Analysis: Plot a graph of force (measured in Newtons) versus mass 

(measured in kilograms) using the data collected. Use the known masses to 

calculate the force applied to the spring scale. 
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Calibration: Based on the graph, determine if the spring scale requires 

further adjustment to accurately measure forces. If the graph does not pass 

through the origin (0,0), the scale may need recalibration. 

Re-adjustment: If recalibration is necessary, repeat the zero adjustment 

step. Use the adjustment screw or knob to set the scale to zero when no 

force is applied. 

Verification: After recalibration, repeat the measurements with the known 

masses and record the readings. Check if the scale now accurately measures 

forces and if the graph of force versus mass passes through the origin. 

Learning Activity 

Suggest some equipment all the time need zero adjustment 

1.Calibrating a Thermometer  

2.Balancing a Beam or Lever  

3.Calibrating a Spring Scale  

4.Zeroing a Stopwatch or Timer 

2.Conceptual Question 

How does the expansion of a material with temperature impact 

instruments and experimental results? 

Solution 

The expansion of materials with temperature can significantly impact 

instruments and experimental results in several ways: 

Dimensional Changes: Many materials expand or contract when heated or 

cooled, causing changes in their dimensions. This can affect the accuracy of 

measurements made using instruments that rely on precise dimensions. For 

example, rulers, calipers, and other measuring devices may provide 

inaccurate readings if their materials expand or contract significantly with 

temperature changes. 

Calibration Shifts: Instruments that are calibrated based on specific 

temperature conditions may experience shifts in their calibration as the 

temperature changes. For instance, thermometers or pressure gauges 

calibrated at room temperature may give incorrect readings when exposed to 

higher or lower temperatures due to the expansion or contraction of the 

materials they are made of. 
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Mechanical Stress: Differential expansion or contraction of materials in an 

instrument can lead to mechanical stress and strain, potentially causing 

damage or deformation. This is particularly critical in precision instruments 

where even small changes in dimensions can affect performance. For 

example, optical instruments like telescopes or microscopes may experience 

misalignment due to thermal expansion, leading to blurry images or 

inaccurate measurements. 

Interference with Moving Parts: Instruments with moving parts, such as 

mechanical clocks, balances, or rotating machinery, may be affected by 

thermal expansion. Changes in dimensions can lead to increased friction, 

binding, or improper functioning of the moving parts, impacting the 

instrument's performance and accuracy. 

Material Properties: The thermal expansion coefficient of materials can 

vary significantly depending on their composition and structure. 

Instruments made of different materials may exhibit different levels of 

expansion, leading to complex interactions and potential errors in 

measurements. Understanding and accounting for these material properties 

is crucial for minimizing the impact of thermal expansion on experimental 

results. 

Experimental Design: In experimental setups, thermal expansion effects 

must be considered during the design phase to mitigate their impact on 

results. For example, in experiments involving temperature-sensitive 

measurements or materials, insulation or temperature control systems may 

be employed to minimize temperature fluctuations and their effects on 

instruments. 
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Teaching process done 

Title: Fun with Thermal Expansion 

Materials: 

 

Balloons (latex or rubber) 

Clear glass bottle or jar 

Hot water 

Ice water 

Marker or tape 

Optional: Food colouring for balloons (to make them more visible) 

Procedure: 

Preparation: 

Inflate a balloon to a moderate size but do not tie it off yet. 

Fill the glass bottle or jar with hot water (not boiling) and place it on a flat 

surface. 

Fill another container with ice water. 

Observation: 

1.Ask the kids to observe the size and shape of the balloon before starting 

the activity. 

2.Discuss with them what they think will happen to the balloon when it's 

exposed to different temperatures. 

Hot Water Experiment: 

1.Carefully stretch the open end of the balloon over the mouth of the glass 

bottle containing hot water. 

2.Observe and discuss what happens to the balloon as it is exposed to the 

heat from the water. The balloon should inflate as the air inside it expands 

due to the heat. 
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Ice Water Experiment: 

1.After observing the balloon in the hot water, remove it from the bottle and 

place it in the container of ice water. 

2.Observe and discuss what happens to the balloon as it is exposed to the 

cold temperature of the ice water. The balloon should shrink as the air 

inside it contracts due to the cold temperature. 

Comparison: 

Compare the size and shape of the balloon before and after each experiment. 

Discuss how the temperature of the surroundings affects the volume of the 

air inside the balloon, leading to expansion or contraction. 

 

Optional Extension: 

If using food coloring, add a few drops to the balloons before inflating them. 

This can make it easier for kids to see the changes in size and shape more 

clearly. 

Learning Activity 

1.What happened to the balloon when it was placed in hot water? Why? 

2.What happened to the balloon when it was placed in ice water? Why? 

3.Can you think of other materials that might expand or contract with 

temperature changes? 

4.How might the concept of thermal expansion be useful in everyday life or 

in engineering? 

3.Conceptual Question 

Time and angle are aligned as multiples of 60° Why? 

Solution 

Babylonian Numerical System: The Babylonians, who lived around 2000 

BCE, used a base-60 numerical system called sexagesimal. This system 

likely originated from their observations of the night sky, where they noticed 

that the apparent motion of celestial bodies repeated every 360 degrees (a 

full circle). They divided this circle into smaller units, each corresponding to 

1/60th of a degree, which became known as degrees. This system was 

highly influential and is still used today for measuring angles, time, and 

geographic coordinates. 
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Sumerian Influence: The Sumerians, who were contemporaries of the 

Babylonians, also used a base-60 numerical system. This system likely 

influenced the Babylonians and contributed to the widespread adoption of 

sexagesimal units. 

Convenience and Compatibility: The division of a circle into 360 degrees 

and each degree into 60 minutes (') and each minute into 60 seconds (") 

provides a convenient and easily divisible framework for measuring angles. 

This system allows for precise measurements and calculations without the 

need for fractional or decimal representations. 

Historical Continuity: Over time, the Babylonian sexagesimal system 

became ingrained in various cultures and civilizations, including the Greeks, 

Egyptians, and later, the Islamic world and medieval Europe. It was adopted 

for various applications, including astronomy, navigation, cartography, and 

timekeeping. This historical continuity contributed to its persistence and 

widespread use. 

Integration into Timekeeping: The division of a day into 24 hours, each 

hour into 60 minutes, and each minute into 60 seconds is a direct extension 

of the sexagesimal system. This alignment of time with angles further 

solidified the association between the two, even though time and angles are 

fundamentally different concepts. 

Teaching process done 

Title: Exploring the Connection Between Time and Angles 

Materials: 

 

Large circular clock face or printed clock template 

Protractor 

Coloured markers or pencils 
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Stopwatch or timer 

Worksheet or paper for recording observations 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of angles and how 

they are measured in degrees. 

Introduce the idea that a circle can be divided into 360 degrees, and each 

degree can be further divided into minutes and seconds. 

Exploring Angles: 

Distribute the protractors and encourage the participants to measure and 

mark various angles on the clock face. Start with 90°, 180°, 270°, and 360°. 

Have them explore other angles of their choice, such as 45°, 60°, or 120°, 

and mark them on the clock face using different colours. 

Connecting Time and Angles: 

Discuss how the division of a circle into degrees is related to the division of 

time into hours, minutes, and seconds. 

Show how a clock face represents a circle, with each hour marking 30° (360° 

divided by 12 hours). 

Demonstrate how each hour can be further divided into minutes and 

seconds, aligning with the subdivision of angles. 

Time Measurement: 

Use the stopwatch or timer to measure one minute and record the time. 

Discuss how one minute corresponds to 1/60th of an hour, just like one 

degree corresponds to 1/360th of a circle. 

Hands-on Activity: 

Have the participants create their own clock faces on paper, marking the 

hours, minutes, and seconds with coloured markers. 

Encourage them to calculate and mark the angles corresponding to each 

hour, minute, and second on their clock faces using the protractors. 

Learning Activity 

Discuss the observations and connections made during the activity. 

Ask the participants to reflect on the historical and mathematical 

significance of aligning time and angles as multiples of 60. 
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Explore the historical origins of the division of circles and time into units of 

60. 

Discuss real-world applications of the connection between time and angles, 

such as navigation, astronomy, and engineering. 

4.Conceptual Question 

Is light year a measurement of distance or time? Explain 

Solution 

A light-year is a unit of distance, not time. It represents the distance 

that light travels in one year through a vacuum at a constant speed of 

approximately 299,792,458 meters per second (or about 186,282 miles per 

second). 

