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1.1 Contextual Background 

In this age of space technology science has 

permeated through the human life in such a way that, it has 

now become every man's everyday concern. It is believed 

that the new generation must be equipped with the scientific 

knowledge and attitudes to grow and live in the modern world 

as efficient citizens. If science is to enable a pupil to 

adjust himself to the various factors of his complex 

environment, he must be given an understanding of certain 

basic and important principles and laws, which are needed in 

solving the common problems of everyday life. 

Science is a human·undertaking. It is the process 

of seeking explanations and understanding of the natural 

world~ It also includes the knowledge that the process ----------produces. To the extent that it is a human understanding, 

i~ion in the curriculum is mandated. To the extent 

that the attitudes and ideals of science are valuable and 

lasting throughout students' lives, education should reflect 

the spirit of science. It would be a courageous yenture to 

have ·scien~e serve as th~ spine of the curriculum. 

The ever-growing importance of science in the 

economy and culture of any country and the ever-growing 
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knowledge in the field of science have set the urgent task 

before all countries of the world to provide modern science 

education to the youth so as to prepare the young people for 

life. "Science teaches students to think and sharpen their 

intellect. Its utilitarian value lies in that it can 

provide student~ with knowledge of material world and of the 

forces of nature, which can be helpful to them in their 

everyday life. It can enable the pupils to take up some 

definit~ occupations ... the most characteristic feature of 

modern civilization is man's conquest of nature by 

application of scientific knowledge" (Joshi, 1956: 21). 

the 

A 

stage has come that the progress of a country depends on how 

well it applies the available scientific knowledge for 

practical purpose. Vaidya points out, "The strength of a 

modern economy depends on the strength of its industry, and 

industrial development in turn depends upon technology, that 

is upon the application of new scientific knowledge, thus 

all progress grows out of men's creative 

(Vaidya, 1971: 2). 

capacities" 

A major criticism about the present science 

curriculum is that there is too little relation between what 

is learned in school and what is taking place outside it. 

School curricula and methods are frequently boring and fail 

to nurture properly the desire to learn. Through the 

philosophy of 'Basic Education', Mahatma Gandhi insisted 



3 

that a required manual labour component in the curriculum 

would help the purpose of training the students to be 

productive and active members of their respective societies 

and consequently to contribute to the.economic progress of 

the country. His philosophy of craft centered education has 

immense relevance and resemblance with the modern concept of 

socially useful productive work (SUPW). 

In China, Mao-Zedong's views were almost the same 

as those of Gandhi's Basic Education. He also gave emphasis· 

to the incorporation of manual work in the curriculum. He 

believed that such a scheme will increase the productive 

capacity of workers. 

Education according to Marx, should be combined 

with produqtive work. According to him education combined 

with productive labour should be considered not only one of 

the methods of adding to the efficiency of production, but 

also as the only method of producing fully developed human 

beings. The pragmatic philosopher Dewey also has laid 

emphasis on work and experience. The concepts of work 

experience, work education and socially useful productive 

work are closely related and they contribute to the social 

and economic growth along with the overall development of 

the learner. 

According to Washton (1961) the function of 

·teaching science for general education is to provide pupils 
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with common attitudes, knowledge and skills to enable them 

to live more effectively and intelligently in a democratic 

society. Discussing about the purpose of science teaching, 

Devito and Krocjover are of the view that "Basically there 

are three purposes of science teaching: to familiarise 

itudents with a basic body of knowledge, to help students 

develop proper attitudes toward science and the world of 

technology, and to assist students in acquiring the 

fundamental skills of science, so they will be able to 

function better within a scientific envir6nment. All these 

are highly desirable goals; and none should be neglected. 

Education has among its major objectives the development of 

each student into a creative, innovative and independent 

thinker" (Devito and Krocjover, 1976 : 411). 

The three underlying themes put forward by Schmidt 

and Rockcastle (1968) regarding the teaching of science are 

the following: (1) The foundation of all learning in 

science is first hand experiences with real things, (2) 

Science experiences need not involve unusual, elaborate or 

expensive apparatus and materials and (3) Investigating 

one's environment is an interesting and integral part of 

science education. 

The Secondary Education Commission (1952-53) 

observes that pupils should be encouraged to explore every 

opportunity to develop the attitude of critical inquiry. 
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The classroom, the home, the city and the village, the 

fields and woods and streams, all offer rich resources and 

opportunities for science teaching that must be fully 

utilized by every teacher of science. 

Physics education at the secondary school stage, 

requires the effective use of educational resources. 

Effectiveness or efficiency is the maximisation of the use 

of facilities provided with minimum wastage. The major 

educational inputs that go into •production function• in 

education are the learner•s time, instructor•s time, 

physical facilities, equipments and materials. The quality 

and quantity of these inputs and their relative proportion 

depend on the educational approach followed (Ahmed: 1940). 

While examining the running of a school from a s~ries of 

practical case studies, Barry and Tye (1973) discuss how to 

weigh up available resources - time, money, space and 

manpower - and how to employ them effectively in carrying 

through a programme of action and how to continually assess 

results. 

The writings of Piaget on matters concerned with 

children•s• learning date back over many decades, but only 

comparatively recently have they received widespread study 

and acclaim. Jerome Bruner (1960) who may well best be 

remembered for his much-queried but oft-quoted 

that •any subject can be taught effectively 

• 

statement 

in some 
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intellectually honest form to any child at any stage of 

development', has also made ·a great contribution to the 

study of educational theory and practice particularly for 

schoo~ children. Both men have emphasised the need for 

learning to be based on the needs of the individual, in 

turn, for the individual's need of resources to present and 

control learning situations best suited to his aptitudes and 

abilities. 

The tendency now is to shift from the passive "I 

am taught" to ·the active "I learn". The process in the 

former is based on the teacher and·the support he requires. 

In the latter, the system is based on the learner and the 

aids he requires. The distinction between being taught and 

learning should be clearly understood. So utilisation of 

educational resources is a very important criterion for 
/ 

effective learning to take place. 

After the attainment of independence, a number of 

committees and commissions have been appointed in India to 

recommend changes in the system of education. The Education 

Commission reads: "The existing system of education is 

largely unrelated to life and there is a wide gulf between 

its content and purposes and the concern of national 

development. This indicates that India's educational system 

is too bookish and too deviated from daily life. A radical 

reconstruction of education is essential for economic 
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development of the country. This· will involve a 

transformation of the system to relate it more closely to 

the life of the people" (Education Commission, 1964-66:5). 

National Policy on Education (1986) of India supports this 

view. The large gap now existing between the High School 

Science Programme and the interest and needs of students 

will likely to grow wider unless corrective action is taken 

soon, so the present day science teaching is in serious need 

of correction (Burkman, 1972). 

The role of first hand experience in the teaching-_ 

learning process has been recognized by the educators. 

Stressing on its importance Secondary Education Commission 

(1952-'53) reports: "Special emphasis must be placed on 

demonstrations, field trips and practical projects which may 

link up school science with actual life problems and 

situations" (1952-53 : 94). 

A direct link between education and life can be 

forged by having science whether fundamental or social as a 

basic component of education and culture. Science should be 

taught to give an idea of the usefulness and implications of 

it in relation to man's everyday needs. This can be 

achieved by making the curriculum more utilitarian and by 

providing a positive bias to practical application 

awareness. This will enable the students to apply the 

knowledge gained from the classroom in real life situations 
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and help them to acquire necessary scientific skills. This 

will help to realise the fact that education is not just 

preparation for life, it is a portion of life. 

There is no doubt that an understanding and 

application of physical science is essential to effective 

living in the world today. It is our contention that it was 

the practical application of the new discoveries in science 

and technology that was largely responsible for transforming 

the erstwhile underdeveloped societies of the west into 

advanced states. "Physics. is fundamental among all other 

sciences because it describes the forces and energies that 

govern the physical processes of nature. It is indeed a 

disciplinary medium through which one learns and teaches 

many of the most fundamental concepts of natural processes" 

(Heller, R.J., et al. 1972:114). Akhmatov (1960) of the 

U.S.S.R. stressed the basic place of physics in the general 

cultural requirements of educated men and women when he 

wrote that it is clear at pre~ent that it is precisely the 

progress of physics that determines the possibilities of 

development in a very wide range of sciences, from cosmology 

to biology and medicine. It is physics that determines to a 

large extent the foundations of our outlook as well as the 

possibilities and :limits of our pra~tical activities. 

If physics . education is to pecome practi~al 

application oriented, it will have to be in accordance with 
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and help them to acquire necessary scientific skills. 

will help to realise the fact that education is not 

preparation for life, it is a portion of life. 

There is no doubt that an understanding 

This 

just 

and 

application of physical science is essential to effective 

living in the world today. It is our contention that it was 

the practical application of the new discoveries in science 

and technology that was largely responsible for transforming 

the erstwhile underdeveloped societies of the west into 

advanced states. "Physics is fundamental among all other 

sciences because it describes the forces and energies that 

govern the physical processes of nature. It is indeed a 

disciplinary medium through which one learns and teaches 

many of the most fundamental concepts of natural processes" 

(Heller, R.J., et al. 1972:114). Akhmatov (1960) of the 

U.S.S.R. stressed the basic place of physics in the general 

cultural requirements of educated men and women when he 

wrote that it is clear at pre~ent that it is precisely the 

progress of physics that determines the possibilities of 

development in a very wide range of sciences, from cosmology 

to biology and medicine. It is physics that determines to a 

large extent the foundations of our outlook as well as the 

possibilities and limits of our practical activities. 

If physics education is to become _practical 

application oriented, it will have to be in accordance with 
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with dust. They are displayed proudly to visitors or 

mentioned liberally when a grant is sought for more 

instruments. But often, no one uses them ... There is no 

point in asking for more and more sophisticated instruments 

if they are meant to be show pieces. Merely exhorting· 

students to make maximum use of the facilities is also not 

enough, the teacher should show the way to the students. It 

is time to stop this appalling waste of resources (The Hindu 

Daily, April 30, 1991). The reasons for this state Of 

affairs need to be assessed. This will pave the way for the 

better utilization of available resources in education. 

1.2 Need and Significance of the Study 

Secondary Education has a strategic position in 

the whole schema of education for several reasons. First, 

secondary education lays the foundation of all higher 

education. Second, it should be the terminal stage for many 

who, after well directed additional training have to fill 

the middle level working positions - technical, vocational 

and professional. In spite of this situational importance 

secondary education·has always been and still remains the 

weakest link in the chain. So any programme for the 

reorganisation and improvement of the system of education 

must pay special attention to the secondary education. 
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Present educational system in India does not seem 

to meet the requirements of a growing economy. In schools 

and colleges teaching to a great extent is geared to the 

sole purpose of passing the examination and securing a 

degree or diploma. Memory is at a premium, intelligence at 

a discount. The system is designed to iron out independence 

of mind, originality and native curiosity (Robinson and 

· Vaizy, 1962). 

Physics is the most fundamental of the sciences 

and ther~fore is clearly essential to all children. But 

" physics courses commonly given to the children are 

inadequate and unsatisfactory. They fail to convey 

understanding of the important ~oncepts of physics, and they 

fail to show to young people anything of the approach which 

the professional physicist necessarily brings to his work ... 

It is essential to make physics interesting so that the 

children will want to learn ... It must be taught throughout 

the education of the child" (UNESCO, 1968: 14-15). 

The emphasis of physics teaching at the secondary 

stage needs to be on developing the concepts through 

practical application oriented activities involving the use 

of skills in science processing. Planning of education can 

be . based on life oriented aspects so that there will be 

better awareness of practical application amongst the 

students. 



12 

In recent years physics curricula have been 

criticised for containing too sterile a mixture of academic 

facts and concepts and not enough of issues related to 

recognizable everyday iives. One implication is that physics 

teacher should try to incorporate at least some aspects of 

practical applications of physics and technology into their 

teaching. Steward and Towse (1986) are of the view that it 

is necessary to encourage the students to examine some of 

the wider issues raised by the applications of physics in 

technological processes, and these issues will be economic, 

environmental, social, agricultural or some mixture of 

these. It suggests that creating an awareness of practical 

applications of physics is one of the major objectives of 

physics teaching. But it is believed that this objective is 

seldom realised in present day physics teaching in the State 

of Kerala. The following are believed to be some of the 

reasons for this state of affairs. 

/ 

1. The classroom instruction is mainly theoretical in 

nature. 

2. The students do not always get first-hand experience. 

3. The content and learning experiences provided are 

isolated from the real life situations. 

4. Importance is not given to practical application 

aspects while teaching physics theory. 
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5. Experiments are not conducted which will enable the 

students to acquire necessary skills and also to apply 

theoretical knowledge in practical situations. 

6. The resources available for physics education are not 

utilized effectively. 

7. In some cases the needed resources are not available at 

the disposal of the teachers. 

8. Emphasis is not given to practical skill development. 

9. Most of the physics teachers are riot trained to utilise 

the environmental resources effectively and 

10. The rigid nature of the curriculum. 

Application of knowledge implies skill formation in 

students to do a job. Therefore teaching-learning process 

should provide adequate opportunities to students to 

acquire skills and develop confidence to apply the samein 

real life situation~ and further strengthen the human values 

of equity and social justice. This would imply a good deal 

of investigation and broad based re-framing of the science 

courses at secondary level to give them a practical 

application orientation. The purpose of this is not a 

mechanical addition to the content of the subjects but to 

make education more meaningful and purposeful and to move 

away from highly formalised and narrow courses based on 

information and rote memory. Then only the students will 

acquire the necessary skills and values which would enable 
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him to have a better awareness of his self and environment, 

practical applications, culture, tradition, and heritage and 

the problems of the society. 

A meaningful and purposeful interaction between 

theory and its application is a matter of great importance 

in science education. The development of the ability to 

recall information and of the ability to use the same 

information in inferential and applicational behaviour do 

not necessarily go hand in hand. Students may 

considerable progre~s with the former ability and relatively 

little with the latter (Henry, 1947: 202). Since the facts, 

concepts and principles which are emphasised in teaching are 

really only raw materials needed for carrying on 

intellectual processes which govern behaviour, the 

incompleteness of teaching methods which place almost 

exclusive emphasis upon memorization and recall should be 

recognized. 

The impact of school depends on the quantity and 

quality of resources, staff and programmes, and facilities 

that are made available to students from certain regions, 

localities, -­r---utilization 

neighbourhoods. School 

have a positive impact on 

resources and their 

student achievement 

(Guthrie et al., 1971 ; Averch et al., 1972). According to 

Spady (1976) methodolically adequate research evidence is 

scarce in this field. 
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.The lack of suitable teaching learning materials is 

' pointed out to be a major difficulty confronting the science 

education. Inevitably this lack is most apparent in third 

world countries (Steward and Towse, 1986). It has been 

accepted that physics teaching demands a specialised room 

where activities or experiments are done and also the 

availability of equipments and materials. Most village 

schools in the State of Kerala lack worthwhile 

infrastructure. of facilities to engage children 

But urban schools are often saddled with a lot 

equipments. ·A very important question is 

creatively. 

of unused 

How many 

schools, for instance, possessing slide film projectors use 

them optimally? The impact of such a grossly undemocratic 

policy is that majority of children are starved of relevant 

practical experience. Having sufficient affluence to obtain 

expensive laboratory, audio-visual and other sophisticated 

instructional materials may not benefit student achievement 

if these resources are not utilised effectively. 

Children understand better if they experience 

things. They understand principles of physics better if 

they see the principle at work in some equipment and then 

they are able to relate them to some real life situations. 

So it is e~senti~l that physics teachers should be trained 

to utilise the resources available ·to them effectively.· He 

should also be trained to tap the environmental resources. 
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It is necessary to probe into the state affairs in this 

regard in the State of Kerala. 

Education Commission (1964-'66) of-India points out 

the wide spread dissatisfaction with the existing curricula 

and the lack of physica~ resources and orientation of 

teachers. To quote the words of the Commission, "Most of 

the curricular revision attempted so far has been of an ad 

hoc character - not generally preceded by careful research, 

not based on adequate expertise and not followed by such 

necessary supp0iting measures as the preparation of learning 

materials, the orientation of teachers or the provision of 

needed physical facilities" {1964-'66 184). It is 

expected that the present r~search will be of help to 

curriculum planners in the revision of physics curriculum in 

the State. 

Modes of thought must be developed from stimulated 

common experience on topical excitements. Kothari{l964) 

holds the opinion that the basic content of physics course 

is almost the same in all countries. According to him the 

order in which various topics are presented may vary, as 

also the examples chosen to illustrate the different 

principles. It is by choosing proper examples that one can 

link physics with the surroundings and the daily life of the 

people, in other words make physics more relevant and 

exciting. In most developing countries textbooks which were 



17 

written in advanced countries are used (either in their 

original form or in translation) and as such do not reveal 

the relevance of physics to the average pupil. There is 

//little doubt that they succeed in providing sound knowledge 

of the basic principles to the pupils, yet they fail to 

develop in the child the capacity to correlate the 

principles of physics with things that happen around them. 

Many up-country pupils in agrarian communities have 

not the background of mechanical know-how which urban pupil 

will have. Without experience of machines and toys they 

need much more help in relating physical principles to real 

life (Lewis, 1972). Kothari (1964) stresses the same point: 

the children in india have in their·background hardly any 

activity which may be termed scientific, partly owing to the 

very high cost of most mechanical kits, gadgets and so on. 

Great educationalists such as Dewey and Gandhi 

emphasised the importance of community resources in the 

realisation of educational objectives. They tried to 

identify a number of resources available locally. But the 

community resources available in a state like Kerala are not 

found tried for educational purposes to the desired extent. 

These resources can be treated as a part of the hidden 

curriculum available in a region. The potentials of these 

resources need to be studied. 
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Knowing the potentials of available regional 

community resources, Gandhi introduced the system of Basic 

Education in India. Community School introduced by Dewey 

also envisaged the effective use of the resources. All 

these suggest the necessity of examining the prospects of 

available resources for physics education as the 

unidentified resources form a part of the curriculum as 

mentioned earlier. 

Although secondary science curriculum in Kerala has 

undergone a revision in 1985, the physics syllabus is still 

criticised for its over emphasis on theory. Most of the 

physics teachers still resort to traditional styles of 

teaching which are mainly verbal or lecture. It is said 

that practical application aspects are not highlighted in 

classrooms. Teachers complain that schools lack required 

resources for effective physics teaching. This seems to be 

true in the case of rural schools of Kerala. Although the 

prospects of resources in physics teaching are assumed to be 

quite bright it is believed that even the available 

resources are not utilized effectively by physics teachers. 

If it is so, physics education in Kerala continues to lack 

reality and purpose. In this context it is necessary to 

investigate the extent of availability and the extent of 

utilization of resources in physics teaching.and to find out 

whether they exert any significant influence on the 
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practical application awareness of secondary school pupils. 

Skills and attitudes pertinent to the promotion of 

economic development constitute a necessary end product of 

education and not only the content but also the methodology 

and technology of education have to be formulated for the 

achievement of the theoretical concepts by revealing their 

applications in life situations. It is necessary therefore 

to teach physics by providing activities and making use of 

all the available resources. So it is worthwhile to 

investigate how far the present physics teaching has 

succeeded in creating practical application awareness among 

pupils. 

A set of potentially influential factors for pupil 

achievement are generally categorised as being associated 

with home environment, school achievement and personality 

factors. The influence of factors like intelligence, socio­

economic status, sex_of the child, locality and management 

of school on the.scholastic achiev~ment of·pupils have been 

extensively studied by m?ny scholars. These have revealed 

both pQsitive and negative influences of these factors. 

Therefore to study the influences of these factors on 

practical application awareness is a task of significance in 

the present context. 

It is not known ho·w far the teaching of physics in 

the schools of Kerala is realised in terms of theory and 
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practical application awareness among pupils. It is 

necessary to investigate these aspects and also to find out 

whether there exists any relation between theory awareness 

and practical application awareness in physics among the 

pupils. 

1.2.1 Statement of the problem 

The present investigation among other things tries 

to examine the resource base and its utilization for physics 

education in the secondary schools of Kerala. It also tries 

to measure the extent of theory and. practical application 

awareness among the secondary school pupils in the State. 

All these are directed to probe into the prospects of 

resources in physics education for the development of 

practical application awareness among pupils. Hence the 

problem under investigation is entitled "An I.nvestigation 

into the Prospects of Resources in Physics Education in the 

Secondary Schools of Kerala for the Development of Practical 

Application Awareness". 

1.3 Meaning and Definition of Key terms 

1.3.1 Resources in · Physics Education: Educational 

resources may be defined as the totality of the 

inputs that impact in some manner upon the student. 
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Within the context of this definition resources in 

physics education include all the inputs that impact 

in some manner upon the student for the learning of 

physics which include physical, financial, human and 

community resources constituted of buildings, 

library, laboratory, teachers,· teaching aids, 

environmental resources, co-curricular activities, 

etc. 

1.3.2 Prospects of Resources: For the purpose of the 

present study, prospects of resources is taken to 

mean the extent of availability and the likelihood 

that the resources will contribute to the realisation 

of certain objectives in education which among other 

things is practical application awareness. 

1.3.3 Practical Application Awareness: According to 

Dictionary of Behavioural Science awareness means 

being conscious of something, the state of perceiving 

and taking account of some event, occasion, 
-. 

experience or object (Wolman, 1973). Again, in the 

Taxonomy of Educational objectives, it is observed, 

"though awareness is the bottom rung of the affective 

domain, we are not so much concerned with a memory or 

ability to recall an item or fact as we are that 

given appropriate opportunity, the learner will be 

merely conscious of something that he takes · into 
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account a situation, phenomena, ~bject or state of 

affairs" (Krothwohl et al. 1964 : 196). 

For the purpose of the present study practical 

application awareness is taken to mean the awareness of 

those curricular experience revealed through the development 
. 

or use of practical skills at cognitive level, applications 

in daily life situations, information about the utilization 

aspects of the theory studied, etc. 

1.4 Hypotheses Formulated for the Study 

1. There is scarcity of educational resources 

available for physics education in the secondary 

schools of Kerala. 

2. The extent of utilisation of available resources 

in physics education in the secondary schools of 

Kerala is not satisfactory. 

3. There will be differences in the extent of 

availability of resources in urban, rural, 

government and private schools. 

4. There will be .differences in the extent of 

utilisation of available resources in urban, 

rnral, government and private schools. 

5. Physics theory awareness of secondary school 

_pupils is satisfactory. 
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6. Physics practical application awareness in 

relation to theory awareness is not satisfactory. 

7. There is a positive relationship between physics 

theory awareness and physics practical application 

awareness. 

8.. Physics practical application . awareness is 

influenced not only by factors like intelligence 

quotient, socio-economic status but also by the 

extent of resource utilisation. 

9. The effective utilisation of resources in physics 

education helps to develop physics 

application awareness. 

1.5 Objectives of the Study 

practical 

The following objectives are framed for the study: 

1.- To find out. the extent of availability of 

resources in physics education in the secondary 

schools of Kerala. 

2. To find out whether there exists any difference in 

the availability of resources between (a} urban 

and rural schools (b) government and private 

schools. 

3. To find out the extent of utilization of.resources 

in physics education in the secondary schools of 

Kerala. 
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4. To find out whether there exists any difference in 

the utiliz~tion of available resources between (a) 

urban and rural schools,and (b) 

private schools 

government and 

5. To find out the_extent of physics theory awareness 

of seconda~y school pupils in the State of Kerala. 

6. To find out the extent of practical application 

awareness of pupils in relation to their theory 

awareness. 

7. To find out whether there exists any relationship 

between physics theory awareness and physics 

practical application awareness among (a) the 

total sample (b) boys (c) girls (d) urban school 

students (e) rural school students (f) government 

school students and (g) private school students. 
I 

8. To find out the possible influence of resource 

utilisation and sex, locality, management of 

school (taking one at a time) on physics theory 

awareness. 

9. To find out the possible influence of intelligence 

and sex, locality, management of school (taking 

one at a time} on physics theory awareness. 

10. To find out the poss~ble influence of socio-

economic status and sex, locality, management of 



25 

school (taking one at a time) on physics theory 

awareness. 

11. To find out the possible influence of resource 

utilisation and sex, locality, management of 

school (taking one at a time) on physics practical 

application awareness. 

12. To find out the possible influence of intelligence 

and ~ex, locality, management of school (taking 

one at a time) on physics practical application 

awareness. 

13. To find out the possible influence of socio­

economic status and sex, locality, management of 

school (taking one· at a time) on physics practical 

application awareness. 

14. To bring out the prospects of resources in physics 

education in the secondary schools of Kerala for 

the development of practical application 

awareness. 

15. To suggest programmes for the development of 

practical application awareness in physics among 

secondary school pupils. 

1.6. Methodology in Brief 

The present study was conducted on a final sample 

of 388 physics teachers, 1016 standard IX students and 1020 
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standard X students from selected high schools of Kerala on 

the basis of stratified random sampling (Details given in 

Chapter III). Relevant data were collected from the 

subjects under study, using adequate tools and techniques 

like questionnaire, achievement tests, observation schedule, 

intelligence test and socio-economic status scale. The data 

thus obtained were analysed using appropriate statistical 

techniques. 

1.7. Scope of the Study 

The study is confined to the secondary schools · in 

the State of Kerala. The data analysed may throw light on 

the extent of availability of resources in physics education 

and the extent of their utilizat~on. This analysis is 

expected to give an idea of the institutional facilities 

available for physics education in the secondary schools of 

Kerala. 

The actual position with reference to certain 

factors identified as resources - physical, financial, human 

and environmental were taken up for the 

Qualifications of teachers, workload, 

co-curricular ~vities etc. were 

coverage in the investigation. 

inservice 

also taken 

study. 

training, 

up for 

Incidentally · the st,_t1dy _:is_ a~so_ exp~pt~q to._ yield 

the concept of 'practical application awareness' in physics 
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in the secondary schools as envisaged by· curriculum makers. 

Using achievement tests, an attempt has been made to measure 

the theory awareness and practical application awareness of 

secondary school pupils in physics. The analysis of these 

tests is expected to provide an idea about the influence of 

utilization of resources on practical application awareness 

in physics and also to find out the relationship between 

theory awareness and practical application awareness in 

physics. 

1.8 Limitations 

It was not possible to survey all 

schools in Kerala personally, to have 

the secondary 

an effective 

evaluation of the resources needed for physics education. 

However as adequate a sample as possible within the 

limitations of time has been taken. The achievement tests to 

measure the theory awareness and practical application 

awareness were prepared and administered for Standards IX 

and X and not for Standard VIII. This was because general 

science approach was adopted upto Standard VIII and the 

discipline of physics in its modern form was taken up in the 

last two classes mentioned above. Although the study was to 

investigate the prospects of all resources in physics 

education, it .concentrated mainly on the institutional 

resources. Detailed text book analysis, which could have 
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yielded information about the practical application 

awareness in terms of study materials offered to pupils were 

excluded because it would have made the study unwieldy. 

Because of the high practical importance and ap~lied nature 

of the topic and owing to the dearth of research studies in 

India in such areas, a broad based approach was taken up for 

this study. So a neatly established precision design over a 

narrow area was not opted for in the study. 

1.9 Format of the Report 

The report is presented in five Chapters, the 

details being as follows: 

Chapter I is the introduction and as noted above, contains 

all the relevant sections of an introductory 

Chapter. 

Chapter II presents the review of related literature and 

studies pertaining to the area under 

investigation. An earnest attempt is made to 

review all the available studies in the area 

concerned. 

Chapter III gives a description of the method of the study, 

the sampling procedure attempted, the 

instruments with which the data were collected, 

the procedure employed to collect data and the 

statistical techniques used in the study. 
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Chapter IV is concerned with the analysis of data followed 

by its interpretations. 

