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 Learning process is necessarily the basic strategy of any education system. 

Learning is a continuous purposeful process evolved through systematic sequential 

attempt to impart knowledge in either formal or informal situation. Clarifying 

misconception due to various reasons including teaching strategies, learning 

environment, learner personal factors and more, which in turn becomes the causative 

factor for high rate of failure and unlearning . It has been obvious that, learning, 

whatever is complex its nature in any context, whether it is formal, informal or non-

formal, never becomes successful unless the learners, who takes the central position 

if any learning situation is able to comprehend clearly what he wants to learn. This 

meaningful comprehension of teaching methods, based on the careful consideration 

of constructivism in its epistemological, psychological and educational aspects are 

seen to contrast with the traditional ones and are supposed to have remarkable 

impact on the cognitive, affective and psychomotor domains of the learner. The 

teacher who uses the traditional methods found their teaching almost exclusively 

reserved for the presentation of the contents to be learned with all the imperfections 

leading children in to misconception in various subject. Misconception are often 

seen in the teaching of all subjects as blocking factor which forces the learner to lag 

behind for a fault not his own. 

 Constructivism has emerged as one of the greatest influences on the practice 

of education in the last twenty five years. Teachers have embraced constructivist 

based pedagogy with an enthusiasm that is rare in these days of quick fines and a 

shopping mall approach to school improvement for many teachers, the focus on 
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constructing meaning in the teaching -learning process resonates with prior beliefs 

because constructivist based instruction firmly places educational priorities on 

students learning . Constructivism is a theory or philosophy of learning based on the 

idea that knowledge is constructed by the knower based on mental activity. The 

proper teaching strategies help teachers in solving learner’s problems and bringing 

remarkable improvement change the behavior of students   

 Science is the system of knowing the universe though data collected by 

observation and controlled experimentation thus science and scientific invention 

changed man’s whole life by making it costly, comfortable and luxurious. It changes 

entire existence of the man in important aspects such as health power, 

communication and transportation. It helps us to develop scientific attitude in the 

mind of the learner. 

 Hence constructivism strategy is not continuously affected by the science 

learners. It causes misconceptions in science subjects. Science results form a process 

of conceptualization of subject matter.  The task of science teacher is to help 

students to understand some content knowledge of science  

 In a subjects like physics, misconception can be a critical barrier towards 

understanding important concepts. The goals of physics are to develop precise 

models of physical reality; hence physics can be a subject which demands both 

abstract thinking patterns and materialistic practical sense. The tool that physicist 

uses range from the physical to the abstract from balance scales to laser beam 

emitter’s  to mathematics understanding this wide range of tools and the methods for 

applying them is essential to understanding the process that physicist go through in 
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studying the physical world keeping in view the importance of concept  clarity in 

learning of physics, such methods addressing various abstract concepts through 

meaningful interrelated modules is a need of hour in teaching of physics, thus ithelps 

the learners to form clear concept. As a matter of facts, higher concepts in physics 

can only be attained through meaningful recapitulation of previous concept to 

provide an elbow support. Physics learning requires presentation of learning 

materials leading to formation of concepts so concepts are to be presented by using 

an innovative strategy for increasing the content knowledge of the student. This 

strategy combined together are interrelated concepts in an episodic way that was 

concerned by the investigators with a view that would help for the meaningful 

formation of all the higher order concepts an experimental strategy from the 

prospective of above factor became essential. This strategy could be named as the 

episodic conceptualization strategy. In this strategy a higher concept is made clear to 

the students on the basic of continuous way of teaching, experiment, concept 

mapping, formative and summative evaluations, activities and so on with the help of 

verbal support of lower concepts thus making their learning free from conceptual 

error and misconception . 

 Misconceptions are referred to as the wrong or false idea of a concept in a 

student according to their pre-concepts. Misconception are not only to be observed 

in today’s children or students even scientist and philosophers developed and lived 

with many misconceptions ideas of a subject are developed without having any prior 

knowledge of the subject is not necessarily wrong but can be described as 

alternatives, original or pre-concepts for his/her lessons. In physics subjects, 
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misconceptions are formed on the basic of teaching learning strategies. Every 

concept of physics provides an experiment or an activity oriented classroom for 

learning and the most basic thing is the episodic way of teaching in concepts for 

developing the clarity of a student. Episodic conceptualization strategy is an 

innovative strategy which highlights the importance of pre-requisites for the 

effective transmission of any new topics. It is based on the David P Ausubell’s 

theory of meaningful assimilation of verbal learning. This strategy seems to be an 

attempt to present any new concepts followed by their previous learning in a 

meaningful and progressive way. Before presenting any new concept, presentation 

of hierarchy of previous related concepts to create a meaningful connection helping 

the learner to form the concept clarity, is the major attraction of this strategy. 

Analyzing the previous studies in the area it can be seen that despite all the studies 

talk about the importance of concept clarity in the subject like physics; hardly 

attempts were made to settle the problems related with misconceptions by presenting 

a teaching strategy to substitute the existing one. Number of studies around the 

globe as reported that misconception in physics is a felt problem and it should be 

addressed in this research in physics. For problem solving in domains like physics, 

no one disputes an important role for prior, domain specific knowledge.  

 Akhilesh and Gafoor (2007) studied the misconceptions of the physics 

among secondary school students. In this study Akhilesh found the misconception 

regarding 12 concepts of physics among secondary school students. He selected the 

concepts of matter, solar- system, density, velocity, mass, gravity, work, energy, 

light, sound, electricity and temperature. In this study data were collected by using 
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test of concept attachment in physics (TCAP) and using this, Akhilesh   found that 

students couldn’t get the correct idea about the concepts in physics. Hence he 

concluded that teaching should develop strategies to create cognitive conflict in 

students organize instruction to diagnose errors in students thinking and help 

students translate from one mode of representation to another. Anderson and Smith  

examined the understanding of science concepts of students. This study reported that 

majority of students understood the concepts when they used visual aids to learn the 

concepts. In the study suggested that using concept maps as a strategy to teach 

physics, in particular the topic of physics. Renjith and Joshith (2015) studied the 

effectiveness of episodic conceptualization strategy on achievement in physics 

among secondary school students. And the main aim of this study is to find out the 

impact of episodic conceptualization strategy for the enhancement of achievement of 

secondary school students. The study concluded that traditional method of teaching 

couldn’t attribute anything in enhancing the achievement of secondary students. 

Acoustics examined that they obtained of the conceptual map analysis before 

teaching. Acoustics shows the efficiency of concept mapping in the classroom, when 

the maps are made in constructivist and investigative environment. Understanding 

the importance of the variable, the present study is an attempt to reduce the 

misconception in IX
th

 standard physics subject using episodic conceptualization 

strategy on the basis of previous studies classroom experiences, and curriculum. 
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Need and Significance of the study 

 The curious thing is that even with this paradigm shift in present educational 

system, so much of what we currently know is just getting to be wrong. So many of 

our assumption are getting to be wrong and still others totally move us far away 

from the reality. In today’s educational system in fact there exists several 

misconception stands unclear. Since the concepts form the basis of subject like 

physics, advanced study in physics depends on how much the learners is able to 

comprehend basic fundamental concept. So the students may experience high rate of 

failure in physics unless they could form the basic concepts and in turn it will affect 

this entire study habits and study skills. 

 The call for transforming schools from teaching basic skills towards school 

for thought seems to a growing consensus among educators. Researchers and 

educators worldwide, have respondent to that calls investigating costly resources in 

projects whose primary goal is to enhance students thinking. Science education aims 

at increasing common knowledge about science and widening social awareness of 

scientific finding and issues. Learning science requires, learning its language, which 

often differs from daily language. Learning science goes beyond scientific facts, 

principles and theories. One of its aims is to attain conceptual understanding of the 

science. Today, education intends to produce citizens who can deal with the words 

concept and scientific symbols necessary for the success in the technologically 

advanced modern age. It causes the difficulty in learning science. Hence learning of 

physics become much more difficult by the presence of numerous misconceptions 

from the developmental view of science education, children do not come to school at 
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zero in science learning. They have already reacted to gravity, energy, lightening, 

thunder, darkness, light, weather, and host of other scientific phenomena. They may 

bring misconception superstitions and fear, which become liability to society in long 

run. 

 Misconception is developed in students about scientific processes and beliefs 

that run counter to the beliefs and theories held by scientists. As a teacher it is our 

duty to investigate the root cause of these types of misconceptions and extreme care 

is to be taken to help the learner to like science with the large content in a limited 

period of time seems to add difficulty in comprehending its content investigating the 

factors which move the learner far away from the reality of science concept. It can 

be understood that our present educational system is held accountable for this drastic 

condition failing to design are effective strategy considering each concept as a 

continuum of some basic concepts which in turn focuses the fact that meaningful 

comprehension of concepts only takes place when it is treated not as a separate 

entity but as a combination of inter related and concepts. Even though the 

curriculum of textbooks is changed, the teaching strategies still remain unchanged. 

Our educational process lacks such a logical strategy to approach various subjects 

like science but it still treats concepts as individual entity in its transaction.  Among 

the science subjects the concept of physics is most difficult one to comprehend.  

 In physics, one concept is the continuation of another concept. If the child 

gets the concept of volume, then only he can understand the concept of density. The 

density and weight of the ice are the areas very often mistaken by the learner. 

Similarly students don’t have a clear concept about mass and weight. They cannot 
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properly distinguish between the differences. Most of the students have been 

reported to face difficulty in the following areas of the subject matter. Force and 

motion, distance and displacement, electromagnetic force and magnetic force etc. 

Hence the misconception in the lower level concept will affect the higher level 

learning of the student.  

            However a serious impediment to wide and successful implementation of 

many such projects is the lack of adequate methods, episodic conceptualization 

strategy is a new direction on this area. Science is a subject where a teacher must 

select an appropriate strategy for teaching by internationalizing the knowledge 

acquired in different concept because this is the only subject where the students feel 

as a remedy to their problems a leisure that they want to keep forever and many 

other things. So the teacher must equip himself with a skill of analyzing the concept 

and with an instructional strategy as well concept help to understand the language of 

science. Thus concepts have wide applicability in science teaching. 

 The classroom is a place where these misconception and problems should 

classify perfectly but it is not an effect because of teaching and learning strategies 

implied in the classroom don’t bear this fact leading to misconception. Incorporating 

the connection between lower concept and higher concepts in physics, a strategy  

which would attempt to present each higher concept with the support of episodically 

presented lower concepts combined together different physical concept as a 

continuum of single entity becomes immediate urgent of the classroom learning. The 

study is conducted by the investigators to bridge the gap between comprehending of 

each higher concept, by forming a new strategy named episodic conceptualization 
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through meaningful presentation of concepts, mind mapping experiments etc. and 

also substituting traditional learning strategy.     

Statement of the problem 

 The problem for the present study has been titled as 

“EFFECTIVENESS OF EPISODIC CONCEPTUALIZATION STRATEGY ON 

REDUCING MISCONCEPTION IN SELECT CONCEPTS OF PHYSICS 

AMONG IX
TH

 STANDARD STUDENTS” 

Definition of the key terms 

 The key terms used for the study have been operationally defined below. 

Effectiveness 

 Effectiveness as the degree to which something is successful is producing a 

desired result; success: (Oxford Dictionary). 

 Effectiveness is the ability to be successful and produce the intended 

results.(Cambridge Dictionary of Education). 

 In this study the term stands to refer the degree to which objectives are 

achieved and the extent to which targeted problems are solved. 

 Episodic conceptualization strategy 

 For the study the term is used to refer an innovative strategy in which each 

higher concept is presented as episodic module in such a way each higher concept is 
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frequently preceded and supported by previous lower concept that helps meaningful 

concept formation. 

Misconception 

 According to oxfords advance learners dictionary, misconception is a view or 

opinion that is incorrect based on faulty thinking or understanding and pupils pre 

concepts in the teaching learning process. 

 Misconception in physics can be operationally defined as a view or opinion 

that is incorrect based on faulty thinking or understanding of concepts in physics. 

Standard IX
th   

pupil 

 All the students studying in the standard IX
th

of school functioning according 

to Kerala syllabus are treated as standard IX
th

pupil for the study. 

Variable of the study 

 In this study investigator wishes to find out effectiveness of episodic 

conceptualization strategy on reducing misconception in select concept of physics 

among IX
th

 standard students.  Present study involves two types of variables viz, 

independent variable in the study is episodic conceptualization strategy and 

dependent variable is misconception in physics. 
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Objectives of the study 

The main objectives of study are, 

1. To find out whether there exist any significant difference in the mean pre-test 

score of test of misconception in Physics of pupils in experimental and 

control group. 

2. To find out whether there exist any significant difference in the mean post-

test of misconception in Physics of pupils in experimental and control group. 

3. To find out whether there exist any significant difference in the mean gain 

score of test of misconception in Physics of pupils in experimental and 

control group. 

4. To compare the adjusted mean score of test of misconception in Physics of 

pupils in experimental and control group by taking pretest scores as 

covariant. 

5. To investigate the effectiveness of episodic conceptualization strategy on 

reducing misconception in select concepts of physics. 

Hypotheses 

 Based on the objectives given above the following hypotheses are formulated 

for the study. 

1. There exists significant difference in the mean pre-test score of test of 

misconception in Physics of pupils in experimental and control group. 

2. There exists significant difference in the mean post-test score of test of 

misconception in Physics of pupils in experimental and control group. 
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3. There exists significant difference in the mean gain score of test of 

misconception in Physics of pupil in experimental and control group. 

4. There exists significant difference in the adjusted mean score of test of 

misconception in Physics of pupils in experiment and control group by 

taking pretest score and covariant. 

5. Episodic conceptualization strategy is effective on reducing misconception in 

select concepts of physics. 

Methodology 

 Methodology is the vital part of any research as it guides the way to proceed. 

The methodology used for the present study is given briefly under the following 

headings 

 The present study used the experimental design in which pretest and post-test 

non-equivalent group (Quasi experimental group) are used. The notation is given 

below, 

O1 X O3 

O2 C O4 

Sample selected 

 The population for the study is standard IX pupils of Kerala state. The 

Sample for the studyconstitutes two divisions of standard IX pupils from some 

schools, each consist of 40 to 50 students. 
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Tools used 

 The investigator used the following tools for the study 

• Test of Misconception in Physics. 

• Lesson Transcript based on episodic conceptualization strategy. 

• Lesson transcript based on conventional method of teaching. 

Statistical Techniques used 

  The investigator used the following statistical techniques for the study, 

• Descriptive statistics 

• Test of significant difference between mean scores 

• Ancova (analysis of covariance). 

Scope and Limitation 

 The study indicates that the concepts which are concrete in nature have been 

comparatively low rate of misconceptions. Hence the teacher have been bothered 

about the facts about nature and concepts, which have major role in making 

misconceptions in students mind, while designing instruction and framing of the 

science curriculum and even for the selection of learning experience. 

 The  previous studies proved that secondary school students such as standard  

IX
th

  pupil have serious misconception in the area of mass, weight, magnetism, 

electromagnetism etc. the misconception are formed in students because of the 

teaching learning strategy of curriculum. Teachers have practical knowledge, 

concept mapping, experimental provision and technological advancement for 
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studying subjects like physics. Hence they didn’t get those opportunities in 

classroom learning. The main need of this study is to reduce the misconceptions of 

physics among IX
th

standard students on the basis of the newly applied strategy 

which is called episodic conceptualization strategy. The study helped the 

investigator to introduce a new strategy for regularly misconception in physics. It 

also makes use of a standardised tool to test misconception that would be helpful for 

researchers and teachers. Approved statistical techniques were applied by the 

researcher. So the strtegyof the study can be generalised. 

Limitations 

 Even though the present study was conducted with maximum possible care 

and septicity, certain limitations which could hardly be avoided, have crept in to the 

study, they are 

• The study was confined to a small samples of two class divisions of standard  

IX
th

as considered as the representatives of standard IX
th

students. 

• The topic selected was a small unit and study was limited to physics only. 

• Shortage of time has necessitated the investigator to limit the study to one 

dependent and independent variable, namely misconception and episodic 

conceptualization strategy. 

• Only comparison was made with existing strategy. 

• No treatment was given given for equalizing both groups. 
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Organization of the Report 

 The report of the present study is organized in the following way. 

Chapter 1 includes a brief introduction need and significance of the study, 

definition of key term, variable, objectives, hypotheses and scope and limitations of 

the study. 

Chapter 2 includes a brief theoretical overview of the variable, studies related to the 

variables and a summary of review of related literature. 

Chapter 3 includes methodology of the study in detail with description of tools used 

for measurement, sample for the study, data collection of data and the statistical 

techniques used for analysis. 

Chapter 4 describes preliminary analysis, details of the major statistical analysis of 

the data, interpretation and discussion of the data. 

Chapter 5 presents major findings, tenability of the study, educational implication 

and suggestions for the research. 
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REVIEW OF RELATED LITERATURE 

 

 Review of literature is one of the important aspects of a research study. This 

stage provides the investigator with deep knowledge in to the particular field of 

knowledge that is related to his topic. In educational research the researcher must 

become familiar with the problems through related studies and understanding 

theoretical aspects of the variables selected. The review of literature also provides an 

insight into the methods, measures, subjects and approaches used by other research 

workers and can thus lead to significant improvement of the design. 

 The objective of this study is to determine that how to reduce the 

misconception in physics by using the episodic conceptualization strategy among 

IX
th

 standard students in secondary school students. The idea comes from the 

physics teaching learning process in constructivism method. Conventional methods 

are mainly focused on the activities in learning. Not focused on the concept clarity 

properly. It causes increasing the misconceptions in physics concepts. Episodic 

strategy affects the teaching learning process of physics subject effectively.  

The theoretical overview of Misconception in Physics 

 Science subject is a branch of knowledge or study dealing with a body of 

facts or truths systematically arranged and showing the operation of general laws. It 

is a study of the nature and behavior of natural things and knowledge. The subject is 

an attempt to explain natural phenomena. Scientific knowledge relies heavily, but 

not entirely on observation, experimental evidence, rational arguments and 
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skepticism. There is no one way to do science. Therefore, there is no universal step 

in science. 

Nature of science subject  

 In science subject new knowledge must be reported clearly and openly. 

Scientists require accurate record- keeping, peer review and reproducibility. In this 

subject observations are theory laden and scientists are creative, innovative and have 

a discoverable nature to reveal the hidden truths, facts in world. Over the centuries, 

science builds in both an evolutionary and a revolutionary way. Science is part of 

social and cultural traditions. Scientific ideas are affected by the social and historical 

setting hence technology is the integral part of science subject. Laws and theories 

serve different roles in science. Therefore students should not that theories do not 

become laws even with additional evidence. 

 In general, the nature of science refers to key principles and ideas which 

provide a description of science as a way of knowing as well as characteristics of 

scientific knowledge. Many of these intrinsic ideas are lost in the everyday aspects 

of a science classroom, resulting in students learning skewed notions about how 

science is conducted. 

 Scientific knowledge is tentative although scientific knowledge is supported 

by a wealth of data from repeated traits. It is not considered the final word. Scientific 

knowledge is at the same time stable and malleable scientists continually test and 

challenge previous assumptions and findings. After all, science is a human 

endeavorand we know human perspective is limited and fallible. This idea of 
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fundamental uncertainty is vital to scientific studies and is the basis of great 

scientific discoveries. 

 Science subject discovers the facts or hypotheses or theories. The key terms 

are often misinterpreted. Students often think of the pieces of scientific knowledge 

they learn as facts. The scientific knowledge as facts, because that would tend to 

perpetuate the idea that scientific knowledge is inalterable. Scientific facts are 

observable phenomenon in a particular situation. In science, hypothesis is an 

educated guess. “Although a hypothesis is a partly a guess” in the sense that it is an 

idea, this inevitable definition is not adequate. In general a hypothesis is a statement, 

based on previous observations that can be tested scientifically. The idea that a 

scientific hypothesis must be testable often eludes students.  

 In science, physics and chemistry subjects are mainly focused on scientific 

methods. In the first chapter of most science textbooks, there will be a section laying 

out the scientific method, a step by step process that apparently must be followed in 

order to conduct scientific studies. The danger in this approach is not only that 

learning the scientific method is a bummer to students, but that it is also quite 

restrictive in its scope. Scientists usually do not walk through the method 

sequentially. They often bounce around, perhaps forming a new hypothesis during 

experimentation. Hence experiments are the major part of science education. The 

teaching learning process of science subjects are carried by experiments. Studies in 

which no experimentation is performed are also scientific studies, but do not follow 

the scientific method. 
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 Observations and inferences are important terms in science education. It is 

very effective for students to understand the different facts and concepts in science 

education. In those cases of observation, science education is a recent history also 

generally concentrates on the teaching of science concepts and addressing 

misconceptions that learners may hold regarding science concepts.  

 Science education has been strongly influenced by constructivist thinking. 

Constructivism in science education has been informed by an extensive research 

programmed in to student thinking and learning in science, and in particular 

exploring how teachers can facilitate conceptual change towards canonical scientific 

thinking. Constructivism emphasizes the active role of the learner and the 

significance of current knowledge and understanding in mediating learning, and 

importance of teaching that provides an optional level of guidance to learners. 

Science textbook should provide with opportunities to observe the surroundings and 

engage in simple experiments and investigative activities in earlier classes. The 

classroom experience, undoubtedly, might have helped pupil to record the 

information systematically and assimilate ideas through discussion and analysis. 

While understanding the scientific approach, there should also be the attitude to take 

forward the skills to apply them in day-today life. Moreover, an eco-friendly 

perspective must be adopted too. All these, through direct experiences enquiry and 

understanding preferably. 

Importance of concept in Science 

 A scientific concept is an idea or model explaining some natural 

phenomenon. For example, our understanding of objects falling toward the Earth is 
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explained in our concept of gravity. There are different forms of scientific concepts. 

They differ primarily in the amount of supporting evidence and acceptance by the 

scientific community. A concept that has supporting evidence and is becoming 

increasingly accepted by the scientific community as truth. Example: Theory of 

Dinosaur Extinction. A concept that is widely accepted by the scientific community. 

There is a large amount of supporting evidence in favor of the law. Laws describe 

concepts that invariably test true under the same conditions. Example: Law of 

Gravity. All concepts begin as a hypothesis. As more evidence is collected to 

support the hypothesis, more of the scientific community comes to accept the 

concept and it becomes a theory. Only those concepts that are proven true over and 

over again are accepted as scientific laws. Some concepts are never accepted as laws 

because the scientific community may continue to debate the concept or it might not 

always prove true. Scientific literacy is a critical component of this endeavor. 

Scientific literacy is more than just knowledge of scientific concepts; it is the ability 

to apply scientific knowledge to everyday problem-solving situations that impact 

health, safety, and the environment.  During the past quarter-century, education 

research has provided a deeper understanding of how students learn science and of 

the knowledge and skills required for academic achievement. This knowledge is 

invaluable to teachers in guiding instructional decisions, and has implications for 

science education at all levels.  

 Science, technology and innovation are increasingly important to our 

economic well-being and quality of life. At Let’s Talk Science, we define “science 

literacy” broadly to include science, technology, engineering and math (STEM). 
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Science literacy helps us understand and shape our daily lives. It helps us as we 

interact with our environment, asking questions and seeking answers. This question-

and-answer process lies at the heart of knowing and doing science. It’s a way of 

thinking and knowing about the natural and physical components of the world we 

live in. Science not only shapes our daily lives, it is also the foundation of an 

innovative culture and can be found at the core of significant political decisions. 

Doing science develops our ability to ask questions, collect information, organize 

and test our ideas, problem-solve and apply what we learn. Even more, science 

offers a powerful platform for building confidence, developing communication skills 

and making sense of the world around us – a world that is increasingly shaped by 

science and technology. In science, numeracy, like language and literacy, is essential 

to doing science. The skills of sorting and classifying, estimating and counting, 

measuring, graphing, collecting data and analyzing are frequently used when doing 

science. Science is a way of knowing and thinking about the natural and physical 

world that surrounds us. Observing, measuring, and inferring, classifying, predicting 

and communicating are some of the skills that are fundamental to science 

investigations, problem solving and decision making. These key skills all contribute 

to science as a body of knowledge and a way of knowing. Conducting science 

investigations and explorations involves use of inquiry skills. Inquiry is a circular 

process; the conclusions can take the learner back to the original question and lead 

to more questions, involving other learners in the process. By formulating their own 

questions, planning, and conducting investigations, learners build new meanings, 

understanding and knowledge. This helps develop their critical thinking, reasoning 

and decision-making skills that will serve a learner for a lifetime. Science also 
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requires using technical skills, which are important to procedures used in various 

disciplines of science, such as doing a titration in chemistry or using a spring scale 

in physics. Part of learning these technical skills is developing an understanding of 

the safety considerations involved when handling materials and equipment and 

performing experiments. 

 Teaching Science is not about preparing students for a world that is static and 

fixed but it concerns getting students ready to cope with changes and challenges in 

their lives. Traditional direct instruction in Science generally focuses on mastery of 

content with less emphasis on the development of scientific skills and attitudes; 

students are the receivers while the teacher the dispenser. In most class room 

contexts, teachers are pre occupied with academic activities in pursuit of the 

schools’ successes; often in the form of their students gaining as many strategies. An 

effective standards-based science curriculum provides an excellent and equitable 

science education for all students and provides for a deep understanding of essential 

science concepts. The science curriculum must be made relevant to students by 

framing lessons in contexts that give facts meaning, teach concepts that matter in 

students’ lives, and provide opportunities for solving complex problems. Not only 

do students need to know the laws of nature, they also must know when to apply 

these laws in solving problems. Relating learning to students’ previous experiences 

or knowledge and engaging students’ interest by linking learning to the 

students’/school’s environment or setting are ways to encourage students to make 

connections. The more students make connections between what they already know 

and new learning, the more student achievement will be improved. Teaching 
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concepts in a variety of contexts is more likely to produce flexible learning that can 

be generalized or used across a broader spectrum of applications. Student-cantered 

classrooms often utilize real-world events in order to create an effective learning 

environment. Integrating science with other disciplines also supports transfer of 

knowledge and skills from one setting to another. 