Given that light travels at a finite speed, it takes time for light to travel 

from one point to another. Therefore, a light-year can also be thought of as a 

measure of time it takes for light to travel a certain distance. However, the 

primary definition and usage of a light-year in physics and astronomy are as 

a unit of distance, particularly in the context of measuring vast cosmic 

distances. 

For example, when astronomers talk about the distance to stars or 

galaxies, they often use light-years because the vast distances involved are 

better conveyed in terms of the time it takes for light to travel rather than in 

conventional units like kilometers or miles. 

Teaching process done 

Title: Light-Year Exploration 

Materials: 

 

Large outdoor space or gymnasium 



25 

Measuring tape or meter sticks 

Stopwatch or timer 

Markers or cones 

Procedure: 

Introduction: 

1.Begin by discussing with the participants the speed of light and how it is 

one of the fastest known speeds in the universe. 

2.Explain that a light-year is a unit of distance, representing the distance 

that light travels in one year. 

3.Optionally, provide information sheets or brief explanations to reinforce 

these concepts. 

Setting Up the Activity: 

1.Mark a starting point in the outdoor space or gymnasium using a marker 

or cone. 

2.Use the measuring tape or meter sticks to measure out a distance of 

approximately 300,000,000 meters (the approximate speed of light in meters 

per second) in a straight line from the starting point. Place another marker 

or cone at this point to represent the end of the light-year. 

Activity: 

1.Divide the participants into small groups and assign each group a starting 

point. 

2.Explain that the objective is to simulate the journey of light traveling a 

distance of one light-year. 

3.Have one member from each group act as "light particles" and stand at the 

starting point. 

4.Start the stopwatch or timer and instruct the "light particles" to start 

moving towards the end marker at a constant speed. 

5.As the "light particles" move, encourage the rest of the group to observe 

and track their progress. 

Learning Activity 

1.After the activity, gather the participants together for a discussion. 

2.Ask the groups to share their observations and experiences during the 

activity. 
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3.Discuss how the distance traveled by the "light particles" corresponds to 

the concept of a light-year as a unit of distance. 

4.Emphasize that a light-year is not a measure of time but rather a measure 

of the vast distances in space that light can travel over the course of one 

year. 

5.Use the opportunity to reinforce the idea that the speed of light is constant 

and incredibly fast, making it a useful tool for measuring cosmic distances. 

 

5.Conceptual Question 

Why can the iron be made to behave as magnet and wood not? 

Solution 

The ability of iron to be magnetized while wood cannot be magnetized 

primarily stems from the differences in their atomic and molecular 

structures: 

Atomic Structure: Iron (Fe) is a ferromagnetic material, which means it has 

unpaired electrons in its outermost electron shell. These unpaired electrons 

create tiny magnetic fields, known as magnetic domains, within the iron. 

Wood, on the other hand, is primarily composed of nonmagnetic materials 

such as cellulose and lignin. These materials do not have unpaired electrons 

that can align to create magnetic fields. 

Alignment of Magnetic Domains: In iron and other ferromagnetic 

materials, when exposed to an external magnetic field, the magnetic 

domains can align in the direction of the magnetic field, creating a net 

magnetic field for the entire object. This alignment of magnetic domains is 

what makes iron behave as a magnet. 

In wood and other nonmagnetic materials, the lack of unpaired electrons 

and magnetic domains prevents them from aligning in response to an 

external magnetic field. Therefore, wood cannot be magnetized in the same 

way as iron. 

Retaining Magnetism:Iron can retain its magnetism even after the external 

magnetic field is removed because the aligned magnetic domains lock into 

place.  
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Wood, being nonmagnetic, does not have magnetic domains that can retain 

alignment, so it does not retain magnetism. 

 

Teaching process done 

Title: Magnetism Exploration 

Materials: 

 

Bar magnet or horseshoe magnet 

Pieces of iron (such as nails or paperclips) 

Pieces of wood (such as popsicle sticks or wooden blocks) 

Tray or flat surface 

Optional: Iron filings, plastic container, and cardboard sheet (for magnet 

field visualization) 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of magnetism and 

how some materials, like iron, can be magnetized, while others, like wood, 

cannot. 

Introduce the activity by explaining that they will explore the magnetizability 

of different materials. 

Setup: 

Place the tray or flat surface on a table. 

Spread out the pieces of iron and wood on the tray. 

Exploration: 

1.Start by demonstrating the magnetic properties of iron using the bar 

magnet or horseshoe magnet. 
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2.Pick up a piece of iron (such as a nail) with the magnet and show how it 

sticks to the magnet. 

3.Encourage the participants to experiment with the magnet and pieces of 

iron, observing how the iron is attracted to the magnet and can be easily 

picked up. 

Next, attempt to attract the pieces of wood with the magnet and observe that 

they do not stick or show any magnetic properties. 

Learning Activity 

1.Gather the participants together and discuss their observations. 

2.Ask them why they think the iron was attracted to the magnet while the 

wood was not. 

3.Guide the discussion to the concepts of magnetic materials and 

magnetizability, emphasizing that materials like iron have magnetic 

properties due to their atomic structure, while nonmagnetic materials like 

wood do not. 

6.Conceptual Question 

What is the use of Earth’s magnetic field in navigation? Explain 

Solution 

The Earth's magnetic field plays a crucial role in navigation, particularly for 

determining direction and orientation. Here's how it is used: 

Compass Navigation: 

One of the most significant uses of Earth's magnetic field in navigation is 

with the magnetic compass. A magnetic compass consists of a magnetized 

needle mounted on a pivot, allowing it to rotate freely. The needle aligns 

itself with the Earth's magnetic field, with one end pointing towards the 

Earth's magnetic north pole and the other end pointing towards the 

magnetic south pole. 

By observing the orientation of the compass needle relative to known 

magnetic directions (such as magnetic north), navigators can determine 

their direction of travel. This provides a simple and reliable method for 

navigation, especially in environments where other navigational aids may be 

unavailable or unreliable, such as at sea or in remote areas. 
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Aiding in Map Reading: 

Earth's magnetic field is also used in conjunction with maps and charts to 

determine headings and bearings. Many maps include magnetic declination 

information, which indicates the angular difference between true north 

(aligned with the Earth's axis of rotation) and magnetic north (aligned with 

the Earth's magnetic field). Navigators can adjust their compass readings 

accordingly to account for this declination and navigate accurately. 

Teaching process done 

Title: Magnetic Compass Exploration 

Materials: 

 

Magnetic compasses (enough for each participant or group) 

Maps of the local area or compass rose diagrams 

Markers or flags to set up a course (if conducting the activity outdoors) 

Notebook and pen for each participant or group 

Procedure: 

Introduction: 

Begin by discussing the importance of navigation and how people have used 

various tools throughout history to find their way. 

Introduce the concept of Earth's magnetic field and its role in navigation, 

particularly with magnetic compasses. 

Setup: 

1.Provide each participant or group with a magnetic compass and a map 

showing the area or compass rose diagrams indicating magnetic north. 

Orientation: 
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2.Instruct the participants to first orient themselves with the compass and 

the map. They should identify the direction of magnetic north using the 

compass and align the map accordingly. 

Navigation Challenge: 

1.Present a navigation challenge for the participants to complete using the 

magnetic compasses. 

2.Depending on the setting and resources available, the challenge could 

involve following a designated course, locating specific waypoints, or finding 

hidden objects using compass bearings. 

3.Encourage the participants to use their compasses to determine headings 

and navigate to the desired locations. 

Learning Activity 

1.After completing the navigation challenge, gather the participants together 

for a discussion. 

2.Review the observations and experiences recorded by the participants 

during the activity. 

3.Discuss how Earth's magnetic field influenced their use of the magnetic 

compasses for navigation. 

4.Explain how knowing the direction of magnetic north helped them 

determine their headings and navigate to the desired locations. 

7.Conceptual Question 

Why refrigerator doors equipped with magnetic gaskets and what 

purpose do they serve? 