Chapter V summarises the study in retrospect. The 

implications of the study are discussed and 

suggestions for further research are also given. 
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A review of the previous researches and writings 

on the relevant areas directly or indirectly related to the , 

present study is attempted below in order that it would 

serve as a suitable frame of reference for the present 

study. The materials that are available are grouped under 

appropriate heads and presented below. 

2.1 Resources in Education 

Science is so close to the life of every child 

that no teacher needs ever be without first hand materials 

for the study of science. The world above us, beneath us 

and around us in any part of the globe provides an 

inexhaustible supply of phenomena which can be used as a 

subject matter of science teaching, and of materials which 

can be used to construct scientific equipment and teaching 

aids. 

Indian Science has made a tremendous progress 

since independence and every Indian can be reasonably proud 

of this fact. Unlike other developing countries, India had 

already an established structure of science education and 

research. But the gap between the science education abroad 

and in India has increased with time so far as physics 
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education and research are concerned. With the same 

resources India could have achieved more. In fact, along 

with the utilization of.available resources for physics 

education, the country could have insisted on getting even 

more resources being put into physics education and research 

if it had planned for the distant future rather than for 

immediate interests. 

According to Seay (1953), resources can ~e thought 

~f as being natural, technological, human and institutional. 

-By. natural resources is· meant those coming from nature, such 

as soil~' minerals, water and climate. By technological 

resources is meant the tools of science and invention, such 

as cars, bulldozers, chemical analysis, aeroplane, etc. 

Human resources are the people_ and their potential energy. 

From the people and their understanding com~ the ''big ideas" 

that stimulate action. Institutional resources are to be 

found in such organisations as schools and universities, 

churches and synagogues, research foundations, business 

firms and science association. 

The term resources covers a very wide range of 

things, including time, money, people, ideas, products, 

space, facilities, power and even energy. The various 

resources available in education can be grouped into four 

major categories. (1) Physical resources (2) Financial 

resources (3) Human resources, and (4) Community resources. 
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The physical resources such as fixed capital 

installations, movable capital facilities, consumable items, 

are to be put to the maximum use in all the educational 

~nstitutions. The fixed capital installations include 

land and buildings. 

both 

The financial resources such as fee, endowments, 

returns from productive work etc., are to be used most 

economically. It refers to all funds available to 

~ducational authorities to spend on 

ne~ded for educational operations. 

services and goods· 

Human resources in education means the time, 

labour and energy of the learners, instructional personnel 

-and support per$onnel, including planners, administrators as 

well as parents, is by far the most valuable and expensive 

~f all educational resources. For instance, the time of the 

school board members, members of the Parent· Teacher 

Associations, parents helping to do home work, community 

members serving the curricular activities are very 

productive. These items are often not shown in the budget 

and usually not included in resource estimates. 

The community resources provide dynamic, 

interesting and real life opportunities for teaching and 

learning. The community opens its door for experience 

j through its resource people, field trips, etc. 
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According to Krupskaya, "We ~hould learn from 

Pestalozzi the correct approach to life around us, and we 

must learn to take from it the knowledge and skills we need" 

{Krupskaya, 1985 : 119). Pestalozzi lived at a time when 

Switzerland was still a poor country. He put forward a 

large number of suggestions concerning how to study in 

conditions of an obscure rural life and how to make use of 

that were available. the scanty resources 

practical workers even in the culturally most 

The true 

advanced 

countries teach the same things that Pestalozzi 

teach to children namely, how to make use of 

around them and how to acquire knowledge from 

persons. 

wanted to 

the world 

kowledgeable 

Krupskaya (1985} emphasises the effective 

utilization of all available resources by saying use must be 

made of every electric power station, every railway 

workshop, every tractor, every sewing machine, every 

every factory and every plant in acquainting children 

modern technology in practice. 

shop, 

with 

Science is in essence, a 

viewpoint, n __ ability to critically_ examine phenomena. From 

this view point each and every object of daily use is piece 

· of scientific apparatus and every child is an explorer - a 

potential scientist we must look critically at our own 

resources and possibilities. 
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The value of resources depends on how skilfully 

they are used. Each should be used for a definite purpose, 

to h~lp solve a problem, to make a scientific principle more 

graphic, to increase the tendency of pupils to inquire about 

their environment. Most educational systems or educational 

institutions do not consider as a major and central 

objective the optimal use of inputs to maximise their 

outcome. Ficher and Orivel (1980) observe that most 

countries, especially the poorest are facing budgetary 

difficulties which have stopped the expansion of public 

resources alloca,ted to education. After a quarter century 

of rapid expansion of public resources allocated to 

education (1950-75), public authorities and public opinion 

are increasingly concerned with the idea of a 'good' use of 

these resources. 

At the heart of the controversies surrounding 

public education is the strongly held belief that schools 

should have a 'positive impact' on their clientele. "The 

impact of school depend o~ the quantity and quality of 
I 

resources and also their effective utilization. Impact 

implies 'effect', and 'effect' implies 'cause"'. (Spady, 1976 

: 186). 

In U.S.A., many studies have examined the 

relationship between school resources and student 

achievements.· Most of these studies have been summarized 
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by Guthrie, et al. (1971} and Averch, et al. (1972). 

The finding of the study by Ribich (1968) suggest 

that beyond a certain point schools cannot effectively 

utilize all of the available non-human facilities. 

A review of literature and studies regarding the 

institutional resources such as school building, class room, 

playground, library, laboratory, audio-visual aids, 

environmental resources, in-service programme, etc., is 

attempted under appropriate heads. 

2.1.1. Site, location, building, classroom and playground 

School buildings can provide the desired physical 

facilities to meet the needs of the students. The notion 

that planning precedes building is expressed very well by 

Lewis and Wilson (1953} by quoting a bulletin of the 

Michigan Department of Public Instruction Good buildings 

'do not just happen .. They must be planned carefully and 

thoroughly. School building planning should recognize the 

essential difference between planning for school building 

and planning of school building. The purpose of school 

building is to provide the physical assets essential to the 

edu~orrai-programme. Planning for school buildings is.the 

process of defining and stating the kind and extent of the 

educational programme -to be housed in school building or 

buildings and, the development of a long-range building 
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programme. Planning of school building is the process of 

developing a school building suitable to the educational 

programme described in planning for school buildings. 

According to the Kerala Education Rules (KER, 

1958), every school should normally have a minimum site area 

as specified in the following schedule .. 

Lower primary schools, Upper primary 
schools with or without primary section 

Secondary schools (High schools) 

4 to 8 Hectares 

1.2 to 2 Hectares 

The site should be located in a healthy place in 

the centre of a village or town. The site for the school 

should be large enough to cater the modern educational 

needs~ The school site should be so selected as to keep it 

as far as possible from the noise and. dust of the busy roads 

and such other distractions. The site should provide for 

adequate playground, gardens etc. Shady trees should be 

planted in such a ' way that it will be very useful to 

children. The site should be provided with compound wall or 

good fencing. "A good building, it must be admitted is a 

most vital · asset for a school and a poor physical 

environment can become a great handicap in developing the 

proper espritde-corps or enduring tradition or a sense of 

loyalty to· the institution" (Saiyidain, 1955 : 91). The 

school building should satisfy the triple conditions of 

. . 
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functional efficiency, beauty and economy. School buildings~ 

are not built for the past or even for the present but they 

must be planned for the future. 

The building constructed at times, are not 

properly maintained for use. It will be generally agreed 

that the facilities in Indian educational system, deficient 

·as they are, are not utilized to their full advantage. It 

is the duty of the heads of the institutions to find out the 

immediate needs taking into consideration the resources and 

funds available. Giri (1976) studied the various problems 

felt by schools and stressed the importance of institutional 

planning as there are a thousand things to be done which 

requires crores of rupees which we do. not have and, instead 

things could be done with no money or with little money. He 

stresses the need for maximum utilization of the material 

resources and human resources. The maximum utilization of 

physical resources is also emphasised in the Report of the 

Education Commission (1964-'66) by pointing out that "It is 

very costly to provide and maintain the physical plant of 

educational institutions, it becomes necessary to utilize 

it as fully as possible, for the longest time on each day 

and for all the days in the year, by making suitable 

administrative arrangements. Libraries, laboratories, 

workshops, craftsheds, etc., should be open all. the year 

round and should be utilised for at least eight hours a day. 
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Teachers, students and local community ·members themselves 

should discover innumerable methods of utilizing school 

facilities to the maximum potential throughout the year" 

(1964-'66 40). 

Oddie (1966) in his study examined the problems 

and expenditure involved in the optimum utilization of 

premises, the area required per pupil, the cost per unit of 

floor area and required per pupil, the cost per unit of 

floor area and standard~ of performance. He presented ~ 

methodology of building cost analysis and also dealt with 

questions concerning increasing the effectiveness of 

existing school building, rate of investment, bulk purchase 

and forward programming. 

In India the classroom is the most important unit 

in which instruction is going on. This is all the more true 

in the case of Kerala which is a thickly populated State of 

India. Kerala Education Rules (1958) is very specific in 

pr~scribing the dimensions of every classroom in upper 

primary and secondary school (high school or higher 

secondary school) should be 6m. x 6m. x 3.7m. and in a lower 

primary school 6m. x 5.5m. x 3m. The superficial area of 

the floor, the cubic content of the room and the maximum 

number of pupils that may be accommodated should be clearly 

recorded. In this context the standard prescribed for 

schools in England is worth mentioning. The standard 
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prescribed by the Board of Education in England is 10 sq.ft. 

for every pupil under 11 years and 12 sq. ft. for those over 

twelve. 

Effective science teaching is an interaction 

between children, teachers, materials and equipments and 

facilities. For the progress of science studies, the school 

should contain adequate facilities and materials. Teaching 

is usually done by the classroom teacher in the regular 

classroom and so he should also have a planning for 

purchasing 

materials. 

teaching 

facility 

and constructing science facilities and 

"Flexibility is a key to a suitable science 

facility This flexibility of classroom 

makes it easy for the teacher to convert any 

classroom into an effective learning centre" (Anderson, 1970 

: 192). 

According to Jacobson (1970) 'A self contained 

classroom' should have the following arrangements 

classroom as a laboratory, a science activity centre, a 

centre for life science activities, work storage area, a 

science library, a science resource file, etc., whereas 'a 

science room' should have a ready accessibility, natural 

lighting, storage facilities for books, maps, chemicals, 

materials, etc., work benches, demonstration units, work 

areas for students, outlets for water, gas and electricity, 

chalk, peg boards, clock with sweep second hand, T.V. 
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antennae connection, locked storage £or audio visual 

equipments, dark rooms, etc. 

The science classroom and laboratory are the key 

places where intentions ought to be translated into actions 

and where both the teacher and the learner are involved in 

realizing the curriculum objectives. Schools in this 

century is more than a place where academic skills are 

taught and learned, it is a miniature community where 

members interact and influence the behaviour of each other~ 

Optimizing classroom environment and facilities for students 

is one of the most important goals for teacher and schools. 

Hofstein, Yazer and Walberg (1982) in their study observe 

that their findings are in harmony with ideas suggested by 

Bloom, that the atmosphere and environment in which students 

encounter sc~ence affects attitudes towards science and 

their achievement towards science. 

According to the Kerala Education Rules (1958) the 

maximum strength of a class shall be 40, but excess 

admissions upto 45 will be allowed. When there are more 

than 45 students a second division may be opened, when the 

strength exceeds 85 a third division and so on. Excess 

admission upto 50 in a class division may, however, be made 

with the permission of the Director. 

In the choice of furniture - utility, strength, 

mobility and appearance should be considered. But there is 
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a sharp conflict between what is desirable educationally and 

what is practicable economically. Although the KER suggests 

that every school shall be provided with a minimum of 

durable furniture of suitable dimensions and specificationp 

approved by the Department, many schools of Kerala do not 

satisfy this condition satisfactorily. 

The study conducted by Pillai (1956) was aimed to 

find out how far the organisational and administrative 

factors affect the achievement of pupils in secondary 

schools. The study revealed that sitting accommodation and 

facilities for writing in correct posture, in a large number 

of schools are· quite unsatisfactory. In many schools 

furniture, library, laboratory. teachers' rooms, etc., were 

not provided and in certain schools the strength of the 

class went upto 70. 

Desai (1966) conducted an evaluation of the 

secondary schools of Gujarat State and the study revealed 

that the position of physical faci~ities is generally 

satisfactory in all the schools. 

The lack of proper school facilities is reported 

by many researchers (Bose, Banerjee, and Mukherjee, 1965 

Mandalia and Najamuddin, 1975 ; Peter, 1984 and Nair 

1986). 

It is believed that the institutional facilities 

are poor in most of the Indian schools especially in rural 
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areas. The specific objective of the investigation carried 

out by Govinda (1980) was to appraise the quality of 

exiiting schools in rural areas in terms of physical 

accommodation, playground, science equipment, library, 

extra-curricular activities, teachers, incentive schemes in 

operation and extent of wastage. His major findings are 

(1) Many of the classroom were overcrowded and physical 

accommodation inadequate. (2) Except for a few cases there 

were no playgrounds or sports equipments in any of the 

schools (3) Facilities in terms of science teaching 

equipments were at an extremely poor state in most of the 

schools. The outcome of the study undertaken by 

Balakrishnan (1965) also confirms the lack of proper 

accommodation and facilities such as buildings, library, 

laboratory, store-room, games room, etc. 

The playground is said to be the cradle of 

democracy. It is often quoted that the battle of Waterloo 

was won in the playground of Eton. It is on the playground 

that one learns to respect the rights of others and to obey 

the will of the majority. The child merges with a group and 

learns the spirit of self-sacrifice. It also helps quick 

thinking, practical judgement and formation of character. 

Hence without proper physical education, education will not 

be complete. 
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The Study conducted by Perimbamuthoo (1958) 

reveals the following facts regarding the physical education 

facilities in Kerala schools : (1) Most of the schools are 

without proper playgrounds. (2) Ground facilities are 

meagre. (3) · Equipments are inadequate and often even 

available equipments are not properly used. (4) Often the 

funds allocated for purchase of physical education 

equipments are not utilized. Roy (1960) attempted an 

investigation into the provision for physical education iri 

the schools of Howarh and the finding were in agreement with 

that of Perimbamutoo's. 

Unnithan's (1969) study reveals that the provision 

of compound area, playground, garden and compound wall are 

far from satisfactory in most of the schools of Kerala 

State. 

2.1.2 Library 

A well-equipped and well-managed library is indeed 

the foundation stone of any modern educational structure. 

School libraries develop in pupils the ability to learn from 

books even without the assistance of teacher. The necessity 

for having many kinds of reference books for effective 

science learning becomes imperative. A good text book is a 

source of knowledge arranged ~istematically. It enables 

pupils to acquire the needed information speedily. The 
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science teacher should get the choice to.select books for 

his pupils, as, even the best book omit some details which 

is needed, for this he should be guided by the following 

factors: correctness of matter, purity of language, 

simplicity and clarity of illustrations, quality of 

printi.ng, etc. , in the case of textbooks and direction for 

fitting up the apparatus, precautions, methods of 

recording, lists of experiments etc., in the case of 

laboratory manuals (Dass, 1949}. 

The teacher should give directions to the pupils 

to use the books effectively. Some of the matters presented 

in the book may need some elaboration and explanation in 

certain cases. Much of wha~ is presented in most textbooks 

in the hands of students need elaboration, summation, and 

alternate presentation by the teacher. Many high school 

students do not have the practice and discipline to study 

carefully textbook material with the view of mastering the 

subject on their own (Kutliroff, 1970}. 

Best materials for science courses can be obtained 

from different sources, provided the sources of inform~tion 

must be reliable and up-to-~ate. Nunn (1956} has classified 

the sources.of information as the local sources, national 

scientij..i.c-s~formation f~_g.oy~ment 

information from private enterprises, reports of 

sources, 

research 

institutions, national libraries, journals and reports from 

other schools. -
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Studies have indicated that the type of reference 

material used in the instruction of a science course can and 

does 

that 

affect the learning outcomes. Yager (1965) reports 

physical 

skill in 

use 

science 

criti~al 

of multi-references in the teaching of 

can affect such learning outcomes as 

thinking and ability to understand the 

science and the men who practice science. 

nature of 

As far as printed educational materials are 

concerned Eaton (1963) and Williams (1963), found that same 

materials are not necessarily suitable for all students. 

They hypothesized that through suitable manipulation of 

appropriate factors, it should be possible to reproduce 

materials which will result in maximum learning for all 

students. 

School libraries provide different types of books 

and reference materials. Vora (1975) studied the role of 

libraries in primary and secondary schools and the findings 

reveal that effective use of libraries are not taking place 

in the schools. 

Maucall (1978) in his study provides a description 

of the use of libraries and library resources by academic 

high school students preparing papers for wide-pendent study 

projects. The following were some of the findings 

(1) Students successfully seek information in more than one 
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type library. (2) The students see library as places to 

receive assistance. 

The findings of the study conducted by Barki and 

Bhat (1981) reveal that libraries were not put to optimal 

use by students and the teaching methods used by teachers 

did not encourage to use their institutional libraries. 

They also reported that the physical environment of the 

library was not conducive to reading in the library. 

A more recent study by Al-Musalam (1988) revealed· 

that most libraries in Kuwait still need more space, and 

better organisation, as well as additional equipments, books 

and materials. The existing c'ondi tions hinder complete 

utilization of libraries by students and teachers. 

The science teacher is often faced with excluding 

the library from his/her teaching programme or developing a 

programme that reduces the dependence on reading and writing 

skills in this situation the students are not being 

encouraged to use the library resources (Havel, and 

Treagust, 1989). 

Though a well equipped library should be the prime 

requisite of every school, it is pointed out that many of 

tha Indian schools do not have adequate library and 

laborat6ry facilities. This is revealed through the studies 

of Murthy (1964); Bose, Banerjee and Mukerjee (1965); Rao 

(1968); Kalra (1976) and Govinda (1980). 
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2.1.3 Laboratory 

All the new science-teaching programmes accept the 

principle that understanding comes through the pupils doing 

experiments themselves, so direct, first-hand e~perience is 

a must for children learning science.· Talk and chalk alone 

give little feeling for science, encouraging an 

authoritarian factual approach. Good demonstrations by the 

teacher may help a little, but it is only when pupils come 

to handling the apparatus that they really accept the 

phenomenon concerned. The knowledge acquired in this way is 

something of their own, no longer something second-hand. 

Since experimentation involves 'learn~ng by 

doing•, there can be no substitute for it. Pupil 

experimentation ~s an essential part of good sciences 

education. 

to perform 

Opportunities should be provided for the pupils 

experiments since the primary purpose of 

experimenting is to secure evidence which may reveal answers 

to many problems. Each pupil should be encouraged to 

observe and record exactly what he observes. This will help 

to .develop healthy scientific attitude, appreciation and 

also provides training in scientific attitude, appreciation 

and also provides training in scientific method. Students 

should be encouraged by their teacher to participate in 

experiences which offer opportunities to develop skills in 
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planning experiments with equipment· ·and conducting 

experiments. 

At the elementary level, a great deal of physics 

can be learnt using the most simple local resources. But 

·the needs of secondary physics education are a little more 

sophistica-ted. · The nature of physics is ·such that some 

apparatus is essential for its teaching. While stressing 

the importance of apparatus in physics teaching at secondary 

·level Norman, et al. comment, "A country which starts by 

saying that it is a poor country which cannot provide 

apparatus and needs supplies of paper cut-out models to 

illustrate the principles of electricity should probably not 

attempt to teach electricity at all in its secondary 

schools" (Norman et al., 1972 173). Physics is an 

experimental science and it is very important that the 

children get personally involved so that they com~ to 

understanding. Personal involvement occurs when children do 

experim~nts themselves, and doing experiments implies the 

need of.apparatus. So the need to provide apparatus cannot 

be overlooked by any one wishing to improve the quality of 

physics teaching. 

'Hear and forget, see and 

understand'. is widely accepted as the 

teaching. For this to be achieved, 

remember, do and 

ideal for physics 

apparatus for pupil 

experiments must be available in large quantity, whenever 
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feasible experiments should be done as ·class experiments 

with pupils working individually, in pairs or at the most 

groups of four. It is true that sometimes this is not 

practicable mainly due to two reasons. The apparatus 

needed may be too expensive for the school to have ·it in 

quantity and the second reason is the time ·factor: it may 

not be possible to complete the course if each pupil did 

experiments individually. 

In most Indian schools, individual pupi~ 

experimentation is rather difficult due to lack of 

laboratory facilities. Where there is no facility for 

individual experimentation, at least facilities for group 

experimentation must be provided. Research evidence 

·indicates that pupils working in pairs derive less benefit 

from an experiment than do pupils working individually. The 

difference however is not great enough·to justify the added 

expense of providing individual sets of equipment for all 

experiments. 

By analysing high school textbooks and laboratory 

workbooks in several sciences and interviews with science 

teachers, Pella (1961) reports the vivid functions of 

laboratory ~~ follows: laboratory i~ a means of securing 

informati6n, determining cause and effect relationship, 

verifying certain factors or phenomena, applying . what is 

known, developing skill, providing drill, helping pupils 
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learn to use scientific methods of solving problems and 

carrying on individual research. 

Review of research on the role of the laboratory 

in science show.that it is an excellent instructional mode 

(Bates, 1978; Hoftstein and Lunetta, 1982). 

Various studies have been conducted to examine the 

effect of laboratory experiences on students' attitudes. 

The purpose of the study conducted by Hajji and Youseef 

(1983) was to assess attitudes of students and science 

teachers towards science laboratory workr in the middle 
J 

schools of Kuwait. The result of their analysis indicate 

that the middle school students in Kuwait find science 

laboratory work to be necessary, interesting and helpful to 

them in learning science. Girls expressed as much interest 

in science laboratory work as boys did. Science teachers in 

general seem to agree that their students are sufficiently 

interested in and are able to perform satisfactorily in the 

laboratory. The findings of the study conducted by 

Ben-Zvi, et al. (1976) also reveal the positive attitude of 

High School students towards laboratory experiences. 

The science classrooms and laboratory are key 

places where intentions ought to be transformed into 

actions, and where both the teacher and the learner are 

involved in rea.lizing the curriculum objectives. Since 

classroom environment is an important component of the 
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teaching learning process which, aside from instruction, 

predicts learning, the use of learning environments measures 

in research studies concerning the effectiveness of 

laboratory work should not be overlooked. This is quite in 

agreement with the findings of Hofstein, Gluzman, Ben-Zvi 

and Samuel (1980). Their research study was aimed at 

examining the question, "What is the role of laboratory work 

in influencing students' perception of their classroom 

learning environment?" 

Although a well equipped laboratory is a must for 

physics education, the laboratory facilities available in 

most of our schools is far from satisfactory. Kalra (1976) 

conducted a study to determine the conditions of laboratory 

facilities in Indian high schools. He concludes that there 

is a definite need for more and better·laboratory facilities 

and equipments, library and other materials related to 

science teaching. 

Studies conducted by Nair (1981) and Cherian 

(1987) throw light on the conditions of libraries and 

laboratories in the schools of Kerala. According to them 

the laboratory and library facilities do not seem to be 

encouraging. 

Many studies have been conducted to investigate 

the laboratory facilities in Indian Schools (Bose, Banerjee, 

and Mukherjee, 1965; Rao, 1968; Govinda, 1980). They all 
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the poor and inadequate laboratory 

good quality equipments in our 

facilities 

schools. 

and 

The 

condition of Kerala schools are also not an exception. This 

is revealed through the studies of Jacob {1969) ; Bose{l976) 

and Raju (1985). Proper laboratory facilities are available 

only in some selected urban schools. They report that most 

of the schools are not utilising even the available 

laboratory facilities although the facilities are inadequate 

and unsatisfactory. They hold the view that the school 

authorities and the government should take steps to improve 

the conditions of laboratories in our school so that the 

science education provided will be effective and meaningful 

to pupils. This will help in improving the quality of our 

science education. Without a proper laboratory and library, 

it is difficult to impart science education. 

Rajput, Gupta and Vaidya {1978) observe that due 

importance to practical work is not provided to pupils. They 

conducted a survey to ~tudy the role of laboratories in the 

basic education of science as perceived by science teachers.· 

Their findings include: (1) 68.71 per cent of schools had rio 

water supply. {2) 91.43 per cent of schools had no gas 

supply. (3) 10 per cent of schools did not have laboratory. 

(4) Practical work was not attempted iri Class IX in 55 per 

cent of schools in·Maharashtra. {5) Main problems faced by 

the teachers--were: lack of free time for them to arrange·for 
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practical work, poor quality of equipments and materials 

supplied by firms offering lowest quotations, etc. 

If science appa~atus is to be successfully handled 

by secondary school pupils, it must be simple to manipulate 

and should lead as directly as ,possible to the concepts 

being developed, criteria which are not always satisfied by 

equipments of simple design and cheap construction. 

The criteria for selecting the use of science 

equipment is a very important aspect of science education · 

which the science teacher has to bear in mind. An analysis 

of a panel-validated questionnaire survey conducted by 

Ricker (1963) indicated that teacher preparation to use 

equipment varied as did most equipment available to that 

teacher. 

The study conducted by Peter (1984) throws light 

on the factors leading to wastage of resources in the school 

education of Kerala. The findings include improper 

utilization of land and physical education facilities, lack 

of proper library and laboratory facilities, non-effective 

utilization of time, and co~unity resources, etc. 

The investigation carried out by Sadhana (1986) 

revealed the fact that the library and laboratory facilities 

are not adequate. Majority of schools in Kerala are not 

having adequate number of required teaching aids and many qf 

the schoo~s are not utilizing the available aids 
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effectively. Physical facilities like building, classrooms, 

playground etc., are insufficient. 

2.1.4 Audio-visual Aids 

To be effective, science teaching should be built 

around concrete experiences which makes abstract ideas 

meaningful. The proper use of audio-visual aids by science 

teachers will enrich and vitalize their lnstruction and help 

the pupils develop correct concepts. Various forms of visual· 

and audible aids can be great assets to the teacher and can 

promote effective teaching of physics. 

It has been said that audio-visual aids can 'bring 

the world to the classroom'. This means that they can bring 

some of the characteristics of real experience within the 

reach of the pupil. They are no substitute for real 

experiences, but they can motivate and inform, and in some 

cases can do even better than the real experience. A visit 
I 

to a hydroelectric plant, for example, may be more 

impressive and motivational than seeing a film about it, but 

an understanding of the workings of a dynamo can perhaps be 

achieved more rapidly with the help of well-designed film or 

film loop (Ootuka et al., 1972). 

Great educators like Rousseau, discouraged the use 

of more words in education. He advocated that nature of 

body, mind of a child and his surroundings should be taker 
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into account. As a result of this, shift took place from 

teacher to child-centred education. 

Educators especially Frobel have long noted the 

importance of providing a sufficient quantity of auditory, 

visual, muscular and other impressions to children from 

their early years and of systematising them, and providing 

opportunities for children to constantly exercise their 

external senses. Children seen to observe since a very early 

age. They should be taught to do this. The system of toys· 

designed by Montessori intends to encourage the small 

children to learn to observe and exercise their senses. by 

selecting toys rather than by the use of words (Krupskaya, 

1985). The need for providing direct and concrete 

experiences to pupil is emphasised by modern education lists 

also (Piaget, 1959; Gagne, 1977 and Bruner, 1960). 

The content of science is so vast that we cannot 

expect pupils to have direct experience. They cannot do all 

the experiments. The next best thing is to bring the 

experience to the pupil so vividly through sight and sound 

that he is put on the road to understanding. 

Previously the emphasis was on teaching. Now the 

trend has been to shift the emphasis from teaching · to 

learning. Audio-visual aids can be designed to assist in the 

basic aims of education, which include~oth- learningt~~6d 

understanding. Some audio-visual aids do this best througb 



56 

information others through motivation ·and still others 

provide both. 