Complexity of Science concept 

 The rapid changes and increased complexity of today’s world present new 

challenges and put new demands on our education system. There has been generally 

a growing awareness of the necessity to change and improve the preparation of 

students for productive functioning in the continually changing and highly 

demanding environment. In confronting this challenge it is necessary to consider the 

complexity of the education system itself and the multitude of problems that must be 

addressed. Clearly, no simple, single uniform approach can be applied with the 

expectation that significant improvements of the system will occur. Indeed, any 

strategy for change must contend with the diverse factors affecting the education 

system, the interactions of its parts, and the intricate interdependencies within it and 

with its environment. As we consider these problems, we become increasingly 

cognizant of the various possibilities of using concepts and methods of the study of 

complex systems for providing direction and strategies to facilitate the introduction 

of viable and successful changes. A key insight from complex systems is that simple 

solutions are not likely to be effective in cases such as the education system, and that 

providing a balance or coexistence of what seem to be opposites may provide the 

greatest opportunities for successful courses of action. In the following we consider 
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1. Integrating the commonly polarized goals of education; i.e. the goal that 

focuses on transmitting knowledge with the goal that emphasizes the 

development of the individual student. 

2. Adapting teaching to different student characteristics by using diverse 

methods of teaching. Adaptation to the ability levels, patterns of different 

abilities, learning styles, personality characteristics, and cultural 

backgrounds. 

3. Integrating the curriculum by developing inter-disciplinary curriculum units 

that enable students to acquire knowledge from different disciplines through 

a unifying theme while having the opportunity to contribute in different and 

special ways to the objectives of the integrated units.  

 The major educational goals are approaches to teaching can be categorized 

according to major educational goals that affect teaching strategies. On one hand the 

goal of education is viewed as the transmission of knowledge by the teachers to the 

students. On the other hand the goal of education is viewed as facilitating students’ 

autonomous learning and self-expression. The former approach which converges 

toward the teaching of specified subject matter may be termed ‘convergent’ teaching 

and the latter approach which stresses open ended self-directed learning may be 

termed ‘divergent’ teaching. The convergent approach is highly structured and 

teacher-centered; the students are passive recipients of knowledge transmitted to 

them and learning achievements are measured by standardized tests. The divergent 

approach is flexible, student-centered, where the students are active participants in 

the learning process and learning achievements are assessed by a variety of 
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evaluation tools such as self-evaluation in parallel to teacher evaluation; 

documentation portfolios; and special projects. In the highly complex education 

system there may be various combinations of the different approaches to teaching 

and probably no ‘pure’ convergent or divergent teaching. Still, the tendency in the 

education system of today is toward the convergent approach. In fact, among the 

current suggestions for implementing educational reforms to deal with the 

considerable problems of the education system, there has been a strong emphasis on 

setting convergent goals, an aspect of which is the use of across-the-board 

standardized testing. Testing has been commonly viewed as a prudent way to 

determine the success or failure of the teaching and learning process. There has been 

a relatively limited use of other means of evaluation which are more complicated 

and more demanding in terms of application and interpretation. As educators seek 

ways to meet the demands put upon the education system in today’s world of rapid 

changes and ever increasing complexity, it may be helpful to recognize that there is 

a need for both convergent and divergent approaches to teaching and learning. 

Educators who stress the importance of the acquisition of specific knowledge as a 

useful way to prepare the students for productive future functioning, must come to 

realize that even for the purpose of this goal alone, a divergent approach is needed 

today. With the great proliferation of knowledge and rapid changes in most fields as 

well as the appearance of many new fields, it is critical to develop students’ capacity 

for self-directed learning and self-growth. On the other hand, those who emphasize 

the importance of autonomous growth and creative self-expression must realize that 

the students need academic skills (such as reading, writing, calculating, etc.) as 

prerequisites for productive self-expression. Since the creative process involves new 
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ways of using existing knowledge, it is important to provide opportunities for 

students to acquire such knowledge (which can be acquired by convergent teaching). 

Hence, convergent and divergent teaching strategies are both needed and the 

challenging question is how to find the balance between them within the complexity 

of the process of teaching and learning. It is likely that the two approaches may 

increasingly become not mutually exclusive but interrelated and interdependent. An 

important development is the growing awareness that academic achievement could 

improve by adapting teaching to student's individual differences. This awareness is 

finding its most distinct expression in the education system’s attempts to deal with 

the issues of students with special needs. However, other aspects of adaptation to 

students’ individual differences get far less attention. 

 In general, adaptation to individual differences under convergent teaching 

tends to be limited. The students are all expected to strive toward one goal of 

learning specified required knowledge; some may attain it and others may fall by the 

wayside or be given some remediation with limited results. Nevertheless, there are 

various possibilities of effective adaptation to individual differences under 

convergent teaching. In addition to adaptation in the rate of learning, where each 

student can be allowed to work at his/her own pace, there are many possibilities of 

adaptation through the use of diverse methods of teaching. Even when all the 

students are taught the same material, teachers can use different methods, different 

techniques or different media, to cater to individual differences in abilities and 

personality characteristics. Such a ‘multi-convergent’ approach can be more 

effective in giving the students opportunities to use their aptitudes and inclinations 
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for learning and attaining higher achievements. As the students experience success 

and consequently a sense of competence, their motivation is enhanced to pursue 

further learning. Such an approach has a better potential for success than the 

common reality of students with learning difficulties, who often struggle through 

remediation with a sense of inadequacy and discouraging experiences of failure. 

Adaptation to individual differences under divergent teaching may be expected to be 

productive because of its emphasis on student autonomous, active, self-reliant 

learning. Yet, there are students who may not function well under divergent 

conditions because of their strong need for guidance, direction, and structure. 

Divergent teaching can cater to such needs by individual guidance, along with 

ongoing assessment and subsequent modifications. This is a ‘guided-divergent’ 

approach which is more structured and less flexible than the open divergent teaching 

but less narrow and limiting than convergent teaching. 

 Among the most difficult problems faced by the education system are those 

associated with teaching effectiveness? The current preparation of teachers for 

specific age levels, specific subject matter, specific academic skills, etc., does not 

take into consideration sufficiently the complexity of factors such as students’ 

various characteristics. There is a strong need to train teachers to adapt instruction to 

the diverse student abilities, learning styles; personality traits and needs by using 

more differentiated teaching strategies (See also Complexity in the Classroom. In 

addition to the preparation of teachers to more differentiated teaching, there could be 

more divergent use of teaching resources. Worthwhile teaching can be done with 

advantageous results by persons other than the traditional classroom teachers. For 
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example, valuable teaching can be done by peers of different ages and abilities. 

Also, parents, grandparents, and relatives could participate in and contribute 

productively to the teaching process. Furthermore, teaching can be enhanced by 

volunteers, retirees, people with various areas of expertise from the worlds of 

science, business, engineering, medicine, public service, entertainment, and others. 

Also, high-tech resources such as multimedia technology, computer programs, 

telecommunication, the Internet, audio-visual techniques, and others can provide 

beneficial options. Student learning can be greatly enriched further by traveling - 

near and far; interaction with people of different cultures; different geographical 

areas; different occupations, different ways of life; different outlooks. 

 Science is both a body of knowledge that represents current understanding of 

natural systems and the process whereby that body of knowledge has been 

established and is being continually extended, refined and revised. Both elements are 

essential: one cannot make progress in science without an understanding of both. 

Likewise, in learning science one must come to understand both the body of 

knowledge and the process by which this knowledge is established, extended, 

refined and revised. The body of knowledge includes specific facts integrated and 

articulated in to highly developed and well tested theories. These theories, in turn, 

can explain bodies of data and predict outcomes of experiments. They are also tools 

for further development of the subject. An important component of the science is the 

knowledge of the limitation of current theories, that is, an understanding of those 

aspects of theories that is well tested and hence are well established, and of those 

aspects that are not well tested and hence are provisional and likely to be modified 
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as new empirical evidence is acquired. Teaching the facts theories principals of 

science will only give a partial knowledge if it is not well equipped with necessary 

experiments regarding the topic. All these create lot of complexities in science 

among them one of the most important complexities is misconception. 

Interrelation of science concept with experiments 

 Experimentation is important to help establish the causes of certain events or 

happenings. Experiments play a restricted role in transmitting knowledge, but may 

be used as deductions demonstrating concepts; they are useless or harmful in 

teaching problem-solving but important as aids in testing alternative solutions and in 

training specific scientific skills; and finally, they are not the best means for evoking 

and maintaining curiosity in adolescents. Special consideration is paid to the role of 

concepts and concretizations in science, adolescent thinking and science instruction. 

Science that uses what is known to try and prove ideas and concepts that are as yet 

untested. Practical work in science at schools is widely accepted as a vital 

component of teaching and learning.  It  is  an  effective  way  to  enhance  students’  

motivation  and  extend  their knowledge in  understanding  theories  and ideas  

about  natural  world. It is also a well-known fact that students prefer practical work 

to any other learning activities.  However, students do not always learn from a 

practical task the things their teachers want them to learn. According to Millar and 

Abrahams, “A few weeks after carrying out a practical task most students recall only 

specific surface details of the task and many are unable to say what they learned 

from it or what they were doing it for”. Practical work is essential only when it is 

used effectively.   
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 Science is the study of facts. At the same time, science is also about 

discovering the world around us, of knowing things, and having new and wonderful 

idea. It is against this very definition of science that most educators believe that 

scientific learning that takes place in classrooms alone is not true learning. For 

fostering scientific learning in early childhood, active, hands-on learning is very 

important. And this can best be achieved through science lab experiments. Science 

lab experiments promote the development of scientific thinking in students. Rather 

than making the kids memorize the facts, they are made to think and understand 

things and the world around them. Science lab experiments allow students to ask 

questions, probe for answers, conduct investigations, and collect data. They are 

engaged in the investigative nature of scientific learning. Children in fact do science 

in science labs than simply learning science through textbooks in classrooms. 

 Science experiments promote discovery and learning. Discovering new ideas 

is an integral part of learning science. It is something that teachers can’t give to 

students. Students themselves have to discover new ideas and concepts during their 

search for knowledge. In science school lab, children conduct experiments. They 

adopt alternatives, try to work out things in different areas and understand what 

works and what didn’t really work. Many a times, children work on wrong ideas. 

But it’s only when they work on the wrong ideas that they understand the real ideas 

in a much better manner. In school science labs, children are viewed as active 

learners and not just passive recipients of knowledge. Children are given various 

opportunities to learn and experiment. Science experiments play a very crucial role 

in the ongoing intellectual development of children. In science laboratories, children 
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get time, space, as well as resources to exercise their curiosity. They are given the 

freedom to engage in new explorations, experimentations, and explanations. A lot 

schools are becoming aware of this productive aspect of science projects and 

experiments and are therefore incorporating them in their course curriculum. By 

investing in safe and high quality science lab equipment, schools can provide the 

most effective tools to their students for supporting constructive learning and 

fostering scientific thinking in students. 

 Physics is an experimental science. The theoretical concepts and 

relationships introduced in the lecture part of the course describe the general nature 

and behavior of real phenomena. They were, appropriately, discovered by (or 

inducted from) careful observation and thoughtful analysis of actual experiments. 

Genuine understanding entails being able to relate the abstract ideas to the particular 

facts to which they correspond. The premise of the scientific method is that 

(observation of) nature is the ultimate judge of the truth of any physical theory. 

Indeed, experiments designed to prove certain ideas have often ended up showing 

them to be wrong. Consequently, all physical concepts must be verified 

experimentally if they are to be accepted as representing laws of nature. 

 Accordingly, the introductory physics laboratories have the following 

purposes and goals: 

1. To provide an experimental foundation for the theoretical concepts 

introduced in the lectures. It is important that students have an opportunity to 

verify some of the ideas for themselves. 
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2. To familiarize students with experimental apparatus, the scientific method, 

and methods of data analysis so that they will have some idea of the 

inductive process by which the ideas were originated. To teach how to make 

careful experimental observations and how to think about and draw 

conclusions from such data. 

3. To introduce the methods used for estimating and dealing with experimental 

uncertainties, including simple ideas in probability theory and the 

distinctions between random (statistical) and systematic "errors." This is 

essential in understanding what valid conclusions can be deduced from 

experimental data and that, properly obtained, these conclusions are valid, 

notwithstanding the uncertainty of the data. 

4. To learn how to write a technical report which communicates scientific 

information in a clear and concise manner? 

5. To introduce new concepts and techniques which have a wide application in 

experimental science, but have not been introduced in the standard courses. 

These may require that the student consult additional textbooks. 

 The laboratory is not a contest whose object is to get the "right answer." The 

purpose is to learn how to gain knowledge by looking at reality, not an attempt to 

make reality conform to preconceptions. The important thing is to learn how to be 

observant, to really see what happens, and to deal with this information with the 

strictest integrity. And to understand, or learn to understand, the meaning of what 

happens. 
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 Even if you get results totally at variance with theory (as may happen due to 

a mistake, or a systematic uncertainty) you will get a high grade if you report it 

honestly and demonstrate that you understand what you did and how your results 

occurred. On the other hand, if you get perfect agreement with theory by faking your 

data you will fail. Practical ability to do experiments and analyze data is usually 

acquired through practice and experience. Practice is very important in learning any 

new discipline; such as, for example, a new language. A good lecture may be very 

helpful but not fully useful without actual practice. In experimental science, practice 

involves solving many problems (i.e. Homework) and performing a variety of 

experiments (i.e. labs). Practice is essential to being able to make the connection 

between theory and experience. 

Studies related with Misconception in Physics 

 For the purpose of the study, the investigator conducted a detailed survey of 

related studies on variable, Misconception in physics. There are some studies 

conducted on these variables and reported to have remarkable effects on education. 

A large number of studies have investigated the relationship between misconception 

and achievement in physics subject in a wide array of variables and different 

contexts. 

 Dermirci (2005) conducted a study about students’ misconceptions in force 

and motion Concepts by incorporating a web-assisted physics program. The aim of 

this study was to incorporate a web-assisted program to normal traditional classroom 

instruction and study about students’ misconceptions in force and motion concepts 

in physics. The Web-based physics program was incorporated with the traditional 
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lecture. The result from this study showed that the use of Computer Based 

Instruction dispels students’ misconception about force and motion as Hicks and 

Laue (1989); Finegold and Grosky (1988); and Scott et al. (1992) concluded. Based 

on the data from this study, incorporating the web-assisted physics program was 

significantly effective on high school students’ Force Concept Inventory (FCI) pre-

and posttest mean difference scores, and increased their achievements in force and 

motion concepts in physics.  This study has reemphasized that there is a need for a 

teacher to probe the understanding of his/her students before, during, and after their 

instruction (White & Gunstone, 1992). 

 Niazi and Dogar (2006) conducted a comparative study of misconception in 

physics curriculum among the students of O-level and SSC level.  The Study was 

designed to investigate that whether the required objectives of the curriculum are 

being achieved? And to what extent is classroom teaching preparing the students to 

meet the requirements and challenges of the 21st century. The objective of the study 

is to   improve the quality of teaching learning process in the subject of physics at 

secondary level. The population of the study comprised of 16 schools of ICT 

(Islamabad Capital territory) offering O-level with Cambridge University’s 

curriculum and 34 public schools of ICT, offering Pakistani National curriculum 

(2006) for their SSC classes. The sample of the study was selected in two stages. 

During the 1st stage 25% educational institutions were selected as sample of the 

study through random sampling. A standardized instrument of TIMMS (2008) was 

used to collect the data. It was content based achievement test.  It was recommended 

teaching method for both the systems. The conclusion was that there existed 
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misconnections among the students of both the streams; male students had sounder 

concepts as compared to female students. Similarly at the pre-test stage although 

students of both the groups showed misconceptions but O-Level students had less 

misconception as compared to SSC Students. It is also clear that the concepts of 

SSC students become sounder at post-test stage after being exposed with student 

centered inquiry based teaching.   

 Thompson and Logue (2006) studied an exploration of common student 

misconception in science. This study formed the basis of an assignment for a 

teacher-training course. The objectives of the study were to define three scientific 

concepts and identify for each some of the misconceptions that students commonly 

have. The study showed that the level of misconceptions varied between concepts. 

There appeared to be some patterns in the level and type of misconceptions between 

the three age groups, suggesting that a more rigorous study in this area would be of 

value.  

 Bayraktar (2007) studied misconception of Turkish pre-service teachers 

about force and motion. The purpose of this study was to diagnose the 

misconceptions held by pre-service physics teachers about force and motion. The 

secondary aim of the study was to detect whether misconceptions vary according to 

gender, educational level, and culture. Results of the study showed that student-

teachers of physics hold very strong misconceptions about impetus and active force. 

No significant differences were found between male and female students’ scores on 

the concept test. The results also showed that misconceptions about force and 

motion decreased through the years of education. Findings of the study are very 
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similar to the other research findings conducted on the subject in other countries. 

Student-teachers’ conceptions about Newton’s Third Law, on the other hand, were 

significantly better than those observed in other research done in other countries 

such as the US and Finland. 

 Akhilesh (2007) conducted a study on misconception in physics among 

secondary school students. The major objectives of this study is to find out the 

percentage of error committed in each of the concepts involved in select areas in 

physics viz (1) matter (2) Solar system (3) density (4) velocity (5) mass (6) gravity 

(7) work (8) Energy (9) light (10) sound (11) electricity (12) Temperature, by the 

secondary school students.  The another objective is to identify the misconceptions 

in select areas in physics viz (1) matter (2) Solar system (3) density (4) velocity (5) 

mass (6) gravity (7) work (8) Energy (9) light (10) sound (11) electricity (12) 

Temperature,  in which there exist significant gender and locality difference in the 

percentage of error among secondary school students. Forty-two per cent of high 

school students have misconception regarding majority of concepts in the TCAP. 

For the study data was collected using test of concept attainment in physics (TCAP) 

developed for the purpose. In the areas density, sound, work and gravity the extent 

of misconception is nearly three fourth of the sample. Out of the 63 concepts in 

Physics that show gender difference in misconceptions, 37 concepts have higher rate 

of misconception among girls, than boys do. Only 26 concepts in Physics have 

higher rate of misconceptions among the boys, than in girls. In the areas work and 

velocity, boys have higher number and rate of misconception than girls, while for 

density, energy, sound, solar system, and gravity girls have higher rate and number 
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of misconception. In velocity and its definition, work, mass, sound, and energy 

urban students have higher number and rate of misconception; while for force and 

inertia, density, energy transformation, solar system, and light, rural students have 

higher rate and number of misconception. 

 Shyni (2009) conducted a study on misconception in physics and biology 

among teachers training institute of students of Kerala. It was a survey to find out 

the misconception in physics and biology. The major objective of this study is to 

find out the extent of misconception in physics and biology among TTI students, and 

to identify the major misconception in each area of misconception in physics and 

biology. Test of concept attainment and test of achievement in science are used for 

this study. The major findings are the extent of misconception in physics is very 

high and the biology is comparatively less. An average TTI student has 

misconception in all areas of physics with some of the areas having very high rates 

of misconceptions. And the students have misconception in all areas of biology. The 

rate of misconception is less when compared to physics.  

 Libeeshmon (2013) was conducted a study on misconception in optics in 

relation to teaching strategies among standard Xth students in the total sample and in 

the relevant subsamples based on gender. For this study, Test of concept attainment 

in optics and questionnaire on teaching physics classrooms are used. The major 

findings indicate that X standard students have low level of misconception in optics. 

And majority of the students were got the concepts Refraction, Reflection, Focus of 

Mirror, Focus of lenses, Ray diagrams, Image formation, power of lenses & short 

sight and long sight through Diagnostic strategy. Where the students were taught the 
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concepts Properties of light, mirrors and lenses by their teachers through Group 

experimental and direct contact strategy. 

 Halim, Yong, Meerah (2014) conducted a study on Overcoming Students’ 

Misconceptions on Forces in Equilibrium: An Action Research Study. This 

collaborative action research involving a supervisor and a student teacher aims to 

assist 23 Form Four (16 years old) students to overcome their misconceptions on the 

topic of forces in equilibrium state. This study adopts the action research cycle: 

Identify-Plan-Act-Reflect. The pre-test results showed that students had problems in 

recognizing the forces. Consequently, a teaching intervention was planned and 

carried out to improve students’ ability to identify and recognize the forces that exist 

for an object in the equilibrium state. The teaching intervention emphasizes on the 

basic characteristics of the force arrow namely the direction, magnitude, labeling 

and starting point of force. The post test results showed that students’ ability to draw 

the force arrows correctly had improved, with the exception of identifying the 

starting point of force. The action research study managed to guide the student 

teacher to identify and help to overcome misconceptions of her students.   

 Abrahams, Homer, Sharpe and Zhou (2015) are conducted a study on A 

comparative cross-cultural study of the prevalence and nature of misconceptions in 

physics amongst English and Chinese undergraduate students. The study despite the 

large body of literature regarding student misconceptions, there has been relatively 

little cross-cultural research to directly compare the prevalence of common scientific 

misconceptions amongst students from different cultural backgrounds. The main 

purpose of this study is to undertake a preliminary examination of the prevalence 
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and reasons for some previously studied scientific misconceptions amongst English 

and Chinese undergraduate students so as to ascertain whether there is any evidence 

of cultural difference. The major findings of this study, differences in the prevalence 

of misconceptions amongst English and Chinese undergraduates appear to arise 

from differences in the way in which specific areas of physics are taught in both 

countries. It might be possible to reduce the prevalence of misconceptions in both 

countries if a better understanding could be developed of how and why, 

undergraduates use certain erroneous analogies, and why some teaching approaches 

seem more effective in reducing the prevalence of misconceptions than others. 

 Wind and Gale (2015) conducted a study on Diagnostic Opportunities Using 

Rasch Measurement in the Context of a Misconceptions-Based Physical Science 

Assessment. The purpose of this study is to explore diagnostic information about 

student understanding of physical science concepts provided by a Rasch-based 

analysis of MDDMC items. Furthermore, the study demonstrates the use of the 

Rasch-based MDDMC methodology as a tool for examining changes in student 

misconceptions by using a physical science curriculum. This study uses data from an 

assessment of physical science concepts that was designed as part of a larger design-

based implementation research (DBIR) program (Penuel & Fishman, 2012; Penuel, 

Fishman, Cheng, & Sabelli, 2011). This study used two major steps to explore 

student response patterns to physical science MDDMC items over time. The first 

step was Dichotomous Rasch Model involved the use of the dichotomous Rasch 

model to estimate achievement measures and item difficulty calibrations on the 

logit-scale based on student responses to the MDDMC items before and after a 



 Review  40

course of instruction. The second is Distractor Analysis The Winsteps computer 

program (Linacre, 2014) was used to obtain the frequency of students selecting each 

answer choice (A, B, C, or D) along the range of student achievement estimates on 

the logit scale at each time point that were used to create pre-and post-assessment 

distractor analysis plots for each item. In this section, the distractor analysis 

methodology is illustrated using four MDDMC items. The patterns observed among 

these four illustrative items reflect the overall patterns that were observed among the 

MDDMC items examined in this study. This study employed a Rasch-based analysis 

of MDDMC items as a method to gather diagnostic information about student 

understanding of physical science concepts, as well as changes in student 

conceptions following a course of instruction. Student responses to MDDMC items 

that were included in pre- and post-administrations of a physical science assessments 

were explored in-depth using distractor analysis techniques that examined the 

relationship between estimates of student achievement from the Raschmodel and 

observed patterns of responses that signaled misconceptions. In this section, findings 

are summarized and discussed as they relate to the two guiding questions for this 

study. 

 Subayani (2016) conducted a study on The Profile of Misconceptions among 

Science Subject Student Teachers in Primary Schools. This research sought to 

uncover the profile of misconceptions experienced by 48 students of Primary School 

Teaching Major, studying Science in University of Muhammadiyah Gresik. This 

research uses descriptive qualitative using survey and interview. It investigates the 

misconceptions of information related to science learning experienced by elementary 
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school student teachers. The subjects studied (n = 48) are the first semester students 

who are selected randomly and come from educational background of high and 

vocational schools from different majors including science, social studies, and 

culinary majors. Results of the study are presented without manipulation and the 

data is analyzed inductively. The researcher acted as the main instrument so her 

presence could not be replaced by another person or other instruments. The 

conclusion of the study showed that misconceptions of sciences are experienced by 

all prospective teachers of primary school who come from different backgrounds of 

high school (natural sciences, social sciences, and vocational culinary major). The 

results also showed that the students who came from natural sciences had fewer 

misconceptions when compared with social science or culinary students. The causes 

of misconceptions about sciences include improper reasons when writing answers, 

the relationship between the concept and meaning of the sentence which is too 

general or too narrow, incomplete understanding of the items, careless reading of the 

items, insufficient knowledge related to the concept, their high school teachers’ 

defective delivery and/or knowledge. 

 Sadler and Sonnert (2016) conducted a study on Understanding 

misconceptions- teaching and learning in middle school physical science. This study 

measured gains on key concept during a one year middle school physical science 

course. As in common in this type of research, investigators controlled difference in 

student demographics, such as race, ethnicity, home language spoken and parents 

education by using individual test items. Investigators could access how strongly 

teacher’s subject matter knowledge and knowledge of student’s misconception were 
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associated with student gains. The major findings of this study are practical 

implications, which are professional development; an emphasis on increasing 

teacher’s subject-matter knowledge without sufficient attention to the pre-conceived 

mental models of middle school students may be ineffective in ultimately improving 

their student’s physical science knowledge. 