Solution 

Refrigerator doors are equipped with magnetic gaskets to create a tight seal 

between the door and the refrigerator cabinet. These gaskets serve several 

important purposes: 

Maintaining Temperature: 

The primary purpose of the magnetic gaskets is to prevent warm air from 

entering the refrigerator and cold air from escaping. When the door is 

closed, the magnetic gaskets create an airtight seal, which helps to maintain 

the desired temperature inside the refrigerator. This is crucial for preserving 

the freshness and quality of perishable food items stored within. 
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Energy Efficiency: 

By effectively sealing the refrigerator door, the magnetic gaskets help to 

improve energy efficiency. When cold air remains trapped inside the 

refrigerator, the compressor does not need to work as hard to maintain the 

desired temperature. This results in lower energy consumption and reduced 

electricity bills. 

Teaching process done 

Title: Magnetic Gasket Seal Challenge 

Materials: 

 

Two identical empty cardboard boxes (to represent refrigerator 

compartments) 

Magnets (small magnets or magnetic strips) 

Small objects or food items (to represent items inside the refrigerator) 

Stopwatch or timer 

Tape 

Procedure: 

Introduction: 

Begin by discussing the importance of refrigerator doors and how they keep 

the cold air inside to maintain food freshness. 

Explain that magnetic gaskets play a crucial role in creating a seal that 

prevents air leakage and keeps the refrigerator running efficiently. 

Setup: 

Divide the participants into small groups and provide each group with two 

identical cardboard boxes. 
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Tape the edges of one box shut to represent a refrigerator with a properly 

functioning magnetic gasket seal. 

Leave the other box open to represent a refrigerator with a broken or 

ineffective magnetic gasket seal. 

Challenge: 

Place a few small objects or food items inside each cardboard box to 

represent items stored in the refrigerator compartments. 

Instruct the groups to shake both boxes vigorously for a set amount of time 

(e.g., 1 minute). 

Encourage the participants to observe and compare the contents of the two 

boxes after shaking. 

Observations: 

After the shaking activity, have the groups open both boxes and observe the 

contents. 

Discuss any differences between the two boxes, such as items falling out or 

shifting positions. 

Emphasize that the closed box with a taped seal represents a refrigerator 

with a properly functioning magnetic gasket seal, while the open box 

represents a refrigerator with a broken seal. 

Learning Activity 

1.Gather the groups together for a discussion. 

2.Ask the participants to reflect on the observations and discuss the 

importance of a tight seal on refrigerator doors. 

3.Explain how magnetic gaskets work to create a seal that prevents cold air 

from escaping and warm air from entering, thus maintaining the freshness 

and quality of food stored inside. 

4.Explore real-life examples of magnetic gaskets on refrigerator doors and 

examine how they create a tight seal. 

5.Discuss the consequences of a broken or ineffective magnetic gasket seal, 

such as increased energy consumption and food spoilage. 
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8.Conceptual Question 

What is the use of magnets in speakers? 

Solution 

Magnets play a crucial role in the operation of speakers, particularly in 

converting electrical signals into sound waves. Here's how magnets are used 

in speakers: 

Speaker Driver Operation: 

Speakers typically contain one or more drivers, which are components 

responsible for producing sound waves. The main types of speaker drivers 

are woofers (for low-frequency sounds), tweeters (for high-frequency 

sounds), and midrange drivers (for mid-frequency sounds).Each driver 

consists of a diaphragm (often made of paper, plastic, or metal) attached to a 

voice coil. 

The voice coil is a wire wound around a cylindrical former (bobbin). 

When an electrical signal is applied to the voice coil, it becomes an 

electromagnet. This electromagnet interacts with a permanent magnet to 

produce a magnetic field. 

Electromagnetic Force: 

The interaction between the electromagnet (voice coil) and the permanent 

magnet generates a force known as the Lorentz force. This force causes the 

voice coil and attached diaphragm to move back and forth rapidly. 

The movement of the diaphragm creates changes in air pressure, producing 

sound waves that correspond to the original electrical signal. 

Magnet Types: 

Permanent magnets are commonly used in speakers due to their ability to 

create a stable magnetic field without the need for an external power source. 

Neodymium magnets are often used in modern speakers due to their strong 

magnetic properties and small size, which allows for compact speaker 

designs. 

Ferrite magnets are also widely used in speakers, particularly in larger 

drivers, due to their cost-effectiveness and adequate magnetic strength. 

Teaching process done 

Title: Build Your Own Speaker 
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Materials: 

 

Paper or plastic cups (2 per participant) 

Copper wire (approximately 1 meter per participant) 

Neodymium magnets or other small magnets (1 per participant) 

Masking tape or electrical tape 

Paper or plastic diaphragm material (e.g., thin plastic sheet, aluminum foil, 

wax paper) 

Audio source (such as a smartphone or MP3 player) 

Optional: Battery-powered amplifier (if available) 

Procedure: 

Introduction: 

Begin by discussing the basic principles of how speakers work, focusing on 

the interaction between magnets and electrical currents to produce sound 

waves. 

Explain that participants will be building their own simple speaker systems 

to demonstrate these principles. 

Building the Speaker: 

Distribute the materials to each participant or group. 

Instruct the participants to start by winding the copper wire around one of 

the cups to create a coil. Leave a few inches of wire loose at each end. 

Tape the ends of the wire to the cup to secure the coil in place. 

Place the magnet inside the other cup and tape it securely to the bottom. 

Carefully thread the loose ends of the wire through the bottom of the cup 

with the magnet and position them near the center of the magnet without 

touching it. 
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Creating the Diaphragm: 

Cut a small circle of diaphragm material (paper or plastic) slightly larger 

than the opening of the cup with the coil. 

Attach the diaphragm material over the opening of the cup with the coil 

using tape, ensuring it is stretched taut and can vibrate freely. 

Connecting the Speaker: 

Connect the loose ends of the wire from the coil to the audio source, such as 

a smartphone or MP3 player. If available, connect the wire to a battery-

powered amplifier for louder sound. 

Testing the Speaker: 

Play a music or sound clip on the audio source and observe the vibrations of 

the diaphragm material. 

Encourage the participants to experiment with different audio sources and 

volume levels to observe how they affect the sound produced by the speaker. 

Learning Activity 

1.Gather the participants together for a discussion. 

2.Ask them to describe their observations and experiences with the 

homemade speakers. 

3.Discuss how the interaction between the coil (acting as an electromagnet) 

and the permanent magnet creates vibrations in the diaphragm, producing 

sound waves. 

4.Emphasize the role of magnets in speakers and how they are essential for 

converting electrical signals into sound. 

9.Conceptual Question 

Why is an electric bulb explode when it is broken? 

Solution 

When an electric bulb is broken, particularly an incandescent bulb, the 

sudden rupture of the bulb can lead to an explosion-like effect. Here's why: 

Vacuum or Gas Fill: 

Incandescent bulbs are typically filled with either a vacuum or an inert gas, 

such as argon or nitrogen, to prevent the filament from oxidizing and 

burning out quickly. The presence of this vacuum or gas fill inside the bulb 

creates a pressure difference between the inside and outside of the bulb. 
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Sudden Release of Pressure: 

When an incandescent bulb is broken, whether by impact or other means, 

the sudden rupture of the glass envelope allows the internal pressure to 

equalize rapidly with the external atmospheric pressure. 

If the bulb is filled with a gas, the sudden release of pressure can cause the 

gas inside the bulb to expand rapidly. This expansion can create a forceful 

burst that propels glass fragments and debris outward, resembling an 

explosion. 

Filament Damage: 

In addition to the pressure release, the breaking of the bulb can also 

damage the fragile filament inside. If the filament is still hot or energized at 

the time of breakage, it can cause a spark or arc between the broken ends of 

the filament. This spark can ignite any flammable materials nearby, further 

contributing to the explosive effect. 

Teaching process done 

Title: Exploring Electric Bulb Breakage 

Materials: 

 

Several incandescent bulbs (unused or expired) 

Safety goggles 

Hammer or other blunt object for breaking bulbs 

Clear plastic container or box (for safety containment) 

Optional: Slow-motion video camera or smartphone with slow-motion 

recording capability 
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Procedure: 

Introduction: 

Begin by discussing the safety precautions needed when handling electric 

bulbs and the potential risks associated with breakage.Explain that 

participants will conduct experiments to observe what happens when 

electric bulbs are broken and explore the factors contributing to the 

explosion-like effect. 

Safety Precautions: 

Before starting the activity, ensure that all participants wear safety goggles 

to protect their eyes from flying glass fragments. 

Set up a clear plastic container or box to contain any glass debris generated 

during the experiments. 

Experiment Setup: 

Place an incandescent bulb inside the plastic container or box. 

Position the container in a safe and controlled environment, such as a 

laboratory bench or outdoor area away from people and fragile objects. 