The recent developments in educational technology 

and instructional media are not only innovations in the 

pedagogical procedures but also present a challenge to the 

inclined to stick to the traditional methods of classroom 

teaching. Teachers are becoming increasingly aware of the 

utility and need of the audio-visual technology in enriching 

the teaching-learning situation. 

Audio-visual perceptions give interesting, joyous 

and real appreciation of the concepts. It enriches and 

improves everyday life, adds fullness to life and makes two 

important senses more acute. Harold et al. report "The 

researches conducted by Charles F. Hoban, James D. Finn and 

Edgar Dale have found that audio-visual materials in the 

teaching situations, can accomplish the following: (1} They 

supply a concrete basis for conceptual thinking and hence 

reduce ~eaningless word response of study (2} They have a 

high degree of interest for students (3} They make learning 

more permanent. (4} They offer a reality of experience which 

stimulates self activity on the part of the pupils (5} They 

develop a continuity of thought (6} They contribute to 

growth of meaning and hence to vocabulary development. They 

provides experiences not easily obtained through other. 

materials and contribute to the efficiency, depth and 
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variety of learning" (Harold, et al., 196~: 84). 

Bruner (1969) has classified the devices according 

to the type of experience attained by pupil. Films, 

Television, Micro-photographic film, film strips, sound 

recordings and ~he like are the devices for vicarious 

experience. 'Sequential programmes' are most subtle devices 

used to lead the student to a sense of the conceptual 

structure of things he observes. PSSC and others are 

excellent instances for this. 

Chalkboard still remain as the least expensive and 

most universally used visual aid. The second most important 

visual aids are books. Highlighting the importance of books 

in Physics education Ootuka, et al point out, ·"Any teaching 

of Physics will ultimately need well-prepared books, but 

there is frequently a lack of proper understanding of the 

role of book, what it should contain, how to illustrate it 

and how to make it appealing. Cutting the cost of 

illustrations is common, and at the same time the ones 

appearing may be useless .••.. There is plenty of scope in 

Physics books for using latest techniques in providing 

illustrations" (Ootuka, et al., 1972: 216). 

The other commonly used audio-visual aids in the 

teaching bf.~hysics are slides, film strips, th~ overhead 

projector, films, film loops in cassettes, tape recorder, 

auto lecture, radio, television, etc. Although abundant in 
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the audio-visual aids are very heterogeneous. 

selection and effective use of these aids is a 

important task for the physics teacher. 

The 

very 

Sound guidelines for using instructional materials 

are imperative if maximum values are to be achieved. 

Principles that teachers can use in guiding the use of 

materials are just as important as the materials themselves. 

Learning can be hindered if haphazardness and carelessness 

characterize the use of resources. Same painstaking care 

that is given to the selection of materials must also be 

given to their use. 

The common problems reported in UNESCO-NIER 

workshop Report (1971) in the utilization of audio-visual 

aids are: (a) Insufficient in-service and pre-service 

training of teachers, (b) Insufficient maintenance and 

repair facilities (including technicians) teachers often do 

not ask for replacement when audio-visual aids are mislaid 

or broken, (c) lack of expendables, e.g. ink, special paper 

etc. and spare parts, (d) Lack of electricity - The rural 

areas of most Asian countries are not supplied with 

electricity, therefore there is a need for battery-operated 

equipment to be used in such areas, (e) lack of suitable 

equipments, (f) Lack of suitable software, (g) Distribution 

problems, (h) Poor storage facilities, and (i) Unsystematic 

utilization of audio-visual materials. 
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Ahluwalia and Aggarwal (1970) ·studied the extent 

of the use of films and filmstrips as · a medium of 

instruction in secondary schools in Tamil Nadu. They have 

reported that 249 schools possessed 35 mm. film strip 

projecto'rs along with 16 mm. filmstrip projectors and 227 

projectors were in working order. The general feeling of the 

school was positive towards the advantages of the films. 

In another study, Khanna (1970) surveyed the 

source materials in filmstrips and books on audio-visual 

education. It is reported that the materials were classified 

under the heads art, communication, craft, film, 

filmstrips and slides, graphics, mechanical aids, printing, 

photography, puppetry, television, radio, etc. 

Kozloski (1974) has reported that use of simple 

line drawing posters in the laboratory transmits ideas to 

all the students without individually stressing each point. 

They can be used to introduce new ideas, give directions and 

classify operational definitions. 

An investigation by Kathy and Bruce (1983) 

revealed that the television scheme played a dominant role 

in organising the content into a meaningful whole. But they 

were of the opinion that the viewing experience became a 

mere 'active' process. 

It is quite evident from the studies of Carpenter 

{1958) and Lawrence (1957) that the audio-visual method of 
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teaching is more effective than the text-book method. While 

comparing the achievement of students taught by three 

different techniques the textbook method, the pupil 

activity method and the audio-visual method - they observed 

that pupils taught by pupil activity method ranked highest, 

those taught by audio-visual method ranked the second and 

those by the text book method, the lowest. Dwyer's (1971) 

study also reveals the effectiveness of visual instruction 

in classroom teaching. 

Audio-visual aids help to develop creative 

thinking while adding novelty to the teaching process. Sonar 

(1978) attempted to locate the spots in the primary school 

syllabus wherein fi~mstrip teaching can be resorted either 

to supplement laboratory work· or to revise, present new 

matter, · a·nd stimulate interest. It is clear from his 

findings that science syllabus can be effectively taught 

with the pelp of film strips. The use of these instructional 

aids indicate the possibility of improveme~t in methodology 

of science teaching. 

Rao (1972) conducted an investiga~ion to trace 

briefly the evolution and use of audio-visual aids in 

instruction and to critically evaluate the various methods 

following to make the maximum use of these aids in 

classroom. The study revealed the following facts. 

(1) Certain progressive schools of big cities like Bombay, 
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Poena, etc., were definitely advanced in the use of audio­

visual aids than the schools in villages. (2) Maps and 

charts were most commonly used aids, but certain progressive 

schools were also qsing film projectors. (3) Many schoo1s in 

spite of their liking for film and radio, could not afford 

to have them due to want of funds. 

Phuleta's study (1981) regarding the utilization 

and comprehensibility of school Television programmes in 

Delhi schools revealed that only 38 per cent schools in the 

sample possessing Television sets were utilizing school 

Television Programmes. 

The outcome of Golani's (1982) investigation were 

the following: (1) There was non availability of trained 

personnel in audio-visual education (2) Accommodation of 

equipments was a problem in many schools (3) The audio­

visual aids being expensive the schools could not purchase 

them. Sophisticated aids were out of question. 

The results of the study conducted by Joseph 

(1988) establishes the importance of having the maximum use 

of audio-visual aids in the classroom teaching for the 

enhancement of teaching-learning process. 

2.1.5 Co-Curricular activities 

Co-curriculum is the term used for out-of­

class activities which include science clubs, science fairs, 
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science congress, etc. According to Lacey (1968), the main 

purpose of co-curricular activities are the following it 

enriches formal curriculum, provides for individual 

difference and interest, establishes better teacher-student 

relationship, provides appropriate activities for student 

groups, brings students together on a common basis. 

Co-curricular activities can provide an outlet for 

the pent-up emotions of children and channellise their 

energies toward desirable goals. These will help in· 

satisfying the instincts and urges of children and making 

them full-fledged personalities. These activities cater to 

the inculcation of scientific attitude, a genuine interest 

in science and scientific activities, supplement classroom 

work and laboratory work and put the syllabus on a practical 

bias. The students learn the things without the conscious 

effort on their part and persue science as a pleasant hobby 

and not a burden on them. 

In an age of science that is affecting our daily 

lives and controlling the destiny of mankind, there is no 

lack of stimulus to the imagination of young minds. No 

curriculum, no course study, no text-book can ever be 

sufficiently up-to-date. 

Educators know that the ideal solution to this 

problem involves an integration of the curricular activities 

and co-curricular activities. Teachers can utilize co-



63 

curricular activities for the purpose of strengthening the 

goals of instruction. 

The usual way of teaching science subjects inside 

the class-room does not give full scope for learning. It is 

true that much can be learned outside the classroom as co­

curricular activities. Science clubs, which have now become 

a part of every school, are good laboratories of students 

for experimentation. 

Washton points out the use of science club as 

"Science club provides an opportunity for sharing ideas, for 

carrying out scientific projects and for realising the joy 

that comes with accomplishments which are recognised by 

one's peers" (1961: 43). Sharma (1982) emphasises the need 

of science clubs upto higher secondary stage which can 

provide a large number of activities and thereby, widen and 

deepen the interests of pupils and provide means of 

developing desirable ways of utilising leisure time. 

Science club activities play a vital role in the 

identification and development of science talents. "It is 

important .to identify the potentially talented students at 

the secondary school stage through science talents search, 

since failure to identify a child may spell disaster because 

the child may get wrong training and enter into wrong 

vocation thereby . causing not only a personal but also a 

national wastage" (NCERT, 1967: 47). 
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Students should be given the opportunity to reveal 

their inclinations and to test and exercise their abilities 

in various types of activities. In this regard the school 

science club can play a major role. There is a vast 

educational literature dealing with science clubs and 

related activities. 

The study by Clean and Dudleston (1933) revealed 

that pupils who were members of.high school science clubs 

excelled non-members in scientific knowledge. 

Sreekumar (1972) conducted a study to compare the 

science interest, science aptitude and science achievement 

of science club members and non-members of high school. 

Significant difference in the science achievement of 

science club members and non-members was reported and found 

that science club members were superior to non-members. 

Varghese (1979) studied about the performance 

skills of members and non-members of science club and found 

that club ·members were superior to non-members in 

performance skills. 

The studies conducted by Andrew (1980) and Sumam 

(1980) confirm the need for systematic planning for proper 

interaction between classroom learning and science club 

activities. 

It is evident from Noorjehan's (1983) study that 

there is no deliberate planning for a super structure of 
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work in the science club over the base of class room 

learning. 

Even though the significance of science club 

activities are recognised, the way of physics learning 

through science club activities is yet to be properly 

explored. Sivadasan (1988) holds the view that there is no 

systematic interaction between science club and classroom 

activities in the teaching of science in Kerala State. He 

emphasises the need for linking class teaching with science· 

club programmes. 

Science fairs and exhibitions have become an 

integral part of science education because of their immense 

importance for developing in the student scientific 

interests, skills and expressions through their displays in 

the fair. The outcome of science club activities will also 

benefit science fairs and exhibitions. The greatest 

contribution of these lie in the recognition and 

encourage~ent that they give to students' participation. 

The · objectives of science fairs have been listed 

by Gupta _(1981}. They are: (i} To focus attention ·on 

science experiences in school (2} To stimulate a great 

interest in science by all pupils (3} To stimulate a greater 

interest in scientific investigation over and above the 

routine class work (4) To provide stimulation for scientific 

hobby pursuits (5) To offer an opportunity for display of 



scientific talent through exhibits and demonstrations (6) To 

develop the habit of extra study and provide useful means of 

occupying their leisure. 

Careful planning is necessary for the success of / 

any science fair or exhibition, several committees have to 

work individually and collectiv~ly for its success. If 

different schools of the same lo~ality collectively organise 

a science fair it can be made more impressive to the public. 

This will help to bring out originality, creativity and· 

technical skill and provide valuable experience. This will 

create in studenfs a desire for scientific research and 

investigation. The multitude of exhibits can be stored and 

utilized effectively for co~curricular enrichment which form 

valuable resources for physics education. 

Discussing about the importance of science 

exhibition, Ahmed writes:. "The educators today are trying / 

to make science education exhaustive. They are trying to 

popularise scientific knowledge and make it functional and 

relevant to society. It is in this perspective that the 

organization of science exhibition at National, State and 

District levels should be viewed" (Ahmed, 1979 11 and 12}. 

Varghese (1982} conducted a study on the immediate 

and long term values of science exhibition and it reveals 

that the exhibits have a very good coverage in terms of the 

topic prescribed in the syllabus. 
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Bridget (1988) studied the ~xtent of pupil 

participation in science fairs. The study reve~led that 

majority of participants had benefited through their 

participation with respect to knowledge, inspiration, 

creative thinking, skill development, etc. 

Science fairs can be fun and rewarding experiences 

for all students and teachers. Me Bride, Zook and Lanib 

(1987) studied about classroom science and mathematics fair. 

They conclude that the affairs provide an opportunity for· 

all students to achieve success. Successful experiences 

foster positive self concept and positive attitudes towards 

oth~r school.activities. Although fairs are time consuming, 

the benefits derived from a good experience will far 

outweigh the effort expended. 

The above discussion about Co-curricular 

activities provide considerable evidence to support the 

belief that these activities in science compare most 

favourably with curricular work in science in terms of 

educational outcomes of many kinds. These activities help 

to bridge the gap between theory and practice and cater to 

the development of practical application awareness. 

2.1.6 Environmental resourc~s 

It is necessary to take into account the 

potentialities of science as a factor in the successful 
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adjustment of children to the world which surrounds them. 

The children must be trained to see their environment as 

something that can be studied and utilized. If pupils are 

to study the environment, the teacher should himself explore 

the materials and situations in the local community. Such a 

study will reveal richer resources than one usually is aware 

of. 

When pupils are motivated 

incidentally, they will find science 

outside the classroom and laboratory. 

to learn science 

everywhere even 

Many of the materials 

in the environment which can be used effectively in science 

teaching/learning are permanently fixed and cannot be 

studied in the laboratory or brought into the classroom. 

There are many environmental resources that can be 

exploited for science teaching. A study of one's own 

enviornment, whether farm, city, small town or sub-urban 

area, can be very rewarding. As local resources differ 

widely within a particular country as well as from one 

country to another, it is anticipated that each teacher will 

draw from it materials appropriate to the needs of his or 

her own pupils and the particular teaching situations. The 

wealth of enviornmental resources for teaching science 

should be revealed to teachers through pre-service and in­

service programmes of education so that these resources will 

be utilized more effectively (Henry, 1947). 
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Review of literature shows that several 

investigators have mentioned about teaching situations or 

enviornmental resources of urban and rural localities 

(Henry, 1947; Washton, 1961; Selberg, et al. 1970; UNESCO, 

1978) It is clearly the obligation of teachers and 

supervisors to survey school communities and nearby areas to 

find out what resources are available. Then these resources 

can be utilized effectively as part of science facilities. 

Direct contact with nature and natural phenomena 

enables the child to meet concrete problems that concern him 

and stimulates refLective thoughts and manipulation of 

knowledge. It provides chances to apply textbook knowledge 

in an interpretation of local phenomena (Anderson and 

Kautnik, 1972). 

Outdoor learning enviornments provide stimulation 

for factual knowledge. Further more it provides chances for 

children to explore and internalize the meaning of what they 

see and hear. They provide chances for activity, freedom to 

move, to explore, and to experiment which in turn will 

contribute directly to the discovery learning and afford 

chances for grasping the true spirit of science. Out of 

school activities are effective in breaking the monotony of 

classroom activities, and this way add to student 

motivation. 
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Osborn and Spofford (1970) are ·of the opinion that 

the proper utilization of outdoor study area will provide 

opportunity to understand the interdisciplinarity existing 

between different disciplines. 

Blum (1981) conducted a survey of enviornmental 

issues treated in science education curricula before and 

after 1974. Use of resources were dealt within nearly all 

Enviornment Science Education Projects surveyed before 1974. 

Exemmal { 19 7 4) conducted a study on .the use of 

enviornmental and ethnic resources in the teaching of 

primary school botany. Her study reveals that although 

teachers conduct excursions, only on-fifth of them claim to 

have used these activities for teaching botany. 

Nair (1981) and Cherian (1987) report significant 

correlation between the availability of enviornmental 

resources and the extent of their use. Their study reveal 

'home' as the best enviornmental resource to facilitate 

physics and chemistry teaching. 

One of the objectives of the investigation 

undertaken by Rajput and others (1980) was to identify the 

available community resources which can be gainfully 

utilized for teaching at Primary level. Manuel {1982) 

identified some typical resources other than textbooks which 

can be useful for enviornment education. 
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Field trip is an instructional medium ·that 

possesses potentialities for enriching and extending the 

educational experiences of pupils. A field trip offers 

opportunities for pupils to observe directly and experience 

what they visi~. It offers an excellent link connecting the 

teachers to relate classroom instruction to the practice of 

life itself (Smith, 1961). 

The general potential of a field trip to a 

hospital is studied by Ellis (1976) and reports that the 

potential lies in the possibilities it offers to demonstrate 

a variety of applications of physics in an interesting human 

context. 

Gross and Pizzini (1981) found that those students 

who had field trips showed greater achievement and 

attitude towards the enviornment than those who 

classroom instruction. 

positive 

had only 

Kern (1985) conducted a study to determine the 

effect of field activities on the affective responses of the 

students using different approaches of teaching one 

traditional and other field oriented, on-site approach. The 

findings revealed that field oriented approach was superior 

to traditional apprpach. 

Mohanty (1973) studied the efficacy of the field 

trips in the teaching of social studies and her conclusion 

was that teachers should supplement as well as enliven the 
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learning experiences of students by arranging field trips as 

far as possible. 

Lopez (1988) conducted a study to find out the 

field trip experiences that are possible and that are 

provided in the learning of chemistry. The study revealed 

that teaching of chemistry is very much formalized by 

confining it to the classroom and ill-equipped laboratory. 

The teachers are yet to know the latent potentials of field 

trips and how they can be exploited for chemistry teaching.· 

Ronen and Ganeil (1989) in their article discuss 

the potential benefits offered by a visit to a hospital, to 

encourage teachers to exploit this potential and to actually 

help them plan an effective and successful trip. 

The foregoing discussion reveals that the 

enviornmental resources can be·effectively utilized as a 

resource for physics education. 

2.1.7. Teacher and in-service programme 

The success of · any instructional programme 

ultimately depends upon the class room teacher. A teacher 

who has not had refresher course within the past five years 

may flounder with the new terminology and new concept (Lee, 

1967). The responsibility for helping teachers. who are 

already on the job to meet the rapidly changing conditions 

of our times, to keep up with new professional developments, 
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and constantly to grow .in competence as teachers and 

counsellors of young people presents a tremendous challenge. 

If leadership to meet this challenge is lacking, teachers 

will tend to go on doing much as they learned to do in the 

beginning. They are likely to become victims of fixed 

habits and to lose flexibility that is so essential to their 

success (Henry, 1947). 

The duties of a science teacher include specifying 

learning objectives for a variety of content area. They 

must have skill in planning, managing and delivering science 

instruction for a broad spectrum of student abilities. 

Science teachers must constantly administer laboratory 
. 

facilities and materials to preserve a safe enviornment and 

hands~on inquiry experiences. Teachers have traditionally 

relied on in-service programmes for enhancing these and 

other skills. ·In-service education is a co-operative 

enterprise under leadership carried on to help young 

teachers establish themselves in the work of the schools and 

to help them as they continue in their work to keep alert 

and growing and adaptable to such new responsibilities as 

may be required of them (Henry, 1947). 

The Education Commission gives emphasis to the 

problem of giving continuous education to teachers in 

service. It reads "In all the professions there is a need 

to provide further training and special courses of study on 



74 

a continuing basis. After initial professional preparation 

the need is urgent in teaching profession because of the 

rapid advances in all fields of knowledge and continuing 

evolution of Pedagogical theory and practice" (1964-'66:84}. 

~ Corey (1960) estimated the problems and issues in 

the field of in-service education. He emphasized planned 

programmes in contrast to independent attempts by 

to improve themselves. He clearly delineated the 

for planned programmes in in-service education 

teachers 

necessity 

for the 

improvement 

that to 

of school personnel and expressed th~ feeling 

depend entirely on pre-service education is 

impracticable. 

Chaurasia (1967) emphasizes the importance of 

extension centers and lists some of the procedures of 

extension work as: (1) Experimental projects, (2) Science 

Clubs and Science Fairs, (3) Seminar readings, (4) Annual 

Conferences, (5) Training co-ordinators, (6) Intensive work 

with school, and (7) Assessment of Extension Centres. 

According to Cottcell (1966) the major reasons for 

the failure of in-service education programme are 

(1) Failure to recognize the real concern and problems of 

the faculty, (2) Inadequate supervision of the programme, 

(3) Poor training facilities provided, (4) Lack of knowledge 

about the gains, (5) Inadequate pre-publicity, and (6) Lack 

of Co-ordination between pre-service and in-service 

training. 
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The importance of in-service Programme to teachers 

was reported by Spiegel {1984). The study revealed that the 

group which participated in an in-service 

student engagement rate was favoured than the 

which did not participate. 

programme on 

other group 

A number of research survey were conducted at 

different places to identify regional and state-wide 

categories of in-service teacher needs. They include White 

{1979) in South Carolina; De Graaf {1980) in Michigan; Rubba 

{1981) in Illinois; Zurub {1982) in Jordan; Abu Baker {1985) 

in Malaysia, Jbeily and Barufaldi {1985) in the R~public of 

Lebanon and Mecca and Klindienst (1987) in Pensylvania. 

They all emphasize that accurate assessment of needs and 

concerns expressed by classroom teacher should precede the 

design of in-service education. Information on reported 

needs of classroom teachers should be of value to a host of 

state and local agencies conducting in-service courses. 

The purpose of the study conducted by Chang {1983) 

was to determine the effect of in-service training on 

teacher attitudes and performance in their teaching of the 

new elementary science curriculum. 

Melina-Mercado {1984) undertook a study to 

determine the relative effectiveness of videotaped, 

audiotaped or written transmission of the content. The study 

revealed that television and other media are useful as 
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instructional media for in-service training. 

Al-Ghamdi (1984) examined the current status of 

in-service education of middle and secondary school teachers 

in Saudi Arabia and to develop a model for designing in­

service education based on the findlngs and available 

.. literature in this field. He reported that teachers 

expressed dissatisfaction with the current in-service 

education because the programmes offered were not well 

planned and not based an actual needs. 

The finding of the study by Matar (1986) showed 

that teachers attached greater importance to the areas of 

scientific knowledge, laboratory skills, and some aspects of 

delivering service instruction. The primary purpose of 

Caracheo's (1985) study was to integrate, from the 

literature on in-service education, evidence and information 

that can be used for developing new in-service activities 

and programmes and for fostering further research in this 

field. 

Davis {1986) tried to identify factors influencing 

the outcomes of an in-service training project in the Kansas 

City school District. The findings revealed that a 

conceptualization of in-service training, including 

components for planning, implementation, and evaluation has 

not been sufficiently developed. 
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Many studies were conducted irt Kerala regarding 

the in-service needs of teachers and the effects of in-

service courses (Nair, 1963: Zalam, 1970: Kurup, 1974: Nair, 

1975; Thankachy, 1984 and Jamuna, 1987). There is a near 

unanimous agreement that in-service training is not very 

effective as currently practised in educational settings and . 

that a conceptualization of in-service training, including 

components for planning, implementation, and evaluation has 

not been sufficiently developed. 

The studies reviewed above reveal that in-service 

education for teachers particularly those who are teaching 

~hysics is vefy u~eful.in up-dating information on physics 

as a branch of knowledge and also for their professional 

improvement. 

2.2· Practical Application Aspects 

The basic aim of science learning in high schools 

must be to supply fundamental knowledge of science which may 

be brought into use in daily life, thus making it 

meaningful to the learner. Research studies have shown 
\ 

that \if .the material is meaningful to the learner, it is 
\ 

less e~sily forgotten and less easily interfered with. So 

it is the duty of a science teacher to attempt to make 

learning experiences of student as meaningful as possible 

through careful motivation and application to real life. 
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The present style of physics teaching in Kerala is 

criticised on the ground that the theory is usually divorced 

from practice and practical applications. Only in passing 

is well-intentional advice given concerning practical 

applications and activities. Practical studies are only 

aimed at illustrating particular theoretical propositions. 

This results in separation of instruction from life. To 

link theory and practice old methods have to be changed and 

instruction should acquire greater substance. 

Dewey, Marx, Gandhi, Piaget, and 

highlighted the importance of practical 

Bruner have 

awareness while emphasizing the importance 

experience to students either through classroom 

or through life experience. 

application 

of giving 

situations 

The importance of experience is advocated by many 

educational psychologists like Piaget, Bruner, Gagne and 

also by great philosophers like Dewey, Marx, Gandhi and all. 

To Dewey the philosophy of experience is peculiarly 

relevant. He says, "The heart of science has not in 

conclusions reached but in the method of observation, 

experimentation and mathematical reasoning by which 

conclusions are established. Yet in large measure, it is 

the conclusions that are taught in schools, with a medium of 

attention to the methods of controlled observation and 

testing, upon which the conclusion depend. So taught 
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'science' (1) becomes a body of ready-made truth about facts 

and principles, and (2) is 

experiences of which science 

returns" (Dewey, 1938a : 480). 

divorced from everyday 

grows and into which it 

To treat knowledge as an 

end in itself is equivalent to isolating it from activity. 

From an educational standpoint Dewey has helped us to arrive 

at a fruitful notion of experience and develop a working 

conception of it in relation to the school programme. He 

states: "The nature of experience can be understood only by 

noting that it includes an active and passive element 

particularly combined. On the active hand, experience is 

. trying, a meaning which is explicit in the connected term 

experiment. On the passive, it is undergoing. When we 

experience something we act on it, we do something with 

it, then we suffer and undergo the consequences" (Dewey, 

1902 156). 

In Dewey's view theory without experience is not 

of much use. He writes, "An ounce of experience is better 

than a ton of theory, simply because it is only as an 

experience that any theory has vital and verifiable 

significance. 

of generating 

theory apart 

grasped even 

An experience, a humble experience is capable 

and carrying any amount of theory, but a 

from the experience cannot be definitely 

as a theory. A theory tends to become mere 

verbal formula, a set of catch words used to render thinking 
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or genuine theorizing, unnecessarily and impossible'' (Dew~y, 

1938b : 113) 

Marx while underlining the intellective aspect of 

labour has also called attention to the fact that the 

process of labour vanishes within the product of labour. 

Work loses its constructive and creative role and gets 

degraded. In the polytechnical education developed by 

Lenin, Krupskaya and others, material production is closely· 

woven with the production of ideas, conception and 

consciousness (Manuel, 1987). Krupskaya (1985) holds the 

view that modern production is based on the application of 

the laws of scientific knowledge of nature, society and 

production. All these must be conveyed to pupils by 

acquainting them.in both theory and practice and by making 

them participate directly. Such a general basis will then 

make it easier for students to master any skill. 

Piaget's theory of cognitive development has had a 

considerable influence on our thinking about education of 

young children for many years. His insistence on the 

importance of experience involving direct 

objects as a necessary precursor to concept 

lent support to those who advocate an 

action upon 

formation has 

activity based 

enviornment for children. His theory has been considered to 

have a particular application to the way we structure 

learning in certain areas of curriculum. The most immediate 
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and obvious relevance has been to teaching in mathematics 

and science because so much of Piaget's work involved 

scientific concepts and the link between theory and practice 

is therefore most evident in those areas. 

The extrapolation to class room activities of 

Piagetian theory of intellectual development suggests a way 

of teaching science which is in agreement with the 

philosophers of the newer science curricula and it also 

suggests a method for practising the skills. As viewed by· 

Piaget, knowledge is the result of an active interaction 

between a learner and his enviornment and he stresses the 

necessity of direct experience along with mentally active 

learner. 

According to Bruner (1960) who has attempted to 

extend Piaget's theories to classroom work, there are three 

modes of instruction which keep children mentally active. 

The inactive mode allows students to manipulate the actual 

·objects of knowledge and is appropriate for children in the 

concrete stage of intellectual development. The iconic mode 

permits children to manipulate pictures of actual objects 

and is appropriate for children making the transition from 

the concrete to formal stage of intellectual development. 

The highest mode called s~mbol~c, involv~s working with 

symbols of objects and is appropriate for students using or 

developing formal operations. The amount of time spent in 
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each mode of instruction depends on the maturity, past 

experience and cognitive 

event, the· pre-requisite 

level of the learner. In any 

is for symbolic manipulation 

experiences in the inactive and iconic modes of instruction. 