 Tumay (2016) conducted a study on Emergence, Learning Difficulties, and 

Misconceptions in Chemistry Undergraduate Students’ Conceptualizations of Acid 

Strength. In this study, it is argued that the issue of emergence has also significant 

implications for understanding learning difficulties and finding ways of addressing 

them in chemistry. Particularly, it is argued that many misconceptions in chemistry 

may derive from students’ failure to consider emergence in a systemic manner by 

taking into account all relevant factors in conjunction. Based on this argument, 

undergraduate students’ conceptions of acids, and acid strength (an emergent 

chemical property) were investigated and it was examined whether or not they 

conceptualized acid strength as an emergent chemical property. The participants 

were 41 third- and fourth-year undergraduate students. A concept test and semi 

structured interviews were used to probe students’ conceptualizations and reasoning 

about acid strength. Findings of the study revealed that the majority of the 

undergraduate students did not conceptualize acid strength as an emergent property 

that arises from interactions among multiple factors. They generally focused on a 

single factor to predict and explain acid strength, and their faulty responses stemmed 

from their failure to recognize and consider all factors that affect acid strength. 

Based on these findings and insights from philosophy of chemistry, promoting 
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system thinking and epistemologically sound argumentative discourses among 

students is suggested for meaningful chemical education.  

Theoretical over view of strategic instruction in Science 

Teaching strategy 

 Teaching strategies refer to methods used to help students learn the desired 

course contents and be able to develop achievable goals in the future. Teaching 

strategies identify the different available learning methods to enable them to develop 

the right strategy to deal with the target group identified. Different subject require 

different strategies, because some subjects are more practical than others. Teaching 

strategies refer to the structure, system, methods, techniques, procedures and 

processes that a teacher uses during instruction. These are strategies the teacher 

employs to assist student learning. Strategies are used in different ways in which 

teaching can be done effectively. Some of these strategies are collaborative or 

cooperative learning, discussion strategies, problem solving strategies, learner 

centered strategies and audio visual learning among others. 

Some of the strategies are outlined below. 

Direct instruction of teachers 

 Direct instruction is the use of straightforward, explicit teaching techniques, 

usually to teach a specific skill. It is a teacher-directed method, meaning that the 

teacher stands in front of a classroom and presents the information. 
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Small group instruction 

 It is an instruction which consider a work with small groups based on ability 

level of interest. 

Collaborative Teaching and Learning Strategies  

 Collaborative learning is an instructional method in which student’s team 

together on an assignment. In this method, students can produce the individual parts 

of a larger assignment individually and then “assemble” the final work together, as a 

team. Whether for a semester-long project with several outcomes or a single 

question during class, collaborative learning can vary greatly in scope and 

objectives. 

Cognitive strategy instruction 

 Cognitive Strategies Instruction (CSI) is an explicit instructional approach 

that emphasizes the development of thinking skills and processes as a means to 

enhance learning (Scheid, 1993). Students are taught metacognitive or self-

regulation strategies in structured cognitive routines that help them monitor and 

evaluate their learning (Dole, Nokes, & Drits 2009). Specifically, three major 

concepts are associated with CSI:  

1. Cognition – a student’s ability to know what to do in order to complete a task 

2. Metacognition – a student’s ability to monitor his/her performance, and be 

flexible to  change plans when the task is not being successfully completed 
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3. Problem solving – a student’s ability to plan, reason, select relevant 

information and monitor results 

Constructivism  

 Constructivism is a learning theory based on the idea that new knowledge is 

“constructed” on top of learners’ existing knowledge. According to the theory, 

students are not “empty vessels” that need to be “filled.” Rather, students’ existing 

knowledge serves as an important foundation for new learning. This approach to 

teaching and learning requires that teachers take the time to get to know students in 

depth, and to integrate what they learn about students into their instruction. In other 

words, a constructivist classroom is a student-centered classroom. Using 

constructivist approaches will help students reconstruct their prior knowledge based 

on their new experiences and thus, make their own meaning. 

Cooperative Learning 

 Cooperative learning is sometimes called small-group learning, is an 

instructional strategy in which small groups of students work together on a common 

task. The task can be as simple as solving a multi-step math problem together, or as 

complex as developing a design for a new kind of school. 

Instructional strategies in science 

 Science is not simply a collection of facts. It is a discipline of thinking about 

rational solutions to problems after establishing the basic facts derived from 

observations. It is hypothesizing from what is known to what might be and then 

attempting to test the hypothesis. Logical thinking must come first; the facts can 
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come later. Knowledge is sometimes labeled as the products of science. It generally 

refers to facts, concepts, principles, laws, and theories. Process skills are the 

empirical and analytic procedures used by scientists in solving problems. Scientific 

attitudes refer to the general predispositions that characterize the work of scientists. 

Innovative Strategies in Science teaching learning process 

 Strategy is the art and science of directing and controlling the movements 

and activities of the army. If strategy is good, we can get victory over our enemies. 

In teaching this term is meant those procedures and methods by which objectives of 

teaching are realized in the class. 

 An effective standards-based science curriculum provides an excellent and 

equitable science education for all students and provides for a deep understanding of 

essential science concepts. The National Science Education Standards states that the 

Standards apply to all students, regardless of age, gender, cultural or ethnic 

background, disabilities, aspirations, or interest and motivation in science. Different 

students will achieve understanding in different ways, and different students will 

achieve different degrees of depth and breadth of understanding depending on 

interest, ability, and context. But all students can develop the knowledge and skills 

described in the Standards, even as some students go well beyond these levels. (p. 

2). Educators are responsible for ensuring that all students achieve high levels of 

academic success. Realizing that individuals learn in a variety of ways, it is 

necessary to provide for student differences through the purposeful use of a variety 

of teaching strategies that nurture the diverse ways those students learn. Ideally, 

these strategies enhance student learning by 
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I. Stimulating active participation by all students 

II. Attending to the different ways students learn  

III. Providing opportunities for students to experience authentic scientific inquiry 

IV. Providing challenges for all students 

V. Providing opportunities for students to collaborate with others in diverse 

groups and settings   

 It is important to recognize that not every strategy can or should be applied 

in every teaching situation.  Instructional strategies are tools to be used in designing 

and implementing instruction in a way that supports and nurtures student learning. It 

is important to note that strategies may be used concurrently; for example, 

instructional technology strategies may be used to enhance the context for learning. 

Well-designed laboratory experiences incorporate a number of effective teaching 

and learning methodologies including inquiry and manipulation strategies. A 

teacher’s task is to determine what preconceptions and knowledge the students bring 

to the classroom, what concepts and skills they need to learn, and what support 

structures need to be provided in order for them to meet the learning goals. It is the 

role of the teacher to judiciously select from a variety of strategies and techniques 

those which will most effectively enable learners to develop deep understandings of 

the topics and meet the intended learning targets.    

 The following teaching strategies have been shown by research to have a 

positive influence on student achievement. 
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Enhanced Context Strategies 

 The science curriculum must be made relevant to students by framing lessons 

in contexts that give facts meaning, teach concepts that matter in students’ lives, and 

provide opportunities for solving complex problems. Not only do students need to 

know the laws of nature, they also must know when to apply these laws in solving 

problems. Relating learning to students’ previous experiences or knowledge and 

engaging students’ interest by linking learning to the students’/school’s environment 

or setting are ways to encourage students to make connections. The more students 

make connections between what they already know and new learning, the more 

student achievement will be improved. Teaching concepts in a variety of contexts is 

more likely to produce flexible learning that can be generalized or used across a 

broader spectrum of applications. Student-centered classrooms often utilize real-

world events in order to create an effective learning environment. Integrating 

science with other disciplines also supports transfer of knowledge and skills from 

one setting to another.    

Collaborative grouping strategies   

 Collaborative grouping occurs when teachers arrange students in flexible 

groups to work on various tasks such as exploring significant problems or creating 

meaningful projects. The ability to collaborate is a necessary skill for success in the 

real world and requires working with others rather than competing with them. In the 

classroom, collaboration includes the whole process of communication between and 

among teacher and students. It provides opportunities for students to work in diverse 

groups and improve social, communication, and problemsolving skills. It can also 
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promote deeper understanding of content and improve student achievement. 

Collaborative grouping strategies encourage student participation and a shared 

responsibility for learning that enables the teacher to act as guide, facilitator and at 

times, even learner. The composition of the group may be random or based on 

interest, and may be heterogeneous or homogeneous.  The size and type of group 

used for any specific activity depends on the objective of the lesson. In general, 

small groups of 3-4 are more effective than large groups in positively influencing 

student achievement. Cooperative learning groups are a type of structured 

collaborative learning. Collaborative grouping strategies may be used in 

combination with most other teaching strategies (including inquiry and enhanced 

context strategies) and may be augmented by the use of information technology 

strategies. When using collaborative grouping strategies, it is important to have 

definite goals and objectives. It is also important to set clear expectations at the 

outset (perhaps through an evaluation rubric) and to resolve conflicts among 

students as soon as they arise.   

Integrative Teaching 

 This is a teaching strategy which puts together the parts of a whole in order 

to arrive at a holistic, complete and more accurate view of reality (Corpus and 

Salandanan, 2003). It is infused by the multiple intelligences, the varied learning 

styles and the daily experiences of the learners. It empowers learners to become 

lifelong learners and active makers of meaning. Integrative teaching is a three-level 

strategy that is the facts level, the concept level and the values level. Integrative 

teaching involves the practice of recognizing and articulating relationships among 
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subject matters and applying learning from one context to another. It also involves 

building bridges between the academe and the wider world, between public issues 

and personal experience. The main advantages of this strategy is to makes content 

more meaningful because the content is presented the way it is in the real world and 

it is student-centered, involves active learning with the teacher acting as facilitator of 

learning 

Concept mapping 

 A concept map is a special form of a web diagram for exploring knowledge 

and gathering and sharing information. Concept mapping is employed to develop 

connections among concepts in the unit. A concept map consists of nodes or cells 

and links. The nodes contain the concepts and are usually enclosed in a box or circle. 

The links are represented by arrows. The labels in the links explain the relationship 

between the nodes. The arrow describes the direction of the relationship and is read 

like a sentence. As an assessment tool, the concept map will give you information on 

how the student relates the identified concepts from the lesson. This way, you can be 

sure that students understand the lesson. Figure 1 and 2 shows the examples of 

concept mapping. 



 

Figure 1: C

Figure 2: C

Figure 1: Concept mapping of trees in biology subject.

Figure 2: Concept mapping of motion in physics subject.
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oncept mapping of trees in biology subject. 

 

oncept mapping of motion in physics subject. 
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Questioning strategies   

 The teacher’s use of a variety of questioning strategies can facilitate the 

development of critical thinking, problem solving, and decision making skills in 

students. The ability to ask good questions is a skill that requires nurturing and 

practice on the part of both the teacher and the student. Questioning is interactive 

and engages students by allowing them to share their ideas and thoughts. It is the 

role of the teacher to create a safe environment where learners’ thoughts and ideas 

are valued and where students feel comfortable challenging each others’ ideas. The 

teacher need not be the expert about everything, but regard student questions as an 

opportunity for all, including the teacher, to learn. Questioning strategies allow for 

ongoing assessment of students’ understandings so that instruction can be adjusted 

to meet their needs. Students are often able to answer fact based questions on tests, 

but deeper questioning reveals misconceptions in their conceptual understanding. 

Modeling good question-asking techniques helps students learn to ask good inquiry 

questions and to solve problems. Questioning strategies may be used to establish 

relevance, focus attention, encourage creativity, and to have students recall prior 

knowledge, make connections, and apply knowledge.   

Inquiry strategies   

 Although there are various interpretations of what inquiry means, most 

science teachers would agree that it involves exploration, asking questions and 

constructing explanations about natural phenomena. According to the National 

Science Education Standards, “Scientific inquiry refers to the diverse ways in which 

scientists study the natural world and propose explanations based on the evidence 



 Review  53

derived from their work. Inquiry also refers to the activities in which [students] 

develop knowledge and understanding of scientific ideas, as well as an 

understanding of how scientists study the natural world” (p. 23). The Inquiry 

Synthesis Project (2006) defined inquiry as containing 1) science content, 2) student 

engagement in experiencing the science content, and 3) components of instruction 

that include a question, designing an investigation, data gathering or structuring, 

drawing conclusions or explanations, and communication of the results of the 

investigation. It is important for students to have “an adequate knowledge base to 

support the investigation and help develop scientific explanations” (NSES, 1996).    

 Inquiry provides opportunities for students to experience the nature of 

science by engaging them in the practices of scientists. Scientists use a variety of 

scientific research designs that range from descriptive to comparative to 

experimental and students should experience using different types of designs. 

Descriptive research involves describing natural phenomena whereas experimental 

research is used to determine causation. Through inquiry, students learn how to 

obtain and make sense of data and how to generate their own knowledge and 

understandings. Students may make decisions, contribute to group knowledge, have 

opportunities for creativity and risk-taking, and link prior knowledge to new ideas. 

The involvement generated during inquiry encourages deep understanding. 

Manipulation strategies   

 Manipulation strategies permit students to work directly with materials and 

manipulate physical objects in order to experience science. They allow students of 

all ages to learn using concrete, tangible things that are accessible to their senses. 
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Auditory, visual, tactile, and kinesthetic learners all benefit from manipulating the 

things they are studying. Using scientific instruments (everything from rulers to 

microscopes to computers) allows learners to experience authentic scientific activity 

while developing necessary skills. Interacting and engaging in investigations with 

the materials and objects of science also allows students to draw meaning from their 

experiences. Manipulation strategies require students to become active learners who 

participate in building their own understanding; students remember content better 

when they experience it for themselves. 

Assessment strategies    

 The role of assessment in effective teaching has broadened from primarily 

evaluating student achievement to include diagnosing student needs, advising 

instructional decisions, and auditing student progress. Assessment should be 

ongoing and integrated into the instructional process. Prompt, effective feedback 

from assessment is critical to student achievement.    

Instructional technology strategies   

 Instructional technology (IT) provides numerous ways to help teachers meet 

the challenge of providing effective instruction and conducting inquiry in the 

classroom. IT includes a broad spectrum of tools including – but not limited to – 

computer hardware and software, electronic measuring and data collection devices, 

digital cameras and video recorders, and scientific calculators as well as the more 

traditional videos and overhead projectors. Technology can enable simplified 

calculation, information access, and data collection. Interweaving technology 
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throughout the curriculum can provide meaningful ways for teachers to present 

information and for students to learn technology skills. Computer simulations enable 

students to manipulate variables and quickly see the results of changing the values of 

variables. Developing a web site for a class creates a place to post assignments and 

worksheets, link to relevant information and data sources, and communicate with 

parents and students.  The use of IT enables teachers to facilitate communication, 

collaboration, critical thinking, data interpretation and problem solving skills and to 

promote student responsibility for learning. 

Enhanced material strategies   

 The ability to teach science well depends on strong content knowledge 

combined with knowledge of the methods and strategies that have been proven to 

work. Effective science teachers have a large array of instructional strategies and 

methods available to produce successful learning. Recognition of suitable methods 

for teaching certain concepts or skills in different situations enables the teacher to 

provide appropriate instruction. Instructional materials purchased to support science 

often do not meet the needs of the classroom or students and must be modified 

before they can be used. The teacher can modify or enhance instructional materials 

in a variety of ways to increase student learning.     

Experiment 

 Experiment is core of doing investigation in science classroom. Teachers 

tend carry out experiment as it encourages students’ interest in learning science via 

provision. Students often find the opportunities to manipulate objects, test 
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hypothesis, and work together to solve or prove something exciting. Also, through 

experiments, students are usually able to ‘see’ or ‘relate’ concepts better, hence 

contributing to sound science conceptions. 

Deductive reasoning 

 Deductive reasoning is a basic form of valid reasoning. Deductive reasoning, 

or deduction, starts out with a general statement, or hypothesis, and examines the 

possibilities to reach a specific, logical conclusion, according to the University of 

California. The scientific method uses deduction to test hypotheses and theories. "In 

deductive inference, we hold a theory and based on it we make a prediction of its 

consequences. That is, we predict what the observations should be if the theory were 

correct.  We go from the general — the theory — to the specific — the 

observations," said Dr. Sylvia Wassertheil-Smoller, a researcher and professor 

emerita at Albert Einstein College of Medicine. In deductive reasoning, if something 

is true of a class of things in general, it is also true for all members of that class. For 

example, "All men are mortal. Harold is a man. Therefore, Harold is mortal." For 

deductive reasoning to be sound, the hypothesis must be correct. It is assumed that 

the premises, "All men are mortal" and "Harold is a man" are true. Therefore, the 

conclusion is logical and true. 

Inductive reasoning 

 Inductive reasoning is the opposite of deductive reasoning. Inductive 

reasoning makes broad generalizations from specific observations. "In inductive 

inference, we go from the specific to the general. We make many observations, 
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discern a pattern, make a generalization, and infer an explanation or a theory," 

Wassertheil-Smoller told Live Science. "In science there is a constant interplay 

between inductive inference (based on observations) and deductive inference (based 

on theory), until we get closer and closer to the 'truth,' which we can only approach 

but not ascertain with complete certainty". Even if all of the premises are true in a 

statement, inductive reasoning allows for the conclusion to be false. Inductive 

reasoning has its place in the scientific method. Scientists use it to form hypotheses 

and theories. Deductive reasoning allows them to apply the theories to specific 

situations. 

Studies related to Strategic instruction in Science 

 For the purpose of the study, the investigator conducted a detailed survey of 

related studies on variable, episodic conceptualization strategy in physics. There are 

some studies conducted on these variables and reported to have remarkable effects 

on education. Some of the studies have investigated the relationship between 

episodic conceptualization strategy and achievement in physics subject in a wide 

array of variables and different contexts. And some studies focused on the 

relationship between strategic instruction in science subject and achievement in 

physics. 

 Soare and Teresa (2006) conducted a study on Using concept maps as a 

strategy to teach physics, in particular the topic of acoustics. This poster is the 

outcome of a thinking-acting research on teaching strategies developed in a 

constructivist learning environment in the classroom. The methodological work was 

done during Acoustics lessons in the subject of Physics and Chemistry in a 
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Portuguese basic school. In this study collecting data was based upon the 

combination of a qualitative method, consisting of a participating observation, 

distant and direct, with a quantitative method, based on a quasi-experimental plan. 

Although different tools for collecting data have been used, here only mention the 

ones that concern the concept mapping. The results obtained of the conceptual maps 

analysis before teaching Acoustic show the efficiency of concept mapping in the 

classroom, when the maps are made in a constructivist and investigative 

environment.  Obviously the generalization of the obtained results is not legitimate, 

owing to the nature and the dimensions of the sample in this research; so a similar 

research with other students from other countries is desirable. 

 Minner, Levy and Century (2009) conducted a study on Inquiry-Based 

Science Instruction- What Is It and Does It Matter? Results from a Research 

Synthesis Years 1984 to 2002. The goal of the Inquiry Synthesis Project was to 

synthesize findings from research conducted between 1984 and 2002 to address the 

research question, What is the impact of inquiry science instruction on K–12 student 

outcomes? The research question for the project was addressed by developing a 

conceptual framework that clarifies and specifies what is meant by ‘‘inquiry-based 

science instruction,’’ and by using a mixed-methodology approach to analyze both 

numerical and text data describing the impact of instruction on K–12 student science 

conceptual learning. Various findings across 138 analyzed studies indicate a clear, 

positive trend favoring inquiry-based instructional practices, particularly instruction 

that emphasizes student active thinking and drawing conclusions from data. 

Teaching strategies that actively engage students in the learning process through 
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scientific investigations are more likely to increase conceptual understanding than 

are strategies that rely on more passive techniques, which are often necessary in the 

current standardized-assessment laden educational environment. 

 Shamsudin, Abdullah and Yaamat (2012) conducted a study on Strategies of 

Teaching Science Using an Inquiry Based Science Education (IBSE) by Novice 

Chemistry Teachers. This study specifically examines how meaningful science 

learning could be achieved via the introduction of an inquiry-based Science teaching 

approach. Three trainee teachers who underwent their teaching practice In Semester 

2 2011/2012 session participated in the study.  The study employed qualitative 

research design whereby data were mainly obtained through interview and document 

analysis in the form of lesson plans and reflective journal. Occasional observations 

on the way the trainee teachers apply the inquiry-based teaching strategies and 

model exposed to and taught in the Science Teaching Method course they took in 

the previous semester were also noted. The findings revealed that the inquiry-based 

teaching strategies employed were able to stimulate excitement among students 

when learning science. The ZYL teaching model was also proposed at the end of the 

study. This proposed teaching model summarizes the strategies of inquiry discovery 

in Science Education that can be adapted in science teaching process. 

 Wambugu, Changeiywo and Ndiritu (2013) conducted a study on 

Investigations of Experiential Cooperative Concept Mapping Instructional Approach 

on Secondary School Girls’ Achievement in Physics in Nyeri County, Kenya. This 

study investigated the effects of Experiential Cooperative Concept Mapping 

Instructional Approach (ECCA) on girls’ achievement in Physics in secondary 
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schools. The study employed Quasi- Experimental Research Design represented by 

Solomon Four Non-equivalent Control Group Design. Stratified sampling technique 

was used to select 8 Secondary Schools from girls’ alone and co- educational 

schools strata drawn from Nyeri County. A total of 334 Form Two students were 

involved in the study.  A validated Students Physics Achievement Test (PAT) with a 

reliability coefficient of 0.80 was administered. The results of the study revealed 

significant effect on achievement of girls when ECCA was used. However there was 

a significant effect in achievement on school type in favour of girls’ alone class 

performing better than girls in co-educational class when ECCA was used. The 

investigations concludes that ECCA is an effective learning strategy which physics 

teachers should be encouraged to use in their teaching/ learning process in order to 

address the current low girls performance. This may create an increased pool of 

scientific and technical female workers in the area where Physics is a requirement.   

 Chinyere and Angela (2013) conducted a study on Secondary school 

student’s assessment of innovative teaching strategies in enhancing achievement in 

physics and mathematics. This study employed a descriptive survey to investigate 

senior school student's assessment of innovative teaching strategies in enhancing 

achievement in physics and mathematics. The investigator suggested that for 

effective and successful physics and mathematics teaching, teachers must 

understand how students think and construct scientific and mathematical knowledge. 

The study concluded that, the job of the teacher requires that he assist the learner to 

learn. The teacher can do this by effectively by making the teaching environment 

stimulating, challenging and dynamic. Investigator also suggested that the aim of the 
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teaching is not only to transmit information but also to transform passive students in 

to active receptors of knowledge and constructor of their own knowledge. 

 Mohammed (2013) conducted a study on effectiveness of blended learning 

strategy on achievement in physics of standard VIII students. The major aim of this 

research is to study the effectiveness of blended learning strategy on achievement in 

physics and also to compare the pre-test, post-test and gain scores of experimental 

and control group for total sample and subsample based on gender. The findings of 

the study investigated the students learning outcome from blended learning has 

made a change in achievement and attitude towards three approaches. The result 

showed significant differences in the achievement test scores in favor of blended 

learning. The result indicated that there is a significant difference student’s 

achievement in favor of blended learning over the conventional method of teaching. 

 Mehdiratta and Kaur (2013) conducted a study the use and practice of audio-

visual aids in teaching of science at high school level. The major aim of the research 

is to study the use and practice of audio-visual aids in teaching of science at high 

school level. The main purpose is to find out the views of science teachers towards 

the use and practice of audio visual aids in schools. The researcher used descriptive 

survey method. The sample used for this study includes all the science teachers of 

the X class of 25 schools in Panipat city. Questionnaire, interview and checklist 

technique were used to collect the data. From this collection of data result was the 

schools are either sufficiently or moderately equipped with audio-visual aids. But 

they were not being used to a large extent. It was also observed that science teachers 

are facing problems in using of audio-visual aids. The reason are lack of teachers 
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training, headmaster co-operation and problems of technical handling, mechanical 

defects etc. 

 Reena (2013) conducted a research on a study of scientific attitude and 

academic achievement of high school students. This study was planned to find male 

and female relationship in scientific attitude and academic achievement in science 

among IX class students. The data were collected by administrating scientific 

attitude and academic achievement in science among IX class students of Kangra 

district of Himajal Pradhesh by adopting purposive sampling technique. Student’s 

aggregate academic achievement and academic achievement in science were assured 

by in terms of their VIII class board examination scores taken from their school 

records. The major purpose of the study is to find out the relationship between 

scientific attitude, academic achievement and academic achievement in science. 

Pearson’s product moment correlation used for analyzing the relationship. The 

findings of the study revealed that there is significant and positive relationship 

between scores on science attitude, aggregate academic achievement and aggregate 

academic achievement in science of high school boys and girls. 

 Sameera (2013) conducted a study on Effectiveness of Metacognitive 

learning strategies on the achievement in physics of standard IX pupils. This study 

was to find out the effectiveness of metacognitive learning strategies over the 

existing method of teaching on the achievement in physics of IX standard pupils. 

Quasi- experimental design was used to compare the pre-test, post-test and gain 

scores of experimental and control group for total sample. The sample of the study 

consists of 54 pupils in the experimental group and 49 in the control group. And the 
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groups were two divisions of IX students. The investigator developed three tools for 

this study. Lesson transcript based on metacognitive learning strategies, Lesson 

transcript based on existing method and achievement test in physics. The major 

findings of the study are that metacognitive learning strategy is more effective than 

the existing method. And it also finds that both boys and girls have improved in their 

studies with better increment in the case of boys. In case of both low achievers and 

high achievers metacognitive learning strategies have raised their level of 

achievement with considerable improvement in the case of high achievers. Hence 

the study concludes that metacognitive learning strategies have helped the students 

to improve their performance in studies to a great extent. 

 Sajitha (2015) conducted a study on effectiveness of whole brain teaching 

strategy on process outcomes in basic science among upper primary school students. 

This study was to find out the effectiveness of whole brain teaching strategy on 

process outcomes in basic science among upper primary school students. Quasi 

experimental design was used to compare the pre-test, post-test and gain scores of 

experimental and control group for total sample and subsample. The sample of the 

study consists of 32 pupils in the experimental group and 28 in the control group. 