Breaking Bulbs: 

Using the hammer or blunt object, carefully break the bulb inside the 

container. Aim to strike the bulb near the base to minimize the risk of 

shattering. 

Observe and record the events that occur when the bulb is broken. Pay 

attention to the direction and force of any glass fragments expelled from the 

bulb. 

Observations and Analysis: 

After breaking the bulb, examine the debris inside the container and discuss 

any observations. 

Analyze the factors that may have contributed to the explosion-like effect, 

such as the release of internal pressure, filament damage, and potential 

ignition of surrounding materials. 

Learning Activity 

Facilitate a discussion with the participants to review their observations and 

findings. 
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Discuss the physics behind the explosion-like effect, including the rapid 

equalization of pressure, filament damage, and potential ignition. 

Emphasize the importance of handling electric bulbs with care and following 

proper safety procedures to minimize the risk of injury. 

10.Conceptual Question 

What is the Fundamental difference between parallel circuit and series 

circuit? 

Solution 

The fundamental difference between parallel and series circuits lies in how 

components are connected and how current flows through them: 

Parallel Circuit: 

In a parallel circuit, the components are connected side by side, forming 

multiple paths for current to flow. 

Each component in a parallel circuit has its own separate branch and is 

connected directly across the voltage source (such as a battery). 

The voltage across each component in a parallel circuit is the same, as they 

are all connected directly across the voltage source. 

The current in a parallel circuit splits at each junction and flows through 

each branch independently before recombining at the end. 

Components in parallel have the same voltage across them but may have 

different currents flowing through them. 

Series Circuit: 

In a series circuit, the components are connected end to end, forming a 

single path for current to flow. 

The same current flows through each component in a series circuit, as there 

is only one path for the current to follow. 

The total voltage in a series circuit is divided among the components, with 

each component experiencing a voltage drop proportional to its resistance. 

The voltage across each component adds up to the total voltage of the 

circuit. 

Components in series have the same current flowing through them but may 

have different voltages across them. 
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Teaching process done 

Title: Circuit Building Challenge 

Materials: 

 

Battery pack or power supply (with multiple voltage outputs) 

Assorted resistors (with different resistance values) 

Breadboards or circuit building kits 

Connecting wires 

Multimeter (for measuring voltage and current) 

Paper and markers for labeling circuits 

Procedure: 

Introduction: 

Begin by discussing the basic concepts of parallel and series circuits, 

including how components are connected and how current flows in each 

type of circuit. 

Explain the objective of the activity, which is to build and compare parallel 

and series circuits using the provided materials. 

Setup: 

Divide the participants into small groups and provide each group with a 

battery pack or power supply, resistors, breadboards, and connecting wires. 

Set up a workstation for each group with access to the necessary materials. 

Building Parallel Circuits:Instruct the groups to build a parallel circuit by 

connecting multiple resistors in parallel across the battery pack or power 

supply.Encourage the groups to experiment with different resistor 

combinations and arrangements to observe how the circuit behaves. 
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Building Series Circuits:Next, instruct the groups to build a series circuit 

by connecting multiple resistors in series along the same path. 

Again, encourage experimentation with resistor arrangements to observe the 

differences between parallel and series circuits. 

Observations and Measurements: 

Have the groups measure the voltage across each resistor and the total 

voltage of the circuit using a multimeter. 

Similarly, measure the current flowing through each resistor and the total 

current of the circuit. 

Encourage the groups to record their observations and measurements on 

paper for later analysis. 

Learning Activity 

1.Gather the groups together for a discussion on their observations and 

findings. 

2.Compare and contrast the behavior of parallel and series circuits based on 

voltage, current, and component arrangement. 

3.Emphasize the fundamental differences between parallel and series 

circuits, including how current flows and how voltage is distributed in each 

type of circuit. 

4.Challenge the groups to design and build more complex circuits that 

incorporate both parallel and series elements. 

5.Explore real-world examples of parallel and series circuits, such as 

household electrical wiring and electronic devices. 

11.Conceptual Question 

What are the limitations of Solar power generations? 

Solution 

Solar power generation has numerous advantages, but it also has several 

limitations that can impact its widespread adoption and effectiveness: 

Intermittency and Variability: Solar power generation is dependent on 

sunlight, which varies throughout the day and is affected by weather 

conditions, seasons, and geographical location. This intermittency can lead 

to fluctuations in power output, making it challenging to maintain a stable 

and reliable energy supply. 
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Energy Storage Requirements: Solar power generation is not always 

synchronized with energy demand, particularly during peak periods when 

sunlight may be limited or unavailable. Energy storage technologies, such as 

batteries, are needed to store excess energy generated during sunny periods 

for use during periods of low sunlight or high demand. However, energy 

storage solutions can be expensive and may have limited capacity. 

Land Use and Environmental Impact: Large-scale solar power installations 

require significant land area for solar panels, which can compete with other 

land uses, such as agriculture or natural habitats. Additionally, the 

production and disposal of solar panels can have environmental impacts, 

including resource extraction, manufacturing emissions, and end-of-life 

disposal challenges. 

Geographical Constraints: Solar power generation is most effective in 

regions with abundant sunlight, such as deserts or tropical areas. In areas 

with limited sunlight or frequent cloud cover, solar power may be less 

economically viable or require larger installations to achieve the desired 

energy output. 

Energy Conversion Efficiency: Although solar photovoltaic (PV) technology 

has improved significantly in recent years, it still has lower energy 

conversion efficiency compared to other forms of energy generation, such as 

fossil fuels or nuclear power. Improving efficiency and reducing costs are 

ongoing challenges for solar power technology. 

Teaching process done 

Title: Solar Power Adventure 

Materials: 

 

Large piece of cardboard or poster board 
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Markers, crayons, or colored pencils 

Paper cutouts of suns, clouds, and other weather symbols 

Glue or tape 

Scissors 

Small toy solar panels (optional) 

Procedure: 

Introduction: 

Begin by discussing with the kids what solar power is and how it works. 

Explain that solar power comes from the sun's energy and is converted into 

electricity using solar panels. 

Introduce the concept of limitations by explaining that while solar power is 

great, there are some challenges and things to consider. 

Create a Solar Scene: 

Lay out the large piece of cardboard or poster board on a flat surface. 

Encourage the kids to use markers, crayons, or colored pencils to draw a 

sunny scene on the cardboard. They can draw the sun, clouds, sky, and any 

other elements they'd like to include. 

Help the kids cut out paper suns, clouds, and other weather symbols to add 

to their scene. They can glue or tape these cutouts onto the cardboard to 

create a 3D effect. 

Add Challenges: 

Once the solar scene is complete, introduce some challenges or limitations 

to the kids. For example, you can say that sometimes it's cloudy and the 

sun isn't shining as brightly, or it's nighttime and there's no sunlight at all. 

Have the kids brainstorm ways to overcome these challenges. For instance, 

they could add toy solar panels to their scene to represent energy storage or 

use alternative energy sources like wind turbines. 

Discussion: 

After adding the challenges, gather the kids together for a group discussion. 

Ask them to share their thoughts on the limitations they encountered and 

how they addressed them in their solar scene. 
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Guide the discussion by asking questions like: "What did you learn about 

solar power?" and "Why is it important to consider limitations when using 

solar energy?" 

Reflection and Conclusion: 

Wrap up the activity by reflecting on what the kids learned about the 

limitations of solar power generation. 

Emphasize the importance of finding creative solutions to overcome 

challenges and the role that renewable energy plays in a sustainable future. 

Encourage the kids to continue exploring and learning about solar power 

and other forms of renewable energy. 

Learning Activity 

Listing out the limitations of other renewal energy sources 

12.Conceptual Question 

What is the Fundamental difference between primary cells and 

secondary cells? 

Solution 

The fundamental difference between primary cells and secondary cells lies in 

their ability to be recharged and reused: 

Primary Cells: 

Primary cells, also known as disposable or non-rechargeable cells, are 

designed for single-use applications. 

They generate electrical energy through a chemical reaction that cannot be 

reversed or recharged. 

Once the chemical reaction is complete and the cell's energy is depleted, the 

primary cell cannot be reused and must be discarded. 

Common examples of primary cells include alkaline batteries (such as AA, 

AAA, C, D), zinc-carbon batteries, and lithium primary batteries. 