Applying the above ideas to classroom, the science 

laboratory permits direct experience with the objects of 

knowledge, while ensuring discussion allows work with iconic 

and symbolic representations, namely, pictures or models of 

experiments and words which describe, analyse and verify the 

objects of knowledge. But both the discussion and 

laboratory activities are important. 

Emphasising the importance of practical application 

in science teaching the Secondary Education Commission 

(1952-53) observed that the aim of science teaching was to 

awaken in the pupils a lively curiosity about the natural 

phenomena 

practical 

around them_and to develop the capacity for the 

application of their knowledge. So formulating 

'general courses' with emphasis on practical 

and observations is a need of this century. 

establishes a need for developing practical 

awareness among the secondary school pupils. 

applications 

This clearly 

application 

If pupils are to have the breath of view needed to 

tackle the problems arising from the application of science 

to their everyday lives, they should be equipped to do so 

thr~ugh science teaching. Practical application awareness 
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should be provided a larger and more explicit place among 

the goals of science education. When unrelated to practical 

applications science education becomes purely speculative 

and knowledge itself becomes formal. 

Physics is indeed the disciplinary medium through 

which one learns and teaches many of the most fundamental 

concepts of natural processes. In the words of Heller, 

"Although physics deals with the pupils' own world of moving 

objects, rotating wheels, electrical currents and weights 

and measures, the usual approach to these topics too often 

appears trivial and separated from 'real' issues, or too 

difficult because of the mathematics involved (1972 : 214). 

Newbury and Armstrong (1962)' believe that physical science 

using simple, familiar equipments, often obtained from home 

or junk shop, has advantages no other subject possesses. A 

student cannot only guess or hear from someone, that a 

magnet will lift a coir or a nail, but he can immediately 

carry out tests for himself and verify if the guess, or his 

information is correct. He can refine his knowledge by 

finding out which metals are actually attracted by a magnet 

and which are not. _This immediate and tangible proof is a 

source of great excitement and satisfaction to children. 

The recent trends in scienc~.t~~~hing has shown .. a 

distinct tendency of general change in emphasis from mere 
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of assorted facts to the development 

learning, from unrelated knowledge units 

of 

to 

contents logically organised about problems that concern the 

pupils. Craig (1966) believes that the content taught is 

not of nearly so great importance as it is the question of 

'What' science content is taught, 'how' it is taught and the 

'purpose' for which it is taught. 

One of the best measures of a student's mastery of 

an understanding is the ability to apply the principles in 

new situations. Ralya (1938) found that pupils often could 

recall the formulae and work out answers to problems and 

still not understand the principles involved. The importance 

of emphasizing applications of Physics in everyday life in 

the physics curriculum has been stressed by many authors. 

(Godman and Hobson, 1963; Schmidt and Rockcastle, 1968). A 

credible science methods instructor according to Shringley 

(1976) is one who refers to practical teaching activities in 

class. 

Students know best about those things with which 

they have direct experience and know least about those 

things which they have memorized. Science classes in primary 

and secondary should consists of hand-on experiences with 

science materials which could function at the students' 

cognitive level of development. According to Wavering 
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(1982} the teacher should provide examples and suggest 

experience-broading activities. Teachers at all levels 

should make learning experiences as close to life situations 

as possible so that students can understand the uses of 

scientific processes and the overlap of science 

society. 

with 

Many studies conducted in India throw more light 

on the fact that most of the students achieve only knowledge 

of the content matter presented to them (Knowledge of fact~, 

principles, concepts, etc.}. Thomas (1971} tries to find 

out how pupils fare in the higher levels of knowledge as 

well as in lower ones. His findings revealed that students• 

achievement in all the other five areas of cognitive domain 

except that of knowledge_area, were far from satisfactory. 

The same was the outcome of the study conducted by Swarnamma 

(1967}. 

Driver (1988) points out that teaching progr~mmes 

are being developed, for example, which present science 

principles in contexts which aie in themselves seen to be of 

practical use. 

Positive student attitudes concerning science 

.classes and teachers are reported by Brunkhorst (1987) and 

Yager (1988). School students feel the science they study is 

useful and that it will be even more useful in the . future. 

The study'by Yager, et al. {1989) reveals that students who 
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practice the use of science perhaps have more accurate and 

realistic perceptions of its usefulness over students who 

are recipients of science information in typical science 

classrooms. 

Students experience difficulty in translating the 

theoretical knowledge in science they gain through classroom 

instruction in other practical situations and their 

awareness in practical application oriented aspects are not 

satisfactory. This has been the outcome of many research 

studies (Jaya, 1985; Sreedevi, 1985; Rema, 1987; Suma, 1987; 

Usha, 1987; Nair, 1988 and Vasanthakumaran, 1988). 

A comparison of students' applied and theoretical 

knowledge 
) 

of concepts based on the particulate nature of 

matter was attempted by Haidar (1988). A Two-Form 

instrument, called the Physical Changes Concept Test 

(PCCT) was developed for the study. The Application Form 

measured students' knowledge using everyday language. The 

Theoretical Form measured students' knowledge using 

gcientific Language. The analysis revealed a significant 

difference between students' applied theoretical knowledge. 

The above discussion points out among other things 

that the pupils' awareness of practical applications of the 

theory they have learned is not satisfactory when compared 

to their theoretical knowledge. 
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2.3 Intelligence, Socio-Economic Status; etc., and Academic 

Achievement 

The constructs of variables of the study related 

to student achievements namely int~lligence, socio-ecoriomic 

status, sex, locality and management of school are 

sufficiently common place and so only research studies 

conducted in these areas are reviewed in the ongoing 

discrission. 

2.3.1 Socio-economic status and achievement 

Good defines socio-economic status as "the level 

indicative of both the social and economic achievement of 

individuals or group" (Good, 1945 : 222). Usually the 

educational level, occupation and income are considered as 

the major components of this concept. One important factor 

affecting the education of the child is the level of 

education of the parents. Generally the educated as well as 

the high income groups encourage children in studies. 

Studies have revealed both positive and negative influences 

of socio-economic status when components like education and 

occupation of parents are taken sep~rately. 

The performance in education is a -positive 

function of the socio-economic status of.the student and his 
' . 

parents has been the conclusion of a· number" of research 

studies (Mathur, 1963: Warrior, 196~: Abraham, 1969~ Joseph, 
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1969: Satyanandam, 1969: Verma, 1971; Menon, 1973; Agarwal, 

1974: Dhami, 1974; Prakash, 1975; Rao, 1976; George and 

Tharakan, 1977, and Saini, 1977}. · 

Chopra (1964} conducted a study to examine the 

relationship between socio-economic factors and achievement 

keeping the effect of intelligence constant. His findings 

reveal that on the basis of parents' education, occupation, 

fam~ly income, type of lodging, size of family, cultural 

level of home, students belonging to higher qualitative· 

group show significantly higher achievement. 

Anand (1973) established relationship between 

socio-economic status and academic achievement even when the 

influence of intelligence of nonverbal and verbal type was 

partialled out. 

Recent studies by Khanna (1980}; Panchamukhi 

(1981}; Jayannadhan (1986} and Yadav (1988) have shown 

positive and significant influence of socio-economic status 

on student achievement. 

Studies conducted abroad by Jenecks, et al. (1972} 

and Bronfebrenner (1974} have also shown the influence of 

socio-economic status on achievement when factors . like 

education~ occupation and income of parents are taken and 

studied separately. 

Marjoribanks ( 1983} investi'gCI..tE:!d the relation~ 

between occupational status, family .learhi~~ ehVironmen~· ahd 
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childrens' academic achievement. His findings reveal that 

parents' occupational status is related to childrens' school 

·achievement. 

Arochova and others (1984) investigated a selected 

sample of low-middle status urban children over two life 

decades and correlated the data of their scholastic 

achievement with family's status. The result showed that 

socio-economic status and achievement are related. 

Although a number of research studies have 

established positive relationship between socio-economic 

status and academic achievement, there are certain parallel 

studies by. Srivastava (1967); Reddy (1973); Sudama (1973); 

Ahluwalia and Syam (1975); Salunke (1979) and Sharma and 

Bhargava (1980) which did not find any significant 

relationship between socio-economic status and ~tudent 

achievement. 

A ~e.n.t... study conducted by Anand ( 1989) 

reveals that students' academic achievement and 

Y--
also 

tb€dr 

parental educational and occupational status have been 

significantly correlated and inter-linked. ,:an~~~~ 
socio-eco~ also found a significant correlation between 

status and academic achievement. 

In general the socio-economic status appears to 

correlate positively with academic achievement eventhough 

there are studies showing very little or negligible 

influence. 
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2.3.2 Intelligence and academic achievement 

The fact that intelligence correlates with 

·academic achievement is an unquestioned one. When schools 

are considered as units, rather than individual children, it 

is still found that the greatest single factor determining 

the level of attainment is intelligence. More than half the 

variance in attainment in reading, problem arithmetic and 

general information is accounted by this factor (Kemp, 

1964). 

There are enough evidences for a consistent 

dependable relationship between school ·achievement and 

intelligence. Correlation between the two varies from study 

to study, but the bulk of them. range between coefficient 

0.30 and 0.80 (Thorndike and Hagen, 1961). 

A summary of 24 Studies was reported by Sadie 

(1949) in which a measure of intelligence was found to be 

related to general high school achievement. 

Kapur (1961); Duwayne and Vinton (1964); Payne and 

Pyier (1965); Sinha (1967); Gupta (1968) and Nair (1970) 

also· examined the relationship between intelligence and 

achievement and all of them obtained positive and 

significant relationship between the two factors and in 

certain cases the relationship was found to be very high. 

Between 1970 and 1980 many more research studies 

were conducted- in this area and the findings confir~ the 
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positive and significant relation of intelligence with 

academic achievement. (Anandavally, 1972; Thakur, 1972; 

Lalithamma, 1973; Mukhija, 1973; Dhami, 1974 and Acharyulu, 

1978). 

More recent studies conducted by Shivapa (1980); 

Srivastava (1980); Marek (1981); Shashidar (1981) and Singh 

(1981) also report positive and significant relationship 

between intelligence and academic achievement. 

In a differential study conducted by Patil(l983)i 

the correlation between intelligence and achievement was 

0.28 after partialling out interest and aptitude factors and 

she concludes that intelligence seems to be positively and 

significantly correlated with achievement. 

Lata (1986) examined the relationship of cognitive 

style with scholastic achievement and intelligence. The 

findings of the study revealed a significant high 

relationship between intelligence and scholastic achievement 

and arrived at the conclusion that intelligence scores are 

quite an accurate predictor of academic achievement. 

In short there seems to be certain relationship 

between intelligence and student achievement. 

2.3.3 Sex differences and academic achievement 

Sex differences in school achievement has been a 

feriil~ area of study by early differencial psychologists. 
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These studies possibly originated from·the fact that sex 

differences were noticed in many of the ability dimensions 

like intelligence, differencial aptitudes,· and as such, 

researchers expected a corresponding differencial in the 

variables like school performance which are dependent on the 

activities. 

A study by Jordan (1956) on North Carolia High 

School seniors revealed that the critical ratio of the 

diff~rences was in favour of boys for science sections of 

the achievement test employed. 

Edgerton and Brills (1944) found that in science 

talent search, boys scored higher than girls. Learned _and 

Wood (1938) reported that the mean achievement scores in 

natural science was higher for males. But Prunett•s (1961} 

study revealed that girls did better than boys in 

mathematics achievement. 

Flanagan, et al. (1964) reported the superiority 

of boys in mathematics and science. Wisenthal (1965) found 

significant differences in achievement in favour of 

George and Abraham (1967) compared the performance of 

girls~ 

boys 

and girls and reported a significant difference in favour of 

boys for general science and general mathematics. Nair 

(1968) also found significant differences in favour of boys 

for different achievement measures-used in his study. 
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Anderson, et al. (1968) found boys scoring more in 

high school science. Nair and Ramachandran (1968) also 

reported sex difference in science aptitude, the mean score 

favouring boys. 

Powel et al. (1963) found no significant diffe­

rence betw~en sexes for many of the achievement areas while 

Pillai's study (1969) revealed that sex differences exists 

in all areas allied to science achievements. 

Parsley et al. (1964); Paul and Rao (1969) and 

Fernandez (1969) reported that performance of boys. were 

better than g~rls. 

The studies conducted by Keeves (1978); Murphy 

(1978) and Harvey (1980) found that boys perform better than 

girls in science·. 

Andrew (1980) found that girls are superior to 

boys in skills in scientific process. Howe (1981) conducted 

an investigation ~nto sex-related differences on a task of 

volume and density, .and a difference favouring boys was 

reported. 

Butt (1981) reported that at the collegiate level 

there is no considerable difference between educational 

performance of girls and boys. Erickson and Erickson (1984) 

reported m~les are superior to females 

achievement at the secondary school level. 

in academic 
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Randolf (1984) studied eighth Graders and 

concluded that there is no significant difference between 

the performance of boys and girls. 

Zerega and others (1986) reported significant 

difference favouring boys in science achievement. 

Goldstein (1986) reported that although males 

demonstrated significantly greater special ability than 

females, there were fewer significant differences in their 

science achievements. Ekeocha's (1986) study revealed that 

males · sufficiently outscored the females in physical 

science. 

The study conducted by Haynes et al. (1988) 

examined the differences between high, average and low 

achieving Black male and female high school students on 

measures of learning and study behaviour. The results 

indicated significant differences between male and female 

students on measures of learning and study behaviour. 

2.3.4 Locality of school and academic achievement 

The school environment can influence the student 

achievement, motivation, attitudes, etc. The facilities 

available for physics teaching in urban and rural schools 

may differ. There is a belief that urban schools have better 

educational resources than rural sahools .. ~ The eff~ctive · 
.~ .. 

utilization of educational resources may influence,:.~he 

! ... 
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students' achievement in this context the locality of the 

school whether it belongs to urban or rural are a is to be 

considered while evaluating the students' performance. 

Studies comparing the performance of urban and 

rural schools are scarce. But differences in the achievement 

of students from urban and rural areas are reported by many 

researchers. Considering the fact that most of the urban 

pupils study in urban schools and rural pupils in rural 

schools, some studies relating to this theme are presented 

below. 

Sheppard (1942) found that rural children were 

inferior to their' urban counterparts in verbal tests. 

Studies conducted by Lehmann (1959) and Barr (1959) revealed 

that rural children, as a group were inferior in general 

ability to urban children. 

Saxena (1963) compared the achievement of urban 

and rural students in science. He reported a significant 

difference in the average performance of boys of urban and 

rural schools, the difference being in favour of urban boys. 

·studies conducted by Pavithran and Feroz (1965); 

Thomas (1965); Warrior (1966) and Vernon (1964) revealed 

that urban pupils were superior to rural pupils in their 

academic achievement. 

Nair and Visweswaran (1966) -cgnducted a studyi to 

compare the achievement in general science of urban and 
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rural pupils of Coimbatore district and no statistically 

significant difference was found between urban and rural 

students. The findings of the studies conducted by Mathew 

(1984); Paul (1984); and Nair (1988) also revealed that 

there was no significant difference between urban and rural 

subjects in academic achievement. 

The findings of the studies by Suma (1987) and 

Vasanthakumaran (1988) revealed that urban subjects were 

slightly better than rurai subjects in academic achievement 

though not statistically significant. 

From the above discussion it is evident that the 

locality of school is one of the factors that affect the 

academic achievement of students. 

2.3.5 Management of school and academic achievement 

School achievement is the outcome of the combined 

efforts of teachers, students as well as the types of 

school. The latter refers to the type of school management, 

that is, whether managed by a private organisation or a 

trust known as private school or managed by a loc~l 

government, known as government school. 

It is generally assumed that private schools offer 

better education than government schools. So research 

studies were conducted to compare the quality of education 

(in terms of academic achievements of students) between 
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these two types of schools. 

There are not many studies comparing the 

performance of private and government managed schools. The 

few studies carried out on this subject are unequivocal in 

their conclusions. There are few studies conducted by 

Abraham (1974); Dhami (1974); Anwar (1980); Sujatha and 

Yeshodara (1986) where type of management of school had been 

studied as one of the variables. These studies have made 

comparisons in terms of a few educational variables like 

aca~emic achievement, personality factors and so on. The 

findings of these studies have been inconsistent. 

The outcome of the study conducted by Sengupta and 

Veeraraghavan (1985) was that academic achievement of 

students is a function of achievement motivation and types 

of schools where they study. 

Veeraraghavan and others (1989) conducted a study 

on school achievement and student motivation in different 

types schools namely government schools, private schools and 

missionary schools. The findings revealed that school 

achievement varied significantly in terms of the type of 

schools and in favour of private schools. 

Petrella (1986) reported significant difference 

between public and private schools in all areas of the study 

except academic requirements and teacher misassignment ~,,;i;,, ! 

A comparative study of some educational variables 
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uf stude~ts of private and government schbols was conducted 

by Reddy (1990). The analysis of results revealed that 

academic achievement of students studying in the private 

schools was significantly lower than that of students from 

government school. She attributed this to the lower levels 

of facilities available in the private schools. 

Eventhough the studies reviewed in this area are 

limited, it points out that the type of management of the 

school can influence students' achievement. 
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present 

This 

study. 

chapter deals with .the methodology of the 

The method adopted, the data gathering 

instruments, the selection of sample, the procedure for data 

collection and the outlines of the statistical techniques 

employed in the analysis of data are described under 

appropriate heads as presented below. 

3.1 Methods Adopted 

The method of any study is to be determined on the 

basis of the objectives of the study and the data required 

for their realisation. 'Descriptive survey' was adopted as 

the major approach in the conduct of the present study. 

3.2 Tools and Techniques Used 

The following tools and techniques were used for 

collecting data relevant for the study. 

3.2.1 Questionnaire 

3.2.2 Achievement Tests 

3.2.3 Intelligence Test 

3.2.4 Socio-Economic Status Scale 

3.2.5 Observation 
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3.2.l·Questionnaire 

The questionnaire according to Barr, Davis and 

Johnson (1953 :65} is a ''systematic compilation of questions 

that are submitted to a sampling population from which 

information is desired". 

The questionnaire was used for collecting data 

regarding the availability and utilization of educational 

resources for physics education in the Secondary Schools of 

Kerala. 

The principles in framing a good questionnaire was 

collected from authoritative books on research (Good, and 

Scates, 1954; Best, 1983; Fox, 1969) and by consultation 

with experts. Both 'closed-form' and 'open-end' questions 

were asked according to the nature of data required. 

3~2.1.1 Construction of questionnaire 

Questionnaire for the present consisted of eight 

sections. 

1. General information 

2. Details regarding library 

3. Details regarding laboratory 

4. Details regarding teaching aids 

5. Co-curricular activities 

6. Details regarding environmental resources 
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7. Workload 

8. Details regarding in-service 

In section I general information regarding the 

type of school, management of school, classroom facilities, 

etc. and personal data of the respondent was sought. 

Section II was intended to collect data regarding 

library facilities and the extent of their utilization. Some 

of the questions in this section were presented as check­

list-cum-rating items. Reference materials being a very 

important ·resource for physics education, question was 

included to bring out the details of availability and use of 

such materials. 

regarding 

essential 

The purpose of section III was to elicit details 

laboratory 

to bring 

facilities in the school. As it 

out the extent of availability 

was 

and 

utilization of these facilities, some of the questions were 

presented as rating items. 

Teaching aids being one of the important resources 

in teaching school physics, section IV was set aside the 

bring out the details regarding the extent of availability 

and utilization of such materials and equipments. This 

section was presented as a check-list-cum-rating item. 

Section V of the questionnaire was intended to 

bring out information regarding the co-curricular activities 

which enhance school physics. 



102 

Effective use of environmental resources both 

human and natural, makes science teaching effective and 

meaningful. Environment provides abundant resources which 

are to be identified and utilised to impart concrete 

learning in physics. Section VI was included in the 

questionnaire to bring out the details regarding the 

availability and the extent of utilisation of environmental 

resources. Some possible local resources were listed to be 

checked for their uses. 

Details of workload of the teacher was elicited 

·through the seventh section. 

The knowledge explosion in physics in massive and 

in order to cope with this, the teacher should have the 

information sought from any possible source, and the most 

efficient and feasible way is to provide periodic in-service 

courses. So the last section of the questionnaire was 

intended to collect data regarding in-service courses, like 

the agency which conducted the course, duration and type of 

the eourse, etc. The benefits and defects of the courses 

were also sought. 

The questionnaire was finalised after considering 

the remarks of experts in the field of science education and 

an informal try-out was made with a few physics teachers in 

schools. A copy of the questionnaire used for the study is 

given as Appendix I. 
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3.2.2 Achievement Tests 

Physics theory awareness and 

applications awareness in relation to theory 

practical 

awareness of 

pupils were measured using comprehensive tests developed by 

the investigator in collaboration with her supervising 

teacher. 

This part of the study has been designed mainly 

with physics theory awareness· and physics. practical 

application awareness as the two major dependent variables. 

Intelligence, socio-economic status, resource utilization 

(in schools), sex, locality and management of school were 

treated as independent variables. 

Two sets of tests (Teacher made) were prepared-one 

for the use of use of standard IX students and the other for 

the use of standard X students. Each set consisted of two 

and tests namely Physics Theory Awareness Test (PTAT) 

Physics Practical Application Awareness Test (PPAAT). 

tests were developed on the basis of standard IX 

These 

physics 

syllabus and standard X physics syllabus of Kerala secondary 

schools. 

3.2.2.1 Developing draft tests 

The first step in developing these tests was to 

analyse the physics syllabi of standard IX and standard X 

fo:t identifying concepts. Based on this, two physics Theory 
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Awareness Tests (PTAT) were prepared ~ one for standard IX 

students and the other for standard X students. Then 

corresponding to each theory question, a question to measure 

the practical application awareness in relation to that 

theoretical concept was formed. Thus two Physics Practical 

Application Awareness Tests (PPAAT) were prepared - one for 

standard IX and the other for standard X. All were multiple· 

choice items. 

The preliminary draft items prepared were exposed 

to expert criticism. Specialists in science education 

belonging to Teacher Education Colleges and eminent teachers 

in physics education were consulted. Modifications were made 

on the basis of the suggestions received from experts. The 

original drafts were modified to yield the final draft of 

the tests. 

The final draft form of the tests for standard IX 

contained .a set of 47 multiple choice items for both PTAT 

and PPAAT with four alternatives each (included as Appendix 

II). The final draft form of the tests for standard X 

contained a set of 46 multiple choice items for both 

PTAT and PPAAT with four alternatives each (included as 

Appendix III) 

3.2.2.2 Developing final tests 

The tests in the final draft form were subjected 
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· to experts for evaluation for determining the curricular 

validity (Ross and Stanley, 1960). List of experts is 

included as Appendix IV. The experts were requested to rank 

the questions based on the extent to which (a) each question 

is suited to achieve the objective of the study (b) the 

concept is helpful in creating practical application 

awareness among students (c) the question is clear and 

unambiguous (d) both the theory and practical application 

awareness questions are interrelated. 

The next step was to find out how many teachers 

and exrerts had given a particular rank to each question. A 

question was selected if at least 50 per cent of the persons 

have included that question in rank- one. Altogether 30 

questions each from Physics Theory Awareness Test (PTAT) and 

Physics Practical Application Awareness Test (PPAAT)· were 

selected for use in standard IX. In the same manner another 

set of 30 questions each for PTAT and PPAAT were selected 

for use in standard X. 

The final tests namely Physics Theory Awareness 

Test (PTAT) and Physics Practical Applications Awareness 

Test (PPAAT) for standard IX and two other similar types of 

tests for standard X in Malayalam with directions to the 

students were printed in four separate booklet forms. These 

are included as Appendices V(A) 1 V(B) ,:, VI(A·)'' i:md VI(B) 1· ···The: 

English version of the four tests are includ~d as App~ndices 
~ . ·. . . 
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VII(A), VII(B), VIII(A) and VIII(B). Scbre sheets were also 

provided to students. 

3.2.2.3 Illustrative examples 

a) Item from Physics Theory Awareness Test (PTAT) for 

· standard IX 

The image formed by a convex mirror·compared to the 

object is usually, 

(a) inverted and imaginary 

(b) erect· and smaller 

(c) real and inverted 

(d) larger and virtual 

Explanation 

Here from among the four choices, the student has 

to select one which is the most accurate answer. The 

correct answer is (b) 

Scoring 

The correct answer (b) is assigned one score. 

b) Item from Physics Practical Applications·Awareness Test 

(PPAAT) standard IX 

The kind of mirror that a driver uses to get a 

maximum vision of his backside should be 

-:··. ·.,·. 

·.·: 



(a) convex mirror 

(b) concave mirror 

(c) plane mirror 

(d) spherical mirror 

Explanation 

107 

Here from among the-four choices, the student has 

to select one which is the correct answer~ The correct 

answer is (a) 

Scoring 

The correct answer (a). Assigned one score. 

c) Item from PTAT for standard X 

Which of the following light has less scattering? 

(a) Violet 

(b) Blue 

(c) Yellow 

(d) Red 

Explanation 

Here from among the four choices, the student has 

to select one which is the correct answer. The correct 

answer is (d). 
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Scoring 

The correct answer (d) is assigned one score. 

d) Item from PPAAT for standard X. 

Red lights are often used in signal lamps because 

(a) red colour is easily noticeable 

(b) red light is scattered more and so it is visible at 

a great distance 

(c) red light is scattered less and so it is visible at 

a great distance 

(d) red light has a shorter wave length and so it is 

visible at a great distance 

Explanation 

Here from among the four choices, the student has 

to select which is the most accurate answer. The 

correct answer is (c). 

Scoring 

The correct answer (c) is assigned one score. 

3.2.3 Intelligence Test 

Since verbal tests place a premium on the language 
. 1., 

ability of the subjects, a non-verbal' test was used for 1··:·the: 

study. The Kerala Non-Verbal Group Test of Intelligence for 
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secondary schools (Nair, 1968) was employed to classify 
\ i 

subjects with three categories according to their level of 

intelligence - High Intelligence, Average Intelligence, and 

Low Intelligence. 

This test is one of the most popular group tests 

in Malayalam for use with secondary school subjects in 

Kerala (Standards VIII, IX and X). It is an instrument for 

appraising general intelligence. The reliability and 

validity coefficients reported in the test manual indicate 

that the test is both a reliable and valid tool for 

measuring intelligence suitable for use with secondary 

school students of Kerala, on which it has been 

standardised. 

3.2.4 Socio-economic Status Scale 

An adapted and modified version of the Socio-

economic Status Scale by Nair (1978) was used for the 

present study. The modified scale can be used both for rural 

and urban areas as it was administered to samples taken from 

both the areas. Taking into consideration the increased 

standard of living, the income limits were modified by the 

investigator in consultation with experts. This modified 

scale was used for collecting personal information about the 

pupil and for measuring the So.ci0-econom'ic status.; {.qf, 
·.·' 

pupils. The details of categories and weigntages given .are 
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presented in Table 3.1. The format of the scale is given as 

Appendix IX. 

Table 3.1 Categories and Weightages of Different Components 
of the Socio-Economic Status Scale 

Sl. Education Weigh- Occupation Weigh- Income Weigh-
No. tage tage tage 

Rs. 
------------------------------------------------------------

1 Master's 
degree; 10 High 10 Above 10 
Profession Profession 3001 
degree, etc. 

" 
2 Bachelor's 

degree; 10 Semi- 9 2001- 8 
Engg. Profession 3000 
diploma, etc. 

.-·: 
,.,! 