And the groups were two divisions of VII students. The investigator developed three 

tools for this study. Lesson transcripts for teaching through whole brain teaching 

strategy, lesson transcript for teaching through existing strategy and standardized 

process outcome test. The major findings of this study is that the pupil thought 

through the new method of teaching – whole brain teaching strategy have process 

outcomes more than that of the control group. The result of the analysis of 
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covariance also indicates the high performance of experimental group. Hence based 

on the analysis the study concluded that whole brain teaching strategy is an effective 

method of teaching on process outcomes in basic science. 

 Alpaslan,Yalvac, Loving and Willson (2015) conducted a study on 

Exploring the Relationship Between High School Students’ Physics-Related 

Personal Epistemologies and Self-regulated Learning in Turkey. This article reports 

on an empirical exploration of the relations and strengths among Turkish grades 9–

11 students’ (n = 209) personal epistemologies (justification of knowledge, certainty 

of knowledge, source of knowledge, development of knowledge), self-regulated 

learning (extrinsic motivation, intrinsic motivation, rehearsal, elaboration, 

organization, critical thinking, metacognitive self-regulation), and achievement in 

physics (course grades). Established instruments were used to collect data on these 

students ‘beliefs about knowledge and components of self-regulated learning (SRL) 

such as goal orientations (extrinsic and intrinsic motivation) and learning strategies, 

critical thinking, and metacognitive regulation. The purpose of this study was to use 

structural equation modeling (SEM) to examine the relationships among personal 

epistemology, SRL, and high school physics achievement. The Muis (2007) 

theoretical model (Fig. 1) was used to focus the SEM. The solid lines in the model 

specify the direct relationships, and the dashed lines display the indirect 

relationships. Results from structural equation modeling revealed that students’ 

personal epistemologies directly influenced their motivation (extrinsic and intrinsic 

goal orientations), rehearsal and organization strategies, and metacognitive self-

regulation to learn physics. Furthermore, students personal epistemologies indirectly 
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(mediated through motivation beliefs) influenced rehearsal, elaboration and 

organization strategies, critical thinking, and metacognitive self-regulation to learn 

physics. Student’s ideas about knowledge and knowing about the source and 

development of knowledge significantly contributed to students’ self-regulatory 

skills and physics course grade. 

 Renjith and Joshith (2015) conducted a study on effectiveness of episodic 

conceptualization strategy on achievement in physics among secondary school 

students. The main aim of the study is to find out the impact of episodic 

conceptualization strategy for the enhancement of achievement of secondary school 

students. The sample consists of 80 secondary school students of IX standard. The 

pre-test and post-test equivalent group design was followed for the study. The data 

was analyzed by using t-test. In this study, the findings was episodic 

conceptualization based instructional strategy could significantly enhance the 

achievement of IX standard students. Traditional method of teaching could not 

attribute anything in enhancing the achievement of IX standard students. 

 Mehar and Sanwal (2015) conducted a study on effect of constructive 

learning approach on achievement in mathematics. The study investigates the effect 

of constructive learning approach on achievement in mathematics. A pre-test and 

post-test factorial design has been employed on the gain achievement scores in 

mathematics between male and female of experimental and control group. The total 

sample of the study was 60 students 0f Harizon model school, New Delhi. It was 

selected randomly. The findings of the study revealed that the constructive learning 

approach was more effective than the traditional teaching approach on achievement 
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in mathematics. The study suggested that constructive learning approach was also 

used in other science subjects. 

 Gambari and Yusuf (2015) conducted a study on Effectiveness of Computer-

Assisted Stad Cooperative Learning Strategy on Physics Problem Solving, 

Achievement. This study investigated the effectiveness of computer-assisted 

Students’ Team Achievement Division (STAD) cooperative learning strategy on 

physics problem solving on students’ achievement and retention. It also examined if 

the performance of the students would vary with gender. Purposive sampling 

technique was used to select two senior secondary schools year two physics students 

(SS II). Findings indicated that students taught physics with computer-supported 

STAD performed and better than their counterparts in ICI group. In addition, they 

had better retention than those in ICI group. However, gender has no influence on 

students’ performance. Based on the findings, it was recommended among others 

that physics teacher should be encouraged to use computer-assisted cooperative 

instructional to enhance students’ performance. 

 Wang and Buck (2016) conducted a study on Understanding a High School 

Physics Teacher’s Pedagogical Content Knowledge of Argumentation. In this case 

study, investigators closely examine a high school physics teacher’s argumentation-

related pedagogic content knowledge (PCK) in the context of dialogic 

argumentation. Researcher  synthesize the teacher’s performed PCK from his 

argumentation practices and narrated PCK from his reflection on the argumentation 

practices, from which they summarize his PCK of argumentation from the 

perspectives of orientation, instructional strategies, students, curriculum, and 
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assessment. Finally, investigator describes the teacher’s perception and adaption of 

argumentation in his class. And also identity the barriers to argumentation 

implementation in this particular case and suggest solutions to overcome these 

barriers. 

 Lin, Chang, Liew and Chu (2016) conducted a study on Effects of concept 

map extraction and a test-based diagnostic environment on learning achievement 

and learners’ perceptions. This paper proposes a more effective method for 

analyzing test results by providing a concept map (CM) to facilitate learners’ 

understanding of their learning performance. This study examined 90 students from 

two classes at a university and assigned one class to be the experimental group and 

another class to be the control group. The results indicated that the students who 

used the CM-SEED learning system had superior perceptions regarding their 

learning; furthermore, they accomplished superior learning achievement that 

displayed statistical significance. Consequently, the study concluded that CM 

extraction in a test-based diagnostic environment can lead learners to enhanced 

learning performance. 

 Kumar and Chored (2016) conducted a research on study of scientific 

attitude and achievement in science of senior school students. This study was to find 

out the scientific attitude and achievement in science. Around 100 students of senior 

secondary school of Rohtak district were taken as a sample on the basis of random 

sampling method. The major objective of this study to determine the significance of 

difference between means of different groups, for this scientific attitude scale and 

achievement test in science was used. The findings of the study is to reveal that 
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significant difference has been found in scientific attitude of male and female of 

secondary school students. And no significant difference has been found in 

achievement of science of male and female students. Hence a positive relationship 

has been found between scientific attitude and achievement in science of senior 

secondary school students. 

 Prayekti (2016) conducted a study on Effects of Problem-Based Learning 

Model Versus Expository Model and Motivation to Achieve for Student's Physic 

Learning Result of Senior High School at Class XI. This research is aimed to know: 

(1) differences of physic learning result for student group which taught by PBL 

versus expository learning; (2) differences of physic learning result for student who 

has a different motivation to achieve; (3) interaction effect of PBL strategy versus 

learning strategy and motivation to achieve toward physic learning result. For 

knowing motivation effect and learning model toward improvement of physic 

learning result for student class XI is using research method by doing Analysis Path. 

The result research showed that early capability of student in physic science is 

insignificant influenced for student's physic learning result and the examination 

conducted has evidenced that giving PBL model can improve significantly the 

physic learning result for student class XI. The research concluded that giving PBL 

model is able to improve the learning motivation of student in class XI significantly. 
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Conclusion 

 In this chapter investigator tried to present a brief account of theoretical 

overview and related studies of variables. The above referenced studies helped the 

investigator to have wide perspective about the present problem. Since effectiveness 

of a research is based on past knowledge, review of related studies provides helpful 

suggestions for significant investigation.  A number of studies are conducted within 

the country and as well as in outside the country but the majority of the studies have 

been conducted in foreign countries such as USA, UK, China, and Japan. Though 

the studies are of different forms such as survey type, experimental or quasi-

experimental types, they are providing valuable information about different 

variables that the investigator considered as relevant.  Some studies are empirical 

and some are conducted by research teams. All the reviews given above are based on 

misconceptions of science subjects and instructional strategies used to improve the 

achievement of science learning. More experiments are needed in this area. Further, 

the number of studies conducted in India is limited in this area and there is further 

scope for study regarding misconception in physics and an innovative strategic 

method of physics. This shows the importance and relevance of this study. 
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METHODOLOGY 

 

 A Research method is a systematic plan for doing research. Methodology is 

the systematic, theoretical analysis of the methods applied to a field of study. It 

comprises the theoretical analysis of the body of methods and principles associated 

with a branch of knowledge. The success of the research work depends largely upon 

the suitability of the methods, tools and techniques followed by the researcher in 

collecting and processing data and suitable method helps the researcher to carry out 

work in a scientific and valid manner. 

 The present study entitled “Effectiveness of episodic conceptualization 

strategy on reducing misconception in select concepts of physics among IX
th

 

standard students” attempts to find out the effect of episodic conceptualization 

strategy over the existing method of teaching. 

 The methodology adopted for the study is described under the following 

major headings. 

• Objective of the study 

• Hypotheses of the study 

• Design of the study 

• Tools used for the study 

• Sample used for the study 

• Data collection procedure, scoring and consolidation of data 

• Statistical techniques used for analysis 
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Objectives of the study 

 The main objectives of study are, 

1. To find out whether there exist any significant difference in the mean pre-test 

score of test of misconception in Physics of pupils in experimental and 

control group. 

2. To find out whether there exist any significant difference in the mean post-

test score of test of misconception in Physics of pupils in experimental and 

control group. 

3. To find out whether there exist any significant difference in the mean gain 

score of   test of misconception in Physics of pupils in experimental and 

control group. 

4. To compare the adjusted mean score of test of misconception in Physics of 

pupils in experimental and control group by taking pretest scores as 

covariant. 

5. To investigate the effectiveness of episodic conceptualization strategy on 

reducing misconception in select concepts of physics. 

Hypotheses of the study 

 Based on the objectives given above the following hypotheses are 

formulated. 

1. There exists significant difference in the mean pre-test score of test of 

misconception in Physics of pupils in experimental and control group. 
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2. There exists significant difference in the mean post-test score of test of 

misconception in Physics of pupils in experimental and control group. 

3. There exists significant difference in the mean gain score of test of 

misconception in Physics of pupil in experimental and control group. 

4. There exists significant difference in the adjusted mean score of test of 

misconception in Physics of pupils in experiment and control group by 

taking pretest score and covariant. 

5. Episodic conceptualization strategy is effective on reducing misconception in 

select concepts of physics. 

Design of the study 

 The present study has been conducted by employing an experimental design. 

A design is the blue print of the procedure that enables the researcher to test the 

hypotheses by reaching valid conclusion about relationship between independent 

and dependent variables (Best & Kahn 1999). 

Design selected 

 The design selected for the present study was the Quasi Experimental with 

Pre-test—Post-test nonequivalent group design. Due to the inconvenience in random 

assignment of subjects in the experimental and control groups, intact classroom 

groups were selected for the study. The design of the study is illustrated as follows. 

 O1 X O2 

 O3 C O4 

  



 Methodology  73 

Where,  

 O1, O3 –Pre-tests 

 O2, O4 –Post-tests 

 X –Application of Experimental treatment 

 C –Application of Control treatment 

 Two class divisions from same school were treated as experimental and 

control groups. Experimental group was taught by Episodic Conceptualization 

Strategy for 15 periods and each period has duration of 40 minutes. The control 

group was taught by the conventional method of teaching (constructivist method) for 

15 periods of the same duration. 

 Since the design selected for the present study was pre-test—post-test 

nonequivalent group design, prior to introduction of two teaching methods, both 

groups were administered the same test of misconception in physics. 

Variables of the study 

 The experimental study consists of manipulating levels or amount of selected 

independent variables to examine their influence on dependent variables. The 

independent variable, dependent variable for the present study is as follows. 

Independent Variables 

 The independent variable selected for the study was two methods of teaching 

– Episodic Conceptualization strategy and existing method of teaching. 

  



 Methodology  74 

Dependent Variable 

 Misconceptions of select concepts of physics among IX
th

 standard pupil was 

treated as the dependent variable. 

Tools used for the Study 

 The tools used for the present study and the description of them are presented 

in this session. With the help of the supervising teacher the investigator constructed 

the following tools to collect relevant data from the samples. 

 Tools used for the present study are as follows: 

1. Lesson Transcript Based on Episodic Conceptualization Strategy.(Nowfal 

and Shana, 2017) 

2. Lesson Transcript Based on Existing method.(Nowfal and Shana, 2017) 

3. Test of Misconception in Physics.(Nowfal and Shana, 2017) 

Description of tools 

 Steps involved in the construction of tools are given below. 

Lesson Transcript Based on Episodic Conceptualization Strategy 

 The Episodic Conceptualization strategy was introduced as a new method of 

instruction. Based on the Episodic Conceptualization Strategy the investigator 

prepared 15 lesson transcripts. The duration of each lesson transcript was expected 

to be 40-45 minutes. Each lesson was prepared by using the following format. 
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Starter: 

 Introducing the theme of the lesson and all the important topics which will be 

explained systematically. 

Orientation: 

 Here the term facts are discussed widely. Teacher explains the topics in all 

aspects. A proper orientation is given to the child based on concept clarity. 

Development of the lesson: 

 After the thorough orientation of the lesson, investigator focused the 

development of the lesson in an effective way, through activities, experiments and 

presentation of video related to the principle behind the content. Here discussion, 

questioning and preparation of pointed notes are illustrated for the proper learning 

outcomes in a concept. 

Concept formation: 

 After the discussion of the content, teacher correlates the previous concept in 

an episodic way. Teacher explains the relation and differences of the concepts which 

is already studied in the previous lesson. It helps to reduce the misconceptions of 

various concepts which similar with facts and theorems. 

Consolidation: 

 Here the topics of the selected concept are discussed in the form of 

consolidation. Teacher provides students proper consolidation for reducing the 

misconception. 
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Lesson Transcript Based on Existing Method (Constructivist Method) of 

teaching. 

 The lesson plan for teaching in the control group was prepared on the basis 

of newly introduced activity curriculum of Kerala (constructivist method). Each 

lesson plan was prepared by using the following format. 

Content Analysis 

 Here the terms, facts and concepts coming under the topic will be discussed. 

All the relevant ideas related to the terms, facts and concepts will be discussed. 

Learning Objectives 

 The objectives to be attained by the people by learning the particular lesson 

will be mentioned in this session. It mentions the learning outcomes which the 

teacher expects from the students by teaching the particular topic. 

Process Skills 

 The skills used by the students will be discussed here. All the ideas and 

activities done by the students will be also discussed. 

Pre Requisites 

 The information the student should acquire for understanding the topic. 

Learning Materials 

 Here, the learning materials used will be mentioned  
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Product 

 The values which the teacher expects to impart to the students by teaching 

the particular topic will be discussed here. 

Process 

 The introductory part of the lesson will be given in an interesting way by 

including some interesting questions which will bring the students to the new topic 

which the teacher is going to teach. Here some activities will be included in this 

section. Some thought provoking questions related to each and every activity will be 

also included. Consolidation will be done for each activity. 

Follow up Activities 

 Some questions will be given for the students so that they will internalize the 

topic they learned and they will start applying it in their future life.  

 A model lesson transcript based on existing method of teaching is given as 

Appendix III. 

Test of Misconception in Physics 

 The test of misconception in physics, used as pre-test and post-test was 

constructed by the investigator with the help of supervising teacher for the treatment. 

Main stages in the preparation of the test were as follows: 

Planning of the Test 

 The preparation of any classroom test involves a number of stages. Here first 

comes the planning stage. Here the decision regarding when to test, what kind of 
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questions use in the test and how many questions include in test etc. are taken. With 

regard to the type of questions, the investigator decided to have true or false 

questions only. The duration of the test was fixed as one hour. 

Weightage to the Objectives 

 Objectives are broad goals and are stated in terms of desired change in 

student behavior. Items were prepared on the basis of Bloom’s revised taxonomy of 

educational objectives (Anderson and Karthwohl, 2001). The weightage of each 

question is equal marks. 

Weightage to form of Questions 

 Here the investigator included only object type questions as shown in given 

table. 1 

Table 1 

Weightage to form of Questions 

 Form of Questions No. of items marks Percentage 

 Objective Type 50 50 100 

Total 50 100 
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Item Writing 

 A pilot study is conducted in hundred IX
th

 standard students based on the 

physics contents. 63 items are included in the test. It helped to obtain a list of 

misconceptions. Based on the test 15 contents are selected for the study and items 

were converted to 50 items. The test was named as test of misconception in physics 

and is based on statements regarding true or false questions. The time duration of the 

test was 1 hour. The test of misconception in physics is given as Appendix V. 

Pilot study 

 For estimating the time and removing ambiguity in the structure of the 

question, a pilot study was conducted on 100 students from Farook higher secondary 

school, Farook college Calicut district and necessary modifications were made 

accordingly.  

Try out of the test 

           The draft of the Test of misconception of the physics was tried out on the 

sample of 100 high school students of IX
th

classes’ ofFarook higher secondary 

school, Farook college Calicut district. Proper instructions were given to the 

students before administering the test in the classrooms. 

 Item analysis was done in order to select items that are acceptable. The 

following stages were involved in item analysis. 

 For determining the highest 27 percent and the lowest 27 percent of the total 

sample of 100 response sheets, the scores obtained after the preliminary try-out was 
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noticed. The scripts were arranged in the descending order of the total score, and the 

highest 27 percent and the lowest 27 percent with respect to the total score were 

separated. 

 As the total number is 100, its 27 percent is 27 and hence top most and 

lowest 27 scripts were taken the average of score obtained for each items by the 

upper group as well as the lower group were calculated separately. Discriminating 

power and Difficulty index of each item was found by calculating Discriminating 

power and Difficulty index of the each item by using the formula. 

Difficulty index = u-l/n  

 Discriminating power = u+l/2n 

Where,  

u = upper limit 

l = lower limit 

n = total number of the sample 

 Items with discriminating power less than 0.4 and greater than 0.8 is rejected 

and difficulty index is also concerned with the value of each item in between 0.4 and 

0.8.Hence the items with discriminating power and difficulty index in between 0.4 

and 0.8 are selected for the final sample. Discriminating power and Difficulty index 

of each item as given in table 2. 
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Table 2 

Discriminating power and Difficulty index in the each item in misconception test of 

physics. 

Item No Discriminating Power Difficulty Index Remarks 

1 0.94 0.11 Rejected 

2 0.52 0.59 Accepted 

3 0.53 0.62 Accepted 

4 0.48 0.40 Accepted 

5 0.42 0.61 Accepted 

6 0.61 0.48 Accepted 

7 0.29 0.21 Rejected 

8 0.48 0.14 Rejected 

9 0.66 0.44 Accepted 

10 0.62 0.69 Accepted 

11 0.61 0.51 Accepted 

12 0.79 0.45 Accepted 

13 0.59 0.74 Accepted 

14 0.79 0.77 Accepted 

15 0.62 0.65 Accepted 

16 0.40 0.60 Accepted 

17 0.96 0.07 Rejected 

18 0.66 0.75 Accepted 

19 0.5 0.48 Accepted 

20 0.76 0.63 Accepted 

21 0.68 0.44 Accepted 

22 0.37 0.07 Rejected 

23 0.63 0.52 Accepted 

24 0.44 0.29 Accepted 

25 0.66 0.59 Accepted 

26 0.47 0.29 Rejected 

27 0.42 0.41 Accepted 

28 0.79 0.46 Accepted 

29 0.46 0.51 Accepted 

30 0.72 0.43 Accepted 
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Item No Discriminating Power Difficulty Index Remarks 

31 0.79 0.63 Accepted 

32 0.77 0.79 Accepted 

33 0.52 0.52 Accepted 

34 0.83 0.26 Rejected 

35 0.37 0.07 Rejected 

36 0.63 0.72 Accepted 

37 0.55 0.44 Accepted 

38 0.59 0.52 Accepted 

39 0.48 0.55 Accepted 

40 0.48 0.50 Accepted 

41 0.62 0.52 Accepted 

42 0.48 0.79 Accepted 

43 0.27 0.11 Rejected 

44 0.68 0.40 Accepted 

45 0.42 0.79 Accepted 

46 0.75 0.40 Accepted 

47 0.62 0.67 Accepted 

48 0.42 0.46 Accepted 

49 0.74 0.47 Accepted 

50 0.42 0.40 Accepted 

51 0.68 0.51 Accepted 

52 0.40 0.62 Accepted 

53 0.72 0.40 Accepted 

54 0.61 0.55 Accepted 

55 0.61 0.71 Accepted 

56 0.68 0.40 Accepted 

57 0.46 0.40 Accepted 

58 0.79 0.78 Accepted 

59 0.75 0.78 Accepted 

60 0.83 0.91 Rejected 
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Selection of final items 

 Items for the final test were selected on the basis of their difficulty index and 

discriminating power. Items have both difficulty index and discriminating power 

was selected for final scale.  

 The final copy of Test of misconception in physics is given in Appendix VII. 

Scoring Key 

 Scoring key was prepared by the investigator for scoring answer sheets. One 

mark was given for each correct answer. 

Reliability and Validity 

 Reliability and Validity are essential to the effectiveness of any data 

gathering procedure. These terms are defined in the most general way. 

Reliability 

 Reliability is the degree of consistency that the instrument or procedure 

demonstrates: whatever it is measuring (Best& Khan 2012). It does so consistently. 

Validity is that quality of a data gathering instrument or procedure that enables it to 

measure what it is supposed to measure. Reliability is a necessary but not sufficient 

condition for validity. That is, a test must be reliable for it to be valid, but a test can 

be and still not be valid. 
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Reliability of the present test 

 A test is said to be reliable when the test scores are stable and trust worthy. 

The investigator calculated the reliability of the test by test-re-test method. For this 

purpose the scale was administered on representative sample of 100 secondary 

school IX
th

 standard students and the scores thus obtained were utilized for studying 

the reliability of the test. Data collected were scored are consolidated. 

 The same test was re-administrated to the same group after an interval of one 

week. The correlation of scores obtained for two administration were calculated by 

using the formula             

� = �∑�� − ∑�∑��[�∑�
 − (∑�)
][�∑�
 − (∑�)
] 
Where, 

∑�=Sum of the X scores 

∑�= Sum of the Y scores 

∑�
= Sum of the squared X scores 

∑�
 = Sum of the squared Y scores 

∑�� = Sum of the products of the paired X and Y scores 

N = Number of paired scores 

 The coefficient of correlation obtained was 0.8492 which shows that the test 

was reliable. 
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Validity 

 “Validity refer to the degree to which evidence and theory support the 

interpretation of the test scores entailed by proposed uses of tests”  (Joint committee 

on standard for Educational and Psychological Testing, 1999, P.9). That is validity 

has to do with both the attributes of the test and the uses to which it is put. When test 

are used for more than one purpose, there needs to be evidence of validity for each 

of these uses. Considering the number and variety of tests and their uses, the type of 

validity evidence needed will vary quite a bit. 

Validity of the Present Test  

 The investigator established the content validity by giving proper weightage 

to all the area content and objectives. Extreme care was taken to eliminate 

unnecessary items according to the pilot study results. The investigator established 

the criterion related validity of the test by taking the external criteria school mark of 

a unit test in Physics. The test was also subjected for proper analyze and evaluation 

of experts in the field. Hence the face validity was ensured. 

Sample Used For the Study 

 The investigator considered two IX
th

 standard groups for the experiment. 

Oneclass division as control group and another as experimental group.Here the 

investigator selected two class divisions of standard IX
th

 of P.R.M.H.S.S Panoor, 

Kannur. Details of the sample selected for the study is given below in table 3. 
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Table 3 

Sample selected for the study 

              Experimental Group           Control Group 

standard Boys  Girls Total Boys Girls Total 

IX 16 19 35 20 15 35 

 

Data Collection Procedure, Scoring and Consolidation of Data 

 The details of the data collection procedure, scoring and consolidation of 

data are briefly explained in this section. 

Data Collection Procedure 

 Before conducting the experiment, both the experimental and control group 

were given the same pre-test to measure the initial status of the subject in terms of 

misconceptions in physics. After the administration of the pre-test the experimental 

group was taught through Episodic Conceptualization Strategy and control group 

was taught through existing method (Constructivist Method) of teaching. After the 

completion of the lesson, both the experimental group and control group were given 

the same misconception test as post-test. The score on this test was used for 

determining the effectiveness of two strategies (Effectiveness of Episodic 

Conceptualization Strategy and Constructivist strategy). 

Scoring and Consolidation of Data 

 All the answer sheets of the pre-test and post-test, which were correct in all 

respects, were scored according to the scoring key. Scores of pre-test and post-test of 
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control group and experimental group were tabulated separately. The scores 

obtained for the selected variables were then consolidated for final analysis. 

Statistical Technique Used for Analysis 

 The present study demanded the use of following statistical technique. Test 

of significance of difference between means for small independent sample were used 

to compare the relevant variable between experimental and control groups.  

 To begin our conversation about inferential statistics, the first step is to 

develop the ability to determine the appropriate statistical technique to various 

situations. This decision that is a function of the research question asked and the 

nature and the level of measurement of the variables involved. That is, we begin 

with the research question, identify the dependent and independent variables 

involved, identify the level of measurement of every variable, and go to the 

accompanying table that will point us to the appropriate technique. 

 The investigator used the following statistical techniques. They are, 

1. Mean 

          The mean is the most commonly used method of describing central tendency. 

The mean is found out using the formula. 