Secondary Cells: 

Secondary cells, also known as rechargeable cells or storage batteries, are 

designed for multiple-use applications. 
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They also generate electrical energy through a chemical reaction, but unlike 

primary cells, this reaction can be reversed by applying an external electrical 

current to recharge the cell. 

Secondary cells can be recharged and reused multiple times, making them 

more cost-effective and environmentally friendly compared to primary cells. 

Common examples of secondary cells include lead-acid batteries (used in 

vehicles and backup power systems), nickel-cadmium (NiCd) batteries, 

nickel-metal hydride (NiMH) batteries, and lithium-ion (Li-ion) batteries. 

Teaching process done 

Title: Battery Exploration and Comparison 

Materials: 

 

Various types of batteries (both primary and secondary): 

Primary cells: Alkaline batteries (AA, AAA), zinc-carbon batteries 

Secondary cells: Rechargeable NiMH batteries, Li-ion batteries 

Multimeter (optional, for voltage measurement) 

Notebook and pen for each participant or group 

Safety goggles (optional, for safety) 

Procedure: 

Introduction: 

Begin by discussing the concept of batteries and their role in providing 

electrical energy for various devices. 

Explain that batteries can be classified into two main types: primary cells 

(non-rechargeable) and secondary cells (rechargeable). 

Battery Identification: 

Distribute a selection of batteries to each participant or group. 
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Instruct the participants to examine the batteries and identify whether they 

are primary cells or secondary cells. They can look for markings or labels on 

the batteries to determine their type. 

Characteristics Comparison: 

Have the participants compare the characteristics of primary and secondary 

cells based on their observations and prior knowledge. Encourage them to 

consider factors such as: 

Reusability: Can the battery be recharged and reused? 

Voltage: Measure the voltage of each battery type using a multimeter (if 

available) and compare the readings. 

Learning Activity 

1.Gather the participants together for a group discussion. 

2.Ask them to share their observations and insights on the differences 

between primary and secondary cells. 

3.Facilitate a discussion on the advantages and disadvantages of each type 

of battery and their applications in different devices and scenarios. 

4.Conclude the activity by reflecting on the fundamental difference between 

primary cells and secondary cells: reusability. 

5.Emphasize the importance of considering factors such as cost, lifespan, 

and environmental impact when selecting batteries for specific applications. 

13.Conceptual Question 

What is the Fundamental difference between renewable and non-

renewable energy sources? 

Solution 

The fundamental difference between renewable and non-renewable energy 

sources lies in their availability and sustainability: 

Renewable Energy Sources: 

Renewable energy sources are derived from natural processes that are 

continuously replenished over time. 

These sources are considered sustainable because they can be naturally 

replenished within a relatively short period, typically on a human timescale. 
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Examples of renewable energy sources include solar energy, wind energy, 

hydropower (from flowing water), biomass (organic matter such as wood and 

crops), geothermal energy (heat from the Earth), and tidal energy. 

Non-renewable Energy Sources: 

Non-renewable energy sources are finite resources that are formed over 

millions of years and cannot be replenished within a human timescale. 

These sources are considered unsustainable because they are finite and will 

eventually be depleted as they are extracted and consumed. 

Examples of non-renewable energy sources include fossil fuels such as coal, 

oil, and natural gas, as well as nuclear energy (derived from uranium and 

other radioactive materials). 

Teaching process done 

Title: Energy Source Sorting Game 

Materials: 

 

Large poster board or whiteboard 

Markers 

Images or cards representing various energy sources (e.g., sun for solar 

energy, wind turbine for wind energy, coal for coal energy, etc.) 

Velcro dots or sticky tack 

Procedure: 

Introduction: 

Begin by explaining the concept of renewable and non-renewable energy 

sources to the participants. Define each type and provide examples to 

illustrate the differences between them. 

 



47 

Energy Source Sorting: 

Divide the participants into small groups or pairs. 

Distribute the images or cards representing different energy sources to each 

group. 

Instruct the groups to sort the energy sources into two categories: renewable 

and non-renewable. They can use the poster board or whiteboard to create 

two columns labeled "Renewable" and "Non-renewable." 

Sorting Challenge: 

Set a timer (if desired) and challenge the groups to complete the sorting 

activity within a specified time limit. 

Encourage the participants to discuss and collaborate as they sort the 

energy sources, sharing their reasoning and knowledge with each other. 

Group Presentations: 

Once the sorting activity is complete, have each group present their sorted 

energy sources to the rest of the participants. 

Ask each group to explain their reasoning behind placing each energy 

source in either the renewable or non-renewable category. 

Learning Activity 

1.Facilitate a group discussion to review the sorted energy sources and 

discuss any discrepancies or questions that arise.Encourage participants to 

reflect on the characteristics of renewable and non-renewable energy 

sources and how they impact energy sustainability and environmental 

conservation. 

2.To reinforce learning, consider additional activities such as a quiz or 

crossword puzzle focusing on renewable and non-renewable energy sources. 

14.Conceptual Question 

Why does a ball bounce up on falling? 

Solution 

A ball bounces up when it falls due to the conservation of energy and the 

properties of elasticity: 

Conservation of Energy: 

When a ball is dropped, it initially possesses gravitational potential energy 

due to its height above the ground. 
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As the ball falls, this potential energy is converted into kinetic energy, which 

is the energy of motion. 

When the ball hits the ground, its kinetic energy is transferred into 

deformation energy, causing the ball to temporarily flatten or deform upon 

impact. 

Elasticity: 

Most materials, including the surface of the ground and the ball itself, have 

elastic properties. Elasticity refers to a material's ability to deform under 

stress and return to its original shape when the stress is removed. 

When the ball deforms upon impact with the ground, it stores some of the 

energy from its fall as elastic potential energy in its compressed state. 

As the ball's elasticity causes it to return to its original shape, this stored 

elastic potential energy is converted back into kinetic energy, causing the 

ball to bounce back up. 

Teaching process done 

Title: Bouncing Ball Experiment 

Materials: 

 

Various balls of different sizes and materials (e.g., rubber, plastic, tennis 

ball, ping pong ball) 

Flat surface (such as a table or floor) 

Measuring tape or ruler 

Marker or tape 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of elasticity and how 

it relates to the bouncing of balls. 



49 

Explain that during the experiment, they will explore how different balls 

bounce and why they bounce back up after hitting the ground. 

Setup: 

Mark a starting point on the flat surface using a marker or tape. This will 

serve as the point from which the balls will be dropped. 

Arrange the balls in a line or group next to the starting point. 

Experiment: 

Select one of the balls and hold it at the starting point. 

Ask a participant to drop the ball from the starting point and observe what 

happens when it hits the ground. 

Encourage the participants to pay attention to how high the ball bounces 

back up and any differences they notice between the various balls. 

Repeat the experiment with different balls, noting their materials, sizes, and 

bounciness. 

Use a measuring tape or ruler to measure the height of the bounce for each 

ball. 

Record the measurements and compare the bounce heights of the different 

balls. 

Learning Activity 

1.Gather the participants together for a discussion on their observations. 

2.Ask questions to prompt critical thinking, such as: 

3.Why do you think some balls bounce higher than others? 

15.Conceptual Question 

why does an ordinary pendulum clock loose time in summer? 

Solution 

An ordinary pendulum clock can lose time in summer due to changes in 

temperature, which affect the length of the pendulum and consequently its 

period of oscillation. Here's how it happens: 

Expansion and Contraction: 

In warmer temperatures, the materials in the pendulum (such as metal or 

wood) expand due to thermal expansion. This expansion causes the length 

of the pendulum to increase. 

Effect on Period of Oscillation: 
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The period of oscillation of a pendulum (the time it takes for one complete 

swing) is directly proportional to the square root of the length of the 

pendulum.When the length of the pendulum increases due to thermal 

expansion in summer, its period of oscillation also increases. 

Clock Mechanism: 

Pendulum clocks are designed to keep time based on the regularity of the 

pendulum's oscillations. The clock mechanism is calibrated to the specific 

length of the pendulum to ensure accurate timekeeping. 

Effect on Timekeeping: 

When the length of the pendulum increases in summer due to thermal 

expansion, the period of oscillation also increases. This means that each 

swing of the pendulum takes slightly longer than usual.As a result, the 

clock will tick more slowly in summer, causing it to lose time over an 

extended period. 