3 Pre-degree, 5 Skilled 8 1201- 6 
T.T.C., etc. work 2000 

4 S.S.L.C. 3 Semi- 801-
skilled work 6 1200 4 

5 Standard ·'vii 2 Unskilled 3 501- 2 
labour 800 

6 Illiterate 0 Unemployment 0 Below 1 
500 

(.1 

3.2.5 Observation 

Observation was 
. :t 

anothe.r technique ·· employedi11 ., for 
! . : 

analysing the classroom situation. 
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An observation schedule prepared for the purpose 

was used•for facilitating the recording of information about 

the actual classroom teaching. This was used to supplement 

data collected through questionnaire regarding ·the 

availability and utilisation of resources in physics 

education. 

The observation schedule (Appendix X) contains six 

sections and the details of which are noted below: 

1. Details of school 

(name, loyation, management, type, etc.) 

2. Details regarding the classroom 

3. Methods used and objectives realised 

4. Utilization of resources 

5. About the teacher 

6. Participation of students 

3.3 Sample for the Study 

A good sample is one which will reproduce the 

characteristics of the population. "The purpose ·of any 

sampling procedure is to obtain a sample which will 

reproduce the characte~istics of the population with the 

greatest possible accuracy" (Barr, Davis and Johnson, 1953 : 

161, 162)·. Selection of the sample is done according to the 

purpose of investigation. 
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Different samples were used for different tools. 
,i · .••.. 

The following are the details of the sample used to respond 

to each tool in the study. 

3.3.1 Questionnaire 

The samples for this part of the study consisted 

of 388 physics teachers of secondary schools of Kerala from 

the southern, central and northern districts of. Kerala 

namely Thiruvananthapuram, Ernakulam, Thrissur and 

Kozhikode. The· sample selection was done on the basis of 

'stratified random sampling technique'. The actual numbers 

of secondary schools in the above four districts of Kerala 

are given in Table 3.2 (Department of Education, 1987). 

Table 3.2 Number of Schools in Thiruvananthapuram,Ernakulam, 
Thrissur and Kozhikode Districts · 

District Government Private Total 
------------------------------~-----------~-----------------

Thiruvananthapurarn 114 

Ernakulam 83 

Thrissur 74 

Kozhikode 64 

111 

196 

161 

101 

225 

279 

235 

' ' i .\(:J\:. ,,;,,;., ·;:l~; ;;!~;,t,,. ; ',.;;; ~t·:i·ld~·,f·;'. 
In order to make the sample.· representative of.:. "the 

• :· • • ••• :.. • • J. ~:~·:--.~·~r .~. 

actual population, due consideration was giv~n ·to facto·t·s 
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such as locality of schools (urban, rural), management of 

schools (government, private) and sex of teachers (male, 

female). Details of the sample selected are given in 

Tables 3.3, 3.4 and 3.5. 

Table 3.3 Distribution of Sample According to Locality 

District Urban Rural Total 

Thiruvananthapuram 47 65 112 

Ernakulam 49 56 105 

Thrissur 40 57 97 

Kozhikode 29 45 74 
-------------------------------------

Total 165 223 388 

Table 3.4 Distribution of Sample According to Management of 
Schools 

District Government Private Total 

Thiruvananthapuram 58 54 112 

Ernakulam 45 60 105 

Thrissur 41 56 97 

Kozhikode 33 ,. j ... ;(.~~~i .. j.i!·:·i·)·:! ,41; . "'·.:~ i .• i 1:4;.j ~! ll 
. ·' . --------------------------------------

Total 1 7 7 ··. - .. . : ~ 21],.'· ~ 3 8 8 . ; . . 
. . : .·' 



114 

Table 3.5 Distribution of· Sample According to the sex.of 
Teachers 

District Male Female Total 
-----------------------------~------------------------------

Thiruvananthapuram 5"9 53 112 

Ernakulam 51 54 105 

Thrissur 54 43 97 

Kozhikode 39 35 74 

----------------------------------~-

Total 203 185 388 

3.3.2 Achievement Tests 

Sample for the administration of Achievement Tests 

consisted .of 1016 standard IX students and 1020 standard X 

students from selected secondary schools of 

Thiruvananthapuram, Ernakulam, Thrissur and Kozhikode 

districts of-Kerala. Sample selection was done on the basis 

of 'stratified sampling technique'. 

As this part of the investigation was intended 

mainly to measure the theory and practical application 

awareness in physics and also to study the influence of 

resource utilization on practical application awareness, 
.::~il· .r~~;, 1:i.~~:::; .. :li6\·.··fw.i::.. .: · · :· J.~\: ;·.~~ .. ; :.1~•~·1L 1; 

schools were selected accordingly. From.e~~h district, eight 

schools were selected which come ·~nd~r High 
. : i~; ~ ~ . 
Resource . .. . . ·. :; ... 



:I 

115 . ' ';I 

. : 

Utilization, Average Resource Utilization and Low Resource 

Utilization Categories. The selection of the schools of 

these three categories was done on the basis of the analysis 

of the questionnaire for physics teachers. 

Schools having adequate resources and where 

resource utilisation was found to be to a great extent were 

considered to be 'High' resource utilisation schools. 

Schools having averages resources and where utilisation was 

found to be not so extensive ·were considered to be. • Average • 

resource utilisation schools. Those schools having only 

meagre or nil resources with poor utilisation were 

considered to be 'Low' resource utilisation schools. The 

criteria followed in the selection of ·schools were the 

following: 

(a) In the selection of schools as 'High', 'Average', and 

'Low' resource utilisation, the total scores obtained 

by each school for resource availabilitY and 

utilisation were taken into consideration. 

(b) The scores assigned in this regard Were '2' for 'Mote 

than enough and enough', '1' for 'Not enough' and. '0' 

for 'Nil' for the availability part. 

(c) For the utilisation part the score assigned were '2' 

for 'Always', '1' for 'Sometimes' ?nd '0' for 'Never'. 

The schools having scoresi.U~t>?'ve:·lthe . me:ari\ ~:·;(Mf,~,,): . 

were 
. . . · •' . .;ll:l! :;· 

classified as I High I resource .utilisation scho.ols· ~·~·and 
:_;}_:-: l . . . >.~: ,:· ;l'. t • 

. . · ., ' . 
·= .. 
v. ·:.•: 
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those having scores below the mean (M-r) were classified as 

'Low' resource utilisation schools. All the rest were 

considered as 'Average' resource utilisation schools. 

On the basis of the above procedure 72 schools 

were found to have availability of resources at a 

satisfactory level. District-wise distribution of 

availability of resource in schools is given in Table 3.6. 

Regarding the extent of utilisation, 52 schools 

were found to have high resource utilisation. This included 

some schools with low resource availability because in these 

schools the . available · · resources though not satisfactory 

were found to be utilised. The details of schools according 

to the extent of resource utilisation is given in Table 3.7. 

While selecting the schools for the administration 

of tests, 

considered. 

availability and utilisation of 

Availability and utilisation 

resources were 

of library 

facilities, laboratory, environmental resources, etc., were 

not found uniform in all the schools selected for the study. 

Administration of the prepared tests on students 

of schools with inadequate resources may not help to obtain 

meaningful data. Hence it was decided to carry out the tests 

on students of schools which come under the categories of 

'High', 'Average' and 'Low' resource utilisation. The tests 

were planned to be administered on abou_t 1990· students: e.ach 

from standard IX and standard X. It was found that these 



Table 3.6 District-wise Distribution of Schools According to Availability of Resource by Area and 
Management 

District More than .Not 
enough and enough 
enough 

More than enough Not enough 
and enough 

More than enough 
and enough 

Urban Rural Urban Rural Govern- Private 
ment 

Not enough 

Govern- Private 
ment 

----------------------------------------------------------------------------------------------------
Thiruvanaritha-
puram i 

! 
i 

"Ernakulam i 
1 :·-
i 

.Thrissur 
I . 

23 89 16 7 

19 86 13 6 

16 81 11 5 

31 58 10 13 48 41 

36 50 7 12 38 48 

29 52 6 10 35 46 

Rozhikode : 14 60 10 4 19 41 5 9 28 32 

i '' I ~ . 

---------~--~7----------------------------------------------------------------------------------------

Total 72 316 50 22 115 201 28 44 149 167 



Table 3.7 District-wise Distribution of Schools According to Utilisation of Resource by locality and Manage.ent 

District High resource utilisation Average resource utilisation Low resource utilisation 

---------------------------------------- ---------------------------------------- -----·-----------------------------------
Urban Rural Total Govern- Private Total Urban Rural Total Govern- Private Total 

ment ment 
Urban Rural Total Govern- Private Total 

ment 

---------------------------------------------------------------------------------------------------------------------------------------------
Thiruvanantha- 14 2 16 4 12 16 23 8 31 12 19 31 10 55 65 42 23 65 
pur am 

Ernakulam 12 3 15 3 12 15 19 9 28 12 16 28 18 44 62 30 32 62 

. 
Thrissur:: ~;::. 11 - 11 4 7 11 15 10 25 9 16 25 14 47 61 28 33 61 

Kozhikode\ .. 10 - 10 4 6 10 14 9 23 8 15 23 5 36 41 21 20 41 

I •··-

---------------------------------------------------------------------------------------------------------------------------------------------'~ . 

Total ,. 47 5 52 15 37 52 71 36 107 41 66 107 47 182 229 121 108 229 I 

: ~·: 
I~: 
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many students would be available from about 30 schools. 

Accordingly it was decided to select 8 schools from each of 

the four districts giving a total of 32 schools for the 

administration of the prepared tests. 

Thus in all, 32 schools from the above mentioned 

four districts of Kerala were selected from the three 

categories of schools for aqministering the tests. This was 

found to be about 9 percent of the schools where resource 

survey was conducted. Due consideration was given to factors 

like locality of schools, management of schools and sex of 

the subjects. For 'High' resource utilisation category 

schools, the sample consisted only of· urban schools as 

resource availability and utilisation was found higher in 

them than rural schools. The investigator came to this 

conclusion after analysing the questionnaire for teachers 

for assessing the extent of availab~lity and utilisation of 

resources for physics education. Only five schools from 

rural areas selected for the study were found to have high 

resource utilisation. This number was found to be inadequate 

for detailed study. The details of the sample selected are 

given in Tables 3 . 8 to · 3 . 12 . List of schools is 

included as Appendix XI. 

'· ' ; ; i!U••.:' 



120 

Table 3.8 Distribution of Sample According to Resource 
Utilisation 

High Average Low 
District Resource Resource Resource Total 

Utilisation Utilisation Utilisation 
---------------------------------~--------------------------

Thiruvananthapuram 3 

Ernakulam 3 

Thrissur 2 

Kozhikode 2 

10 
Total 

2 3 

2 3 

3 3 

3 3 

10 12 

8 

8 

8 

8 

32 

Table 3.9 Distribution of Sample - High Resource Utilisation 
.Category 

District 

Thiruvananthapuram 

Ernakulam 

Thrissur 

Kozhikode 

Total 

Urban Rural Total Govt. Pvt. Total 

3 3 

3 3 

2 2 

2 2. 

~: l 

10 

2 

1 

1 

1 

1 

2 

1 

1 

5 

3 

3 

2 

2 
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Table 3.10 Distribution of Sample 
Utilisation Category 

Average Resource 

District Urban Rural Total Govt. Pvt. Total 

------------------------------------------------------------
Thiruvananthapurarn 1 1 2 2 2 

Ernakulam 1 1 2 2 2 

Thrissur 1 2 3 1 2 3 

Kozhikode 1 2 3 2 1 3 

Total 4 6 10 5 5 10 

Table 3.11 Distribution of Sample - Low Resource Utilization 
Category 

District Urban Rural Total Govt. Pvt. Total 

------------------------------------------------------------
Thiruvananthapuram 3 3 2 1 3 

Ernakulam 3 3 1 2 3 

Thrissur 1 2 J 2 1 •3 

Kozhikode 1 2 3 1 2 3 

Total 2 10 12 6 6 12 
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Table 3.12 Distribution of Sample According to the Sex of 
Students 

Students Girls Boys Total 
------------------------------------------------------------

Std IX 493 523 1016 

Std X 523 497 1020 

3~3.3 Intelligence Test and Socio-Economic Status Scale 

The sample for the administration of these two 

tools was the same sample selected for the administration of 

achievement tests, the details of which are given above. 

3.3.4 Observation 

The investigator observed one physics class room· 

e~ch of the 32 schools selected for the administration of 

the achievement tests. 

3.4 Procedure for Collection of Data 

3.4.1 Administration of questionnaire 

The investigator mailed 50 to 

a section of the sample a 

request to the headmaster to hand over the questionnaire to 

any one of the physics teachers in the school without having 

any bias. A self-addressed and stamped envelope was provided 

with the form for the prompt and quick return. The 



Table 3.13 Details Regarding Distribution and Collection of Questionnaire Forms 

· District 
Number Urban Rural Respondents 

-------------------- ---------------- ---------------- -----------
Distri- Colle- Sele- Govt. Pvt. Total Govt. Pvt.·Total Male Female 
buted cted cted 

--------------------------------------------------------------------------------------
Thiruvananthapuram 200 123 112 23 24 47 35 30 65 59 53 

Ernakulam 200 114 105 22 27 49 23 33 56 51 54 

Thrissur 190 104' 97 16 24 40 25 32 57 54 43 

Kozhikode 160 84 74 14 15 29 19 26 45 39 35 

-----------~--------------------------------------------------------

Total 750 425 388 75 90 165 102 121 223 203 185 
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investigator personally distributed 250 questionnaires to 

the rest of the sample. After reminders, and follow-up 

letters, 285 filled up questionnaires were received from the 

mailed 500 questionnaire forms. The investigator could get 

bac~ only 140 filled in forms out of the 250 forms 

distributed personally. 37 forms were found to be defective 

or incomplete. After eliminating them, the actual sample was 

found to be 388 from the four revenue districts of Kerala: 

Thiruvananthapuram, Ernakulam, Thrissur and Kozhikode~ 

·oetails of distribution and collection of questionnaire 

forms are given in Table 3.13. 

3.4.2 Administration of Achievement Tests 

The investigator visited the individual 

institutions (secondary schools) where the tests were to ·be 

conducted, and made arrangements for testing. The students 

who were to take the tests were informed of the content, 

date and time of testing. This ensured standard performance. 

One week's time notice was given to all subjects. The 

arrangements were made with the help of the Heads of the 

Institutions and teachers dealing with physics. 

The tests were administered following the 

directions in the respective test manuals. Ideal condition 

for administering_ the tests were.~rl~ured .~in _respect of 

timing, seating, directions, invigilation, arrangements, 
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etc. ·common procedures were followed in all schools and thus 

external testing conditions were kept almost identical. The 

investigator was present for all the test sessions. Teachers 

were available for help in administering the tests. Separate 

scoring sheets were used for scoring all the tests. 

3.4.3 Administration of Intelligence Test and Socio-economic 

Status Scale 

After administering achievements tests and 

collecting back the score sheets, Intelligence test was 

administered to the subjects. Score sheet for this was 

provided separately (Appendix XII). After collecting back 

th~ score sheets, socio-economic status scale forms were 

distributed and the subjects were asked to fill them up. 

3.5 Consolidation of Data 

The tabulation of data has been 

carefully. The data collected by questionnaire, 

done very 

achievement 

tests, intelligence test, socio-economic status scale and 

observation schedule were tabulated on separate sheets. 

Partially and improperly filled in questionnaires were 

discarded. Only 388 questionnaires could be used for final 

analysis. 

The consolidated data .. frorii"i'' achievement :,·tests, 

intelligence test, socio-economic stat~s scale were taken 'to 
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the computer section for statistical computation. The rest 

of the data were hand computed. 

3.6 Statistical Techniques Used for Analysis 

The responses of the teachers were treated 

statistically. Percentages were calculated. 

The score sheets for PTAT, PPAAT, Intelligence 

Test and- Socio-economic status scale forms were scored and 

scores subjected to statistical treatment consisted of: 

1. Arithmetic mean 

X = 
~fd 

A + --- X C 
N -x Arithmetic mean 

A Assumed mean 

C Class interval 

f Frequency of each class 

d Deviation of score from the assumed 

mean 

N Total sample 

2. S.D. = 
N N 

C Class interval 

f Frequency of each class 

d Deviation of... score.· from ·the assumed mean 

N Total sample 
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3. Analysis of variance: Two-way classification 

In single classification or one-way analysis of 

variance, the relationship between one independent variable 

and one dependent variable can be examined. When the 

simultaneous effect of two independent variables on a 

dependent variable is to be studied, a two-way analysis of 

variance is performed. 

Intelligence Quotient {IQ) is classified into 

three levels (High IQ; Average IQ; and Low IQ.) depending 

upon the mean {M) and standard deviation (cr) of the IQ. 

Test scores for the whole group. Thus all subjects whose IQ 

score is above the mean {M+~) have been classified as High 

IQ. level. Similarly a subject whose IQ score is below 

{M-~) can be placed in the Low IQ. level. All the rest of 

the subjects will be classified' as belonging to the Average 

IQ level. In the same way Socio-Economic Status (SES) score 

were analysed and subjects. were classified · as High SES 

level, Average SES level and Low SES level. 

Sex has two levels (Male and Female), locality has 

two levels {urban and rural) management has two levels 

(government and private). 

To study the influence of independent variables on 

the dependent variable 'Physics Theory Awareness' {PTA) of 

standard IX students, 9 separate two-\'lay ANOVA w~re. f_ound 1 to 

be necessary. In the same way to study the influence of 
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independent variables on the dependent variable 'Physics 

Practical Application Awareness' (PPAA) of standard IX 

pupils, 9 more separate two-way ANOVA were found to the 

necessary. 

In the same way 18 separate ANOVA were found to be 

necessary to study the influence of independent variables on 

Physics Theory Awareness (PTA) of standard X pupils · and 

Physics Practical Application Awareness (PPAA) of standard X 

pupils. 

4. Product-moment Correlations 

Pearson's product-moment correlation method is 

used to calculate the relationship between PTA and PPAA of 

subjects. 

Coefficient of correlation r = 
X y 

Sum of the product of deviation 

taken from the assumed means of x 

and y distributions 

N = Total sample 

x = Standard deviation of x variable 

y = Standard deviation of y variable 
'· 

•.(, .. ,. .. ,.\, .. ~ ~:. :~ :; . ~ . _; . ' I :' ~ .. ! :: : 

c = Correlation 
X 

in X variable 

c y = Correlation in y variable 
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This chapter is devoted to a description of the 

analysis of the data collected. The present ~tudy as 

indicated earlier was designed to explore the prospects of 

resources in physics education in the State of Kerala. The 

analysis of data is classified into.three parts. Part I 

deals with the analysis of data relating to the nature, 

availability and utilization of the existing resources for 

physics education. Part II consists of two.Sections A and B. 

Section A deals with the analysis of the scores of test 

items related to theory awa~eness and practical application 

awareness in physics of pupils of Standard IX. The influence 

of Socio-Economic Status (SES), Intelligence and Resource 

Utilization on theory and practical application awareness 

was separately attempted. Similar analysis of data for 

Standard X is dealt with in Section B. Part III deals 'with 

the art~lysis of data collected through observation~ 

PART I 

4.1 Nature, Availability and Utilization of Resources 

As has been pointed out earlier this section deals 

with the analysis of the data on the. nature, availability 

and utilization of resources in the Secondary Schools of 
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Kerala State for physics education. The sample selected for 

the study consisted of 388 physics teachers representing 388 

schools from four districts of Kerala namely 

Thiruvananthapuram, Eranakulam, Trissur and Kozhikode. 

Details regarding sample, tools used etc. are given in 

Chapter III (Methodology). Since the questionnaire is 

divided into eight sections, analysis is also attempted 

section-wise. 

4.1.1 General information 

Out of the 388 physics teachers, 203 are males and 

185, females. Of the 388 schools selected, 165 are situated 

in urban area and the rest 223 in rural area. 

·-Out of the 388 schools, 177 are government owned 

and the rest 211, aided or recognized schools known as 

private schools. Out of 388 schools, 64 are Boys' schools, 

86 Girls' schools and 238.Mixed schools. 

i. In India both physics and chemistry graduates' are 

given training in teaching physical science (that is physics 

and chemi~try) for their bachelor degree in Education. 

Table 4.1 gives the distribution of teachers according to 

their educational qualifications. 

It can be seen from Table 4.1 that out of the 388 

teachers responded, 302 teachers (77.84 per cent) possessed 

B.Sc. (physics) and B.Ed. degrees. 84 teachers (21.65 per 



·Table 4-.1 Distribution Of Teachers on the Basis of Qualification by Area and 
Management 

Number and Percentage 

Qualifi- urban Rural Total .Grand 
cation ----------------------- ----------------------- --------------- Total 

Govt. Pvt. Total Govt. Pvt. Total Govt. Pvt. 

--------------------------------------------------------------------------------
B.Sc. 67 76 143 76 83 159 143 59 302 

(Phys.); (89.33) (84.44) (86.67) (74.51) (68.60) (71.30) (80.79) (75.36) (77.84) 
B.Ed. 

B.Sc. 8 12 20 26 38 64 34 50 84 
(Chern.); (10.67) (13.33) (12.12) (25.49) (31.40) (28.70) (19.21) (23.70) (21.65) 
B.Ed. 

M.Sc. - 2 2 - - - 2 2 
(Phys.) ·(2.22) (1.21) (0.95) (0.52) 

Total 75 90 165 102 121 223 177 211 388 
(100) (100) (100) (100) (100) (100) (100) (100) (100) 
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cent} possessed B.Sc. (Chern.} and B.Ed. degrees. There were 

only two postgraduates in physics, but they did not possess 

B.Ed. degrees. 

The analysis of data indicates that 77.84 per cent 

of physics teachers had learnt physics as the main elective 

for their B.Sc. degree course. Yet 21.65 per cent of 

teachers handling physics had not taken physics as the main 

subject at graduation. 

While 86.67 per cent of teachers of urban schools 

had learnt physics as the main subject at graduation, only 

71.30 per cent of teachers of rural schools had learnt 

physics as the main subject at graduation. 28.70 per cent of 

teachers of rural schools had learnt chemistry as main 

subject at graduation, but it was only 12.12 per cent in the 

case of teachers of rural schools. The two postgraduate 

teachers belonged to urban schools. 

main 

(80.79 

The percentage of teachers having physics as the 

subject for graduation was more in government 

per cent} than in private schools (75.36 per 

schools 

cent) 

and those ; having chemistry as mai~ subject at graduation 

were more in private schools (23.70 per cent) when compared 

to government schools (19.21 per cent}. t. 

The analysis reveals that there is no d~arth' of 

trained or fully qualified teachers for physics education in 

the Secondary Schools of Kerala. A close observation 
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revealed that physics can be taught better by physics 

graduates as physics curriculum is revised every five years 

incorporating advanced or modern physics. 

Table 4.2 Opinion of Teachers on Classroom Facilities 
Number and Percentage 

No. Item 

1 Seating 
arrangement 

2 Lighting 
arrangement 

3 Furniture 

4 Water supply 
arrangements 

More than enough 
and enough 

326 
(84.02) 

337 
(86.86) 

314 
(80.93} 

323 
(83.25} 

Not enough 

62 
(15.98) 

51 
(13.14) 

74 
(19.07} 

65 
(16.75) 

Total 

388 
(100) 

388 
(100) 

388 
(100) 

388 
(100} 

Table 4.2 show the opinion of teachers regarding 

the classroom facilities available in their schools. 

84.02 per cent of the teachers were of the opinion that the 

seating arrangement in classrooms in their schools were 

satisfactory/enough. 15.98 per cent teachers opined that 

this facility'was not enough ·in their schools. 

Regarding lighting arrangement, 86.86 per cent of 

teachers were of the opinion that it was satisfactory. 

13.14 per cent opined that it was not enough in their 

schools. 



Table 4.2 .1 ···Opinion of Teachers (Urban and Rural) on Classroom Facilities 
~ Number and Percentage 

Urban Rural 
----------------------------- -----------------------------

·No. Items More than Not enough Total More than Not enough Total 
enough and enough and 
enou9h enough 

--------------------------------------------------------------------------------
1 Seating 146 19 165 180 43 223 

arrangement (88.48) (11.52) (100) (80.72) (19.28) (100) 

2 Lighting 158 7 165 175 48 223 
arrangement (95.76) (4.24) (100) (78.48) (21.52) (100) 

3 Furniture 143 22 165 171 52 223 
(86.67) (13.33) (100) (76.68) (23.32) (100) 

4 Water supply 153 12 165 170 53 223 
arrangements (92. 73) (7.27) (100) (76.23) (23.76) (100) 
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80.93 per cent of teachers agreed that classroom 

furniture was enough. 19.07 per cent opined that it was not 

enough in their schools. 

Regarding water supply arrangements 83.25 per cent 

of the teachers opined it to be more than sufficient or 

sufficient in their schools. 16.75 per cent opined that it 

was not enough in their schools. 

The analysis of data indicates that more thari 

80 per cent of the schools seemed to have sufficient 

classroom facilities. 

Table 4.2.1 gives the number and percentage of 

teachers (urban and rural) regarding their opinion on 

classroom facilities. 

From the opinion of teachers, it can be seen that 

regarding facilities like seating arrangement, lighting 

arrangement, furniture and water supply arrangement, there 

were differences between urban and rural schools categorised 

as having 'More than enough and enough' of these facilities. 

The percentages of urban schools were more than that of 

rural ·~chools regarding the_above mentioned four facilities. 

From the above discussion it is clear that urban 

schools have better class r.oom facilities than 

schools. 

rural 



~-· Table. 4. 2. 2 Opinion of Teachers (Government and Private) on Classroom Facilities 

' ' 

No. Item 

1 Seating 
arrangement 

2· Lighting 
arrangement 

3 Furniture 

4 Water supply 
arrangements 

Number and Percentage 

Government 

More than Not enough Total 
enough and 
ei).ough 

140 
(79.10) 

154 
(87.01) 

122 
(68.93) 

147 
(83.05) 

37 
(20.90) 

23 
(12.99) 

55 
(31.07) 

30 
(16 .. 95) 

177 
(100) 

177 
(100) 

177 
(fOO) 

177 
(100) 

Private 

More than Not enough Total 
enough and 
enough 

186 
(88.15) 

183 
(86.73) 

192 
(91.00) 

176 
(83.41) 

25 
(11.85) 

28 
(13.27) 

19 
(9.00) 

35 
(16.59) 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 
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Table 4.2.2 gives the number and percentage of 

teachers (government and private) regarding their opinion on 

class room facilities. 

From the opinion of teachers it can be seen that 

regarding facilities - lighting arrangement and water supply 

arrangement, there were not much differences between 

government and private schools categorised as having 'More 

than enough and enough' of these facilities. Regarding 

seating arrangement, percentage of private schools was more 

(88.15) than that of government school (79.10). The same 

holds good in the case of furniture also where the 

percentage of private schools was 91.00 and that of 

government schools was 68.93. 

Considering schools categorised as having 'Not 

enough' facilities, the percentages of government schools 

were more than that of private schools regarding seating 

arrangement and furniture. Regarding lighting arrangement 

and water supply arrangement, not much differences were 

observed between government and private schools. 

From the above discussion, it is clear that 

regarding ' certain items of classroom facilities like 

furniture and seating arrangement the government· schools 

were ill-equipped·when compared to private schools. 
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4.1.2 Details regarding library 

Table 4.3 gives the number and perrientage of 

schools regarding the place where library is situated 

according to the opinion of teachers. 

Table 4.3 Details Regarding the Location of Library in 
Schools 

(Number and Percentage) 

Items No.of schools Percentage 

Room specially 290 74.74 
meant for the purpose 

Teachers' room 82 21.13 

Any one room 16 4.12 

Of the 388 schools, in 74.74 per cent of schools 

the library was situated in the room specially meant for the 

purpose. In 21.13 per cent of the schools, the library was 

functioning in teacher's room. In 4.12 per cent of schools 

it was sitriated in any one room. From this it is clear than 

about 25 per cent of schools did not have a proper library 

room. This is a constraint for the smooth working of school 
1 

libraries that form an important resource for· physics 

education. 

l 
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Table 4.4 Details Regarding the Availability of Reading room 
(Number and Percentage) 

Item No.of schools Percentage 
--------------~---------------------------------------------

Available 202 52.06 

Not available 186 47.94 

Total 388 100.00 

Table 4.4 gives the details regarding the 

availability of .reading room. 