Mean = � + ���� × � 

Where, 

A = Assumed mean 

c= length of the class interval 
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f = frequency of the class interval 

x = deviation of the score from the assumed divided by class interval 

N = total number of scores 

2. Median 

 The median is the score at the middle of the set of values that has many 

values with a larger value as have a smaller value. The median was calculated using 

the formula given below 

Median= � + �����
� × � 

Where, 

L  =  exact lower limit of the class interval upon which the median lies 

c =  width of class interval 

f  =  frequency within the class interval upon which the median class 

F  =  sum of all the frequency below L 

N/2  =  one half of the total number of scores 

3. Mode 

          The mode is the most frequently occurring value in the set. The mode is the 

value with the greatest frequency. The mode was calculated using the formula 

Mode = 3 median – 2 mean 

4.  Standard deviation 

        The standard deviation the most stable index of variability is customarily 



 Methodology  89 

employed in experimental and research studies. Standard deviation is calculated by 

the following formula 

SD = ������
� − ����� ��

 

Where, 

c  =  class interval 

d =  deviation of scores from assumed mean 

f  =  frequency of each class 

N  =  total frequency 

 5.  Skewness 

       A distribution is said to be skewed, if the value of mean, median and mode are 

different and there is symmetry between the right and the left half of the curve. Such 

type of curve is inclined more towards the left or right of the center of the curve. 

 Skewness was calculated by using the formula 

SK  =  
 � ( !"#� !�$"#)%&  

Where, 

 SK= Skewness 

 S.D= Standard deviation 

6. Kurtosis 

      The term ‘Kurtosis ‘refers to the flatness or peakedness of a frequency 
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distribution as compared with the normal. The formula for measuring Kurtosis is 

Ku  =
'()�'�)�('*+�',+) 

Where, 

P75  =  75
th

 percentile 

P25  =  25
th

 percentile 

P90  =  90
th

 percentile 

P10  =  10
th

 percentile  

Major statistical techniques 

         Test of significant difference between means were applied 

1. t-test 

 Comparison of difference between means for the scores of sub samples was 

done using the formula. 

Critical ratio    t =
 ,- �

./,�
�, 0/��

��
 

Where, 

M2�Mean of the first group 

M
�Mean of the second group 

σ2
 −Square of Standard deviation of first group 

σ

 −Square of Standard deviation of second group 

N2 −Size of the first group 
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N
 - Size of the second group 

 If the obtained critical ratio is greater than the required table value 1.97 at 

0.05 or 2.59 at 0.01 levels of significance, the mean difference is considered to be 

significant. 

2. Analysis of Covariance (ANCOVA) 

 This is an extension of analysis of variance to allow for the correlation 

between critical and final scores. Through covariance analysis, it is able to effect 

adjustments in final or terminal scores which will allow for differences in some 

initial variable.  

 The procedure of one way ANCOVA is done through the following steps 

Step 1 : 

Computation of correlation terms (c,s) Cx, Cy and C xy.  

Step 2 : 

Computation of sums of squares (ss) among the means of the group. 

Step 3 : 

Computation of sums of squares (ss) within the group. 

Ss within groups for x=Total ssx-ss among means for x 

Ss within groups for y=Total ssy-ss among means for y 

Ss within groups for xy=Total ssxy-ss among means for xy 
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Step 4 

 A preliminary analysis of variance of x and y scores, taken separately is 

calculated to decide whether the scores are closer to significance. The F-test applied 

to the initial score.  

Step 5 

Computation of adjusted sum of squares (ss for y ie, SS). 

This is done for correcting the final score. Total SSyx are determined. SSyx among 

mean is calculated by subtracting sum of squares, we can computate the variance by 

dividing each SS by its degree of freedom. 

Step 6 

Computation of regression coefficient for within group. 

Step 7 

Computation of adjusted means: the general formula is    

t=   
 ,- �

./,�
�, 0/��

��
 

Where,  

My is the adjusted means for y scores 

Mx is the unadjusted means for x scores 

GMx is the grand means for x scores 
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Step 8 

The testing of significance of difference among adjusted y means.  

For this standard error of the difference between tow mean is calculated. 

Then t-value is calculated. 

T=Difference between adjusted mean / standard error of the difference between 

means.  
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ANALYSIS AND INTERPRETATION 

 

 Analysis is the process of extracting, compiling, and modeling raw data for 

purposes of obtaining constructive information that can be applied to formulating 

conclusions, predicting outcomes or supporting decisions in business, scientific and 

social science settings.it is one of the most important parts. Analysis consists of the 

data that has been collected as a part of the research and the researcher's analysis of 

the data.  

 The main purpose of the present study was to find out the Effectiveness of 

episodic conceptualization strategy on reducing misconception in select concepts of 

physics among IX
th

 standard students. The collected and tabulated data were 

analyzed using the statistical tests. 

 The statistical analysis of the consolidated data has been based on the 

following objectives of the study.  

Objectives of the study 

• To find out whether there exist any significant difference in the mean pre-test 

score of test of misconception in Physics of pupils in experimental and 

control group. 

• To find out whether there exist any significant difference in the mean post-

test score of test of misconception in Physics of pupils in experimental and 

control group. 
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• To find out whether there exist any significant difference in the mean gain 

score of test of misconception in Physics of pupils in experimental and 

control group. 

• To compare the adjusted mean score of test of misconception in Physics of 

pupils in experimental and control group by taking pretest scores as 

covariant. 

• To investigate the effectiveness of episodic conceptualization strategy on 

reducing misconception in select concepts of physics. 

Hypotheses of the study 

 The present study was designed to test the following hypotheses 

• There exists significant difference in the mean pre-test score of test of 

misconception in Physics of pupils in experimental and control group. 

• There exists significant difference in the mean post-test score of test of 

misconception in Physics of pupils in experimental and control group. 

• There exists significant difference in the mean gain score of test of 

misconception in Physics of pupil in experimental and control group. 

• There exists significant difference in the adjusted mean score of test of 

misconception in Physics of pupils in experiment and control group by 

taking pretest score and covariant. 

• Episodic conceptualization strategy is effective on reducing misconceptions 

in select concepts of physics. 
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 Analysis of the data has been done, classified and presented in the following 

order. 

• Preliminary analysis 

• Major analysis 

• Analysis of Covariance 

Preliminary analysis 

 The statistical properties of the variable in the study and the comparison of 

the mean scores of the relevant variables for the experimental and control groups 

were done and presented in this section. 

  As part of preliminary analysis important statistical constants like mean, 

median, mode, standard deviation, Skewness and Kurtosis for the pre-test, post-test 

and gain scores were examined separately for the control and experimental groups 

and is presented in table 4 and table 5 respectively.  

Table 4 

Statistical constants of Misconception in Physics for control Group 

variables Mean Median Mode S.D Skewness Kurtosis 

Pre-test 27.66 28 26 3.85 -0.3 0.46 

Post-test 28.54 29 30 3.75 -0.69 0.07 

Gain scores 3.97 3 2 3 1.28 1.56 

 

 The above table shows that the statistical value mean, median, mode are 

almost similar. The index of skewness suggests that the distribution of 
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misconception in physics is negatively skewed. As the values of the mean, median, 

mode, standard deviation, skewness and kurtosis are almost equal, it is suggested 

that the scores are normally distributed.  

Table 5 

Statistical constants of Misconception in Physics for Experimental Group 

Variables Mean Median Mode S.D Skewness Kurtosis 

Pre-test 26.94 26 25 6.08 0.15 0.08 

Post-test 32.11 32 31 4.33 -0.36 0.99 

Gain scores 7.97 7 4 4.91 0.58 0.16 

 

 The above table shows the statistical values mean, median, mode, standard 

deviation, skewness and kurtosis of the pre-test, post-test and gain score of the 

experimental group. As the value of the mean, median, mode, standard deviation, 

skewness, and kurtosis are almost equal, it is suggested that the scores are normally 

distributed. 

Major Analysis 

Comparison of mean scores 

 In this part of analysis, comparison of the mean scores of Misconception in 

physics for Experimental and Control group, in the pre-test, post-test and gain scores 

for total sample were attempted. 
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Comparison of mean pre-test scores of Misconception in Physics for 

Experimental and Control group 

 The mean scores of experimental and control groups on the pre-test were 

studied and compared using the test of significance of difference between means of 

small independent sample. The comparison was done for the sample in each of the 

experimental and control group. 

 The mean and standard deviation of pre-test scores of both of the group were 

found out and subjected to the test of significance of difference between means. The 

data and results of the t-test are presented in the table 6. 

Table 6 

The test of Significance of the Mean scores of pre-test between experimental and 

control groups. 

Control Group Experimental Group 
t- value 

Level of  

significance 

X1 Σ1 N1 X2 Σ2 N2 

27.66 3.85 35 26.94 6.08 35 0.59 

Not 

significant at 

any level 

 

 It can be seen from the table that the obtained t-value 0.59 is found to be not 

significant even at 0.05 levels. So it can be noted that there is no significant 

difference in mean scores of misconception in physics for control and experimental 

groups. This indicates the two’s almost identical with regard to misconception in 

physics. 
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Figure 3: Bar graph representing Pre-test scores of misconception in physics of 

Experimental and Control group. 

 

 As per the above figure, there is no significant difference in the pre-test 

scores of experimental and control groups on their misconception in physics. This is 

the indication of the equality of the two groups with respect to their concept clarity 

of the physics subject. 

Comparison of Mean Post-test scores of Misconception in Physics for 

Experimental and Control Groups 

 The mean performance of experimental and control groups on the post-test 

scores were studied and compared using the test of significance of difference 

between means of small independent sample. The comparison was done for the total 

sample in the experimental and control groups. 
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 The mean and standard deviation of the post-test of both the groups were 

found out and subjected to the test of significance of difference between means. The 

data and results of t-test are presented in table 7 

Table 7 

The test of Significance of the Mean scores of post-test between experimental and 

control groups. 

Control Group Experimental Group 

t- value 
Level of  

significance X1 Σ1 N1 X2 Σ2 N2 

28.54 3.75 35 32.11 4.33 35 3.69 
Significant at 

both level 

 

 It can be understood from the table that the obtained t-value 3.69 is above 

2.58, the limit set for 0.01 level of significance. So it can be noted that there is 

significant difference in the mean scores of misconception in physics of control and 

experimental groups. It can be inferred from the t-test that the performance of the 

experimental and control group are not similar in case of their post experimental 

status of misconception test. 
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Figure 4:Bar graph representing post test score of misconception in physics of 

experimental and control group. 

 

 As per the figure, it can be understood that there exists difference in the post-

test scores of misconception in physics of experimental and control groups. The 

results of the t-test confirmed the features in the graphical representation of the 

comparison of the post-test scores. This is the indication of the effectiveness of 

episodic conceptualization strategy to reduce the misconception in physics. 

Comparison of Mean Gain Scores of Misconception in Physics for 

Experimental and Control Groups 

 The mean scores of experimental and control groups on the gain scores were 

studied and compared using the test of significance of difference between means of 

small independent sample. The comparison was done for the total sample in the 

experimental and control groups. 
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 The mean and standard deviation of the gain scores of both the groups were 

found out and subjected to the test of significance of difference between means. The 

data and results of t-test are presented below table 8 

Table 8 

The test of Significance of the Mean scores of misconception in physics of Gain 

Scores between experimental and control groups 

Control Group Experimental Group 
t- value 

Level of  

significance 

X1 Σ1 N1 X2 Σ2 N2 

3.97 3.00 35 7.97 4.91 35 4.12 
Significant at 

both level 

 

 In order to find out gain scores of each student the investigator subtracted 

pre-test scores form corresponding post test scores. Experimental and control groups 

were compared for their gain scores using the test of significance between means. 

The comparison was done for the total sample in the experimental and control 

groups. The means and standard deviation of gain scores of both groups were found 

and subjected the test of significance of difference between means at the detail is 

given in the above table.  

 The result of the t-test conducted for the comparison of the pre-test, post-test, 

gain scores for the total sample between experimental and control group is presented 

in table 9. 
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Table 9 

Summary of the t-values of pre-test, post-test and gain scores for the experimental 

and control group  

Variables t-value 

Pre-test 0.59 

Post-test 3.69 

Gain scores 4.12 

 

 Summary of the t-values in table indicates that the t-value obtained for pre-

test is not significant. This implies that the experimental and control groups were 

similar in case their performance in their pre-test. 

 The t-value obtained for post-test is found to be significant. From these 

results obtained it can be inferred that the misconception in physics differentiates the 

experimental group and control groups. From the comparison the advantage of 

experimental group is evident. Table also suggests that the obtained t-value for the 

gain scores for the total samples found be significant. 

Analysis of Covariance 

 The analysis of the pre-test scores of the experimental and control groups 

showed that they do not differ significantly in the misconception in physics test. 

After the experimental treatment was given, it was found that experimental group 

was better that the control group on their misconception test.  The higher post-test 

scores of the pupils in the experimental group than that of the pupils in the control 

group cannot be attributed to the application of the experimental variables to the 
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experiment group. In this context it became necessary of analyses that data using the 

statistical technique called Analysis of co-variance (ANCOVA) by which the 

difference in the initial status of the two groups can be removed statistically, that 

they can be compared as though their initial status had been equated.  

 ANCOVA adjusts post-test scores for initial differences on some variable 

and compare adjusted scores. In other words, the groups are equalized with respect 

to the control variable and then compared. By using co-variance the investigator is 

attempting to reduce variation in post-test scores, which is attributable to another 

variable. 

Comparison of effectiveness of Episodic conceptualization strategy to reduce 

Misconception in physics. 

 For determining the effectiveness of episodic conceptualization strategy to 

reduce the misconception in physics, the pre-test and post-test scores of the 

experimental and control group were subjected to the statistical analysis of co-

variance. 

Analysis of Co-Variance 

 The final (Y) scores were corrected for difference in initial (X) scores. The 

SSy has been adjusted for any variability in Y, contributed by X. The adjusted sum 

of squares for Y, that is SSyx were computed and the (Fyx) was calculated. The 

summary of Analysis of co-variance of pre-test and post-test scores of pupils in 

experimental and control groups are given table 10. 
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Table 10 

The summary of ANCOVA of pre-test (X) and post-test (Y) scores of pupils in 

experimental and control groups. 

Sources Df SSx SSy SS xy SS yx MS(yx)V(yx) SDyx Fyx 

AM 1.00 8.93 223.2 -44.64 220.51 220.51 

4.08 13.24 WG 67.00 1759.77 1116.2 -31.26 1115.67 16.65 

T 68.00 1768.70 1339.4 -75.90 1336.19 - 

 

 It is clear from the significant Fyx ratio that the two final means of the 

experimental and control group differ significantly, after they have been adjusted for 

initial differences. The adjusted means of post-test scores (Y means) of pupils in the 

experimental and control groups were computed. The difference between the 

adjusted Y mean was tested for significance. The data for adjusted means post-test 

scores of pupil in experimental control group is given in the table 11. 

Table 11 

Data and results of adjusted means of post-test scores of pupil in experimental and 

control groups. 

Groups N Mx My My.x SEm T 

Experimental 35.00 26.94 32.1 32.11 

0.98 3.65 
Control 35.00 27.66 28.5 28.55 

General means 

of total 
70.00 27.30 30.33  

 

Table value of t. 

‘t’ at 0.05 level – 1.96 

‘t’ at 0.01 level – 2.58 



 Analysis  106

 The table value of ‘t’ is 1.96 at 0.05 level and 2.58 at 0.01 level. The 

calculated value is 3.65 which is significantly greater that the table value.  Adjusted 

Y means of Experimental group than the Control group indicates that experimental 

group is superior to control group. It may therefore be interpreted that the pupils 

taught through episodic conceptualization strategy have better concept clarity in 

physics than the group taught by conventional method. 

 The analysis of co-variance and adjusted means comparison of data revealed 

that after controlling of the extraneous variables by statistical techniques and the 

difference still exists. The adjusted Y means significantly differ after the comparison 

of adjusted Y. Hence it can be inferred that the higher achievement in the 

experimental group is the result of experimental treatment given the group using the 

episodic conceptualization strategy. Therefore the group with episodic 

conceptualization method can be considered to be superior over the conventional 

method of learning group on reducing the misconception in physics subject. 

Conclusion 

        The present study shows that the level of misconception of physics at 

secondary school students decreases with the application of episodic 

conceptualization strategy of teaching. This study shows that there exists a 

significant difference in the pre-test, post-test scores of misconception tests among 

secondary school students when the episodic conceptualization strategy applied for 

the total sample. In order to have a higher level of concept clarity of physics subject 

for the science learners, it is advisable to apply the new innovative strategy which is 

episodic conceptualization strategy in the classrooms.  
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SUMMARY, FINDINGS AND  

SUGGESTIONS 

 

 This chapter includes an overview of the significant aspects of the study viz., 

Study in Retrospect, Major Findings, Tenability of Hypotheses, Educational 

Implications and Suggestions for further research in this area. 

Study in Retrospect 

 The present study entitled as “EFFECTIVENESS OF 

EPISODIC CONCEPTUALIZATION STRATEGY ON REDUCING 

MISCONCEPTION IN SELECT CONCEPTS OF PHYSICS AMONG IX
th 

STANDARD STUDENTS”. 

Variable of the Study 

 The present study demands the following independent and dependent 

variables. 

Independent Variable 

 An independent variable is a factor which is measured, manipulated or 

selected by the investigator to determine its relationship to an observed 

phenomenon. 

 The independent variable of the study is the Episodic conceptualization 

strategy. 
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Dependent Variable 

 A dependent variable is the one which is measured and observed by the 

researcher/investigator to determine the effect of independent variable on it. 

  The dependent variable of the study is Misconception in Physics. 

Objective of the Study 

  The objectives framed for the study are the following: 

1. To find out whether there exist any significant difference in the mean pre-test 

score of test of misconception in Physics of pupils in experimental and 

control group. 

2. To find out whether there exist any significant difference in the mean post-

test score of test of misconception in Physics of pupils in experimental and 

control group. 

3. To find out whether there exist any significant difference in the mean gain 

score of test of misconception in Physics of pupils in experimental and 

control group. 

4. To compare the adjusted mean score of test of misconception in Physics of 

pupils in experimental and control group by taking pretest scores as 

covariant. 

5. To investigate the effectiveness of episodic conceptualization strategy on 

reducing misconception in select concepts of physics. 
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Hypotheses of the study 

 Based on the objectives given above the following hypotheses can be stated. 

1. There exists significant difference in the mean pre-test score of test of 

misconception in Physics of pupils in experimental and control group. 

2. There exists significant difference in the mean post-test score of test of 

misconception in Physics of pupils in experimental and control group. 

3. There exists significant difference in the mean gain score of test of 

misconception in Physics of pupil in experimental and control group. 

4. There exists significant difference in the adjusted mean score of test of 

misconception in Physics of pupils in experiment and control group by 

taking pretest score and covariant. 

5. Episodic conceptualization strategy is effective on reducing misconception in 

select concepts of physics. 

Methodology of the Study 

            It deals with the precise description of the sample selected for the study, 

tools and statistical techniques used by the investigator. 

Design of the Study 

        The present study was designed as a Quasi experimental study in which pre-

test, post-test, non-equivalent two groups were used for experiment. The experiment 

group was taught through the Episodic conceptualization strategy and the control 

group was taught through the conventional method of teaching.  
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The design of the study is as follows. 

 O1 X O2 

 O3 C O4 

Where,  

 O1, O3 –Pre-tests 

 O2, O4 –Post-tests 

 X –Application of Experimental treatment 

 C –Application of Control treatment 

Population and Sample 

 The population for the study is IX
th

 standard Secondary School pupils of 

Kerala state. The Sample for the study constitutes two divisions of IX
th

 standard 

Secondary School pupils from P.R.M.H.S.S Panoor, Kannur. Each class consists of 

35 students. 

Tools employed for the data collection 

 With the help of the supervising teacher the investigator constructed the 

following tools to collect relevant data from the samples. 

1. Lesson Transcript Based on Episodic Conceptualization Strategy.(Nowfal 

and Shana, 2017) 

2. Lesson Transcript Based on Existing method.(Nowfal and Shana, 2017) 

3. Test of Misconception in Physics.(Nowfal and Shana, 2017) 
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Statistical techniques used for the study 

 The important statistical constants mean, median, mode, standard deviation, 

skewness, kurtosis for total sample was calculated to check whether the score are 

normally distributed. The following techniques were used for analyzing the data. 

Mean difference analysis (test of significance) 

 Test of significance of difference between means was used to compare the 

relevant variables between the experimental and control groups. 

Analysis of Covariance (ANCOVA) 

 Analysis covariance serves the purpose of statistically removing the effects 

of extraneous variable from the dependent variable. 

Major findings 

Result of the comparison of mean pre-test score of Misconception in physics of 

the experimental and control groups.  

 The mean score of the experimental and control group were compared using 

test of significance between mean scores. The critical ratio obtained for pre-test 

score was 0.59, which is below the tabled value and it was found to be not 

significant even at 0.05 levels. 

Result of the comparison of mean post-test score of Misconception in physics of 

the experimental and control groups.  

 The mean score of the experimental and control group were compared using 

test of significance between mean scores for the post-tests. The critical ratio 
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obtained for pre-test score was 3.69, which is higher than the tabled value and it was 

found to be significant even at 0.01 level of significance. This means that there 

exists significant difference in the post-tests scores of experimental and control 

group. 

Result of the comparison of mean gain scores of Misconception in physics of the 

experimental and control groups.  

 The mean gain score of the experimental and control group were compared 

using test of significance between mean scores and the critical ratio obtained for was 

4.12, which is higher than the tabled value and it was found to be significant even at 

0.01 level of significance. This means that there exists significant difference in the 

gain scores of experimental and control group. 

Result of the analysis of co-variance for the Misconception in physics of the 

experimental and control groups.  

 Single factor ANCOVA was used to study the effectiveness of Episodic 

conceptualization strategy among IX
th

 standard secondary school students. From the 

co-variance analyzed it can be understood that when linear adjustment is made for 

the effect of variation due to difference in the pre-experimental status of the pupils, 

there is statistically significant difference between the two groups. 

Result of the comparison of adjusted means of the pupils in experimental and 

control groups  

 In order to examine the effectiveness of episodic conceptualization strategy 

after the significant t-value is obtained, adjusted mean comparison was used. From 
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the adjusted mean it can be concluded that there exists a significant difference 

between two methods of teaching and the experimental group, taught by Episodic 

conceptualization strategy was found to have higher level of concept clarity in 

Physics and it causes decreasing the level of misconception in physics when 

compared to the control group taught by conventional mode of teaching. So it can be 

inferred that episodic conceptualization strategy is effective for reducing 

misconception in physics among IX
th

 standard secondary school students.  

Tenability of hypotheses 

Hypothesis 1 “There exists significant difference in the mean pre-test score of 

misconception test of pupils in experimental and control group”. 

The t-value obtained for the test of significance of the difference between the means 

of pre-test score of misconception in physics of experimental and control group is 

0.59. This result shows that there is no significant difference between the 

experimental and control group in their initial status. Hence the Hypothesis is 

rejected. 

Hypothesis 2 “There exists significant difference in the mean post test score of 

misconception test of pupils in experimental and control group” 

The obtained t value is 3.69 for the comparison of mean pot-test score of the 

misconception test of the experimental and control group which is significant even 

at 0.01 level.  Thus the Hypothesis is accepted. 
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Hypothesis 3 “There exists significant difference in the mean gain score of 

misconception test of pupils in experimental and control group”. 

Since the t value 4.12 is higher than the tabled value at both levels, it can be 

understood that there exists significant difference in the mean gain scores on 

misconception in physics of IX
th

 standard secondary school students of experimental 

and control groups. . Hence the Hypothesis is retained. 

Hypothesis 4 “There exists significant difference in the adjusted mean score of 

misconception test of pupils in experiment and control group by taking pretest score 

and covariant”. 

 For the test of significance of adjusted means of post-test scores of pupils in 

misconception in physics of the experimental and control group, the t value obtained 

is 3.65. It is significant at both levels. Hence the Hypothesis is retained.  

Hypothesis 5 “Episodic conceptualization strategy is effective on reducing 

misconception in select concepts of physics”. 

 For the test of significance of adjusted mean scores on misconception in 

physics among experimental and control group, the obtained t value is 3.65. It is 

significant at both levels. Hence the Hypothesis is retained. 

Educational implications of the study 

 The major objective the study was to find out the effectiveness of Episodic 

conceptualization strategy to reduce the misconception in select concepts of physics 

among IX
th

 standard secondary school students. The present study revealed that 
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learning Physics through Episodic conceptualization strategy helps to reduce the 

misconception in physics among secondary section pupils. 

 Science is the subject which deals with the living materials in the world. 

Physics subjects deals the scientific aspects of living things based on the facts, 

principles and theories. That’s why the teaching learning process of this subject is 

the combinations of theories and practical’s. And also experiments are very 

important in classrooms. The concepts of physics subject are connected each other. 

So the subject demands a continuous way of teaching learning process. 

 The conventional methods used by the teachers were to use the experiments 

and practicals in physics strategy for the continuity of the concepts. But teachers are 

failed to apply the experiments in classroom. Hence it causes the limitations of the 

concept clarity in physics. Hence misconception of the subject increases.  

 The major reason of misconceptions in physics subject of class IX
th

 standard 

students is lack of basic knowledge in primary level, lack of time, lack of proper 

implementation of the content in constructivist method. So there is an emergent need 

to bring change in the teaching learning strategy. Episodic conceptualization strategy 

is an innovative method to overcome this misconception in physics. By using this 

method, the teacher will able to bring continuity in the teaching learning process of 

physics, by using teaching learning aid such as concept map, video lessons, 

experiments. In this method the teacher have to teach the basic knowledge by 

clarifying each and every concept about a particular topic, before teaching the topic. 

This will help the child to acquire knowledge without any misconception in it. 
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Suggestion for further research 

 The investigator has found out some suggestions in the light of the major 

findings of the study. The following suggestions are put forwarded for the same. 

1. A comparative study can be taken upon the effectiveness of episodic 

conceptualization strategy to increase the achievement of physics and to 

reduce the misconception in physics among secondary school students. 

2. The same study can changed to another classes. A study can be taken up by 

the effectiveness of episodic conceptualization strategy on reducing the 

misconception among X
th

 standard students. 

3. The study can be changed in another way, to find out the effectiveness of 

episodic conceptualization strategy on achievement in physics among higher 

secondary school students. 

4. The present study is limited to the two classes of the secondary level. It can 

be replicated with other classes of secondary sections.   