Teaching process done 

Title: Pendulum Timekeeper Experiment 

Materials: 

 

Ordinary pendulum clock (preferably one with a visible pendulum) 

Thermometer 

Heating source (e.g., lamp or hair dryer) 

Ice pack or cool surface 

Stopwatch or timer 

Notebook and pen for recording observations 

Procedure: 

Introduction: 
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Start by discussing with the participants the basic principles of pendulum 

clocks and how they keep time based on the regular oscillations of a 

pendulum. 

Explain that changes in temperature can affect the length of the pendulum 

and consequently its timekeeping accuracy. 

Setup: 

Place the pendulum clock in a stable location where it can swing freely 

without obstruction. 

Use the thermometer to measure and record the room temperature near the 

clock. 

Baseline Measurement: 

Start the pendulum clock and use a stopwatch or timer to measure the time 

it takes for the pendulum to complete 10 oscillations. 

Record the time taken for the 10 oscillations in the notebook. 

Temperature Change - Heating: 

Introduce a heating source (e.g., lamp or hair dryer) near the pendulum 

clock to increase the temperature in the room. 

Allow the temperature to increase for a few minutes while monitoring the 

pendulum's movement. 

After the temperature has stabilized, repeat the measurement of the time 

taken for 10 oscillations and record the result. 

Temperature Change - Cooling: 

Now, introduce a cool surface or ice pack near the pendulum clock to 

decrease the temperature in the room. 

Allow the temperature to decrease for a few minutes while monitoring the 

pendulum's movement. 

After the temperature has stabilized, repeat the measurement of the time 

taken for 10 oscillations and record the result. 

Learning Activity 

1.Compare the time measurements taken at different temperatures. 

2.Discuss the observations and any differences in the pendulum's 

movement and timekeeping accuracy. 
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3.Explain how the lengthening or shortening of the pendulum due to 

temperature changes affects its period of oscillation and, consequently, the 

accuracy of the clock. 

16.Conceptual Question 

Can heat flow from colder object to hotter object? Explain 

Solution 

No, heat does not naturally flow from a colder object to a hotter object. Heat 

transfer occurs spontaneously in the direction of decreasing temperature, 

moving from hotter objects to colder objects. This is governed by the second 

law of thermodynamics, which states that heat flows spontaneously from 

regions of higher temperature to regions of lower temperature. 

This principle can be understood through the concept of entropy, which 

measures the degree of disorder or randomness in a system. In any 

spontaneous process, the total entropy of the system and its surroundings 

tends to increase. Heat naturally flows from hotter to colder objects because 

it leads to an increase in entropy by spreading out thermal energy and 

equalizing temperature differences. 

When considering individual molecules or particles, heat transfer occurs 

due to the random motion of particles, known as thermal motion. In a hotter 

object, particles have higher kinetic energy and move more rapidly. When in 

contact with a colder object, these high-energy particles collide with the 

particles of the colder object, transferring energy to them and increasing 

their kinetic energy. Over time, this process leads to a transfer of heat from 

the hotter object to the colder object until thermal equilibrium is reached, 

and the temperatures of both objects equalize. 

Teaching process done 

Title: Heat Flow Exploration 

Materials: 
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Two containers or cups 

Hot water (from a kettle or hot tap) 

Cold water (from a refrigerator or ice) 

Thermometer 

Stopwatch or timer 

Notebook and pen for recording observations 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of heat transfer and 

the direction in which heat flows between objects of different temperatures. 

Explain that the activity will involve observing and comparing the behavior 

of hot and cold water to understand why heat does not flow from colder 

objects to hotter objects. 

Setup: 

Fill one container with hot water and the other container with cold water. 

Use the thermometer to measure and record the initial temperatures of the 

hot and cold water. 

Observations: 

Ask the participants to carefully observe the behavior of the hot and cold 

water in their respective containers. 

Encourage them to note any changes they observe, such as movement of 

water molecules, formation of condensation, or changes in temperature 

gradients. 

Heat Flow Demonstration: 

Use food coloring (if available) to dye the hot water a distinct color, such as 

red or blue. 
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Pour a small amount of the dyed hot water into the container of cold water, 

and observe what happens. 

Discuss the observations with the participants, focusing on how the colors 

mix and any changes in temperature distribution. 

Measurement: 

Use the thermometer to measure and record the temperatures of both 

containers at regular intervals (e.g., every minute) over a period of time. 

Use the stopwatch or timer to track the duration of the observation period. 

Data Analysis: 

Plot the temperature data on a graph to visualize the changes in 

temperature over time for both the hot and cold water. 

Discuss the trends observed in the temperature data and compare them to 

the initial observations. 

Conclusion: 

Conclude the activity by summarizing the key findings and reinforcing the 

concept that heat flows from hotter objects to colder objects. 

Discuss the implications of this principle in everyday life and scientific 

phenomena. 

Encourage participants to reflect on how heat transfer affects various 

processes and systems in the world around them. 

Learning Activity 

1.List out the equipment whichis used for removing heat from colder object 

to hotter object 

17.Conceptual Question 

Why can’t you tell that you have fever by touching your fore head? 

Solution 

You can't reliably tell if you have a fever by touching your forehead because 

the sensation of warmth or coolness on the skin is not an accurate indicator 

of body temperature. Here's why: 

Surface Temperature vs. Core Temperature: 

When you touch your forehead, you are sensing the surface temperature of 

the skin, which can be influenced by various factors such as environmental 

temperature, blood flow, and moisture. 
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However, the body's core temperature, which is a better indicator of fever, is 

regulated by the hypothalamus in the brain and remains relatively stable 

under normal conditions, typically around 98.6°F (37°C). 

Fever Response: 

Fever is the body's natural response to infection, illness, or inflammation. 

When the body detects an invader such as bacteria or viruses, it releases 

chemicals called pyrogens that act on the hypothalamus to raise the body's 

set point for temperature. 

As a result, the hypothalamus signals the body to generate and conserve 

heat, leading to an increase in core temperature. This elevated core 

temperature helps the body fight off the infection by activating the immune 

system and inhibiting the growth of pathogens. 

Peripheral Sensation: 

While fever causes an increase in core temperature, the sensation of warmth 

or coolness on the skin's surface may vary depending on factors such as 

sweating, vasodilation (widening of blood vessels), or environmental 

conditions. 

Touching the forehead may give the impression of warmth due to increased 

blood flow to the skin's surface or the presence of sweat, but it does not 

provide an accurate measurement of core body temperature. 

Teaching process done 

Title: Fever Detectives 

Materials: 

 

Thermometers (oral, temporal artery, or infrared forehead thermometer) 

Index cards or small pieces of paper 
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Markers 

Access to a sink with warm and cold water 

Towels or paper towels 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of fever and how it is 

a sign of illness or infection. 

Explain that while people often use the back of their hand or forehead to 

check for fever, this method is not reliable for accurate temperature 

measurement. 

Surface vs. Core Temperature: 

Explain the difference between surface temperature (the temperature of the 

skin) and core body temperature (the temperature inside the body). 

Discuss how fever is caused by an increase in core body temperature, which 

is regulated by the hypothalamus in the brain. 

Hands-on Experiment - Warm and Cold Sensation: 

Divide the participants into pairs. 

Have one participant immerse their hand in warm water for a few seconds, 

then remove it and shake off any excess water. 

Have the other participant gently touch the wet hand of their partner with 

the back of their hand and describe the sensation. 

Repeat the experiment using cold water instead of warm water. 

Discuss the differences in sensation and emphasize that the perceived 

temperature on the skin's surface may not accurately reflect core body 

temperature. 

Temperature Measurement: 

Demonstrate how to use a thermometer to measure body temperature 

accurately. 

Provide each participant with an index card or piece of paper and ask them 

to write down the steps for taking their own temperature using a 

thermometer. 
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Encourage participants to practice using the thermometer on themselves or 

on a partner to measure their oral, temporal artery, or forehead 

temperature. 

Learning Activity 

1.Lead a group discussion to review the findings of the experiment and the 

importance of accurate temperature measurement. 

2.Discuss why relying on the sensation of warmth or coolness on the 

forehead or hand is not a reliable method for detecting fever. 

3.Conclude the activity by summarizing the key points learned and 

reinforcing the importance of using a thermometer to measure body 

temperature accurately. 

4.Encourage participants to share their newfound knowledge with friends 

and family to promote better understanding of fever detection. 

18.Conceptual Question 

Why is the boiling point of sea water more than that of pure water? 