Out o£ 388 schools selected for the purpose of 

study 202 schools (52.06 per cent ) had separate reading 

room. It may be noted that this facility was lacking in 186 

schools (47.94 per cent). This shows that about 50 per cent 

of the schools did ·not have proper reading room attached to 

the library •. This may be due to over emphasis and dependence 

on textbooks by pupils and the disinterest on the part of 

teachers in encouraging reading habit among their pupils. 

Table 4.5 gives the details regarding the persons 

in charge of the libraries. 

In 352 schools (90.72 per cent) out of the 388 

schools selected: one of the teachers in each school was in 

charge o~ the library.· In 33 schools (8.51 per cent) the 

Headmaster/Headmistress was holding the charge of the school 

library. Only in three schools (0.77 per cent) fulltime 

librarian was found appointed. 
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Table 4.5 Details Regarding the Persons in Charge of Library 
(Number and Percentage) 

Sl. Person in 
No. charge 

No.of schools Percentage 

------------------------------------------------------------
1 Headmaster/ 

Headmistress 33 8.51 

2 A full time 
librarian 3 0.77 

3 One of the 
teachers 352 90.72 

Total 388 100.00 

In 90 per cent of the schools one of the teachers 

discharged the duty of librarian. Schools with fulltime 

librarians were scarce and this may be one of the reasons 

for th~ inefficient working of most of the school libraries. 

Opinion of teachers regarding the acquisition of· 

library books is presented in Table 4.6. 

It is clear from Table 4.6 that the main source 

for the acquisition and purchase of library books was the 

library fee which was followed by government grant. The 

third source was the contribution of books by SIE (State 

Institute of Education) followed by contribution of books by 

NCERT (National Council of Educational Research and 

Training). 
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Table 4.6 Opinion of Teachers Regarding the Acquisition of 
Library Books 

(Number and Percentage) 

Item 1 2 3 4 Total 

------------------------------------------------------------
a 302 86 388 

(77.80) (22.20} (100} 

.b 86 302 388 
(22.20) (77.80) (100) 

c 365 23 388 
(94.10) (5.90) (100) 

d 23 365 388 
(5.90) (94.10} (100) 

a - Purchased using library fee 

b - Purchased using government grant 

c - Supplied by State Institute of Education 

d - Supplied by NCERT 

1,2,3 and 4 indicate the order of priority 

77.80 per cent teachers recorded library fee as 

the prime source for the purchase of books while 22.20 per 

cent recorded government grant as the prime source. 77.80 

per cent of teachers recorded government grant as the second 

important source while 22.20 per cent recorded library fee 

.as the second source. 94.10 per cent of teachers recorded 

contribution by SIE as the third source. Again ~4.10 .. per 

cent of teachers recorded contribution by NCERT as the 
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fourth source for the acquisition of books of school 

library. 

From the above analysis it is clear that library 

fee was the main source for the purchase of library books 

which was followed by government grant. 

Table 4.7 Opinion of Teachers Regarding Constraints i~ 'the 
Purchase.of Library Books 

Sl. Item Urban Rural Govern- Private Total 
No. ment 
------------------------------------------------------------
1 Lack of 141 195 154 182 336 

finance (85.45) (87.44) (87.00) (86.26) (86.60) 

2 Non availability 
of required books 

3 Lack of space 17 23 15 25 40 
for keeping (10.30) (10.31) (8.47) ( 11. 85 )· (10.30) 
books 

4 Difficulty in 7 5 .a 4 12 
observing (4.24) (2.24) (4.52) (1.90) (3.10) 
formalities 

5 Delay in getting 
list of books 
from teachers 

;.j :· 

------------------------------------------------------------
Total 165 223 177 211 388 

(100) (100) (100) (100) (100) 

Table 4.7 shows the distribution of teachers 

acco~ding to their opinion on the constraints in the 
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of library books. A good percentage (86.90 

the respondents held the opinion that 'Lack 

per 

of 

finance' was the major constraint in the purchase of books 

for library. 10.30 per cent of teachers held the opinion 

that 'Lack of space for keeping books' was a constraint in 

the purchase of books while 3.10 per cent recorded 

'Difficulty in observing formalities' as a constraint. 

87.44 per cent of rural school teachers recorded 

'Lack of finance' as ~ major constraint f6r the purchase of 

books while 85.45 per cent of urban school teachers recorded 

this. There was not much difference in recordings of 

government and private school teachers regarding its 

constraint. There was not any difference between urban and 

rural schools regarding the constraint 'Lack of space' for 

keeping books.: 'Difficulty in observing formalities' was 

pointed out by 4.24 per cent of urban school teache~s while 

only 2.24 per cent of rural school teachers pointed~ out 

this. 

It is evident from the above analysis that 'Lack 

of finance' was the major constraint in the purchase of 

books for library for all categories of schools namely 

urban, rural, government and private. 

The foregoing analysis reveals that there .is a 

regular flow bf income in the form of library fee for the 

access±bnt· of books. But this amount is very meagre due to 
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rise in prices which makes constraints in the accession of 

required books every year. To overcome this situation, an 

increase in the rate of fee cannot be effected for fear of 

student strikes. As library is one of the most important 

resou~ces for physics education, steps have to be taken to 

provide sufficient funds for purchase of books. 

Table 4.8 gives the number and percentage of 

schools regarding the extent of availability and utilization 

of reference books in physics for students and teachers 

based on the opinion of teachers. 

Out of the 388 schools selected, 42.53 per cent of 

schools had enough reference materials in physics for 

students while 57.47 per cent of schools did not have enough 

reference materials. Regarding the extent of utilization of 

these materials, in 57.73 per cent of schools these 

materials were always made use of while in 42.27 per cent of 

schools these were sometimes made use of. 

Regarding reference books in physics for teachers, 

more than half of the schools (56.19 per cent) had enough of 

these materials. In 43.81 per cent of the schools, they were 

not enough. But regarding the extent of utilization of~these 

materials, in 68~81 per cent of schools these w~re al~ays 

made use of while in 31.19 per cent of schools, these were 

only sometimes made use of. 



·- Table. 4. 8 Opinion of Teachers Regarding the .. Extent of Availability-' and 
Utilization of Reference Books 

~r (Number and.Percentage) 

Sl. 
No. 

Item Extent of availability Extent of utilization 
---------------------- ----------------------- Total 
Enough Not Total Always Sometimes Never 

en-ough 

--------------------------------------------------------------------------------
1 

2 

Reference books 
for students in 
physics 

Reference books 
for teachers in 
physics 

165 223 
(42.53) (57.47) 

218 ' 170 
(56.19) (43.81) 

388 
(100) 

388 
(100) 

224 164 
(57.73) (42.27) 

267 121 
(68.81) (31.19) 

388 
(100) 

388 
(100) 
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It is evident from the above analysis that 

.sufficient number of reference books for students and 

teachers were not available in many of the schools. In a 

good percentage of schools this facility was found utilized 

always, yet in one-third of schools this was found only 

sometimes utilized. This may be one of the reasons for the 

ill-functioning of many schools libraries. 

Table 4.8.1 shows the number and percentage of 

schools regarding the extent of availability of referende 

books based on area and management of schools. 

Of the 165 urban schools, 52.12 per cent had 

enough of reference materials in physics for students. Of 

the 223 rural schools, only 35.43 per cent had enough of 

reference materials for ~tudents 47.88 per cent of urban 

schoc;>'ls and 64.5 7 per cent of rural schools 'were not having 

sufficient reference books for students. 

Again it can be observed that 48.34 per cent of 

private st:hools had enough of reference books for students 

while only 35.59 per cent of government schools had these 

books. This facility was not enough in 64.41 per cent of 

government schools and in 51.66 per cent of private schools. 

The extent of availability of re.ference books;;; in 

physics for teachers seemed to be better than that for 

students. 73.94 per cent of urban schools and 43.04 per cent 

of rural schools " came under the 1 Enough 1 cate1gory of 



Table 4.8. 1 Extent of Availability of Reference Books in Urban, Rural, Government and Private Schools 

s 1. 
No. 

Item 

(Number and Percentage) 

Urban Rural 

Enough Not 
enough 

Total Enough Not 
enough 

Government 

Total Enough ~at 
enough 

Private 
----------------------

Total Enough Not 
enough 

Total 

-----------------------------------~-------------------------------------------------------------------------------

1 

2 

Reference books 
for students in 
physics 

Reference books 
for teachers in 
physics 

86 79 165 79 144 223 63. 114 
(52.12) (47.88) (100) (35.43) (64.57) (100) (35.59) (64.41) 

122 43 165 96 127 223 95 82 
{73.94) {26.06) (100) (43.04) (56.94) (100) (53.67) (46.33) 

177 102 109 211 
(100) (48.34) (51.66) (100) 

177 123 88 . 211 
( 100) (58. 29) ( 4 1. 7 1) ( 100) 



-~~ Table 4.8.2 Extent of Utilization of Reference Books in Urbans Rurals Government and Private Schools 
(Number and Percentage) 

Item Urban Rural Government Private Sl. 
No. ------------------------- ------------------------- ------------------------- -------------------------

A ST N T. A ST N T A ST N T A ST N T 

----------------------------------------------------------~------------------------------------------------------------------·-----

2 

Reference books 
for students in 
physics 

Reference books 
for teachers in 
physics 

102 63 
(61.82) (38.19) 

128 37 
(77 .58) (22.42) 

165 
(100) 

165 
(100) 

A - Always; ST - Sometimes; N - Never; T - Total 

122 101 
(54.71) (45.29) 

139 84 
(62.33) (37 .67) 

223 
(100) 

223 
(100) 

92 85 
(51.98) (48.02) 

111 66 
(62.71) (37.29) 

" 

177 
(100) 

177 
( 100) 

132 79 
(62.56) (37.44) 

156 55 
(73.93) (26.07) 

211 
(100) 

211 
(100) 



149 

schools. 68.29 per cent of private schools and 53.67 per 

cent of goyernment schools came under this category. In more 

than 40 per cent of government and private schools the 

number of reference books for teachers were inadequate. 

It is evident from the above discussion that urban 

schools were better equipped with reference materials for 

teachers and students than rural schools. But yet there were 

many schools both urban and rural without adequate number of 

reference books. Comparing government and private schools, 

private schools seemed to be slightly better equipped than 

government schools regarding reference books. This may be 

because private schools raised more funds for the purchase 

of books. 

schools 

books. 

Table 4.8.2 shows the number and percentage of 

regarding the extent of utilization of reference 

The schools were classified into three categories 

on the basis of the extent of utilization of reference books 

as 'Always', 'Sometimes' and 'Never' utilizing schools. 

Of the 165 urban schools, regarding reference 

materials for students 61.82 per cent came under the 

category of 'Always' utilizing while only 54.71 per cent of 

the 223 rural schools came under this category. 38~19 -~er 

cent. urban schools and 45.29 per cent rural sch6ols tcame 

under the lsecond category. There were no schools in the 

third category. 
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More private schools (62.56 per cent) came under 

the first category than government schools (51.98 per cent). 

37.44 per cent of private and 48.02 per cent of government 

schools came under the second category. 

Regarding the reference books for teachers, urban 

schools seemed to utilize this resource more than 

ruralschools since 77.58 per cent of urban schools came 

under the first category while only 62.33 per cent rural 

school came under this category. In the rest of the schools 

both in urban and rural, this resource was only utilized 

sometimes. 

Private schools seemed to utilize this resource 

more when compared to government schools. 73.93 per cent of 

private schools came under the first category schools while 

only 62.71 per cent of government schools came this 

category. In the rest of the schools both government and 

private, this resource was utilized only sometimes. 

~garding the extent of utilization of 

reference books for students and teachers, urban schools 

were better when compared to rural schools. This may be 

because of availability of these items were more "in urban 

schools. So also the private schools seemed to utilize ·this 

resource more than government schools. It can be concluded 

that-the available reference materials were not found fully 

utilized in many of the schools. 



"·'. Table 4. 9 Details Regarding the Extent of Availability and Utilization of Reference 
Materials in Library 

(Number and Percentage) 

Sl. category No·. of Extent of availability Total Extent of utilization Total 
No. schools ----------------------- ---------------------

having More Not Nil Always Some- Never 
than enough times 
enough 
& enough 

(1) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) (10) (11) 

------------------------------------------------------------------------------------------
1 Encyclopaedia 284 190 94 104 388 188 96 104 388 

(73.20) (48.97) (24.23) (26.80) (100) (48.45) (24.74) (26.80) (100) 

2 Standard text 265 163 102 123 388 143 122 123 388 
books in physics (68.30) (42.01) (26.29) (31.70) (100) (36.86) (31.44) (31.70) (100) 

3 Applied science 247 137 110 141 388 175 72 141 388 
books (63.66) (35.31) (28.35) (36.34) (100) (45.10) (18.56) (36.34) (100) 

4 Advanced science 232 112 120 156 388 __ , 94 138 156 388 
books 

' .. _ ,.., (59.80) (28.87) (30.93) (40.21) (100). (24.22) (35.57) (40.21) < l·ocn 

------------------------------------------------------------------------------------------
( contd ••• ) 



Table 4.9 (Contd •.. ) 

( 1 ) ( 2 ) ( 3 ) ( 4) ( 5) ( 6 ) ( 7 ) ( 8 ) ( 9 ) (10) (11) 
______ , ____________________________________________________________________________________ 

5 Text books for 94 52 42 294 388 53 41 294 388 
practicals (24.23) (13.40) (10.82) (75.77) (100) (13.66) (10.57) (75.77) (100) 

6 Books on pre- 105 81 24 283 388 76 29 283 388 
paration on aids (27.06) (20.88) (6.19) (72.94) (100) (19.59) (7.47) (72.94) (100) 

7 Science 

(a) Malayalam 174 113 61 214 388 139 35 214 388 
journals (44.85) (29.12) (15.72) (55.15) (100) (35.82) (9.02) (55.15) (100) 

(b) English 68 48 20 320 388 58 10 320 388 
journals (17.53) (12.37) (5.15) (82.47) (100) (17.53) (2.58) (82.47) (100) 

8 Periodicals 88 49 39 300 388 74 14 300 388 
(22.68) (1.2.63) (10.05) (77.32) (100) (19.07) (3.61) (77.32) (100) 

9 News Papers 73 48..:·. ~::: 25 315 388 60 13 .. 315 388 
(18.80) (12.37) (6.44) (81.19) (100) (15.46) (3.35) (81.19) (100) 

Note: Column (3) refers to the sum of numbers and corresponding percentages in columns (4) 
and ( 5) . 
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Table 4;9 shows the distribution of 
j 

schools 

according to the extent of availability and utilization of 

books in the library. The books were classified as 

encyclopaedia, standard textbooks in physics, applied 

science books, advanced science books, textbooks for 

practicals, books on preparation of aids, science journals, 

periodicals and newspapers. 

The schools were classified into three categories 

according to the extent of availability of books those 

having 'More than enough and enough', 'Not enough' and 

'Nil'. Again the schools more classified into the categories 

according to the extent of utilization of these materials as 

'Always', 'Sometimes' and 'Never' utilizing. 

Of. the total 388 schools selected for the study, 

284 schools (73.20 per cent) had encyclopaedia. Regarding 

the extent of availability 48.97 per cent of schools had 

enough of this item; 24.23 per cent came under the second 

category and 26.80 came under the third category. 

Regarding the extent of utilization of 

encyclopaedia, 48.45 per cent of schools came under first 

category that is 'Always' utilizing category. 24.70 per cent 

came under second category and 26.80 per cent came under the 

third category. 

As regards to standard textbooks in physi6~, in 

68.3~1 per cent of schools there were available.·· Regarding 
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the extent of .availability, 42.01 per cent came under the 

first, 26.29 per cent under the second and 31.70 per cent 

under the third categories of schools. 

Regarding the extent of utilization of these 

textbooks, 36.86 per cent came under the first, 31.44 per 

cent under the second and 31.70 per cent under the third 

categories of schools. 

Applied science books were available only in 63.66 

per cent of the schools. Regarding the extent of 

availability of these books 35.31 per cent came under the 

first, 28.35 under the second and 36.34 per cent under the 

third categories of schools. 

Regarding the extent of utilization 

science books, 45.10 per cent came under first, 

cent under second and 36.34 per cent under 

categories of schools. 

of applied 

18.56 per 

the third 

Advanced science books were available only in 

59.80 per cent of the 388 schools selected for the study. 

Regarding the extent of availability of these, only 28.87 

per cent came under the first, 30.93 per cent under the 

secpnd and 40.21 per cent under the third categories of 

schools. 

Regarding the extent of utilization of advanced 

science books, only around 60 per cent of the schools came 

under the first and second categories while 40 per cent 

schools were not at all utilizing their resource. 

;. 
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Textbooks for practicals were available in only 

24.23 per cent of schools while in 75.77 per cent of schools 

they were not available. Nearly 13 per cent of the schools 

came under the first category while 10.82 per cent came 

under the second category. 

Regarding the extent of utilization of the above 

books, only one-fourth of the schools came under the first 

and second categories while three-fourth of the schools came 

under the category of never utilizing. 

Books on preparation of aids were available only 

in 27.06 per cent of schools and the rest 72.94 per cent of 

schools did not possess these books. Regarding the extent of 

availability nearly 20 per cent schools came under the first 

category of· schools. 

Regarding the extent of utilization of the ~bove 

books,· only on~-fourth of schools were utilizing them 
' 

'Always' or at least 'Sometimes'. The rest th~ee-f~urth of 

the schools were not utilizing them at all. 

Science journals in Malayalam were available in 

44.85 per cent of schools. About 30 per cent of schools had 

enough or more than enough of these journals. Science 

journals in English were available in only 17.53 per cent of 

schools which clearly shows the inadequacy of this item. 

Less than 20 per cent of schools were utilizing this item 

always or at least sometimes. 
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Periodicals were available only in 22.69 per cent 

of schools. More than 75 per cent of school libraries lack 

these. The extent of availability and the extent of 

utilization were not at all satisfactory. 

Newspapers were available only in 18.80 per cent 

of the schools. More than 80 per cent of school libraries 

lack this item. As is seen from the table the extent of 

availability and extent of utilization were far 

satisfactory. 

from 

It is evident from the above discussion that many 

essential reference materials for the teaching of physics 

were not available in most of the school libraries with the 

exception of books like text books in physics, advanced 

science books, text books for practicals, encyclopaedia 

etc., which were available in more than 60 per cent of 

schools. The extent of utilization of many of these 

reference materials were far from satisfactory. 

Table 4.9.1 presents the distribution of urban 

schools according to the extent of availability and 

utilization of books in the library. 

Of the 165 urban schools sel~cted for the study, 

encyclopaedia was available in 85.45 per cent of urban 

schools. Regarding' the extent of availability, 61.82 per 

cent schools came under the first categ6ry, 23.64 per cent 

under second and 14.55 per cent under third categories. 



Table 4.9.1 ,Details Regarding the Extent of Availability and Utilization of Reference 
Materials in Library (Urban Schools) 

(Number and Percentage) 

Sl. Category No.of Extent of availability Total Extent of utilization Total 
No. schools ----------------------- ' ---------------------

having More Not Nil Always Some- Never 
than enough times 
enough 
& enough 

( 1 ) ( 2) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) (10) (11) 

------------------------------------------------------------------------.------------------
1 Encyclopaedia .. - . 141 102 39 24 165 108 33 24 165 

(85.45) (61.82) (23.64) (14.55) (100) (65.45) (20.00) (14.55) (100) 

2 Standard text 125 85 40 40 165 70 55 40 165 
books in physics (75.76) (51.52) (24.24) (24.24) (100) (42.42) (33.33) (24.24) (100) 

3 Applied science 140 82 58 25 165 105 35 25 165 
books (84.85) (49.70) (35.1'5) (15.15) (100) (63.64) (21.21) (15.15) (100) 

4 Advanced science 111 67 44 54 165 73 38 54 165 
books (67.27) (40.61) (26.67) (32.75) (100) (44.24) (23.03) (32.73) (100) 

-~----------------------------------------------------------------------------------------
( contd ... ) 



Table 4.9.1 (Contd ... ) 

( 1 ) ( 2 ) ( 3) ( 4 ) ( 5 ) { 6 ) ( 7) . ( 8 ) ( 9 ) (10) (11) 

--------------~-------------------------------------------~-------------------------------

5 Text books for 53 35 18 112 165 20 33 112 165 
practicals (32.12) (21.21) {10.91) {67.88) (100) (12.12) (20.00) (67.88) (100) 

6 Books on pre- 60 49 11 105 165 . 31 29 105 165 
paration on aids (36.30) {29.70) {6.67) (63.64) (100) (18.79) (17.58) (63.64) (100) 

7 Science 

(a) Ma1ayalam 90 62 28 75 165 37 53 75 165 
journals (54.55) (37.58) (16.97) (45.45) (100) (22.42) (32.12) (45.45) (100) 

(b) English 45 32 13 120 165 21 24 120 165 . 
journals (27.27) (19.39) (7.58) (72.73) (100) (12.73) (14.55) (72.73) (100) 

8 Periodicals 49 33 16 116 165 18 31 116 165 
(29.70) (20.00) (9.70) (70.30) (100) (10.91) (18.79) (70.30) (100) 

9 News Papers 46 29 17 119 165 19 27 119 165 
(27.88) (17.58) (10.30) (72.12) (100) (11.52) (16.36) (72.12) (100) 

Note: Column (3) refers to the sum of numbers and corresponding percentages in columns (4) 
and ( 5). 
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Regarding the extent of utilization, 65.45 per 

cent schools came under the category of 'Always' utilizing. 

14.55 per cent schools never utilized encyclopaedia. 

Standard textbooks in physics were available in 

75.76 per cent of urban schools while they were not 

available in 24.24 per cent of schools. Nearly half of the 

urban schools had enough of these books. 

Regarding the extent of utilization of 

physics text books, 42.42 per cent schools came 

first category while only 33.33 per cent came 

second category. 

standard 

under the 

under the 

Applied science books were available in 84.85 per 

cent of urban schools. About 50 per cent schools possessed 

sufficient numbers of these books. The rest of the schools 

did not possess or were no~ enough in number. 

Regarding the extent of utilization of applied 

science books, more than 80 per cent of school seemed to 

utilize always or at least sometimes. 

Advanced science books were available only in 

67.27 per-·cent schools. Nearly 40 per cent of schools had 

enough or more than enough of these books. In the rest 60 

per cent schools they were either not enough or nil. 

Regarding the extent of utilization, only 44.24 per cent 

schools came under the first category of 'Always' utilizing. 
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Only 32.12 per cent of the 165 urban schools 

possessed text books for practicals. About 20 per cent 

schools had enough or more than enough of them. The extent 

of utilization of this item was not at all satisfactory 

since about. 70 per cent schools came under the third 

category. 

Only 36.30 per cent of urban schools possessed 

books on preparation of aids. Regarding the extent of 

availability only about 30 per cent of school had enough ot 

more than enough of them. The extent of utilization was not 

satisfactory. 

Science journals in Malayalam were available in 

54.55 · per cent schools. Nearly 40 per cent of school had 

enough or more than enough of them. In the rest 60 per cent 

school were either not enough or nil. Regarding the extent 

of utilization 22.42 per cent came under the first category 

and 32.12 per cent under the second category. In the rest 

45.45 per cent this item was not at all utilized becauie 

they did not possess them. 

Science journals in English were available only in 

27.27 per cent urban schools. From the Table it is clear 

that both the extent of availability and utilization were 

not satisfactory. 

Periodicals and newspaper were available is only 

less than 30 per cent of schools. The extent of availability 
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and utilization of these items were far from satisfactory. 

From the above discussion it can be concluded that 

certain types of references materials were available in a 

good percentage of urban schools but certain items were not 

available to the required extent. Regarding most of the 

items, the extent of utilization was not up to the excepted 

level. This may be because these items were_not possessed by 

the school libraries.· 

Table 4.9.2 presents the distribution of rural 

schools according to the extent of availability and 

utilization of reference materials in the library. 

The classification of schools were done as in the 

previous cases. Of the 223 rural schools selected for the 

study, encyclopaedia was available only in 64.13 per cent of 

schools. About 40 per cent of schools had enough or more 

than enough of this item while in the rest of the school 

this item was either not enough or nil. Regarding the extent 

of utilization, 37.22 per cent came under first category and 

26.91 under second category. 

Standard physics text books were available in 

62.78 per cent of rural schools. Only about 35 per cent of 

schools came under the first category of schools. Regarding 

the extent of utilization, only 34.98 per cent came under 

first category of schools. 



Table 4.9.2 Details Regarding the Extent of Availability and Utilization of Reference 
Materials in Library (Rural Schools) 

(Number and Percentage) 

Sl. Category No.of Extent of availability Total Extent of utilization Total 
No. schools ~---------------------- ---------------------

having More Not Nil Always Some- Never 
than 
enough enough times 
& enough 

(1) ( 2 ) ( 3) ( 4) ( 5) ( 6 ) ( 7) ( 8 ) ( 9 ) (10) (11) 

------------------------------------------------------------------------------------------
1 Encyclopaedia "143 88 - 55 80 223 83 60 80 223 

(64.13) (39.44) (24.66) (35.87) (100) (37.22) (26.91) (35.87) (100) 

2 Standard text 140 78 62 83 223 78 62 83 223 
books in physics (62.78) (34.98) (27.80) (37.22) (100) (34.98) (27.80) (37.22) (100) 

3 Applied science 107 55 .. 52 116 223 59 48 116 223 
books (47.98) (24.66) (23.32) (52.00) (100) (26.46) (21.52) (52.00) (100) 

4 Advanced science 121 45 76 102 223 62 59 102 223 
books (54.26) (20.18) (34.08) (45.74) (100) (27.80) (26.46) (45.74) (100) 

------------------------------------------------------------------------------------------
(contd .•. ) 



Table 4.9.2 (Contd ... ) 

(1) ( 2 ) ( 3) ( 4) ( 5 ) ( 6) ( 7 ) ( 8) ( 9 ) (10) (11) 

_____________ ;...·~-=~~---------------------------------------.-;,:~·~------------------------------
5 Text books for 43 19 24 180 223 30 13 180 223 

practicals {21.08) (8.52) (10.76) (80. 72). (100) (13.45) (5.83) (80.72) (100) 

6 Books on pre- 45 32 13 178 223 21 24 178 223 
paration on aids (20.18) (14.35) (5.83) (79.82) (100) (9.42) (10.76) (79.82) (100) 

7 Science 

(a) Ma1ayalam 84 51 33 139 223 39 45 139 223 
journals (37.67) (22.87) (14.80) (62.33) (100) (17.49) (20.18) (62.33) (100) 

(b) English 23 16 7 200 223 12 11 200 223 
journals {10 .. 31) (7.17) (3.14) (89.69) (100) (5.38) (4.93) (89.69) (100) 

8 Periodicals 39 16 23 184 223 18 21 184 223 
(17.49) (7.17) (10.31) (82.51) (100) (8.01) (9.42) (82.51) (100) 

9 News Papers 27 19 8 196 223 12 15 196 233 
(12.11) (8.52) (3.59) (87.89) (100) (5.38) (6.73) (87.69) ( 1·00) 

Note: Column (3) refers to the sum of numbers and corresponding percentages in columns (4) 
and {5). 
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~pplied science books were available only in 47.98 
;I . 

per cent of schools. Only one-fourth of schools had enough 

or more than enough of this items. In the rest of the 

schools either these were not enough or nil. Regarding the 

extent of utilization, only about 50 per cent schools came 

under first and second categories. 