5. The study can be extended in to large samples, taking different types of 

strategies and innovative methods to reduce the misconception in physics 

among secondary and senior secondary students. 

6. The study can be conducted in the other subjects also. 
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Appendix I 

Lesson Transcript Based On Episodic Conceptualization Strategy (Malayalam) 

Name of the Teacher :- Shana.p.v   Class  :- IX 

Name of the school :- P.R.M.H.S.S Panoor Div  :- B 

Subject :- Physics   Date  :- 18/11/2016 

Unit  :- {Zh-_-e-§Ä   Stength :- 35 

Topic :-¹h-£a_ew, Ahsb kzm[o-\n¡p¶ LS-I-§Ä Duration:- 40 Mint 

           

  

Starter 

 Good morning, \n§Ä {Zh-§sf Ipdn¨v ]Tn-̈ -«ntÃ? F´mWv {Zh-§Ä? 

{Zmh-I-§Ä BtWm {Zh-§Ä, Ch c−pw Htc Ah-Ø-IÄ BtWm. {Zh-§sf 

Ipdn¨v Ip«n-IÄ¡v Adnhv \ÂIm³ A[ym-]nI {ian-¡p-¶p.- Jcw,{Zm-h-Iw,-hm-XIw 

F¶nh ]ZmÀ°-̄ nsâ hXykvX AhØI-fmWv Cu Ah-Ø-Isf {Zh-§Ä 

F¶mWv Adn-b-s¸-Sp-¶-Xv. AXp-sIm−p Xs¶ {Zh-_-e-§Ä F¶Xv tIhew {Zmh-I-

§-fnÂ A\p-̀ -h-s¸-Sp¶ {]Xn-̀ mkw am{X-aÃ Jcm-h-Ø-bnÂ A\p-̀ -h-s¸-Sp-¶Xpw 

hmX-Im-h-Ø-bnÂ A\p-`-h-s¸Sp¶Xpamb _e-§-fmWv. A¯cw _e-§sf Cu 

]mT-̀ m-K-̄ n-eqsS C¶v ]cn-N-b-s¸-Sp-¶-Xv. 

Orientation 

 \n§Ä Ignª ¢mknÂ {]X-e-_ew ]Tn-̈ n-«p-−tÃm! F´mWv {]X-e-_ew? 

\n§Ä ]Tn-̈ Xp {]Imcw X·m-{X-Isf 3 Ah-Ø-I-fmbn {Iao-I-cn-̈ n-«p−v Ah-bnÂ 

{ZmhI X·m-{X-IÄ, Jc X·m-{X-Isf At]-£n¨v X·m{XIÄ AI¶p \nÂ¡p-¶p. 

AXp-sIm-−p -Xs¶ {Zmh-I-§-fnÂ X·m-{X-IÄ X½n-epÅ BIÀjW _ew Ipd-hm-

bn-cn-¡pw-b. Cu Ah-Ø-bnÂ X·m-{X-IÄ hi-§-fn-te¡pw {ZmhI {]X-e-

§fnte¡pw Hcp _ew {]tbm-Kn-¡p¶p. Cu _e-amWv {]Xe _ew F¶-dn-b-s¸-Sp-

¶Xv.C-̄ cw _ew sIm−mWv t»Uv Pe-̄ n\v apI-fnÂ s]m§n¡nS-¡p-¶-Xv. 

F¶mÂ I¸Â Pe-̄ n\v apI-fnÂ s]m§n-¡n-S-¡p-hm³ {]Xe _ew Imc-W-am-Ip-

¶pt−m? ]c-kv]cw NÀ¨ sNbvXv D¯cw Is−-̄ p-hm³ Ip«n-I-tfmSv Bh-iy-
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s¸Sp¶p. Ip«n-I-fpsS hyXkvX NÀ¨m ^e-§-fnÂ \n¶pw A[ym-]nI Hcp hnUntbm 

{]ZÀi-\-̄ neqsS I¸Â Pe-̄ nÂ Db-À¶p \nÂ¡p¶Xnsâ X¯zw hni-Zo-I-cn-¡p-

¶p. 

 amkv IqSp-t¼mÄ Hcp hkvXp {Zh-̄ n-\p-Ånte¡v t]mhm-\pÅ km[y-X-bp−v 

F¶n«pw henb amÊpÅ I¸Â shÅ-̄ nÂ Xmgv¶p t]mhmsX Hgp-In-In-S-¡p-¶p. 

At¸mÄ Pe-̄ n\p hkvX-¡fpsS apI-fnÂ Nne _e-§Ä {]tbm-Kn¡phm\pÅ Ign-

hp-I-fp-−v AtÃ? Pe-̄ n\v am{X-aÃ {Zmh-I-§Äs¡Ãmw C¯-c-̄ n-epÅ _e-§Ä 

D−v. Cu _e-§sf Ipdn-̈ mWv ]co-£-W-§-fn-eq-sSbpw NÀ -̈I-fn-eq-sSbpw \½Ä 

]Tn-¡p-¶-Xv. 

Development of the lesson 

 CXp-hsc \n§Ä a\-kn-em-¡nbXv {Zh-_-e-§Ä F§n-s\-bmWv ]Tn-t¡-−Xv 

F¶-Xns\ ]änbmWv. AXm-bXv {Zh-_-e-§Ä ]Tn-¡p-¶-Xn-\mbn \n§Ä¡v ap¶-dn-hp-

IÄ Bh-iy-amWv  . Bb-Xn-\mÂ {Zh-§-Ä F´m-sW¶pw {]X-e-_ew F´m-

sW¶pw a\-kn-emtbm? F¦nÂ Ahsb Ipdn¨v \n§Ä¡v Adn-bm-hp¶ coXn-bnÂ 

science diary bnÂ t\m«v X¿m-dm-¡p-I. 

 tijw ]mT-̀ mKw hnI-kn-̧ n-¡p-¶-Xn\v th−n c−v ]co-£-W-§Ä Ip«n-

IÄ¡v ap¶nÂ Ah-X-cn-¡p-¶p. 

Activity. No.1 

 Hcp _¡-änÂ Pe-sa-Sp-¡p-¶p. Hcp ¹mk-än¡v Ip¸n \¶mbn AS¨ tijw 

Psem-]-cn-X-e-̄ nÂ hbv¡p-¶p. ¹mk-än¡v Ip¸n Pe-̄ n-te¡v ssI D]-tbm-Kn¨p 

sIm−v Xmgv¯p-¶p. AhnsS \½Ä _ew {]tbm-Kn-¡p-¶pt−m? Ip«n-I-tfmSv \nco-

£-W-§Ä Is−-̄ m³ Bh-jy-s¸-Sp-¶p. AXn-\mbn So¨À Ip«n-I-tfmSv tNmZym-hen 

\S-̄ p-¶p. 

• Pe-̄ n-\p-ÅnÂ \n¶v ¹mÌn¡v Ip¸nsb kzX-{ -́am-¡p-t¼mÄ F´mWv amä-

ap-−m-hp-¶Xv?     Ip¸n DbÀ¶-sX-§s\ 

• `c-apÅ hkvXp¡Ä Xmtg¡v t]mhmsX apI-fn-te¡v Db-cp-¶-Xnsâ Imc-W-

§Ä Fs´ms¡? 

• \½Ä Ip¸n¡v apI-fnÂ sImSp¯ `mc-t -̄¡mÄ IqSnb `mcw A\p-̀ -h-s¸-«Xv 

F´p-sIm-−mbn-cn¡pw?  
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• {Zh-§Â apI-fn-te¡v Hcp `mcw {]tbm-Kn-¡p-¶p. 

 tNmZym-h-en-bp-sSbpw NÀ -̈I-fp-sSbpw ASn-km-Ym-\-̄ nÂ {Zh-_-e-§Ä F´m-

sW¶v A[ym-]nI hni-Zo-I-cn-¡p¶p. AXv ¹J-£-a-_ew F¶ t]cnÂ Adn-b-s¸-Sp-

¶p. F¶mÂ  ¹J-£-a-_ew {]X-e-_ew Bhp-I-bnÃ. IqSp-XÂ Adnhv ]I-cm-\mbn 

asämcp ]co-£Ww \S-¯p-¶p. 

Activity No.2 

 Ip«n-I-fnÂ Hcmsf ]co-£-W-̄ n-\mbn hnfn-̧ n-¡p-¶p. Pew \nd¨ _¡-änÂ 10 

kg `mc-apÅ  Xq¡p I« \nt£-]n-¡p-¶p. tijw Pe-̄ nÂ \n¶v B Xq¡p-I«sb 

DbÀ¯m³ Bh-iy-s¸-Sp-¶p. 2 kµÀ`-̄ nepw A\p-̀ -hn¨ hyXym-k-§sf ¢mknÂ 

Ah-X-cn-̧ n-¡p-hm³ Ip«n-tbmSv Bh-iy-s¸-Sp-¶p. tijw A[ym-]nI X¯zw hni-Zo-I-

cn-¡p-¶p. 

 Hcp {Zh-̄ nÂ ØnXn sN¿p¶ hkvXp-hnÂ A\p-̀ -h-s¸-Sp¶Xv 2 Xc-̄ n-epÅ 

_e§fmWv. 

1. hkvXp-hnsâ  `mcw Xmtg¡v  A\p-̀ -h-s¸-Sp-¶-Xv. 

2. hkvXp-hn³taÂ apI-fnte¡v A\p-̀ -h-̧ -Sp¶ _ew. Cu _es¯ ¹h-£-a-

_ew F¶-dn-b-s¸-Sp¶p.  

Concept Formation 

 Ct¸mÄ \½Ä {Zh-_-e-§-fnse ¹h-£-a-_ew F´m-sW¶v ]Tn-̈ p. Ignª 

¢mÊnÂ \n§Ä {]X-e-_ew ]Tn-̈ p. hkvXp-hnsâ {]X-e-_ew F´mWv? X·m-{X-IÄ 

hi-§-fn-te¡pw {Zh {]X-e-§-fn-te¡pw {]tbm-Kn-¡p¶  _e-amWv {]X-e-_ew. CXv 

¹h-£-a-_-e-hp-ambn _Ô-s¸«p InS-¡p-¶pt−m? 

 {]X-e-_-ehpw  ¹h-£-a-_-ehpw XpÃy-_-e-§Ä AÃ. Chn-sS-bmWv ]e Xc-

¯n-epÅ kwi-b-§fpw cq]-s¸-Sp-¶-Xv. Bb-Xn-\mÂ ¹h-£-a-_ew F¶Xv {Zh-§Ä 

hkvXp-hn\v apI-fn-te¡v {]tbm-Kn-¡p¶ Hcp _e-amWv. Ip«n-IÄ¡v IqSp-XÂ 

hyàX e`n-¡p-¶-Xn\v th−n ¹h-£-a-_-e-̄ nsâ X¯zw hni-Zo-I-cn-¡p¶ Hcp 

hoUntbm {]ZÀin-̧ n-¡p-¶p. 
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Video - Principles of Buoyancy 

Consolidation 

 C¶v ]Tn¨ Imcy-§fpw Ip«n-I-fnse ap¶-dn-hp-Ifpw t{ImUo-I-cn-̈ p-sIm−v 

A[ym-]nI hni-Zo-I-cn-¡p-¶p.  

 ¹h-£aw F¶Xv FÃm {Zhm-h-Ø-bnepw A\p-̀ -h-s¸-Sp¶ _e-am-Wv. tIhew 

{Zmh-I-§-fnÂ am{X-a-Ã, Jcw, hmXIw F¶o Ah-Ø-I-fnepw ¹h-£-a-_ew ImW-s -̧

Sp¶ I¸-ep-IÄ Pe-̄ nÂ DbÀ¶p \nÂ¡m-\pÅ ImcWw ¹h-£-a-_-e-am-Wv. Pe-

¯nÂ BtZiw sN¿p¶ hkvXp-hnsâ `mc-̄ n\v Xpey-amb `mc-amWv {Zh-̄ nsâ 

¹h-£-a-_-ew. AXp-sIm−v Xs¶ I¸-en\v F{X-bmtWm `mcw Pe-̄ nÂ A\p-̀ -h-s¸-

Sp-¶Xv A{Xbpw _ew Pew apI-fn-te¡v {]tbm-Kn-¡p-¶p. CXmWv ¹h-£-a-_-ew. 

Bb-Xn-\mÂ hkvXp-hnsâ hym]vXw {Zh-̄ n-e-\p-̀ -h-s¸-Sp¶ km{µX F¶nh ¹h-

£a _es¯ kzm[o-\n-¡p-¶p. AXp-sIm-−mWv D¸v Gähpw IqSp-XÂ AS-§nb 

Nmhp-I-S-enÂ hkvXp-¡Ä s]m§n-\nÂ¡p-¶-Xv. AXm-bXv Nmhp-I-S-en\v km{µX 

IqSp-X-em-Wv. ¹h-£-a-_-e-̄ nsâ Concept Map chartÂ {]ZÀin-̧ n-¡p-¶p. 

Follow up Activity  

Assignment 

 ¹h-£-a-_ew A\p-̀ -h-s¸-Sp¶ hyXykvX kµÀ`-§Ä I−p-]n-Sn¨v Hmtcm 

{Zhm-h-Ø-bnepw A\p-̀ -h-s¸-Sp¶ amä-§Ä ]co-£-W-̄ n-eqsS Is−¯n Ipdn¸v 

X¿m-dm-¡p-I 
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Appendix II 

Lesson Transcript Based on Episodic Conceptualization Strategy 

(English) 

Name of the Teacher :  Shana P V             Class  : IX 

Name of the School :  P.R.M.H.S.S                 Div.     : B 

Subject  :  Physics                          Date  : 18/11/2016 

Unit   :  Forces of Fluids          Duration : 40 minute  

Topic   :  Buoyancy and factors influencing Buoyancy. 

 

Starter 

Good morning,  

 Have you studied about fluid? What is fluid? Are liquids known as fluids? 

Are both of them in same state? Teacher tries to impart knowledge related to fluid, 

liquid. Solid, liquid, gaseous are different matter of states. This states are named as 

fluid; therefore fluid force is a force that not only seen in liquid, but also seen in 

solid state. Let us become familiar with these type of force in this chapter.  

Orientation 

 So you have learned surface tension in the previous class. What is surface 

tension?  You already know that matter is classified into three; in which water 

molecules are loosely packed when compared to solid state. Thus, the attractive 

force between the molecules will be less. So, in this state molecules creates a tension 

towards downwards and the sides. This tension is called surface tension. This is why 

the blade floats on the surface of the water. Is it for the same reason that a ship floats 

on water. Teacher asks the students to discuss and reflect on it.  After the discussion 

teacher explains the principle through a video lesson.  
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 When mass of an object increases, there is a chance to sink in to the fluid. 

However the ship with large mass is floating on water. Hence liquid has an ability to 

apply a upward force on the body. We will study these forces of fluids through the 

experiment and discussion. 

Development of the lesson 

 To study forces of liquid you need pre requisite knowledge. thus do you 

understand about fluids and surface tension. Then prepare a note about this topic in 

your science diary. 

Teacher demonstrates two experiments to develop the concept. 

Activity 1 

 Take water in a bucket then take a plastic bottle, tighten the cap and keep it 

on the surface of water. Write the observation in your science diary. 

 Press the bottle downward into the water. Do you need to exert pressure on 

it. Write  

Answer after discussion on the given question. 

Indicators 

1. What do you observe when the bottle is set free from inside the water? 

2. Why the bottle rises upward? 

3. What will be the reason for rising of heavier object instead of sinking or 

drowning? 

4. How will be the upward weight which is greater than bottles weight? 

5. Which force is exerted on the fluid? 

 Inferences are read in classroom, after that teacher demonstrates another 

experiment. 
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Activity no. 2 

 Teacher calls a child to demonstrate an experiment. Take a beaker full of 

water.  

 Place weighing block of 10kg in water. And asks the child to take it out from 

water 

 Teacher asks him to keep it on water. The teacher asks students to explain 

the differences  

In two situations. Teacher consolidates.  

The two forces experienced by a single object in same fluid 

1. The weight of object experienced downward 

2. The force experienced by an object in upward is called buoyant force. 

 When a body is immersed completely or partially in liquid, the liquid exerts 

an upward force on the body, this force is the buoyancy. 

Concept Formation 

 Now you studied about the buoyancy on fluids. In the previous classes you 

have studied surface tension. What is the surface tension of a liquid? Is it related 

with buoyancy? Buoyancy and surface are not same. Here start different types of 

misconcepts. That’s why, buoyancy is an upward external force acting upon a body 

in liquid. To give more clarification to students teacher shows a video lesson 

Video- Principle of buoyancy. 

Consolidation 

 The teacher explains by consolidating the lesson that they have already 

learnt. 

 Buoyancy is experienced all states of fluids. Buoyancy is not only seen in 

water but also in solid, gases state of matter. The floating of ship is due to buoyancy. 
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When an immersed partially or completely in a liquid, the buoyancy experienced by 

it will be equal to the weight of the liquid displaced by it. The buoyancy that a liquid 

exerts on a ship is equal to the weight of the liquid displaced by it. This is buoyancy 

force. So density and volume are the major factors influencing buoyancy. Therefore 

this is the reason of floating objects on the Dead Sea.  

Teacher displays a concept map on a chart. 

Follow up Activities 

 Assignment: find out the different situation of buoyancy and find out the 

changes of each state of fluid by experiments and prepare a note. 
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Appendix III 

Lesson transcript based on Existing Teaching Strategy 

Name  of the Teacher : Shana. P.V   Class       : IX 

School :P.R.M.H.S.S     Div          : C 

Subject :  Physics     Date        :  18/11/2016 

unit  : {Zh-_-e-§Ä     Duration  :  40 minute 

Topic   : ¹h-£-a-_-ew Ahsb kzm[o-\n-¡p¶ LS-I-§Ä. 

ContentAnalysis  

Term  þ¹h-£-a-_-ew, ¹h-£-a_ew F§ns\ Af-¡mw. ¹h-£-a-_-
es¯ kzm[o-\n-¡p¶ LS-I-§Ä.  

Fact þ  Hcp hkvXp {Zh-̄ nÂ `mKn-I-amtbm ]qÀ®-amtbm ap§n-
bn-cn-¡p-t¼mÄ      B {Zhw hkvXp-hn\v apI-fn-te¡v Hcp 
_ew {]tbm-Kn-¡p-¶p. Cu _e-amWv ¹h-£-a-_-ew. 

 þ¹h-£-a-_-es¯ Af-¡m³ Hcp hkvXp-hn\v hmbp-hnÂ e`n-
¡p¶ `mc-̄ nÂ \n¶v Pe-̄ nsâ `mcw Ipd-̈ mÂ aXn-bmIpw.  

 þ hmbp-hnse `mcw W
1 
, Pe-̄ nse `mcw W

2
Bbpw IW-¡m-

¡n-bmÂ  ¹h-£-a-_ew `mc-¡p-dhv= W
1  

- W
2
Bbn-cn¡pw 

 -þamkv, km{µ-X, F¶nh ¹h-£-a-_-es¯ kzm[o-\n-¡p¶ 
LS-I-§Ä BWv. 

 ------ - ----- --þ ¹h-£-a-_ew {Zh-_-e-§Ä BIp-¶p. 

Concept þ{Zh-§Ä¡v hkvXp-hn\v apI-fnÂ A\p-̀ -h-s¸-Sp¶ _e-amWv 
¹h-£-a-_-ew. 

 þhmbp-hnse hkvXp-hnsâ `mc-̄ nÂ \n¶v Pe-¯nse hkvXp-
hnsâ `mcw Ipd¡p-t¼mÄ In«p¶ Af-hmWv ¹h-£-a-_-ew. 

 þ km{µ-X, hym]vXw F¶o LS-I-§-fmWv ¹h-£-a-_-es¯ 
kzm[o-\n-¡p-¶-Xv. 

LearningOutcomes   

 - {Zmh-I-§Ä¡v _e-ap-s−¶pw Ah {ZmhI§fnÂ `mKn-I-
amtbm ]qÀ®-amtbm ap§n-bn-cn-¡p-t¼mÄ hkvXp-¡-fnÂ 
_ew {]tbm-Kn-¡p-¶p-s−¶pw Xncn-̈ -dn-bm³ Ign-bp-¶p. 

 þ  hnhn[ {Zmh-I-§-fnepw {]hÀ¯-\-§-fnepw {Zh-§Ä¡v 
hyXy-kvX-X-c-̄ n-epÅ ¹h-£-a-_-e-am-sW¶v \nK-a-\-̄ n-se-
¯n-¡p-¶p 

Process Skills  þ]co-£-Ww, \nco-£Ww \S-̄ Â 

-  þ  \nK-a-\-̄ n-se-̄ n-t -̈cÂ 
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PreviousKnowledge  

 -þ {Zmh-I-§se Ipdn¨pw Ah-bpsS X·m-{Xm-{I-ao-I-c-W-s¯-Ip-
dn¨pw DÅ ap¶-dnhv. 

LearningMaterials þ Pew, IÃv, Ip¸n, as®-®, D¸p-sh-Åw, Blackboard 

 

Process Responce 

Good Morning  

 Ct¸mÄ \Ã ag-bm-WtÃm \m«nÂ ? 

 FÃm-hcpw shÅ-̄ nÂ Ifn-¡m-dpt−m ? \o´m³ Adn-bp¶ 

F{Xt]-cp−v \n§-fpsS ¢mÊnÂ ?ssI DbÀ¯q. \n§Ä shÅ-

¯nÂ ap§n-bn-cn-¡p-t¼mtgm ]mXn s]m§n-bn-cn-¡p-t¼mtgm shÅ-

¯n-\-Sn-bnÂ \n¶v Fs -́¦nepw {]tXy-I-X-IÄ A\p-̀ -h-s¸-Sm-dpt−m 

? AsX-́ m-bn-cn-¡mw. ? 

 AXvt]mseXs¶ t»Uv Ptem-]-cn-X-e-̄ nÂ  s]m§n-In-S-¡m-

dp-−v. AXnsâ ImcWw \n§Ä Ignª ¢mÊp-I-fnÂ ]Tn-̈ n-«ntÃ? 

{]X-e-_-e-amWv CXn-\vIm-c-Ww A§n-s\-sb-¦nÂ I¸-ep-IÄ Pe-

¯n\v apI-fnÂ DbÀ¶p \nÂ¡p-¶Xv {]X-e-_ew Imc-W-amtWm?  

\ap¡v t\m¡mw. 

Activity 1 

 

 Hcp _¡-änÂ Pe-sa-Sp-¡p-I. ¹mÌn¡v Ip¸n \¶mbn AS¨ 

tijw Ptem-]-cn-X-e-̄ nÂ sh¡p-I.\nco£a-§Ä science diary 

bnÂ Ipdn-̈ p-sh-¡pI. 

 ¹mÌn¡v Ip¸n ssIsIm−v Pe-̄ n-\-Sn-bn-te¡v Xmgv¯q. 

AhnsS _ew {]tbm-Kn-t¡−n hcp-¶pt−m? NÀ¨ sNbvXv Xmsh 

sImSp-̄ n-cn-¡p¶ tNmZy-§Ä¡v D¯cw Is−-̄ p-I.  

NÀ¨m-kq-NIw 

-þ Pe-̄ n-\p-ÅnÂ \n¶v ¹mÌn¡v Ip¸nsb kzX-{ -́am-¡p-t¼mÄ 

F v́ amä-amWv  \nco-£n-¡p-¶-Xv. 

þ Ip¸n apI-fn-te¡v Db-cp-¶Xv F´p-sIm−v? 

-þ `mc-apÅ hkvXp-¡Ä Xmtg¡v t]mhmsX apI-fn-te¡v Db-cp-

¶Xv F´p-sIm−v ? 

-þ Ip¸n-bpsS `mc-t¯-¡mÄ IqSnb `mcw apI-fn-te¡v Db-cp-¶Xv 

F´sIm−v ? 
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þ {Zh-§Ä¡v apI-fn-te¡v _ew {]tbm-Kn-¡m³ km[n-¡ptam ? 

 \nK-a-\-§Ä ¢mÊv apdn-bnÂ hmbn-¡p-¶p. tijw So¨À 

asämcp ]co-£Ww\S-̄ p-¶p.  

]co-£Ww sN¿p-¶-Xn-\mbn Hcp Ip«nsb hnfn-¡p-¶p. 

 Hcp _¡-änÂ \ndsb Pe-sa-Sp-¡p-I. 10 kg `mc-apÅ Xq¡p-I« 

Pe-̄ n-te¡v \nt£-]n¨Xn\v tijw  Ip«n-tbmSv Pe-̄ nÂ \n¶v B 

Xq¡p-I-«sb DbÀ¯m³ ]d-bp-¶p. tijw shÅ¯n\v apI-

fnÂsh¨pw ]co-£Ww BhÀ¯n-¡m³ Bh-iy-s¸-Sp-¶p. 2 

kµÀ`§fnepw D−mb hyXymkw ¢mÊnÂ hnh-cn-¡m³ 

Bh-iy-s¸-Sp-¶p. 

tijw So¨À t{ImUo-I-cn-¡p-¶p. 

 {Zh-̄ nÂ ØnXn-sN-¿p¶ Hcp hkvXp-hn³ A\p-̀ -h-s¸-Sp-¶Xv  

c−p _e-§-fm-Wv.  

1. hkvXp-hnsâ `mcw Xmtg¡v A\p-_-h-s¸-Sp-¶-Xv. 

2. hkvXp-hnsâtaÂ apI-fn-te¡v A\p-_-h-s¸-Sp¶ _e-amWv ¹h-£-

a-_ew Hcp hkvXp {Zh-̄ nÂ ]qÀ®-amtbm `mKn-I-amtbm ap§n-bn-cn-

¡p-t¼mÄ B {Zhw hkvXp-hn\v apI-fn-te¡v Hcp _ew {]tbm-Kn-¡p-

¶p. B _-e-amWv  

¹h-£-a-_-ew. 