Solution 

he boiling point of sea water is higher than that of pure water primarily due 

to the presence of dissolved salts and other impurities in seawater. Here's 

why: 

Effect of Dissolved Solids: 

Sea water contains various dissolved salts and minerals, such as sodium 

chloride (table salt), magnesium chloride, calcium carbonate, and potassium 

sulfate, among others. 

These dissolved solids increase the boiling point of water by raising its 

boiling point elevation. This phenomenon is known as boiling point 

elevation. 

Boiling Point Elevation: 

When a solute, such as salt, is dissolved in a solvent, such as water, it 

disrupts the formation of the solvent's vapor molecules during boiling. 

As a result, the vapor pressure of the solution is lower than that of the pure 

solvent, which means the solution needs to be heated to a higher 

temperature to reach its boiling point and overcome the pressure of the 

surrounding atmosphere. 
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The extent of boiling point elevation depends on the concentration of 

dissolved solids in the solution. In the case of sea water, which contains a 

relatively high concentration of dissolved salts, the boiling point elevation is 

significant compared to pure water. 

Salt Concentration in Sea Water: 

The concentration of dissolved salts in sea water varies depending on factors 

such as location, depth, and environmental conditions. 

On average, sea water has a salinity (salt concentration) of about 3.5% by 

weight, although this can vary widely from place to place. 

The higher the concentration of dissolved salts, the greater the boiling point 

elevation and the higher the boiling point of sea water compared to pure 

water. 

Teaching process done 

Title: Boiling Point Elevation Experiment 

Materials: 

 

Two identical pots or containers 

Water 

Table salt (sodium chloride) 

Heat source (stove or hot plate) 

Thermometer 

Stopwatch or timer 

Notebook and pen for recording observations 

Procedure: 

Introduction: 
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Begin by discussing with the participants the concept of boiling point 

elevation and how dissolved solids, such as salt, affect the boiling point of 

water. 

Explain that the activity will involve comparing the boiling points of pure 

water and sea water to observe the difference caused by the presence of 

dissolved salts. 

Preparation: 

Fill one pot with pure water and the other pot with sea water (by adding salt 

to water and stirring until dissolved). Use a ratio of approximately 35 grams 

of salt per liter of water to simulate the salinity of seawater. 

Label the pots to indicate which contains pure water and which contains sea 

water. 

Boiling Point Measurement: 

Place both pots on the heat source and turn it on. 

Insert a thermometer into each pot to monitor the temperature of the water. 

Start the stopwatch or timer and observe the pots as they heat up. 

Boiling: 

As the water in each pot heats up, observe the behavior of the water and any 

differences between the two pots. 

Note the temperature at which each pot begins to boil and record the 

observations in the notebook. 

Data Analysis: 

Compare the boiling points of pure water and sea water as measured during 

the experiment. 

Discuss the differences observed and relate them to the concept of boiling 

point elevation caused by the presence of dissolved salts in sea water. 

Learning Activity 

1.Lead a group discussion to review the findings of the experiment and 

reinforce the concept of boiling point elevation. 

2.Discuss the practical implications of the higher boiling point of sea water, 

such as its impact on cooking, desalination, and industrial processes. 
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3.Conclude the activity by summarizing the key points learned and 

emphasizing the role of dissolved salts in raising the boiling point of sea 

water. 

19.Conceptual Question 

What is the importance of considering thermal expansion in the 

manufacturing of everyday objects, such as cookware? 

Solution 

Considering thermal expansion in the manufacturing of everyday objects, 

such as cookware, is important for several reasons: 

Dimensional Stability: 

Different materials expand and contract at different rates when exposed to 

temperature changes. By considering thermal expansion during the 

manufacturing process, designers can select materials and construct objects 

in a way that minimizes dimensional changes over a range of temperatures. 

For cookware, maintaining dimensional stability is crucial to ensure that 

pots, pans, and other utensils retain their shape and functionality when 

exposed to high temperatures during cooking. 

Prevention of Warping and Distortion: 

Failure to account for thermal expansion can lead to warping, distortion, or 

even structural damage in everyday objects. 

In cookware, for example, uneven expansion due to temperature changes 

can cause pans to warp or become misshapen, affecting their performance 

and durability. This can result in poor heat distribution, food sticking to the 

surface, and difficulty in cooking. 

Safety and Reliability: 

Objects that are not designed to accommodate thermal expansion may pose 

safety risks or fail to perform as intended. 

In cookware, inadequate consideration of thermal expansion could lead to 

handles loosening, lids not fitting properly, or even structural failure under 

thermal stress. These issues can increase the risk of burns, spills, and 

accidents in the kitchen. 
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Teaching process done 

Title: Thermal Expansion Challenge 

Materials: 

 

Metal baking sheet or tray 

Modeling clay or Play-Doh 

Variety of small objects (such as coins, marbles, small toys) 

Hairdryer or heat gun 

Ruler or measuring tape 

Notebook and pen for recording observations 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of thermal expansion 

and its importance in everyday objects, such as cookware. 

Explain that thermal expansion refers to the tendency of materials to 

expand or contract in response to changes in temperature. 

Setup: 

Place the metal baking sheet or tray on a flat surface. 

Use the modeling clay or Play-Doh to create small mounts or stands on the 

baking sheet. 

Arrange the small objects (coins, marbles, toys) on top of the mounts. 

Prediction: 

Ask the participants to predict what will happen to the small objects when 

the baking sheet is heated. 
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Observation: 

Use the hairdryer or heat gun to apply heat evenly to the metal baking 

sheet. 

As the baking sheet heats up, observe the small objects on top of the 

mounts. 

Encourage participants to describe any changes they observe in the position 

or arrangement of the small objects. 

Measurement: 

After heating the baking sheet for a few minutes, turn off the hairdryer or 

heat gun. 

Allow the baking sheet to cool down slightly, then use a ruler or measuring 

tape to measure the distance between the mounts. 

Record the initial and final distances between the mounts in the notebook. 

Learning Activity 

1.Lead a group discussion to review the observations and measurements. 

2.Discuss how the heating of the metal baking sheet caused it to expand, 

resulting in the mounts moving farther apart. 

3.Relate this phenomenon to the importance of considering thermal 

expansion in the manufacturing of everyday objects, such as cookware. 

20.Conceptual Question 

How does the thermal expansion impact the design and construction of 

bridges and other structures? 

Solution 

Thermal expansion significantly impacts the design and construction of 

bridges and other structures in several ways: 

Bridge Length and Expansion Joints: 

Bridges can be quite long, spanning rivers, valleys, or even entire bodies of 

water. As a result, they are subject to significant temperature variations 

along their length. 

During hot weather, bridge materials, particularly steel and concrete, 

expand due to thermal expansion. Conversely, they contract during cold 

weather. 
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To accommodate these temperature-induced changes in length, engineers 

incorporate expansion joints into the bridge design. These joints allow 

sections of the bridge to expand and contract independently without causing 

structural damage or deformation. 

Material Selection: 

Engineers must carefully consider the materials used in bridge construction, 

taking into account their thermal expansion characteristics. 

For example, steel expands and contracts more than concrete or stone. 

Therefore, engineers may use different materials for different bridge 

components based on their expected exposure to temperature variations. 

Bridge Deck Design: 

The bridge deck, which is the surface that vehicles travel on, must be 

designed to accommodate thermal expansion and contraction. 

Expansion joints are often integrated into the bridge deck to allow for 

movement without causing damage. Alternatively, engineers may use 

materials with low coefficients of thermal expansion for the deck surface to 

minimize movement. 

Teaching process done 

Title: Bridge Builder Challenge 

Materials: 

 

Craft sticks or popsicle sticks 

Hot glue gun or white glue 

Ruler 

Marker 

Small weights or coins (optional) 

 



64 

Procedure: 

Introduction: 

Begin by discussing with the participants the concept of thermal expansion 

and its relevance to bridge design and construction. 

Explain that thermal expansion refers to the tendency of materials to 

expand or contract in response to changes in temperature, which can 

impact the stability and integrity of structures like bridges. 

Bridge Design: 

Divide the participants into small groups and provide each group with craft 

sticks, glue, ruler, and marker. 

Challenge the groups to design and build a simple bridge structure using 

the craft sticks as beams and supports. 

Encourage them to consider factors such as span length, load-bearing 

capacity, and potential thermal expansion when designing their bridges. 

Construction: 

Allow the groups time to construct their bridges according to their designs. 

Remind them to use glue sparingly and to ensure that their bridges are 

sturdy and stable. 