Advanced science books were available in 54.26 per 

cent of schools. Only about 20 per cent schools possessed 

this items to the required extent. Only about 55 per cent 

schools utilized this item always or at least sometimes. 

Text books on practicals and books on preparation 

of aids were available only in about 20 per cent rural 

schools. Regarding. these items, the extent of both 

a~ailability and utilization were far from satisfactory. 

Science journals in Malayalam were available in 

37.67 per cent of schools while there in English were 

available only in 10.31 per cent schools. Regarding these 

items also the extent of both availability and utilization 

were not at all satisfactory. The matter is not very much 

different in the case of periodicals (available only in 

17.49 per cent schools) and newspapers (available only in 

12.11 per cent schools). 

From the above an~lysis, it is evident that most 

of the rural school libraries were ill-equipped. Therefore 

the extent of utilization was also not at all satisfactory. 
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Urban schools seemed to be better equipped with reference 

materials when compared to rural schools. 

Table 4.9.3 shows the distribution of government 

schools on the basis of the extent of availability and 

utilization of reference materials in the library. 

The classification of schools were done as 

mentioned before regarding the extent of availability and 

utilization. Of the 177 government schools, 67.80 per cent 

schools had encyclopaedia. But 46.33 per cent of schools had 

enough of the item. In the rest of the schools this item was 

either not enough or nil. 

Regarding the extent of utilization of this item, 

about two-third of the schools came under the first and the 

second categories of 'Always' utilizing and 

utilizing. 

'Sometimes' 

Standard books in physics were available in 67.23 

per cent of schools. Only about 42 per cent of schools had 

enough or more than enough of this item. Regarding the 

extent of utilization, 42.37 per cent came under the first 

category and 24.86 per cent under the second category. 

Applied science books and advanced science books 

were available in· 60.45 per cent and 59.32 per cent of 

government schools. About 30 per cent of schools had enough 

or more than enough of t~ese items. The extent of 

utilization of these items were not up to the expected level 



Table 4.9.3 Details Regarding the Extent of Availability and Utilization of Reference 
Materials in Library (Government Schools) 

(Number and Percentage} 

Sl. Category No.of Extent of availability Total Extent of utilization Total 
No. schools ----------------------- ---------------------

having More Not Nil Always Some- Never 
than 
enough enough times 
& enough 

( 1 } ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) { 7 ) { 8 ) { 9 ) (10) (11) 

------------------------------------------------------------------------------------------
1 Encyclopaedia 120 82 38 57 177 82 38 57 177 

(67.80) (46.33) (21.47) (32.20) (100) (46.33) {21.47) (32.20) (100) 

2 Standard text 119 75 44 58 177 75 44 58 177 
books in physics (67.23} (42.37} (24.86) (32.77) (100) {42.37) {24.86) (32.77) {100} 

3 Applied science 107 54 53 70 177 63 44 70 177 
books (60.45) (30.51) (29.94) (39.55) (100) (35.59) (24.86) (39.55) (100) 

4 Advanced science 105 49 56 72 177 58 47 72 177 
books (59.32) (27.68) (31.63) (40.68) (100) (32.77) (26.55) (40.68) (100) 

------------------------------------------------------------------------------------------
( contd ... ) 



Table 4.9.3 (Contd ... ) 

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7) ( 8 ) ( 9 ) ( 10) (11) 

---------------------------------------------------------------------------------~--------

5 Text books for 40 21 19 137 177 21 19 137 177 
practicals (22.60) (11.86) (10.73) (77.40) (100) (11.86) (10.73) (77.40) (100) 

6 Books on pre- 43 32 11 134 177 20 23 134 177 
paration on aids (24.29) (18.08) (6.21) (75.71) (100) (11.30) (12.99) (75.71) (100) 

7 Science 

(a) Malayalam 67 47 20 110 177 32 35 110 177 
journals (37.85) (26.55) (11.30) (62.15) (100) (18.08) (19.77) (62.15) (100) 

{b) English 25 17 8 152 177 13 12 152 177 
journals (14.12) (9.60) (4.52) (85.88) (100) (7.34) (6.78) (85.88) (100) 

8 Periodicals 32 20 12 145 177 17 15 145 177 
(18.08) (11.30) ( 6. 78) (81.92) (100) (9.60) (8.48) (81.92) (100) 

9 News Papers 25 15 10 152 177 10 15 152 1.77 
(14.12) (8.47) (5.65) (85.88) (100) (5.95) (8.48) (85.88) (100) 

Note: Column (3) refers to the sum of numbers and corresponding percentages in columns (4) 
and ( 5) . 
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since 40 per cent of schools came under the third category 

of 'Never• utilizing. 

Text books for practicals and books on preparation 

of aids were not available sufficiently in about 75 per cent 

of government schools. The extent of utilization of these 

items were seen to be far from satisfactory. 

Science journals in Malayalam were available in 

37.85 per cent schools while those in English were available 

only in 14.12 per cent schools. The extent of availability 

and utilization of items were also not found to be 

satisfactory. 

Periodicals were available in only 18.08 per cent 

of government schools. About 11 per cent school had 

sufficient numbers of this item and in the rest of the 

schools this item was either insufficient or nil. The extent 

of utilization was ~lso poor as only 9.60 per cent schools 

came under the first category of 'Always• utilizing. 

Newspapers were available only in 14.12 per cent 

of schools which clearly shows the inadequacy and the cause 

of poor utilization of this item in the rest of the schools. 

It can be concluded that many essential reference 

materials for physics education were not available in 

adequate numbers in many government schools. Even the 

available materials were not made use of properly and 

effectively. Although effective utilization of reference 



Table 4.9.4 Details Regarding the Extent of Availability and Utilization of Reference 
Materials in Library (Private Schools) 

(Number and Percentage) 

Sl. Category --. No .of_ Extent of availability Total Extent of utilization Total 
No. schools ----------------------- ---------------------

having More Not Nil Always Some- Never 
than 
enough enough times 
& enough 

(1) ( 2 ) ( 3 ) ( 4) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) (10) (11) 

------------------------------------------------------------------------------------------
1 Encyclopaedia 164 108 56 47 211 89 75 47 211 

(77.73) (51.87) (26.54) (22.57) (100) (42.18) (35.55) (22.27) (100) 

. 
2 Standard text 146 88 58 65 211 92 54 65 211 

books in physics (69.19) (41. 71) (27.49) (30.81) (100) (43.60) (25.59) (30.81) (100) 

3 Applied science 140 83 57 71 211 83 55 71 211 
books (66.35) (39.34) (27.01) (33.61) (100) (39.34) (26.07) (33.61) (100) 

4 Advanced science 127 63 64 84 211 62 65 84 211 
books (60.19) (29.86) (30.33) (39.81) (100) (29.38) (30.80) (39.81) (100) 

------------------------------------------------------------------------------------------
(contd ... ) 



Table 4·.9.4 {Contd ... ) 

{ 1 ) { 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) (10) (11) 

----------~-----------------------------------------~-------------------------------------

5 Text books for 54 31 23 157 211 23 31 157 211 
practicals (25.59) (14.69) (10.90) (74.41) (100) (10.90) (14.69) (74.41) {100) 

6 Books on pre- 62 49 13 149 211 25 37 149 211 
paration on aids (29.38) (23.22) (6.16) (70.62) (100) (11.85) (17.54) (70.62) (100} 

7 Science 

(a) Malayalam 107 66 41 104 211 57 50 104 211 
journals (50.71) (31.28) (19.43) (49.29) (100) (27.01) (23.70) (49.29) ( 100). 

(b) English 43 31 12 168 211 22 21 168 211 
journals (20.38) (14.69) (5.69) (79.62) (100) (10.43) (9.95) (79.62) (100) 

8 Periodicals 56 29 27 155 211 23 33 155 211 
(26.54) (13.74) (12.80) (73.46) (100) (10.90) (15.64) (73.46) (100) 

9 News Papers 48 33 15 163 211 20 28 163 211 
(22.75) {15.64) {7.11) (77.25) (100) (9.48) (13.27) (77.25) (100) 

Note: Column (3) refers to the sum of numbers and corresponding percentages in columns (4) 
and ( 5) • 
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materials is an important a~pect of teaching, this is not 

found to be taking place in many of the government schools. 

Table 4.9.4 presents the distribution of private 

schools on the basis of the extent of availability and 

utilization of reference materials in the library. 

The classification of schools were done as 

mentioned before regarding the extent of availability and 

utilization. 

Of the 211 private schools, 77.73 per cent of 

schools had encyclopaedia. But only above 50 per cent of 

schools had enough or more than enough of this item. 

Regarding the extent of utilization, only 42.18 per cent 

schools came under the first category of 'Always' utilizing 

and 35.58 per cent under the second category of 'Sometimes' 

utilizing. 

Stan·dard books in physics were available in about 

70 per cent of private schools. But only about 40 per cent 

of schools posseqsed adequate number of this item. Regarding 

the extent of utilization, 43.60 per cent schools came under 

the first category of 'Always' utilizing and 25.59 per cent 

came under the second category of 'Sometimes' utilizing. 

Applied science books were available in 66.35 per 

cent private schools. But only about 40 per cent schools had 

enough or more than enough of these. In the rest of the 

schools these were either nil or not enough. Regarding the 
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extent of utilization of this item, 39.34 per cent came 

under the category of 'Always' utilizing. 

About 60 per cent of schools 

science books. Regarding the extent of 

possessed advance 

availability only 

29.86 per cent came under the first category of schools. In 

about 30 per cent schools, the extent of utilization was 

found to be the satisfactory as they came under the first 

category. 

Text books for practicals and Books on preparatiori 

of aids were available in less than 30 per cent of schools. 

Due to non-availability of these items in school libraries, 

the extent of utilization also was far from satisfactory. 

Science journals in Malayalam were available in 

50.71 per cent of schools. About 30 per cent schools came 

under 'More than enough and enough' category. In the rest of 

the schools these were either nil or not enough. Regarding 

the extent of utilization, only 27.01 per cent came under 

the category of 'Always' utilizing. 

Only 20.38 per cent of private schools 

science journal in English. So the extent 

availability and utilization were not found 

possessed 

of both 

to be 

satisfactory. The facts were not much different in the 

extent of availability and utilization of,, i terns such as 

periodicals and newspapers. ,, 

:r From the above analysis it is evident that the 
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extent of availability and utilization of reference 

materials were not found satisfactory in many private 

schools. Items such as encyclopaedia, textbooks in physics, 

applied science books, advanced science books etc., were 

available in more than 60 per cent of private schools. In 

many schools adequate number of these items were not 

available. Reference materials such as textbooks for 

practicals, science journals, periodicals etc., were 

inadequate or nil in many schools. 

In general private school libraries seemed 

slightly better equipped with reference materials than 

government school libraries. But this difference was not 

observed in the matter of the extent of utilization of 

materials. 

Table 4.10 Distribution of Schools According to the Level of 
Interest of Students in Reading Physics Books, 
Science Journals, etc. 

Interest Urban· Rural Government Private Total 
------------------------------------------------------------
Satisfactory 

Not 
satisfactory 

Total 

72 
(43.64) 

93 
{56.36) 

165 
{100) 

64 
(28.70) 

159 
{71.30) 

223 
(100) 

57 
(32.20) 

120 
(67.80) 

177 
{100) 

79 
(37.44) 

132 
(62.56) 

211 
(100) 

136 
(35.05) 

252 
(64.95) 

388 
(100) 
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Tabie 4.10 shows the distribution of 

according to the level of interest of students in 

science books, journals, periodicals etc. by 

management of schools. 

schools 

reading 

area and 

Out of the 388 schools, students belonging to 136 

schools (35.05 per cent) showed interest in reading science 

related materials which was satisfactory. But in the rest 

64.95 per cent it was not satisfactory. 

Urban school students showed a satisfactory level 

of· interest (43.64 per cent) than their rural counterparts 

(28.70 per cent). Again it can be seen from the Table that 

private school students showed a more interest (37.44 per 

cent) than their counterparts in government schools. 

It can be concluded that majority of students was 

not showing much interest in reading science books and 

materials especially rural school students. This may be 

because in many schools these items were inadequate or 

scarce in number and students were not trained to make use 

of the available materials effectively. It is the duty of 

science teachers ~o inculcate in students the habit of 

reading science related materials and thus to create an 

interest in science. 

Table 4.11 shows the number and percentage of· 

·teachers (urb~n, rural, government and private) according to 

their opinion on the reasons for the 'not satisfactory' 

nature Of!~ StUdentS I reading habitS o 
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Table 4.11 Opinion of Teachers, on the Reasons for the 'Not 
Satisfactory' Nature of Reading Habits Regarding 
Science Materials Among Students 

(Numbers and Percentage) 

No. Reason Urban Rural Govt. Pvt. Total. 

1 No.of books are 52 97 66 83 149 
not sufficient (55.91) (61.00) (55.00) (62.88) (59.13) 

2 There is no 29 43 40 32 72 
. library period (31.18) (27.04) (33.33) (24.24) (28.57) 

3 The students are 3 7 4 6 10 
not interested (3.23) (4.40) (3.33) (4.55) (3.97) 

4 The students are 9 12 10 11 21 
not encouraged (9.68) (7.55) (8.33) (8.33) ·(8.33) 

5 There is no person 
in charge of library 

------------------------------------------------------------
Total 93 159 120 132 252 

(100) (100) (100) (100) (100) 

From Table 4.10 it is seen that out of the 388 

schools, in 252 schools (64.95 per cent) the students' 

interest in reading science related materials were not 

satisfactory. So the opinion of teachers belonging to these 

252 schools were analysed. 

Majority of teachers (59.13 per cent) pointed out 

the inadequacy of the number of books to be the main reason 

for the 'not satisfactory' nature of students' reading 



Table 4.12 Distribution of Teachers according to their Suggestions for the 
Better Functioning of Library 

(Number and Percentage) 

Number Item Urban Rural 

(165)* (223)* 

Govern­
ment 

(177)* 

Private 

(211)* 

Total 

(388) 

--------------------------------------------------------------------------------
1 Appoint a trained 115 171 124 162 286 

Librarian (69.70) (76.68) (70.06) (76.78) (73.71) 

2 Collect new books 46 58 51 53 104 
every year (27.88) (26.01) (28.81) (25.12) (26.80) 

3 Allot library periods 104. 134 98 140 238 
in the Time-table (63.03) (60.09) (~5.37) (66.35) (61.34) 

4 Give additional benefits 29 43 35 37 72 
to those in charge of 
library (17.58) (19.28) (19.77) (17.54) (18.56) 

5 Provide facilities for 87 108 94 101 195 
students to sit and read 
in the library (52.73) (48.43) (53.10) (47.87) (50.26) 

* Total number of responses in each category. 
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habits. The lack of library period was pointed out by 28.57 

per cent of teachers while 3.97 per cent put the blame on 

students for not showing any interest in reading. 8.33 per 

cent teachers admitted that students were not encouraged to 

read. 

It can be concluded that without adequate number 

6f library books and journals related to science, it is 

difficult to cultivate healthy reading habits in students. 

Table 4.12 gives the number and percentage of 

teachers according to their suggestions for the better 

functioning of school libraries. 

Item 1, 'Appoint a trained librarian' was recorded 

by 286 teachers (73.71 per cent ). This was followed by 

item 3, 'Allot library periods in the Time-table.' (61.34 

per cent). Item 5, 'Provide facilities for students to sit 

and read in the library' was recorded by about 50 per cent 

to teachers. Items '2' and '4' were recorded by 26.80 per 

cent and 18.56 per cent of teachers respectively. The sub­

sample percentages are also provided in the Table. Item '1' 

was recorded by 76.68 per cent of rural school teachers 

while only 69.70 per cent of urban school teachers recorded 

it. This item was recorded by 76.78 per cent private school 

teachers while 70.06 per cent government school teachers 

recorded it. 



Table 4.13 Details regarding the Type of Laboratory 
(Number and Percentage) 

'Number Item Urban Rural Govern­
ment 

Private Total 

--------------------------------------------------------------------------------
.1 There is a separate 

laboratory for Phy-
sics in the School 

2 The Laboratory is 
common for Physics 
and Chemistry 

3 The laboratory is 
Common for all 
Science Subjects 

4 There is no Laboratory 
in the Schoo:], 

Total 

46 • 

(27.88) 

72 

{43.64) 

47 

(28.48) 

165 
(100) 

43 

(19.28) 

81 

(36.32) 

99 

(44.39) 

223 
(100) 

39 

(22.03) 

70 

(39.55) 

68 

(38.42) 

177 
(100) 

50 

(23.70) 

83 

{39.34) 

78 

(36.96) 

211 
(100) 

89 

(22.94) 

153 

(39.43) 

146 

(37.63) 

388 
(100) 
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The above discussion leads to the conclusion that 

'Appointment of trained librarians' in school libraries can 

improve the working of libraries to a great extent. In 

majority of schools teachers are only discharging the duties 

of librarian and they may be finding this inconvenient. 

4.1.3 Details Regarding Laboratory 

Effective utilization of laboratory Equipment<& and 

materials is very important aspect concerning physics 

education at the secondary level. Laboratory is considered 

to be a'n excellent instructional mode. 

Table 4.13 shows the type of laboratory available 

in the 388 Schools surveyed. 

Out of the 388 schools, only 89 schools (22.94 per 

cent) had a separate laboratory for physics. In about 40 per 

cent schools the laboratory was common for physics and 

chemistry. In the rest of the schools the laboratory was 

common for all science subjects. It can be further seen from 

the Table that the percentage of urban schools having 

separate laboratory for physics was more than (27.88 per 

cent) that of rural schools (19.28 per cent). Not muqh 

difference between government and private schools was 

observed regarding the type of laboratory. 
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Table 4.14.1 Number and Percentage of Schools where Experi­
ments are Demonstrated and Not Demonstrated 

(Number and percentage) 

Category 

Demonstrated 

Not demonstrated 

Total 

Urban - Rural 

108 
(61.71) 

67 
(38.29) 

165 
(100) 

131 
(58.74) 

92 
(41.26) 

223 
(100) 

Govern·- Private Total 
ment 

114 
(64.41) 

63 
(35.59) 

177 
(100) 

125 239· 
(59.24) (61.60) 

86 149 
. (40. 75) (38.40) 

~, 

211 
(100) 

388 
(100) 

Number and percentage of schools where experiments 

were demonstrated and not demonstrated is presented in 

Table 4.14.1. Experiments were demonstrated in 239 schools· 

(61.60 per cent) while it was not done in 149 schools 

(38.40 per cent). Not much difference was noticed between 

the sub-samples. 

Table. 4.14.2 presents ihe details regarding the 

room where experiments were demonstrated. 

Out of the 239 schools where experiments were 

demonstrated, only in 20.50 per cent of schools these were 

done in the labora~ory. In about 65 per cent of Schools, 

experiments were demonstrated either in classroom or in 

laboratory. The use of laboratory for demonstration purposes 
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Table 4.14.2 Details regarding the Room where Experiments 
are Demonstrated 

·Room 

Laboratory 

Classroom 

Library 

Laboratory as 
well as class-
room according 
to situations 

Total 

Urban 

30 
(27.78) 

8 
(7.41) 

70 
(64.81) 

108 
(100) 

(Number and Percentage) 

Rural 

19 
(14.50) 

26 
(19.85) 

86 
(65.65) 

131 
(100) 

Govern- Private Total 
ment 

25 
(21.93) 

16 
(14.04) 

73 
(64.04) 

114 
(100) 

24 
(19.20) 

18 
(14.40) 

83 
(66.40) 

125 
(100) 

49 
(20.50) 

34 
(14.23) 

156 
(65.27) 

239 
(100) 

was slightly better in urban schools than in rural schools. 

This difference was not seen much between government and· 

private schools. 

The details regarding the extent of availability 

and utilization of laboratory equipment are presented in 

Table 4.15. 

The Standard IX syllabus of Kerala contains the 

following chapters: 

(1) Nature of Light, (2) Colour of Light, (3) Magnetism, 



Table A.l5 Det~ils Regarding the Extent of Availability and Utilization of 
Laboratory Equipment 

(Number & Percentage) 

Extent of Availability Extent of Utilization 
-------------------------- -------------------------

_ No. Category More than Not Total Always Sometimes Never Total 
enough enough 
and enough 

--------------------------------------------------------------------------------
For teaching 
topics in: 

1 Optics 99 289 388 75 132 181 388 
(25.52) (74.48) (100) (19.33) (34.02) (4.65) (100) 

2 Heat 110. 278 388 64 137 l87 388 
(28.35) (71.65) (100) (16.49) (35.31) (48.20) (100) 

3 Magnetism 73 315 388 53 104 231 388 
(18.81) (81.19) (100) (13.66) (26.80) (59.54) (100) 

4 Electricity 60 328 388 43 102 243 388 
(15.46) (84.54) (100) (11.08) (26.29) (62.63) (100) 

5 ·Sound 67 321. 388 49 99 240 388 
(17.27) (82.73) (100) (12.63) (25.52) (61.86) (100) 

6 Mechanics 58 330 388 47 110 231 388 
(14.95) (85.05) (100) (12.11) (28.35) (59.54) (100) 

7 Electronics 30 358 388 32 90 266 388 
(7.73) (92.27) (100) (8.25) (23.20) (68.55) (100) 
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J 

( 4 ) 

( 6 ) 

Electrostatics, ( 5 ) Effects of Electric Current, 

Electromagnetic Induction,· (7) Power-Production and 

Transmission, ( 8 ) Radio-activity, (9) Energy from the 

Nucleus and (10) Electronics. 

The standard X syllabus of Kerala contains the 

following chapters: 

(1) Lenses, (2) Bodies in Motion, (3) Laws of Motion, 

(4) Forces in Nature, ( 5 ) Work, Power and energy, 

(6) Uniform Circular Motion, (7) Temperature and Heat, 

(8) Sound and (9) Electricity. 

For the purpose of analysis the equipments 

required to teach topics in optics, heat, magnetism, 

electricity, sound, mechanics and electronics were clubbed 

separately. The extent of availability and utilization of 

there equipments ar~ presented in Table 4.15. It can be seen 

from the Table that in more than 80 per cent of the schools, 

the equipment to teach topics in magnetism, electricity, 

sound, mechanics and electronics was not enough. About 70 
(, 

per cent of schools did not possess required equipment to 

teach topics in optics and heat. The extent of utilization 

of laboratory equipment was also not found to be 

satisfactory. The 'Always' utilizing category of schools 

were less than 20 per cent. 



Table . 4.15.1 Details Regarding the Extent of Availability and Utilization of 
Laboratory Equipment in Urban Schools 

(Number and Percentage) 

Extent of Availability Extent of Utilization 
-------------------------- -------------------------

No. Category More than Not Total Always Sometimes Never Total 
enough enough 
and enough 

--------------------------------------------------------------------------------
For teaching 
topics in: 

1 Optics 75 90 165 62 75 28 165 
(45.45) (54.55) (100) (37.56) (45.46) (16.97) (100) 

2 Heat 79 86 165 55 73 37 165 
(47.88) (52.12) (100) (33.33) (44.24) (22.42) (100) 

3 Magnetism 56 109 165 40 62 63 165 
(33.94) (66.06) (100) (24.24) (37.58) (38.18) (100) 

4 Electricity 47 118 165 35 55 75 165 
(28.48) (71.52) (100) (21.21) (33.33) (45.45) (100) 

5 Sound 53 112 165 34 61 70 165 
(32.12) (67.88) (100) (20.61) (36.97) (42.42) (100) 

6 Mechanics 48 117 165 30 69 66 165 
(29.09) (70.91) (100) (18.18) (41.82) (40.00) (100) 

7 Electronics 26 139 165 25 54 86 165 
(15.76) (84.24) (100) (15.15) (32.73) (52.12) (100) 



Table.:_· .4 .15. 2 Details Regarding the Extent of Availability and Utilization of 
Laboratory Equipment in Rural Schools 

(Number and Percentage) 

Extent of Availability Extent of Utilization 
-------------------------- ----------~--------------

No. Category More than Not Total Always Sometimes Never Total 
enough enough 
and enough 

--------------------------------------------------------------------------------
For teaching 
topics in: 

1 Optics 24 199 223 13 57 153 223 
(10.76) (89.24) (100) (5.83) (25.56) (68.61) (100) 

2 Heat 29 194 223 9 64 150 223 
(13.00) (87.00) (100) (4.04) (28.70) (67.26) (100) 

3 Magnetism 17 206 223 13 42 168 223 
(7.62) (92.38) (100) (5.83) (18.83) (75.34) (100) 

4 Electricity 13 210 223 8 47 168 223 
(5.83) (94.17) (100) (3.59) (21.08) (75.34) (100) 

5 Sound 14 209 223 15 38 170 223 
(6.28) (93.72) (100) (6.73) (17.04) (76.23) (100) 

6 Mechanics 10 213 223 17 41 165 223 
(4.48) (95.52) (100) (7.62) (18.39) (73.99) (100) 

7 Electronics 4 219 223 7 36 180 223 
(1.79) (98.21) (100) (3.14) (16.14) (80.72) (100) 





~:u Table 4 .15. 3 Det;.ails Regarding the Extent of Availability and Utilization of, - ~ 
Laboratory Equipment in Government Schools 

{Number_ and Percentage) 

Extent of Availability Extent of Utilization 
-------------------------- -------------------------

No. Category More than Not Total Always Sometimes Never Total 
enough enough 
and enough 

--------------------------------------------------------------------------------
For teaching 
topics in: 

1 Optics 45 132 
{25.42) (74.57) 

2 Heat 55 122 
(31.07) (68.93) 

3 Magnetism 24 153 
(13.56) (86.44) 

4 Electricity 24_ 153 
(13.56) (86.44) 

5 Sound 26 _. 151 
(14.69) (85.31) 

6 Mechanics 25 152 
(14.12) (85.88) 

7 Electronics 9 168 
(5.08) (94.92) 

177 
{100) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 

30 61 86 
(16.95) (34.46) (48.59) 

26 55 96 
(14.69) (31.07) (54.24) 

21 46 110 
(11.86) (25.99) (62.15) 

21 39 117 
(11.86) (22.03) (66.10) 

24 48 105 
(13.56) (27.12) (59.32) 

19 51 107 
(10.73) (28.81) (60.45) 

14 38 125 
(7.91) (21.47) (70.62) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 

177 
(100) 
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Table 4.15.4 Details Regarding the Extent of Availability and Utilization of 

Laboratory· Equipment in Private Schools 
(Number and Percentage) 

Extent of Availability Extent of Utilization 

No. Category More than Not Total 

For teaching 
topics in: 

enough enough 
·and enough 

1 Optics 54 157 
(25.59) (74.41) 

2 Heat 55 156 
(26.07) (73.93) 

3 Magnetism 49 162 
(23.22) (76.78) 

4 Electricity 36 175 
(17.06) (82.94) 

5 Sound 41 170 
(19.43) (80.57) 

6 Mechanics 33 178 
(15.64) (84.36) 

7 Electronics 21 190 
(9.95) (98.05) 

211 
(100) 

211 
{100) 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 

Always Sometimes Never 

45 71 95 
(21.33) (33.65) (45.02) 

38 82 91 
{18.01) (38.86) (43.13) 

32 58 121 
(15.17) (27.49) (57.35) 

22 . 63 126 
(10.43) (29.86) (59.72) 

25 51 135 
(11.85) (24.17) (63.98) 

28 59 124 
(13.27) (27.96) (58.77) 

18 52 141 
(8.53) (24.64) (66.82) 

Total 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 

211 
(100) 
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the non-availability of required equipment for teaching 

physics. 

Details regarding the extent of availability and 

utilization of laboratory equipment in government and 

private schools are presented in Tables 4.12.3 and 4.12.4. 

Equipment required for teaching topics in heat and sound was 

found to be little more in government schools than in 

private schools. For teaching all other topics, private 

schools seemed to be slightly better equipped than 

government school. The extent of utilization of equipment 

was not found to be satisfactory. In general it is found 

that below 20 per cent schools only utilize the laboratory 

facilities to a satisfactory level. 