 C\n ¹h-£-a-_ew Af-¡p-¶Xv F§n-s\-bm-sW¶v t\m¡mw 

Activity 3 

 GI-tZiw Htc hen-̧ -apÅ Hcp IÃpw teml-I-jvW-hp-sa-Sp-

¡p-I. Hcp kv{]nwKv _me³kv (\yq-«³ Af-hnÂ A¦\w sNbvX-Xv.) 

D]-tbm-Kn¨v Ch Hmtcm-¶n-sâbpw hmbp-hn-epÅ `mcw IW-¡m-¡p-I. 

XpSÀ¶v Hmtcm-¶n-s\bpw Pe-̄ nÂ Xmgv¯n Pe-̄ nÂ A\p-̀ -h-s¸-

Sp¶ `mchpw Is−-̄ p-I. e`n¨ hnh-c-§sf ASn-Øm-\-s¸-Sp¯n 

]«nI ]qÀ¯n-bm-¡p-I. 
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]«nI hni-I-e\w sNbvXv So¨À t{ImUo-I-cn-¡p-¶p. 

 IÃn\pw teml-I-jvW-¯n\pw Pe-̄ nÂ `mc-¡p-dhv A\p-̀ -h-

s¸-Sp-¶-Xnsâ ImcWw Pe-̄ n-ep-−m-hp¶ ¹h-£-a-_-e-am-Wv. ]«n-I-

{]-Imcw Hcp hkvXp-hn\v Pe-̄ nÂ A\p-̀ -h-s¸« `mc-¡p-c-hmWv ¹h-

£-a-_-ew. 

Activity 4 

 ASp-̄ -Xmbn ¹h-£-a-_-es¯ kzm[o-\n-¡p¶ LS-I-§Ä 

GsXm-s¡-bm-sW¶v Is−-̄ p-¶-Xn-\mbn Hcp ]co-£Ww 

sNbvXpt\m-¡mw. 

 Pew, as®-®, D¸p-sh-Åw, F¶nh aq¶p _¡-äp-I-fn-embn 

FSp-¡p-I.kv{]nw§v {Xmkv D]-tbm-Kn¨v sIm−v  Cu {Zmh-I-§Ä 

Hmtcm¶pw IÃnÂ {]tbm-Kn-¡p¶ ¹h-£-a-_ew Is−-̄ p-I. 

Bb-Xn-\mÂ {Zmh-I-§-fpsS km{µX ¹h-£-a-_-es¯ kzm[o-\n-¡p-

¶p. 

Activity 5 

Htc `mc-apÅ sN¼-I-«bpw Ccp-¼vI-«bpw FSp-¡p-I. Hmtcm-¶nepw 

Pew{]tbm-Kn-¡p¶ ¹h-£-a-_ew Hcp kv{]nwKv {Xmkv D]-tbm-Kn¨v 

Is−¯n]«n-I-s¸-Sp-̄ p-I. 

 

 

 

  

 

hkvXp 

 hmbp-hnse 

`mcw W
1
 

Pe¯nse 

`mcw W
2
 

`mc¡pdhv = 

W
1
-W

2
 

IÃv    

teml-
IjvWw 

   

 

hkvXp  hmbp-hnse 
`mcw  

Pe¯nse 
`mcw  

¹h-£-a-_ew 

sN¼p-I«    
Ccp¼p-I«    
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]«n-I-bpsS ASn-Øm-\-¯nÂ NÀ¨m-kq-NIw \ÂIp-¶p. 

þ Hmtcm-¶nepw A\p-̀ -h-s¸« ¹h-£-a-_ew F{X ? 

-þ Ah hyXy-kvX-am-bXv F´p-sIm−v ? 

-þ sN¼vI-«-bp-sSbpw Ccp¼v I«-bp-sSbpw `mcw H¶p-Xs¶ Bb-

Xn-\mÂ amkpw  Hcp-t]msebmbn-cn-¡p-a-tÃm.-F-¶mÂ Ah-bpsS 

hym]vXw Hcp t]mse-bmtWm ? 

-þ sN¼p-I-«bv¡pw Ccp-¼vI-«bv¡pw A\p-̀ -h-s¸« ¹h-£-a-_ew 

hyXy-kvX-s¸-«Xv  F´p-sIm-−m-bn-cn-¡pw. ? 

 Ip«n-I-fpsS D¯-c-§-fpsS ASn-Øm-\-̄ nÂ So¨À t{ImUo-I-

cn-¡p-¶p. 

 XpÃy amkpÅ c−v hkvXp-¡-fnÂ B hkvXp-hnsâ hym]vXw 

hyXym-k-s¸-Sp-t¼mÄ ¹h-£-_ew hyXym-k-s¸-Sp-¶p. Bb-Xn-\mÂ 

hkvXp-hnÂ A\p-̀ -h-s¸-Sp¶  ¹h-£-a-_ew hkvXp-hnsâ 

hym]vXs¯ B{i-bn-̈ n-cn-¡p-¶p. 

Assignment 

 \nXy-Po-hn-X-̄ nÂ hmX-I-§-fnÂ A\p-̀ h-s¸-Sp¶ ¹h-£-a-

_ew GsXms¡ kml-N-cy-§-fn-em-sW¶v Is−¯n Fgp-Xp-I. 
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Appendix IV 

Lesson Transcript Based on Existing Teaching Strategy 

 (English) 

 

Name of the Teacher :  Shana P V                      Class: IX 

Name of the School :  P.R.M.H.S.S                  Div.  : C 

Subject  :  Physics                          Date: 18/11/2016 

Unit   :  Forces of Fluids            Duration: 40 minute  

 Topic: Buoyancy and factors influencing Buoyancy. 

Content 

Analysis 

 

Term   - Buoyancy, how to measure buoyancy, factors effecting buoyancy. 

Fact - Whenan object partially or completely immersed in a liquid, the 

liquid exerts an  upward force on the body. This force is the buoyancy. 

 - To measure buoyancy weight of an object in air as subtracted from 

weight in water. 

 - When W1 is considered weight in water, W2 is weight in air, then   

Buoyancy = W2-W1 

 - Volume, density are the factors influencing buoyancy. 

 - Buoyancy is considered as fluid forces. 

Concept - Theupward force of fluid acting on a body is called buoyancy. 

 - Buoyancy experienced by a substance immersed in a fluid, it is 

enough to find out the loss of weight on the substance in that fluid. 

 - Density and Volume are the two factors influencing the effect of 

buoyancy. 

Learning 

Outcome 

- To understand that liquid has forces and it exerts an upward force on 

the bodyOutcomeswhich is immersed in liquid either partially or 

completely. 

 - To infer that buoyancy has different forms in various activities and 

fluids.  
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Process 

Skill 

- Conduct Experiment and observation, to reach inferences. 

Previous 

Knowledge 

- Awareness about liquids and their molecular arrangement. 

Learning 

Materials 

- Spring balance, beaker, water, kerosene, stone, saline water, black 

board   

 

Process   Response 

Good morning, 

Now a days it’s too rainy here. Do you all paly in water? How 

many of you knowSwimming? Do you feel anything different, 

when you sink completely or partially inWater? Similarly the 

blade will also afloat on water, isn’t it? Do the coins float 

likethis? The reason for this was studied by you in last class. Do 

the ship afloat on waterbecause of surface tension? Let us see? 

Activity 1 

Take water in a bucket then take a plastic bottle, tighten the cap 

and keep it onthe surface of water. Write the observation in your 

science diary.Press the bottle downward into the water. Do you 

need to exert pressure on it? Writeanswer after discussion on the 

given question. 

 

Indicators 

• What do you observe when the bottle is set free from 

inside the water? 

• Why the bottle rises upward? 

• What will be the reason for rising of heavier object 

instead of sinking ordrowning? 

• How will be the upward weight which is greater than 

bottles weight? 

• Which force is exerted on the fluid? 

 

Inferences are read in classroom, after that teacher demonstrates 

anotherexperiment. 
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Activity no. 2 

 Teacher calls a child to demonstrate an experiment. Take 

a beaker fullof water. Place weighing block of 10kg in water. 

Teacher asks the child totake it out from water. Then asks him to 

keep it on water. The teacherasks students to explain the 

differences In the towsituations. 

Teacher consolidates. 

The two forces experienced by a single object in same fluid. 

• The weight of object experienced downward 

• The force experienced by an object in upward is 

calledbuoyant force. 

When a body is immersed completely or Partially in liquid,the 

liquid exerts an upward force on the body,this force is the 

buoyancy. 

Let us see how to measure buoyancy. 

Activity 3. 

Take a stone and a piece of metal of similar size.Using spring 

balance measure the weight of eachin air then immerse each in 

water and measure theweight of each in water. Based on the 

result complete the table. 

 

 

 

 

 

 

 

After analyzing the table teacher consolidates, The weight of 

stone and metal piece in water is low due to buoyancy.  

According to the table the force experienced by an object in  

water is buoyancy. That means, to measure the buoyancy 

experienced by an object in water , the weight loss  

 

Body 
Weight in air 

W1 

Weight in 

water W2 

Loss of Weight 

= W2-W1 

Stone    

Metal 

Piece 
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of an object in that fluid should be found. 

 

Activity 4 

Let us do an experiment to identify the factors influencing the 

buoyancy. 

Water, kerosene, saline water is taken in three beakers. Using 

spring balance identify and tabulate that the 

buoyancyexperienced by each of there on a stone which is 

immersed in them. 

 

 

 

 

 

Based on the table it is inferred that buoyancy experiencedby 

stone in each fluid is different. 

It is based on the difference of density of fluid. 

Activity 5 

 Take an iron block and copper block pieces of same weight. 

 Measure the buoyancy exerted by each using spring balance.  

And tabulate it. 

 

 

 

 

 

 

 

liquid Wight of stone buoyancy 

Kerosine 

Water 

Saline water 

  

 

Object Weight in air 
Weight in 

water 
buoyancy 

Copper stone    

Iron stone    
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Discuss based on the table 

Indicators 

1. How much is the buoyancy experienced by each? 

2.  Why there was difference? 

3. Weight of copper block and iron block are same, then 

mass will also be the same, then what about the volume? 

4. Why there would be a difference in the buoyancy of iron 

block andcopper block? 

 Based on the answers teachers consolidatethough the 

mass of each block are same, and if the volume changes,then the 

buoyancy changes respectively. 

Hence volume is influenced by change in buoyancy. 

Assignment  

Tabulate the situations of daily life activities when buoyancy is 

experienced in liquid and gases.  
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Appendix V 

TEST OF MISCONCEPTION IN PHYSICS 

(Draft) 

FAROOK TRAINING COLLEGE 

Mr. Nowfal. C       Shana P.V 

Assistant Professor                M.Ed Student 

\nÀ-t±-i§Ä 

 Nph-sS sIm-Sp-¯n-cn-¡p-¶{]-kv-Xm-h-\I-sf {i-²-tbm-Sp-Iq-Sn hm-bn-¨v      

icnbm-b {]-kv-Xm-h-\-bv-¡v t\-sc    amÀ-¡pw sXäm-b {]-kv-Xm-h-\-bv-¡v 

t\sc  XamÀ-¡pw tc-J-s¸-Sp-¯pI. 

1. P-e-¯n-\v ap-I-fnÂ I-¸Â s]m-§n-¡n-S-¡p-ó-Xn-\v Imc-Ww ¹-h-£-a-_-e-
amWv  

2. Im´n-I a-Þ-e-¯nÂ A-\p-`-h-s¸-Sp-ó _-ew Im´n-I a-Þ-e-¯n-sâ  

Znibp-am-bn _-Ô-s¸-Sónñ.                                                         

3. Iq-tfmw I-dân-sâ bq-Wn-ämWv.                                                                                                 

4. ¥m-kn-sâ A-]-hÀ-¯-\m¦w 1.5 B-Ip¶p.                                        

5. C-e-Iv{Sn-¡v s]m-«³-jyÂ Ip-d-ª `mK-¯v \n¶v IqSn-b `m-K-t¯-¡m-Wv  
Idâv H-gp-Ip-¶Xv.                                                                  

6. H-cp h-kv-Xp Øn-cm-h-Ø-bnÂ B-bn-cn-¡-W-sa-¦nð B h-kv-Xp-hn-sâ 
ØnXn-tImÀ-Pw Iq-Sp-X-em-bn-cn-¡Ww.                                                     

7. kv-{]nw-Kv {Xm-kv D-]-tbm-Kn-¨m-Wv am-kv A-f-¡p-óXv.                              

8. P-bâv ho-enÂ h-kv-Xp-hn-\v \nÀ-_m-[-]X-\w kw-`-hn-¡p¶Xv h-kv-Xp-hn-
sâ  B-¡-hy-Xn-bm-\w Im-c-W-amWv.                                                    

9. _m-ly_-ew {]-tbm-Kn-¡-s¸-Sp¶nÃ F-¦nÂ h-kv-Xp-hn-sâ B-¡w         
Ft¸mgpw Øn-c-am-bn-cn-¡pw.                                                        
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10. P-e-t¯-¡mÄ hn-kv¡-kv _-ew Ip-d-ª h-kv-Xp-hm-Wv tX³. 

11. ssl-{U-P³ \n-d-¨ _-eq¬ hm-bp-hnÂ D-bÀ¶p-t]m-Ip¶Xv  hm-X-I-§-
fnÂ A-\p-`-h-s¸-Sp-¶¹-h-£-a_-ew aq-e-amWv.                                         

12. H-cp h-kv-Xp {Z-h-¯nÂ ap-§n-bn-cn-¡p-t¼mÄ A-\p-`-h-s¸-Sp-¶ _-e-am-Wv 
hnkv¡-kv _ew.                   

13. tdm¡-äv hm-bp-hnÂ D-bÀ¶p-t]m-Ip¶-Xn-\v ¹-h-£-a_-ew Im-c-W-am-Ip.        
¶p. 

14. H-cp h-kv-Xp-hn-\v kz-bw A-Xn-sâ \n-Ý-em-h-Ø-bvt¡m t\À-tc-Jm k-a-
N-e- \¯nt\m am-äw h-cp-¯m-\p-Å I-gn-hÃm-bv-a-bm-Wv P-U-Xzw.                       

15. hn-kv-tIm-kn-än IqSn-b ]-ZmÀ-°-§-fnÂ H¶m-Wv a-s®-®.  

16. {]Imiw k©cn¡p¶XvHcp am[ya¯nÂ IqsSbmWv 

17. \nÀ-_m-[-]X-\w Imc-Ww en-^v-änÂIq-Sn Xm-tg-¡v h-cp-t¼mÄ `m-c-¡pd-hv 
A-\p-`-h-s¸-Sp¶p.                                                                   

18. H-cp h-kv-Xp-hnÂð A-S-§n-bn-cn-¡p-¶ ]n-Þ-¯n-sâ A-f-hm-Wv amkv.            

19. ^v-sf-anw-§n-sâ C-SXpssI \n-b-a-{]-Im-cw Nq−p-hn-cÂ ssh-Zyp-X-{]hm-
l Znibpw \-Sp-hncÂ Im´n-I a-Þ-e-¯n-sâ Zn-ibpw X-Å-hn-cÂ N-e-
\-Zn-i-bpw B-bn-cn-¡pw.                                                                     

20. µA F-¶Xpw mA F¶Xpw hen-b bq-Wn-äp-I-fm-Wv.                                

21. H-cp a-[y-a-¯n-te-¡v ew-_-am-bn ]-Xn-¡p¶ ]-Im-i-¯n-sâ ]m-X-bv-¡v 
hyXnbm\w kw-`-hn-¡p-¶nÃ.                                                    

22. A-]-hÀ-¯\ tIm¬ 900 B-hp-t¼mÄ D-Å P-e-¯n-sâ ]X-\-tIm-W-f-hv 
400 BWv.                                                             

23. `q-a-[y-tc-J-bv-¡-Sp-¯v h-¨v amkpw `m-chpw \nÀ-®-bn-¨ H-cp h-kv-Xp `q-an-
bp-sS {[p-h-{]-tZi-¯v h-¨-t¸mÄ h-kv-Xp-hn-sâ am-kv am-dp-¶p, F-¶mÂ 
`m-cw G-ähpw Iq-Sp-X-em-bn Im-W-s¸-Sp¶p. 

24. H-cp _mÀ-Im-´-¯n-sâ Npäpw I-hNn-X I-¼n-¨p-cpÄ Np-än-sb-Sp-¯ D-]-I-
c-W-am-Wv tkmfn-t\m-bnUv.                                                                
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25. ap-§n-¡n-S-¡p¶ H-cp h-kv-Xp-hn-s\ P-e-¯n-\p-ÅnÂ \n¶pw D-bÀ-¯p-
t¼mÄ A-\p-`-h-s¸-Sp¶ _-e-am-Wv {]-X-e-_-ew.                                             

26. aÀ-±w {]-tbm-Kn-¡p-t¼mÄ {Zm-h-I-§-fp-sS hym-]v-Xw Ip-d-bp¶p.                

27. N-en-¡p¶ h-kv-Xp-¡Ä-¡v amkpw {]-th-Khpw kzm-[o-\n-¡p¶Xv 
sIm−mWv ]-c-kv]-cw B-Lm-X-ap-−m-bmepw am-ä-anÃm-sX Xp-S-cp-¶Xv.  

28. tX-\n-t\-¡mÄ th-K-¯nÂP-ew H-gp-Ip¶-Xn-sâ Imc-Ww tX-\n-\v hnkv-
tIm-kn-än Iq-Sn-b-Xp-sIm−mWv.                                                    

29. H-cp h-kv-Xp- `q-an-bp-sS {]-X-e-¯nÂ B-cw IqSn-b `mK-¯v Øn-Xn 
sN¿pt¼mgm-Wv B-IÀ-j-W_-ew G-ähpw Iq-Sp-XÂ A-\p-`-h-s¸-Sp¶Xv.         

30. `q-an-bp-sS tI-{µ-¯nÂ h-kv-Xp-hn-\v Ip-d-ª `m-cw A-\p-`-h-s¸-Sp¶p.          

31. X-©mhqÀ ]mh-sb F-{X N-cn-¨p-In-S-¯n-bmepw A-Xv \n-hÀ¶p h-cp¶-Xv   
B ]m-h Xpe-\w sN-bv-Xv `m-cw ap-gp-h³ tI-{µ-¯n-te-¡v tI-{µo-I-cn-
¡p¶-Xv  sIm−mWv.                                                                          

32. ]-c-kv]-cw B-IÀ-jn-¡-s¸-Sp¶ 2 h-kv-Xp-¡Ä X-½n-ep-Å Zq-cw c−v- 
aS§m¡nbmÂB-IÀj-Ww \m-en-sem¶v a-S-§m-bn e-`n-¡p¶p.              

33. H-cp h-kv-Xp Øn-c-Xp-e-\m-h-Ø-bn-em-bn-cn-¡p-t¼mÄ h-kv-Xp-hn-sâ 
ØnXn-tImÀ-Pw Ip-d-hm-bn-cn-¡pw.                                                        

34. {]-Im-iw H-cp am-[y-a-¯n-eq-sS I-S¶p -t]m-Ip-t¼mÄ B am-[y-aw {]-Im-
i-¯n-sâ thK-s¯ F-{X-t¯m-fw kzm-[o-\n-¡p-¶p F-¶p-Å A-h-Ø-
bm-Wv {]Imin-I km-{µX.                                                              

35. s]m-«³-jyÂ hy-Xym-kw A-f-¡p-ó-Xn-\m-bn A-½o-äÀ D-]-tbm-Kn-¡p¶p.  

36. Im´n-I a-Þ-e-¯nÂ Øn-Xn-sN-¿p¶ ssh-Zyp-X {]-hm-l-ap-Å NmeI 
¯n\p-taÂ H-cp _-ew A-\p-`-h-s¸-Sp¶p.                                                 

37. tdm¡-äv hm-bp-hnÂ D-bÀ¶p s]m-§p¶Xn-\v tIinI¯zw ImcW 
amIp¶p. 

38. H-cp h-kv-Xp-hn-\p−m-Ip¶ B-¡-hy-Xn-bm-\-¯n-sâ \nc-¡v B h-kv-Xp-
hnÂ {]-tbm-Kn-¡p¶ A-k-´pen-X _m-ly-_-e-¯n-\v t\À-A-\p-]m-X-
¯nembncn¡p¶ A-h-Ø-bm-Wv P-U-Xzw.                                               
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39. Zzm-c-ap-Å Syq-_n-\I-¯v P-ew \nd-¨v aÀ-±w {]-tbm-Kn-¡p-t¼mÄ P-ew 
FÃm Zzmc-§-fn-eq-sSbpw Hcp-t]m-se ]p-d-t¯-¡v H-gp-Ip¶p. 

40. `q-an-bp-sS B-cw IqSn-b `mK-s¯ {[p-h-{]-tZ-iw F-¶-dn-b-s¸-Sp-óp.  

41. H-cp h-kv-Xp-hn-e-S-§n-bn-cn-¡p¶ {Z-h-¯n-sâ A-f-hm-Wv `mcw.                    

42. ]-c-kv]-cw B-IÀ-jn-¡p¶ 2 h-kv-Xp-¡Ä X-½n-ep-Å Zq-cw c−v 
aS§m¡nbmÂ B-IÀ-j-W-_-ew 4 a-S-§m-bn am-dp¶p. 

43. {]-Imin-I km{µ-X Ip-d-ª am-[y-a-¯nÂ\n¶pw IqSn-b am-[y-a-¯n-te-
¡v  {]-Im-iw N-cn-ªp ]-Xn-¡p-I-bm-sW-¦nÂ A-]-hÀ-¯-\ c-iv-an ew_ 
t¯m-Sv A-I-ep¶p. 

44. H-cp sk-¡ânÂ Nm-e-I-¯nÂ Iq-Sn H-gp-Ip¶ ssh-Zyp-X-NmÀ-Ön-sâ A-f-
hm-Wv I-dâv. 

45. tkmfn-t\m-bn-Un-sâ Z-£n-W-{[p-hw {]-Z-£n-W-Zn-i-bnÂ ssh-Zyp-Xn 
{]hln¡p¶ A-{K-am-bn-cn-¡pw. 

46. tNm-¡v D-]-tbm-Kn-¨v »m¡v-t_mÀ-UnÂ h-c-bv-¡p-t¼mÄ tNm-¡v I-W-
§Ä »m¡v-t_mÀ-UnÂ ]-än-¸n-Sn-¡p-¶Xv {]-X-e_-ew Im-c-W-am-Wv.                  

47. h-kv-Xp-hn-\v {Z-h-¯n-ep−m-b `m-c-¡p-d-hm-Wv ¹-h-£-a-_ew.                   

48. Kp-cp-Xzm-IÀj-Ww aq-ew D−m-Ip¶ Xzc-Ww h-kv-Xp-hn-sâ am-kn-s\ 
B{ibn¨n-cn-¡p¶p. 

49. `m-cw A-f-¡p¶-Xn-\v G-ähpw A\p-tbm-Pyam-b D-]-I-c-W-am-Wv ss]-
t¡m-aoäÀ. 

50. Kp-cp-Xz-tI-{µ-¯nð Iq-Sn-bp-Å ew-_tc-J h-kv-Xp-hn-sâ tI-{µ-¯n-eq-sS   
IS¶p -t]m-hp-t¼mÄ H-cp Øn-c-Xp-e-\m-h-Ø D−m-hp-¶p. 

51. {]-Imin-I km{µ-X IqSn-b am-[y-a-¯nÂ \n-¶v Ip-d-ª am-[y-a-¯n-te-¡v 
{In«n¡Â tIm-Wn-t\-¡mÄ IqSn-b ]X-\-tIm-WnÂ {]-Im-i-c-iv-an 
]Xn¡pt¼mÄ B c-iv-an A-]-hÀ-¯-\-¯n-\v hn-t[-b-am-Im-sX A-tX am-
[y-a-¯n-te-¡v ]-Xn-¡p¶--Xm-Wv A-]-hÀ-¯\w. 

52. {Zm-h-I-¯n-sâ km{µ-X Iq-Sp-t¼mÄ B {Zm-h-I-¯n-sâ ¹-h-£-a_-ew     
IqSp¶p.  
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53. P-ew \n-d-¨ Syq-_n-\I-¯v G-sX-¦nepw H-cp `mK-¯v aÀ-±w {]-tbm-Kn-¡p-
t¼mÄ B aÀ-±w Syq-_n-sâ H-cp `mK-¯v am{Xw A-\p-`-h-s¸-Sp¶p.                    

54. gbp-sS aqeyw `q-an-bnÂ Fñm-bn-S¯pw Hcp-t]m-se-bm-Wv.  

55. c−vh-kv-Xp-¡Ä X-½n-ep-Å ]-c-kv-]-cm-IÀ-j-W _-e-am-Wv Kp-cp-Xzm-IÀ-
j-W _ew. 

56. Kp-cp-Xz-tI-{µ-¯nÂ Iq-Sn-bp-Å ew-_tc-J h-kv-Xp-hn-sâ ]m-Z-¯n-eq-sS      
IS¶p-t]m-hp-t¼mÄ B h-kv-Xp Øn-c Xp-e-\m-h-Ø-bnÂ \n-e-\nÂ-
¡p¶p. 

57. ]X-\-tIm¬ {In-«n-¡ÂtIm-Wn-t\-¡mÄ Iq-Sp-XÂ B-hp-t¼mÄ 
{]Imi¯n\v kw-`-hn-¡p-¶ {]-Xn-`m-k-am-Wv ]qÀ-®m-´-c {]-Xn-^-e\w. 

58. {Zm-h-I-¯n-sâ ¹-h-£-a-_e-s¯ kzm-[o-\n-¡p¶ L-S-I-§-fm-Wv hym-]v-
Xhpw km-{µ-X-bpw. 