Thermal Expansion Demonstration: 

Once the bridges are constructed, explain that they will simulate 

temperature changes to observe the effects of thermal expansion. 

Use a marker to make a mark on the floor or table where the bridge starts. 

Gradually heat the room using a heater or hairdryer, or alternatively, move 

the bridges to a warmer location. 

As the temperature increases, observe any changes in the position or 

stability of the bridges. 

Observation and Discussion: 

After the temperature has increased sufficiently, ask the groups to observe 

their bridges and compare their original positions to the marked starting 

point. 

Discuss any changes observed and relate them to the concept of thermal 

expansion. 
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Encourage participants to consider how temperature changes affect real 

bridges and other structures in the environment. 

Learning Activity 

1.If any bridges have experienced significant distortion or deformation due 

to thermal expansion, allow the groups to reinforce or modify their designs 

to improve stability. 

2.They can use additional craft sticks, glue, or other materials to strengthen 

weak points and address any issues caused by thermal expansion. 

10.DATA COLLECTION AND ANALYSIS 
Using the pre test and post test questionnaire (containing same type of questions in 

both). The achievement percentage scores were compared to the action hypothesis. 

Pre test marks are tabulated 

TABLE 1. PRE TEST SCORES 

Serial No Class Name  Marks 
1 VI THARNISH KUMAR K 23 

2 VI MUTHUKUMAR K 34 

3 VI KARUMALAI AJAI M 56 

4 VI KATHIR V 78 

5 VI AKASH M 32 

6 VI SRIDHAR M 56 

7 VI MUTHIAH M 25 

8 VI KATHIR KALAI P 12 

9 VI RAMACHANDRAN P 46 

10 VI RAMACHANDRAN R 71 

11 VI NAGARAJ S 51 

12 VI SAKTHI VEL MURUGAN A 33 

13 VI KISHORE T 41 

14 VI NISHANTH T 43 

15 VI TAMIL VANAN A 58 

16 VI VALLATHU RAJA R 26 

17 VI VALLATHU RAJA M 70 

18 VI VETRIVEL R 34 

19 VI AKALYA C 47 
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TABLE 2. STATISTISTICAL INTERPRETATION OF PRE TEST SCORE 

TOTAL SAMPLE 19 

TOTAL PRE TEST MARKS 836 

AVERAGE OF PRE TEST MARKS 44 

 

TABLE 3. POST TEST SCORES 

Serial No Class Name  Marks 
1 VI THARNISH KUMAR K 61 

2 VI MUTHUKUMAR K 64 

3 VI KARUMALAI AJAI M 76 

4 VI KATHIR V 91 

5 VI AKASH M 63 

6 VI SRIDHAR M 72 

7 VI MUTHIAH M 61 

8 VI KATHIR KALAI P 56 

9 VI RAMACHANDRAN P 59 

10 VI RAMACHANDRAN R 93 

11 VI NAGARAJ S 88 

12 VI SAKTHI VEL MURUGAN A 63 

13 VI KISHORE T 61 

14 VI NISHANTH T 73 

15 VI TAMIL VANAN A 78 

16 VI VALLATHU RAJA R 57 

17 VI VALLATHU RAJA M 92 

18 VI VETRIVEL R 68 

19 VI AKALYA C 73 

TABLE 4. STATISTISTICAL INTERPRETATION OF POST TEST SCORE 

TOTAL SAMPLE 19 

TOTAL POST TEST MARKS 1349 

AVERAGE OF POST TEST MARKS 71 

 

 

MARKS

PRE TEST SCORE POST TEST SCORE
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11.MAJOR FINDINGS OF THE STUDY 
1.Simple investigations in the conceptual questions help the students to 

achieve the learning outcome. 

2.The average means score of the pre-test was 44 and the post-test was 71. 

3.It shows that the pre-test and post test scores differ significantly. 

4.This approach can be enhanced to all science learning outcomes 

5.This experiment based teaching learning process is effective for learning 

outcomes. 

 

12. CONCLUSION 
 I conclude by promising that this action research has helped Class VI 

students of Government Boys higher secondary School, Kariapatti, 

Virudhunagar District to enhance the understanding in the conceptual 

questions in Physics through Simple investigations based on LO S604. The 

interest of the students have increased to learn the subject. Through simple 

investigations students are motivated to achieve the learning outcome. 
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மாவட்ட ஆசிரியர் கல்வி மற்றும் பயிற்சி நிறுவனம், பாளையம் பட்டி, விருதுநகர் மாவட்டம். 
வகுப்பு 6         பாடம்     அறிவியல் 
 நநரம்  :45 நிமிடம்          மதிப்பபண்கள்:100 

பெயலாராய்ச்சி  முன்னறி நேர்வு/ பின்னறி நேர்வு 
ெரியா ேவறா என கண்டறியவும் 

அனைத்து வினாக்களுக்கும் விளடயளிக்கவும்            20×1 = 20 

1. ஓர் அைக்கும் கருவினை பைன்படுத்தும் முன் அதனுனைை அளனை, சுழிைாக மாற்றி 
அனமக்க நவண்டும். 

2. வைப்பத்திைால் விரிைனையும் வபாருட்கள், ஒரு உபகரணம் அல்லது ச ாதனையின் 
முடிவுகனள மாற்றிைளமப்பதில்ளல. 

3. சேரம் மற்றும் சகாணம் ஆகிைனை 60 டிகிரியின் மைங்குகளாக இருப்பதன் காரணம் அளே 
கணக்கிடுவது எளிது. 

4. ஒளி ஆண்டு என்பது காலத்தின் அளவு. 

5. இரும்பு காந்தமாக வ ைல்படுகிறது ஆைால் மரம் காந்தமாக வ ைல்படுைதில்னல 
ஏபனனில் மரத்தின் எளட குளறவு. 

6. கைற் பைணத்தின் சபாது புவி காந்த புலத்தின் பைன் காற்றின் திளெளய அறிய 
பயன்படுகிறது. 

7. குளிர் ாதை வபட்டியில் காந்த மூடிகள் இருப்பதன் காரணமாக அேன் கேவு ெரியாக 
மூடிக்பகாள்கிறது. 

8. ஒலிவபருக்கியில் காந்தங்களின் பைன்பாடு,  ஒலி பபருக்கிளய இயக்கப்  பயன்படுகிறது. 

9. உனைக்கும் சபாது மின் பல்புகள் வைடிப்பதன் காரணம் அேற்குள் பவற்றிடம் உள்ைது. 

10. இளண சுற்று மற்றும் போடர் சுற்றுக்கு இளடநய உள்ை அடிப்பளட நவறுபாடு என்பது, 
அன்றாட வாழ்வில்   போடர் சுற்று அதிகம் பயன்படுகிறது 

11. சூரிை ஒளியின் மூலம் மின்ைாற்றனல உருைாக்குைதில்  ைரம்புகள் ஏதுமில்ளல 

12. முதன்னம கலன்களை விட துனண மின் கலன்கள் சிறப்பானளவ      

13. புதுப்பிக்கக்கூடிை ஆற்றல்களை விட புதுப்பிக்க இைலாத ஆற்றல்கள்  சிறப்பானளவ      

14. கீசே விழும் ஒரு பந்து மீண்டும் சமல் எழுைது, அேன் இயல்பான பண்பு.  

15. சகானை காலங்களில் தனி ஊ லாைது சேரத்னத இழப்பதில்ளல 
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16. வைப்பமாைது, குளிர்ந்த வபாருளிலிருந்து வைப்பமுள்ள வபாருளுக்கு ேகர  இயலாது. 

17. காய்ச் ல் அடிக்கும் ஒருைர் தைது வேற்றினைத் வதாட்டு காய்ச் னல உணர இயலும். 

18. கைல் நீரின் வகாதிநினல தூை நீரின் வகாதிநினலனை விை அதிகமாக இருப்பது, அதில் 
உள்ை உப்புக்கைால். 

19. அன்றாை ைாழ்வில் பைன்படும் வபாருட்களில் குறிப்பாக  னமைல் பாத்திரங்களில் 
வபாருட்கள் வைப்பத்தால் விரிைனையும் பண்னப கணக்கில் வகாள்ள சைண்டிைது அவசியம்.   

20.பாலங்கள் மற்றும் மற்ற கட்ைனமப்புகனள உருைாக்கும் சபாது வைப்பத்திைால் 
வபாருள்கள் விரிைனையும் பண்னப கணக்கில் வகாள்ைது நேளவயில்ளல. 