59. H-cp _n-µp-hn-sâ Xpe-\w sNbv-X `m-cw h-kv-Xp-hnÂ tI-{µo-I-cn-¡p-
t¼mÄ hkvXp Øn-c Xp-e-\m-h-Ø-bnÂ \n-e-\nÂ-¡p¶p. 

60. BÀ-¡-sa-Un-kv X-¯z-{]-Im-cw, h-kv-Xp- {Z-h-¯nÂ ap-§n-bn-cn-¡p-t¼mÄ 
AXnÂ   A\p-`-h-s¸-Sp-¶ ¹-h-£-a_-ew h-kv-Xp B-tZ-iw sN-¿p¶ {Z-
h-¯n-sâ `m-c-¯n-\v Xp-ey-am-bn-cn-¡pw. 

  

  



 

TEST OF MISCONCEPTION IN PHYSICS

Mr. Nowfal. C  

Assistant Professor    

 

Instructions 

 Read the given statements carefully and put a 

statement, X mark in the wrong statement. Each right answer carries one mark.

 

1. Buoyancy is a reason that a ship floats on water.

2. The force felt in the electromagnetic field is not relative to the direction of 

electromagnetic field.

3. The unit of current in coulomb

4. The refractive index of glass is 1.5.

5. The flow of current is from l

potential. 

6. The potential energy should be greater if an object is stable.

7. The mass is measured by spring balance.

8. The rate of change of momentum is affected a body during the rotation of a 

giant wheel the body exp

9. The momentum of an object will be constant when the object is not applied 

an external force. 

10. Honey has low viscous force than water.

11. The raising of hydrogen balloon in air is due to the buoyancy.

12. The force felt when a 

13. The raising of rocket is due to the buoyancy.

Appendix VI 

TEST OF MISCONCEPTION IN PHYSICS 

(Draft) 

FAROOK TRAINING COLLEGE 

      Shana P.V

             M.Ed Student

Read the given statements carefully and put a  mark on the correct 

mark in the wrong statement. Each right answer carries one mark.

is a reason that a ship floats on water. 

The force felt in the electromagnetic field is not relative to the direction of 

electromagnetic field. 

The unit of current in coulomb is ________. 

The refractive index of glass is 1.5. 

The flow of current is from lower electric potential to higher electric 

The potential energy should be greater if an object is stable. 

The mass is measured by spring balance. 

The rate of change of momentum is affected a body during the rotation of a 

giant wheel the body experience loss of weight or free fall. 

The momentum of an object will be constant when the object is not applied 

an external force.  

Honey has low viscous force than water. 

The raising of hydrogen balloon in air is due to the buoyancy.

The force felt when a body is immersed in water is called viscous force.

The raising of rocket is due to the buoyancy. 
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mark on the correct 

mark in the wrong statement. Each right answer carries one mark. 

The force felt in the electromagnetic field is not relative to the direction of 

ower electric potential to higher electric 

The rate of change of momentum is affected a body during the rotation of a 

The momentum of an object will be constant when the object is not applied 

The raising of hydrogen balloon in air is due to the buoyancy. 

body is immersed in water is called viscous force. 
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14.  Inertia is the ability of an object to change its state of rest or uniform motion 

in a straight line by itself. 

15.  Kerosene oil is one among which has high viscosity. 

16. Light travels through a medium 

17. During the rotation of a giant wheel, a body experiences loss of weight 

because of the free fall. 

18. The total amount of matter is called mass. 

19. According to Fleming’s left hand rule, pointing finger is toward the direction 

of flow of electric current, middle finger towards the direction of magnetic 

field, and thumb towards the direction of motion of the conductor. 

20.  µA, mA are the macro units. 

21. There will be no deviation takes place in the case of a light ray falling 

perpendicular on a medium. 

22. The angle of incidence of water is 40º at which the angle of refraction 

becomes 90º. 

23. There will be no change in the mass of an object when it is kept in a polar 

region whose mass and weight is determined equator region but the weight 

was more.  

24. Solenoid is a cylindrical coil of wire acting as a magnet when electricity is 

carrying on it. 

25. The force felt, when an immersed object is raised out is called surface 

tension. 

26. When a pressure is applied in liquid, the volume will decrease. 

27. The moving bodies are stable when they strike each other. It is because of the 

object depends on their mass and velocity. 

28. Honey flows faster than water since the amount of viscosity of honey is 

greater than water. 

29. The attractive force of the earth is greater when an object is placed where the 

radius of earth surface is large. 

30. The weight of an object is less at the Centre of earth. 

31. Tanjore doll retains its original position in whatever manner is kept because 

of the doll has a point at which the whole weight of the body concentrated at 

a point.  
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32. When the distance of 2 attracting object is 2 times, then the attracting force 

will be have 1/4 times. 

33. When an object is in constant equilibrium state, then the potential energy will 

be less. 

34. Optical density is a measure which shows how a medium influences the 

speed of light passing through it.  

35. Ammeter is used to measure the potential difference 

36. Conductor will have flow of electric current when placed in a magnetic field 

opposing a pressure in it. 

37. The raising of rocket is due to the capillary. 

38. Inertia is a condition when rate of change of momentum of an object is 

directly proportional to the unbalanced external force. 

39. When a pressure exerted on a filled tube containing pores, then water flows 

equally through every pore. 

40. The region of earth with greater radius is called polar region. 

41. Weight is a measurement of matter containing in an object. 

42.  When the distance of 2 attracting object is 2 times, then the attracting force 

will be 4 times. 

43. When light incidents obliquely, from a medium of lower optical density to 

that of higher optical density, the refracted ray deviates away from the 

normal. 

44. The amount of electric charge flowing through a conductor is called current. 

45. In solenoid if the current is flowing in clockwise direction, the end will be 

South Pole. 

46. While writing on the blackboard with chalk, the particles of chalk will stick 

on the blackboard, is due to the surface tension. 

47. The weight loss of an object in the matter is called buoyancy. 

48. Acceleration formed due to gravitation depends on the mass of an object. 

49. Pico meter is most suitable instrument used to measure the weight. 

50. State of equilibrium is formed when perpendicular line with Centre of 

gravity passes through the center of an object. 

51. When a ray of light passes from a medium of higher optical density to a 

medium of lower optical density at an angle of incidence greater than the 
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critical angle, the ray is reflected back to the same medium without 

undergoing refraction. This phenomenon is called Refraction. 

52. When the density of liquid increases, the buoyancy also increases. 

53. When pressure exerted on any side of a tube filled water, that pressure is felt 

on only one side of the tube. 

54. The value of ‘g’ is constant everywhere on the earth. 

55. The attractive force between two objects is called gravitational force. 

56. When a perpendicular line of Centre of gravity passes through the base of an 

object retains its state of equilibrium. 

57. When ray of incidence is greater than the critical cone of the light, the 

phenomenon is called total internal reflection. 

58. The buoyancy of a liquid is influenced by volume and density of the liquid. 

59. A body is stable when Centre of gravity of a body concentrates with the 

weight of the body. 

60. According to Archimedes principle when an object is immersed in a liquid, 

the buoyancy experienced by it will be equal to the weight of the liquid 

displaced by it.  
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Assistant Professor                M.Ed Student 

\nÀ-t±-i§Ä 

  Nph-sS sIm-Sp-¯n-cn-¡¶ {]-kv-Xm-h-\I-sf {i-²-tbm-Sp-Iq-Sn hm-bn-¨v      

icnbm-b {]-kv-Xm-h-\-bv-¡v t\-sc    amÀ-¡v sXäm-b {]-kv-Xm-h-\-bv-¡v 

t\sc  X amÀ-¡pw tc-J-s -̧Sp-¯pI. 

 

1. Im´n-I a-Þ-e-¯nÂ A-\p-`-h-s -̧Sp-¶ _-ew Im´n-I a-Þ-e-
¯n-sâ Znibp-am-bn _-Ô-s -̧Sp¶nÃ.                                                        

2. Iq-tfmw I-dân-sâ bq-Wn-ämWv.                                                    

3. ¥m-kn-sâ A-]-hÀ- -̄\m¦w 1.5 B-Ip¶p. 

4. C-e-Iv{Sn-¡v s]m-«³-jyÂ Ip-d-ª `mK-̄ v \n¶vv IqSn-b `m-K-t -̄
¡m-Wv Idâv H-gp-Ip-¶Xv. 

5. H-cp h-kv-Xp Øn-cm-h-Ø-bnÂ B-bn-cn-¡-W-sa-¦nÂ B h-kv-Xp-hn-
sâ ØnXn-tImÀ-Pw Iq-Sp-X-em-bn-cn-¡Ww. 

6. kv-{]nw-Kv {Xm-kv D-]-tbm-Kn-¨m-Wv am-kv A-f-¡p-¶Xv. 

7. _m-ly_-ew {]-tbm-Kn-¡-s -̧Sp¶nÃ F-¦nÂ h-kv-Xp-hn-sâ B-¡w         
Ft¸mgpw Øn-c-am-bn-cn-¡pw. 

8. P-e-t -̄¡mÄ hn-kv¡-kv _-ew Ip-d-ª h-kv-Xp-hm-Wv tX³. 
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9. ssl-{U-P³ \n-d-¨ _-eq¬ hm-bp-hnÂ D-bÀ¶p -t]m-Ip¶Xv  hm-X-
I-§-fnÂ  A-\p-`-h-s -̧Sp-¶ ¹-h-£-a_-ew aq-e-amWv. 

10. H-cp h-kv-Xp {Z-h-¯nÂ ap-§n-bn-cn-¡p-t¼mÄ A-\p-`-h-s -̧Sp¶ _-e-
am-Wv hnkv¡-kv _ew. 

11. tdm¡-äv hm-bp-hnÂ D-bÀ¶p-t]m-Ip-¶Xn-\v ¹-h-£-a_-ew Im-c-W-
am-Ip¶p. 

12. H-cp h-kv-Xp-hn-\v kz-bw A-Xn-sâ \n-Ý-em-h-Ø-bvt¡m t\À-tc-Jm 
k-a-N-e-\¯nt\m am-äw h-cp-¯m-\p-Å I-gn-hnÃm-bv-a-bm-Wv P-U-Xzw. 

13. hn-kv-tIm-kn-än IqSn-b ]-ZmÀ-°-§-fnÂ H¶m-Wv a-s®-®. 

14. H-cp h-kv-Xp-hnÂ A-S-§n-bn-cn-¡p¶ ]n-Þ-̄ n-sâ A-f-hm-Wv amkv. 

15. ^v-sf-anw-§n-sâ C-SXpssI \n-b-a-{]-Im-cw Nq-−p-hn-cÂ ssh-Zyp-X-
{]hm-l Znibpw \-Sp-hncÂ Im´n-I a-Þ-e-¯n-sâ Zn-ibpw X-Å-
hn-cÂ N-e-\-Zn-i-bpw B-bn-cn-¡pw. 

16. µA F-¶Xpw mA F¶Xpw hen-b bq-Wn-äp-I-fm-Wv.  

17. H-cp a-[y-a-¯n-te-¡v ew-_-am-bn ]-Xn-¡p¶ {]-Im-i-¯n-sâ ]m-X-bv-
¡v hyXnbm\w kw-̀ -hn-¡p-¶p−v. 

18. `q-a-[y-tc-J-bv-¡-Sp- v̄ h-¨v amkpw `m-chpw \nÀ-®-bn-¨ H-cp h-kv-Xp 
`q-an-bp-sS {[p-h-{]-tZi- v̄ h-¨-t¸mÄ h-kv-Xp-hn-sâ am-kv am-dp-¶p, 
F-¶mÂ `m-cw Gähpw Iq-Sp-X-em-bn Im-W-s -̧Sp¶p. 

19. H-cp _mÀ-Im-´-¯n-sâ Npäpw I-hNn-X I-¼n-¨p-cpÄ Np-än-sb-Sp-¯ 
D]IcWamWv tkmfn-t\m-bnUv. 

20. ap-§n-¡n-S-¡p-¶ H-cp h-kv-Xp-hn-s\ P-e-̄ n-\p-ÅnÂ \n¶pw D-bÀ-
¯p-t¼mÄ A-\p-`-h-s -̧Sp-¶ _-e-am-Wv {]-X-e-_-ew.  

21. N-en-¡p-¶ h-kv-Xp-¡Ä-¡v amkpw {]-th-Khpw kzm-[o-\n-¡p¶Xv 
sIm−m-Wv ]-c-kv]-cw B-Lm-X-ap−m-bmepw am-ä-anÃm-sX Xp-S-
cp¶Xv. 
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22. tX-\n-t\-¡mÄ th-K-̄ nÂP-ew H-gp-Ip-¶Xn-sâ Imc-Ww tX-\n-\v 
hnkvtImkn-än Iq-Sn-b-Xp-sIm−mWv. 

23. H-cp h-kv-Xp- `q-an-bp-sS {]-X-e-¯nÂ B-cw IqSn-b `mK- v̄ Øn-Xn 
sN¿pt¼mgm-Wv B-IÀ-j-W_-ew G-ähpw Iq-Sp-XÂ A-\p-`-h-s -̧
Sp¶Xv. 

24. `q-an-bp-sS tI-{µ-¯nÂ h-kv-Xp-hn-\v Ip-d-ª `m-cw A-\p-`-h-s -̧
Sp¶p. 

25. X-©mhqÀ ]mh-sb F-{X N-cn-¨p-In-S-¯n-bmepw A-Xv \n-hÀ¶p h-
cp¶Xv   B ]m-h Xpe-\w sN-bv-Xv `m-cw ap-gp-h³ tI-{µ-¯n-te-¡v 
tI-{µo-I-cn-¡p¶Xv  sIm−mWv. 

26. ]-c-kv]-cw B-IÀ-jn-¡-s -̧Sp¶ 2 h-kv-Xp-¡Ä X-½n-ep-Å Zq-cw 
c−v- aS§m¡nbmÂ B-IÀj-W_ew \m-en-sem¶v a-S-§m-bn e-`n-
¡p¶p. 

27. H-cp h-kv-Xp Øn-c-Xp-e-\m-h-Ø-bn-em-bn-cn-¡p-t¼mÄ h-kv-Xp-hn-sâ 
ØnXn-tImÀ-Pw Ip-d-hm-bn-cn-¡pw. 

28. Im´n-I a-Þ-e-¯nÂ Øn-Xn-sN-¿p¶ ssh-Zyp-X {]-hm-l-ap-Å 
NmeI¯n\p-taÂH-cp _-ew A-\p-`-h-s -̧Sp¶-p.  

29. {]Imiw k©cn¡p¶Xv Hcp am-[y-a-¯nÂ IqSn-bmWv. 

30. H-cp h-kv-Xp-hn-\p-−mIp¶ B-¡-hy-Xn-bm-\-¯n-sâ \nc-¡v B 
hkv-Xp-hnÂ {]-tbm-Kn-¡p¶ A-k-´pen-X _m-ly-_-e-¯n-\v t\À-
A-\p-]m-X-¯nembncn¡p-¶ A-h-Ø-bm-Wv P-U-Xzw. 

31. Zzm-c-ap-Å Syq-_n-\I-̄ v P-ew \nd-¨v aÀ-±w {]-tbm-Kn-¡p-t¼mÄ P-
ew FÃm Zzm-c-§-fn-eq-sSbpw Hcp-t]m-se ]p-d-t -̄¡v H-gp-Ip¶p. 

32. `q-an-bp-sS B-cw IqSn-b `mK-s¯ {[p-h-{]-tZ-iw F¶-dn-b-s -̧Sp-óp.  

33. H-cp h-kv-Xp-hn-e-S-§n-bn-cn-¡p¶ {Z-h-¯n-sâ A-f-hm-Wv `mcw. 

34. ]-c-kv]-cw B-IÀ-jn-¡p¶ 2 h-kv-Xp-¡Ä X-½n-ep-Å Zq-cw c−v 
aS§m¡nbmÂ B-IÀ-j-W-_-ew 4 a-S-§m-bn am-dp¶p. 
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35. H-cp sk-¡ânÂ Nm-e-I-¯nÂ Iq-Sn H-gp-Ip¶ ssh-Zyp-X-NmÀ-Ön-sâ 
A-f-hm-Wv I-dâv. 

36. tkmfn-t\m-bn-Un-sâ Z-£n-W-{[p-hw {]-Z-£n-W-Zn-i-bnÂ ssh-Zyp-Xn 
{]hln¡p¶A-{K-am-bn-cn-¡pw. 

37. tNm-¡v D-]-tbm-Kn-¨v »m¡v-t_mÀ-UnÂ h-c-bv-¡p-t¼mÄ tNm-¡v I-
W-§Ä »m¡v-t_mÀ-UnÂ ]-än-¸n-Sn-¡p-¶Xv {]-X-e_-ew Im-c-W-am-
Wv.  

38. h-kv-Xp-hn-\v {Z-h-¯n-ep−m-b `m-c-¡p-d-hm-Wv ¹-h-£-a-_ew. 

39. Kp-cp-Xzm-IÀj-Ww aq-ew D−m-Ip¶ Xzc-Ww h-kv-Xp-hn-sâ am-kn-
s\ B{ibn¨n-cn-¡p¶p. 

40. `m-cw A-f-¡p¶-Xn-\v G-ähpw A\p-tbm-Pyam-b D-]-I-c-W-am-Wv 
ss]-t¡m-aoäÀ. 

41. Kp-cp-Xz-tI-{µ-¯nÂ Iq-Sn-bp-Å ew-_tc-J h-kv-Xp-hn-sâ tI-{µ-¯n-
eq-sS   IS¶p-t]m-hp-t¼mÄ H-cp Øn-c-Xp-e-\m-h-Ø D−m-hp¶p. 

42. {]-Imin-I km{µ-X IqSn-b am-[y-a-¯nÂ \n¶vv Ip-d-ª am-[y-a-¯n-
te-¡v {In«n¡Â tIm-Wn-t\-¡mÄ IqSn-b ]X-\-tIm-WnÂ {]-Im-i-
c-iv-an ]Xn¡pt¼mÄ B c-iv-an A-]-hÀ-̄ -\-¯n-\v hn-t[-b-am-Im-
sX A-tX am-[y-a-¯n-te-¡v ]-Xn-¡p¶--Xm-Wv A-]-hÀ-¯\w. 

43. {Zm-h-I-¯n-sâ km{µ-X Iq-Sp-t¼mÄ B {Zm-h-I-¯n-sâ ¹-h-£-a_-
ew  IqSp¶p. 

44. P-ew \n-d-¨ Syq-_n-\I- v̄ G-sX-¦nepw H-cp `mK- v̄ aÀ-±w {]-tbm-
Kn-¡p-t¼mÄ B aÀ-±w Syq-_n-sâ H-cp `mK-̄ v am{Xw A-\p-`-h-s -̧
Sp¶p. 

45. g bp-sS aqeyw `q-an-bnÂ FÃm-bn-S¯pw Hcp-t]m-se-bm-Wv.  

46. c−vh-kv-Xp-¡Ä X-½n-ep-Å ]-c-kv-]-cm-IÀ-j-W _-e-am-Wv Kp-cp-Xzm-
IÀ-j-W _ew. 
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47. Kp-cp-Xz-tI-{µ-¯nÂ Iq-Sn-bp-Å ew-_tc-J h-kv-Xp-hn-sâ ]m-Z-¯n-eq-
sS IS¶p-t]m-hp-t¼mÄ B h-kv-Xp Øn-c Xp-e-\m-h-Ø-bnÂ \n-e-
\nÂ-¡p¶p. 

48. ]X-\-tIm¬ {In-«n-¡ÂtIm-Wn-t\-¡mÄ Iq-Sp-XÂ B-hp-t¼mÄ 
{]Imi¯n\v kw-`-hn-¡p¶ {]-Xn-`m-k-am-Wv ]qÀ-®m-´-c {]-Xn-^-
e\w. 

49. {Zm-h-I-¯n-sâ ¹-h-£-a-_e-s¯ kzm-[o-\n-¡p¶ L-S-I-§-fm-Wv 
hym-]v-Xhpw km-{µ-X-bpw. 

50. H-cp _n-µp-hn-sâ Xpe-\w sNbv-X `m-cw h-kv-Xp-hn-Â tI-{µo-I-cn-¡p-
t¼mÄ hkvXp Øn-c Xp-e-\m-h-Ø-bnÂ \n-e-\nÂ-¡p¶p. 

  

  



 

TEST OF MISCONCEPTION IN PHYSICS

Mr. Nowfal. C  

Assistant Professor    

Instructions 

 Read the given statements carefully and put a 

statement, X mark in the wrong 

 

1. The force felt in the electromagnetic field is not relative to the direction of 

electromagnetic field.

2. The unit of current in coulomb

3. The refractive index of glass is 1.5.

4. The flow of current is f

potential. 

5. The potential energy should be greater if an object is stable.

6. The mass is measured by spring balance.

7. The momentum of an object will be constant when the object is not applied 

an external force. 

8. Honey has low viscous force than water.

9. The raising of hydrogen balloon in air is due to the buoyancy.

10. The force felt when a body is immersed in water is called viscous force.

11. The raising of rocket is due to the buoyancy.

12.  Inertia is the ability of an object to change its state of rest or uniform motion  

in a straight line by itself.

13.  Kerosene oil is one among which ha

14. The total amount of matter is called mass.
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Read the given statements carefully and put a  mark on the correct 

mark in the wrong statement. Each right answer carries one mark.

The force felt in the electromagnetic field is not relative to the direction of 

electromagnetic field. 

The unit of current in coulomb is _______. 

The refractive index of glass is 1.5. 

The flow of current is from lower electric potential to higher electric 

The potential energy should be greater if an object is stable. 

The mass is measured by spring balance. 

The momentum of an object will be constant when the object is not applied 

an external force.  

Honey has low viscous force than water. 

The raising of hydrogen balloon in air is due to the buoyancy.

The force felt when a body is immersed in water is called viscous force.

The raising of rocket is due to the buoyancy. 

Inertia is the ability of an object to change its state of rest or uniform motion  

in a straight line by itself. 

Kerosene oil is one among which has high viscosity. 

The total amount of matter is called mass. 
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mark on the correct 

statement. Each right answer carries one mark. 

The force felt in the electromagnetic field is not relative to the direction of 

rom lower electric potential to higher electric 

The momentum of an object will be constant when the object is not applied 

The raising of hydrogen balloon in air is due to the buoyancy. 

The force felt when a body is immersed in water is called viscous force. 

Inertia is the ability of an object to change its state of rest or uniform motion  
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15. According to Fleming’s left hand rule, pointing finger is toward the direction 

of flow of electric current, middle finger towards the direction of magnetic 

field, and thumb towards the direction of motion of the conductor. 

16.  µA, mA are the macro units. 

17. There will be no deviation takes place in the case of a light ray falling 

perpendicular on a medium. 

18. There will be no change in the mass of an object when it is kept in a polar 

region whose mass and weight is determined equator region but the weight 

was more.  

19. Solenoid is a cylindrical coil of wire acting as a magnet when electricity is 

carrying on it. 

20. The force felt, when an immersed object is raised out is called surface 

tension. 

21. The moving bodies are stable when they strike each other. It is because of the 

object is depends on their mass and velocity. 

22. Honey flows faster than water since the amount of viscosity of honey is 

greater than water. 

23. The attractive force of the earth is greater when an object is placed where the 

radius of earth surface is large. 

24. The weight of an object is less at the Centre of earth. 

25. Tanjore doll retains its original position in whatever manner is kept because 

of the doll has a point at which the whole weight of the body concentrated at 

a point.  

26. When the distance of 2 attracting object is 2 times, then the attracting force 

will be have 1/4 times. 

27. When an object is in constant equilibrium state, then the potential energy will 

be less. 

28. Conductor will have flow of electric current when placed in a magnetic field, 

opposing a pressure in it. 

29. Light travels through a medium. 

30. Inertia is a condition when rate of change of momentum of an object is 

directly proportional to the unbalanced external force. 

31. When a pressure exerted on a filled tube containing pores, then water flows 

equally through every pore. 

32. The region of earth with greater radius is called polar region. 
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33. Weight is a measurement of matter containing in an object. 

34. When the distance of 2 attracting object is 2 times, then the attracting force 

will be 4 times. 

35. The amount of electric charge flowing through a conductor is called current. 

36. In solenoid if the current is flowing in clockwise direction, the end will be 

South Pole. 

37. While writing on the blackboard with chalk, the particles of chalk will stick 

on the blackboard, is due to the surface tension. 

38. The weight loss of an object in the matter is called buoyancy. 

39. Acceleration formed due to gravitation depends on the mass of an object. 

40. Pico meter is most suitable instrument used to measure the weight. 

41. State of equilibrium is formed when perpendicular line with Centre of 

gravity passes through the center of an object. 

42. When a ray of light passes from a medium of higher optical density to a 

medium of lower optical density at an angle of incidence greater than the 

critical angle, the ray is reflected back to the same medium without 

undergoing refraction. This phenomenon is called Refraction. 

43. When the density of liquid increases, the buoyancy also increases. 

44. When pressure exerted on any side of a tube filled water, that pressure is felt 

on only one side of the tube. 

45. The value of ‘g’ is constant everywhere on the earth. 

46. The attractive force between two objects is called gravitational force. 

47. When a perpendicular line of Centre of gravity passes through the base of an 

object retains its state of equilibrium. 

48. When ray of incidence is greater than the critical cone of the light, the 

phenomenon is called total internal reflection. 

49. The buoyancy of a liquid is influenced by volume and density of the liquid. 

50. A body is stable when Centre of gravity of a body concentrate with the 

weight of the body. 
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Name  of  the  student: 

Name  of  the  School: 

Class : 

Question 

No. 
�  or × Question 

No. 
� or × 

1   26  

2  27  

3  28  

4  29  

5  30  

6  31  

7  32  

8  33  

9  34  

10  35  

11  36  

12  37  

13  38  

14  39  

15  40  

16  41  

17  42  

18  43  

19  44  

20  45  

21  46  

22  47  

23  48  

24  49  

25  50  

 