It seemed reasonable to conclude that the extent 

of availability of equipment in laboratory in general is not 

satisfactory. The same holds true in the case of utilization 

also. Urban schools seemed to be better equipped than rural 

schools though not to a satisfactory level. Most of the 

schools still remain to be ill-equipped. 

Teachers opinion regarding the' reasons for 

inadequacy of equipment in the laboratory are presented in 

Table·4.16. 

Out of .the 388 teachers, 265 opined (68.30 per 

cent) that 'Lack of adequate funds' is the reason for the 

inadequacy of equipment. This was followed by 'Delay in 



Table 4.16 Opinion of Teachers regarding the Reasons for Inadequacy of 
Equipment in Laboratory 

No. Reasons Urban Rural 

(165)* (223)* 

Gover­
nment 
(177)* 

Private 

(211)* 

Total 

(388) 

--------------------------------------------------------------------------------
1 Lack of adequate funds 124 141 109 156 265 

(68.30) 

2 Lack of Space for 22 48 34 36 70 
storing equipment (18.04) 

3 Delay in repairing 88 86 70 104 174 
defective equipment (44.85) 

4 Formalities in 5 11 7 9 16 
purchasing them (4.12) 

* Total number of responses in each category. 

Number in brackets show percentages 
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Table 4.17.1 Details regarding the Condition of Laboratory Equipment 
(Number and Percentage) 

Number Item:· Urban Rural Government Private Total 

----------------------------------------------------------------------~---------

1 Most of the equipment are in 108 86 88 106 194 
working condition (65.45) (38.57) (49.72) (50.24) (50.0) 

2 A few of them are in working 52 134 86 100 186 
condition (31.52) (60.09) (48.59) (47.39)(47.94) 

3 Most of them are not in 5 3 3 5 8 
working condition (3.03) (1.35) (1.69) (2.37) (2.06) 

4 Not a single one is·in - - - ..... 

working condition 

--------------------~-----------------------------------------------------------

Total 165 
(100) 

223 
(100) 

177 
(100) 

211 388 
(100) (100) 



Tabl~ 4.17.2 Distribution of Teachers According to their Opinion regarding the 
Reasons for Laboratory Equipment to be in 'Not Working Condition' 

No. Reason Urban Rural 

(165)* (223)* 

Govern­
ment 
(177)* 

Private 

(211)* 

Total 

(388) 
--------------------------------------------------------------------------------

1 Lack of adequate funds 74 121 

2 Inferior quality of 65 87 
goods 

3 Careless handling by 40 24 
students 

4 Careless handling by 
teachers 

5 Lack of proper 114 162 
maintenance 

* Total number of responses in each category. 

Number in brackets show percentages 

68 127 

62 90 

31 33 

119 157 

195 
(50.26) 

152 
(39.18) 

64 
(16.49) 

276 
(71.13) 
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repairing defective equipment' (44.85 per cent). About 18 

per cent of teachers pointed out 'Lack of space for storing 

equipment' to be one of the reason~. 

It is quite evident from the above discussion that 

the major reason for the inadequacy o~ equipment in the 

laboratories is the lack of funds. Since laboratory is a 

very important resource for physics teaching, it should be 
1 . 

l 
well-equipped with all required and essential equipment. 

Details regarding the working condition of 

equipment in the laboratory is presented in Table 4.17.1 

In 50 per cent of the schools, most of the 

equipment were in working condition. In 47.94 per cent of 

schools only a few of the equipment were in working 

condition .. It can be seen from the Table 4.17.1 that in 

about 65 per cent of the urban schools, most of the 

equipment were in good condition but in only 38.57 per cent 

of rural schools it was so. This difference was not seen 

between government and private schools. 

Teachers' opinion regarding the reasons for the 

'not workipg condition' of the laboratory equipment is 
I 

presented in Table 4.17.2. 

276· teachers t71.13 per cent) out· of the 388 

teachers opined that the 'Lack of proper maintenance' was 

the reason for the equipment to be in 'not working 

condition'. 'Lack of adequate funds' was pointed out to be 
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the next important reason ~50.26 per cent). 'Inferior 

quality of goods' as a reason was pointed out by 39.18 per 

cent teachers . 
. 
It· can be-concluded that many of the laboratory 

equipment are not in working condition.pecause of the lack 

o( proper maintenance. Tha reason for this may be the lack 

of fundi required for maintenance of laboratory equipments. 

Table 4.18.i Opinion of Teachers regarding the Use of 
Laboratory by Students 

(Number and Percentage) 

Item Urban Rural .Govern- Private Total 
ment 

Quite often 11 8 5 14 19 
(6.67) (3.59) (2.82) ( 6. 64 ). (4.90) 

Rarely 74 118 72 120 192 
(44.85) (52.91) (40.68) (56.87) (49.48) 

Not at all 80 97 100 77 177 
(48.48) (43.50) (56.50) (36.49) (45.62) 

. ' ~ .... .,;..~, . 

------------------------------------------------------------
165 223 177 211 388 

. ,. (100) (100) 
: 

(100) (100) (100) 

~-

Table 4 .• 18 .1 gives the opinion of teachers 

regarding the use of laboratory by students. for practical 

work. 
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Table 4.18.2 Opinion of Teacpers regarding the reasons 

No. 

1 

2 

3 

4 

Laboratory' by Students 

Reason Urban 

(165)* 

Lack of equipment 

Lack of space in labora­
tory for conducting 
experiments 

110 

54 

Lack of individual experi- .. 46 
mentation facility 

The Students are not enco­
urged to use the laboratory 

6 

5 The authorities do not 
permit the use of Laboratory 
for fear of mishandling 

6 

7 

Teacher only demonstrates 
the experiments 

Others 

142 

23 

Rural Govern-
ment 

(223)* (177)* 

188 142 

73 45 

46 39 

9 4 

199 152 

17 19 

for 'Not 

Private 

(271)* 

156 

82 

53 

11 

189 

21 

Others include, 1. Lack of time 2. Lack of Practical hours 

* - Total number of responses in each category. 
Number in brackets show percentages. 

Usi.n_g the 

Total 

(388) 

298 
(76.80) 

127 
(32.73) 

92 
(23.71) 

15 
(3.87) 

341 
'(87.87) 

40 
(10.31) 
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It is found that in about 50 per cent of schools, 

the laboratory was used rarely by students for practical 

work. In 45.62 per cent schools it was 'not at all' used by 

students for practical work. Only in 19 schools (4.90 per 

cent) the laboratory was used frequently by students. 

The analysis of data suggests that in majority of 

schools, the laboratory is not properly utilized for physics 

teaching. This may be because there is no regular practical 

work in physics for standard IX and standard X in the 

schools of Kerala. 

The opinion of teachers belonging to urban, rural, 

government and private schools regarding the reasons for 

students 'Not using the laboratory' is given in Table 

4.18.2. In addition to the six reasons already provided, two 

other reasons were listed by the respondents. They are:-

1. Lack of time and 2. Lack of practical hours. 

341 teachers (87.87 per cent) out of 388, pointed 

out that 'Teacher only demonstrates the experiments' as the 

main reason for students not using the laboratory. This was 

followed by 'Lack of equipments' which was recorded by 76.80 

per cent of teachers. 'Lack of space in Laboratory for 

conducting experiments' was recorded by 32.73 per cent. 

It is reasonable to conclude that the students are 

not using the laboratory because the experiments are 

demonstrated only by teachers. As there is no prescribed 
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practical work for standard IX and standard X students, they 

are not encouraged to use the laboratory frequently. 

Table 4.19 

Time allotted 

Details regarding the Time Allotted to Physics 
Practicals in a week 

(Number and Percentage) 

Urban Rural Govern- Private Total 
ment 

------------------------------------------------------------
One or more 18 6 10 14 24 
periods (10.91) (2.69) (5.65) (6.64) (6.19) 

Time without 
affecting the 
normal class 
work 

Nil 147 . 217 167 ,, 19'7 . 364 
(89.09) (29.31) (94.35) (93~36) ( 9 3. 81) 

. ~ ' 

------------------------------------------------------------
Total 165 223 177 211 388 

(100) (100) (100) (100) (100) 

The time allotted to physics practicals in a week 

is given in Table 4.19. From the Table it can be seen that 

93.81 per cent of schools did not allot any time for physics 

~~~cticals. In 24 schools (6.19 per cent) one or more 

periods were allotted to practicals. This may be because of 

the fact ~p.at practicals in phy~d.cs are not prescribed for 

secondary schools students in the State of Kerala. 
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Table 4.20 Details regarding the way in which Experiments 
are Conducted 

No. Item Urban 

(Number and Percentage) 

Rural Govern- Private Total 
ment 

-~----------------------------------------------------------

1 

2 

3 

4 

Individually 
by pupils 

In Groups by 
pupils 

By pupils 
with the help 
of teachers 

By teachers 
themselves 

Total 

32 
(19.39) 

14 

(8.48) 

119 
(72.12) 

165 
(100) 

31 21 
(13.90) (11.86) 

6 12 

(2.69) (6.78) 

186 144 
(83.81)(81.36) 

223 
(100) 

177 
(100) 

42 
(19.91) 

8 

(3.79) 

161 
(76.30} 

211 
(100) 

63 
(16.24) 

20 . 

(5.15) 

305 
(78.61} 

388 
(100) 

The ways in which experiments were conducted is 

given in Table 4.20. In most of the schools (78.61 per cent) 

experiments were conducted by teachers themselves. In 16.24 

per cent schools experiments were conducted in groups by 

pupils. In none of the schools experiments were conducted 

individually by pupils. 

From the above analysis it is clear that in most 

of the schools teachers are only demonstrating 

experiments and students are only 'viewers.' 
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Table 4.21 Distribution of Schools according to the 
Availability of Attendant in Laboratory 

(Number and Percentage) 

Availability Urban Rrirai Govern- Private Total 
ment ,. ------------------------------------------------------------

Available 

Not available 

Total 

8 
(4.85) 

157 
(95.15) 

165 
(100) 

223 
(100) 

223 
(100) 

177 
(100) 

177 
(100) 

8 
(3.79) 

8 
(2.06) 

203 380 
(96.21) (97.94) 

211 
(100) 

388 
(100) 

Table 4.21 gives the distribution of schools 

according to the 1availability of attendants to assist 

teachers and students in the laboratory. 

It is seen from the Table that in 97.94 per cent 

of the schools attendant was not available. Attendants were 

available only in 8 schools, all of them were urban and 

belonged to private management. 

From the above dissuasion it is evident that the 
'\:-

post of attendant is not available in majority of the high 

schools in K~rala. 

Table 4.22 shows number and percentage of teachers 
f. 

according to their suggestions for the better functioning of 

laboratory. 



Table 4.22 Distribution of Teachers according to their Suggestions for the 
better Functioning of Laboratory 

No. 

1 

2 

3 

4 

·s 

6 

* 

(Number and Percentage) 

Item 

Allocate more founds for 
laboratory 

Repair equipments every 
year 

Provide Sufficient space 
in laboratory 

Provide more opportunity 
for practical work 

Encourage students to 
use laboratory 

Urban 
(165)* 

110 
(60.67) 

84 
(50.90) 

70 
(42.42) 

105 
(63.64) 

77 
(46.67) 

Appoint a full-time attend- 49 
dant to assist students and (29.70) 
teachers in laboratory 

Rural Government 
(223)* (177)* 

134 
(60.09) 

112 
(50.22) 

102 
(45.74) 

153 
(68.61) 

78 
'(34.98) 

53 
(23.77) 

104 
(58.76) 

80 
(45.20) 

65 
(36.72) 

112 
(63.28) 

71 
(40.11) 

. 42 
(23.73) 

Total number of responses in each category. 

Private· 
(211)* 

140 
(66.35) 

116 
(54.98) 

107 
(50.71) 

146 
(69.19) 

84 
(39.81) 

60 
(28.44) 

Total 
(388) 

244 
(62.89) 

196 
(50.52) 

172 
(44.33) 

258 
(66.49) 

155 
(39.95) 

102 
(26.29) 
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Of the 388 teachers responded, 165 were from urban 

and the rest 223 were from rural schools. 177 were from 

government school teachers and 211 were private school 

teachers. 

Item 4, 'Provide more opportunity for practical 

work' was recorded by about 66 per cent of teachers. About 

63 per cent of teachers recorded item l, 'Allocate more 

funds for laboratory.' About half of the teachers recorded 

item 2, 'Repair equipments every year.' Item '6' was the 

least recorded one. The sub-sample percentages are also 

provided in the Table 4.22. For most of the items, the 

percentages of private school teachers were slightly more 

than that of government school teachers. Not much difference 

is seen between the percentages of urban and rural sub-

samples. 

The above discussion leads to the conclusion that 

more opportunity for practical work should.be provided to 

students which will enable the laboratory to function in a 

better way.~ Allocation ·more funds for laboratory would also 

help in equipping the laboratory with required and essential 

equipments. 

4'.1. 4 Details Regarding Teaching Aids 

For the purpose of the study the teaching aids 

required for physics education are classified as non-



Table 4o23 Distribution of Schools according to the Extent of Availability and Utilization of 
Teaching Aids 

_·t-• (Number and Percentage} 

Category 
Extent of availabili~y Extent of utilization 

Enough Not Enough Nil Total Always Sometimes Never Total 

-------~ .. ~~-----------------:--------------------------·--------------------------~----------------------
Non-projected aids 
lo Graphs - - 388 388 - - 388 388 

- (100) : (100) {100) (100) 
2 0 Posters - - 388 388 - - 388 388 

(100) (100) (100) (100) 
3 0 Maps - 25 363 388 - 20 368 388 

(6o44) (93o56} (100} (5ol5) (94.85) (100) 
4 0 Charts - 18 370 388 - 15· 373 388 

(4o64) (95o36) (100) (3o87) ( 96 .. 13) {100) 
5o Models - 12 376 388 - 8 380 388 

(3o09) (96o91) (100) {2.06) (97o94) (100) 
6. Display boards - 21 367 388 - 13 375 388 

(5o4l) (94o59) {100) (3o35) (96o65) (100) 

Projected aids 
lo Slides - 80 308 388 - 62 326 388 

J4:.,._'.., (20o62) (79o38) (100) (l5o98) (84.02) . (100} 
2 0 Slide. projectors 42 22 324 388 15 43 330 388 

(10.82). (5o67) (83o51) (100) (3o87) (11.08) {85.05) {100). 
3 0 Film Strip - 94 294 388 - 90 298 388 

(24o23) (75o77) (100) (23.20) (76.80) (100) 
4 .. Film Strip 19 18 351 388 - 30 358 . 388 

(4o90) (4.64). (90o46) (100) (7o73) (92o37) (100) 
5. Filmstrip Projector - 24 364 388 - 24 364 388 

~ .... ( (6ol9) (93o8l) (100) (6.19) (93o81). (100) 

------------.----------------------------------------------------------------------------------------
(contd. o o) 



Table 4.23 {Contd ••• ) 

Extent of availability Extent of utilization 
Cat_egory --------------------------------- ----------------------------------------

Enough Not Enough Nil Total Always Sometimes Never Total 
------------------------------·----------------------------------------------------------------------
6. Sound films 32 12 344 388 - .. ~· . 36 352 388 

. (8.25) {3.09) {88.66) (100) (9.28) {90.72) (100) 
7. Sound film projector - 107 281 388 18 78 292 388 

(27.58) (72.42) {100) {4.64) (20.10) (75.26) {100) 
8. Microscope Slides 62 56 270 388 21 8.3 284 388 

{15.98) (14.43) . '( 69. 59) {100) {5.41) (21.39) (73.20) (100) 
9. Microscope - 41 347 388 - 32 356 388 

{10.57) (89.43) (100) {8.25) {91.75) (100) 
10. Motion Picture 27 5 ·- 356 388 - 31 357 388 

sound film (6.96) (1.29) (91.75) (100) (7.99) (92.01) (100) 
11. Motion picture 34 40 314 388 - 62 326 388 

sound film {8.76) (10.30) (80.93) (100) (15.98) (84.02) (100) 
.:12. Epidia Scope 10 56 322 388 - 51 337 388 

(2.58) (14.43) (82.99) (100) (13.14) (86.86) (100) 
Aural aids 
d. Radio 252 86 50 388 115 221 52 388 

"( 6 4. 9 5) (22.16) (12.89) (100) (29.64) (56.96) (13.40) . (100) 
·. :2. Tape Recorder 75 108 205 388 72 88 228 388 

(19.33) (27.84) (52.84) (100) (18.56) (22.68) (58.76) (100) 
:a. Television ·- ... 69 42 277 388 56 55 277 388 

(17.78) (10.82) (71.39) {100) (14.43) (14.18) (71.39) (100) 
:4. C.C.T.V. - - - 388 388 - - 388 388 

(100) (100) (100) (100) 
;5. VCR 34 25 329 388 - 59 329 . 388 

(8.76) (6.44) (84.79) (100) (15.21) (84.79) (100) 
. :computer 48 23 317 388 49 22 317 388 

(12.37) (5.93) (81.70) (100) (12.63) (5.67) (81.70) (100) 
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projected aids, projected aids, aural aids and computer. 

Details regarding the extent of availability and utilization 

of each aid are presented in Table 4.23. 

According to the extent of availability the 

schools were classified into three categories namely 'More 

than enough and enough'. 'Not enough and 'Nil.' According to 

the extent of utilization also the schools were classified 

into three categories namely 'Always' 'Sometimes' and 

'Never' utilizing. 

From the Table 4.23 one can see that non-projected 

aids like graphs and posters were not available in any of 

the 388 schools surveyed. Other non-projected aids like 

maps, charts, models and display boards were not available 

in more than 90 per cent of schools. The extent of 

utilization was not 1 at all satisfactory because of the non­

availability of these items. 

Of the 12 projected aids listed, microscope slides 

were available in required numbers only in 62 schools. Slide 

projectors were available in required numbers in 42 schools. 

Regarding other projected aids, they were either not enough 

or nil. 

Regarding the extent of utilization of these aids, 

schools com.ing under 'Always' utilizing ca'tegory were very 

few. Majority of scnools'came under the category of 'Never' 

J 
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utilizing. Few schools came under the category of 

'Sometimes' utilizing. 

Of the aural aids, radio was the most available 

aid and this item was enough in 252 schools (64.95 per 

cent). The next available item was tape recorder which was 

found enough in 19.33 per cent schools. But 52.84 per cent 

schools came under the category of 'Nil.' Television was not 

available in 71.39 per cent schools but they were found 

enough in 17.78 per cent schools. Closed circuit Television 

(C.C.T.V.) was not available in any of the 388 schools. 34 

schools had enough of Video Cassette Recorders (VCR) while 

329 schools did not possess VCR at all. 

Computer was not available in 317 schools (81.70 

per cent). This item was found enough in 12.37 per cent 

schools. In the rest of the schools this item was found not 

enough. 

under, 

·Regarding utilization of radio, 115 schools came 

'Always' utilizing category and 221 schools came 

hnder the second category of 'Sometimes' 

schools have under the third category. 

utilizing. 52 

Regarding the . 

utilization• of television 72 came under first category, 88 

under second and 228 came under the third category. 

Te£evision and VCR were found never utilized in 

277 and 329 schools respebtively. 317 schoo1s'dame under the 

third category of 'Never' utilizing regarding the use of 



Table .:L4:'. 2 3 .1 Distribution of Schools according t.o::· the Extent of Availa:Qili ty and Utilization of 
Teaching Aids in Urban Schools 

(Number and Percentage) 

Extent of availability Extent of utilization 
····-· Category --------------------------------- ----------------------------------------

Enough Not Enough Nil Total Always Sometimes Never Total 
--------------------------------------------------------------------------------------------------
Non projected aids 
1. Graphs - 20 145 165 - 15 150 165 

( 12 '.12} (87.88) (100) (9.09) (90.91) (100) 
2. Charts - 15 150 165 - 13 152 165 

(9.09} (90.91) (100) (7.88) (92.12) 
3. Models - 10 155 165 - 6 159 165 

(6.06) (93.94) (100) (3.64} (96.36) (100) 
4. Display boards - 14 151 165 - 8 157 165 

(8.48) (91.52) (100) (4.85) (95.15) (100) 

Projected aids 
1. Slides - 54 111 165 - 41 124 165 

(3.09) (96.91) (100} (24.85} (75.15} (100) 
2. Slide Projector 33 17 115 165 14 31 120 165 

(20.00) (10.30) (69.70) (100) (8.48) (18.79) (72.73) (100) 
3. Film Strips - 61 104 165 - 60 105 165 

T3 6 . 9 7 ) . ( 6 3 • o 3 ) (100) (36.36) (63.64) (100) 
4. Film Strips 15 12 138 165 - 22 143 165 

(10.82) .(5.67) (83.51) (100) (13.33) (86.67) (10.0). 
5. Sound film - 17 148 165 - 17 148 165 

(10.30) (89.70) (100) (10.30) (89.10) . (100) 
6. Film Projector 25 6 134 165 - 26 139 165 

(15.15) (3.64) (81.21) (100) (15.76) (84.24) (100) 
----------------------------------------------------------------------------------------------------

( contd .•. ) 



Table 4.23.1 (Contd ••. ) • -- -- ! ~~ 

Extent of availability Extent of utilization 
41>·~ Category --------------------------------- -----------------------~~---------------
~-} Enough Not Enough· Nil Total Always Sometimes . Never Total 

------------------------------------------------~-------------------------------------------------

7. Microscope Slides - 82 83 165 13 60 92 165 
(49.70) (50.30) (100) (7.88) (36.36) (55.76) (100) 

8. Microscope 41 ~ 36 88 165 14 52 99 165 
(24.85) (21.82) (53~33) (100) (8.48) (31.52) (60.00) (100) 

9. Motion picture - 32 133 165 - 28 137 165 
sound films (19.39) (80.61) (100) (16.97) (83.03) (100) 

10. Motion picture 20 4 141 165 - 26 139 165 
projector (12.12) (2.42) (85.45) (100) (15.76) (84.24) (100) 

11. Over head 24 29 112 165 - 46 119 165 
projector. (14.55) (17.58) (67.88) (100) (27.88) (72.12) (100) 

l2. Epidia Scope 8 34 123 165 - 31 134 165 
(4.85) (20.61) (74.55) (100) (18.79) (81.21) (100) 

Aural aids 
1. Radio 141 18 6 165 57 100 8 165 

j (85.45) . (10.91) {3.64) (100) {34.55) (60.61) (4.85) (100) 
:.2. Tape Recorder 48 83 34 165 41 68 56 165 

(29.09) .. · (50.30) (20.61) (100) (24.85) (41.21) (33.94) (100) 
. 3. Television 42 : 32 91 165 30 45 90 165 

(25.45) (19.39) (55.16) (100) (18.18) (27.27) (54.55) (100) 
'4. VCR 24 18 123 165 - 42 123 165 

(14.55) (10.91) (74.55) (100) (25.45) (74.55) (100) 
:computer 37' 15 113 165 40 12 113 165 

; (22.42) (9.09) (68.48) (100) (24.24} (7.27) (68.48) (100) 
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Table 4. 23.2 Di•stribution of Schools according to the Extent of Availability and Utilization of 
Teaching Aids in Rural Schools 

Category··-­
~-... ~.~ 

(Number and Percentage) 

Extent of availability 
•· ----------------------------------

Enough Not Enough Nil Total 

· Extent of utilization 

Always Sometimes Never Total 

---------------------------------------------------------------------------------------------------
Non pr.ojected aids 
L. Maps - 5 218 223 - 5 218 223 

(2.24) (97.76) (100) (2.24) (97.76) (100) 
2. Charts - 3 220 223 - 2 221 223 

(1.35) (98.65) (100) (0.90) (99.10) (100) 
3. Models - 2 221 223 - 2 221 223 

(0.90) (99.10) (100) (0.90) (99.10) (100) 
4. Display boards - 7 216 223 - 5 218 223 

(3.13) (96.86) (100) (2.24) (97.76) (100) 

Projected aids 
1. Slides - 26 197 223 - 21 202 223 

; ... (11.66) (88.34) (100) (9.42) (90.58) (100) 
2. Slide projector 9 5 209 223 1 12 210 223 

.: !\ (4.04) (2.24) (93.72) (100) (0.45) (5.38) (94.17) (100) 
,· 3:. Film Strip - 33 '190 223 - 30 193 223 
:' : (14.80) (85.20) (100) (13.45) (86.55) (100) 
. 4. Film Strip 4 6 ~- "213 223 - 8 215 223 -

projectors (1.79) (2.69) (95~.52) (100) (3.59) (96.41} (100} 
5. Sound film - 7 216 223 - 7 216 223 

(3.13) (96.86> (100) (3.13) (96.86) . ( 100) 
6 . Film Projector 7 6 210 223 - 10 213 223 

I \ (3.13) (2.69} (94.17) (100) (4.48} (95.52) (100) 
-----------------------------------------·-----------------------------------------------------------

(cont .•• } 



Table 4.23.2 (Contd ... ) 

Extent of availability Extent of utilization 
Category ----------------~---------------- ----------------------------------------

.. Enough Not Enough Nil Total Always Sometimes Never Total 

--------------------------------------------------------------------------------------------------
7. Microscope slides - 25 198 223 5 18 200 223 

(11.21) (88.79) (100) (2.24) (8.07) (89.69) (100) 
8~ .. , Microscope 21 20 182 223 7 31 185 223 

(9:42) (8.97) (81.61) (100) (3.14) (13.90) (82.96) (100) 
9. Motion picture - 9 214 223 - 4 219 223 

sound films (4.04) (95.96) (100) (1.79) (98.21) (100) 
10. Motion picture 7 1 215 223 - 5 218 223 

(3.14) (0.45) (96.41) .( 100) (2.24) (97.76) (100) 
11. Overhead projector 10 11 202 223 - 16 207 223 

(4.48) (4.93) (90.58) (100) (7.17) (92.83) (100) 
12. Epidia Scope 2 22 199 223 - 20 203 223 

(0.90) (9.87) (89.24) (100) (8.97) (91.03) (100) 

Aural aids 
.. ~1. Radio . 111 68 44 223 58 121 44 223 

., (49.78) (30.49) (19.73) (100) (26.00) (54.26) (19.73) (100) 
.. 2. Tape Recorder 27 25 171 223 - 31 20 172 223 

- (12.11) (11.21) (76.68) (100) (13.90)' (8.97) (77.13) (100) 
. ~ 3 .. Television . 27 10 .. 186 223 26 10 187 223 

(12.11) (4.48) (83.41) (100) (11.66) (4.48) (83.86) (100) 
4. C.C.T.V. 10 7 206 223 - 17 206 223 

(4.48) (3.13) (93.38) (100) (7.62) (92.38) (100) 
Computer 11 8 204 223 9 10 204 223 

(4.93) (3.59) (91.48) (100) (4.04) (4.48) (91.48) (100) 
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computer. This may be mainly because of the non-availability 

of these items. 

In general the availability and utilization of 

teaching aids for physics teaching are not satisfactory. 

Even the available aids are not found fully utilized. 

Details regarding the availability and utilization 

of teaching aids in urban and rural schools are presented 

separately in Tables 4.23.1 and 4.23.2. 

Non projected aids like graphs and posters were 

not available in urban and rural schools. Other non­

projected aids like maps, charts, models and displays boards 

were also not available in majority of the urban and rural 

schools. about 10 per cent of the schools that come under 

the 'Not enough' category were mostly urban schools. 

Regarding projected aids, a few schools come under 

the 'Enough' category of which most~of them· were urban 

schools. Of the category of schools that come under the 

category of 'Not enough', the percentage of urban schools 

was more than that of rural schools. Again 

4.23.1 and 4.23.2 it can be seen that the 

from Tables 

.extent of 

utilization of these items were not satisfactory. Comparing 

the percentages of schools coming under the category of 

'Sometimes' utilizing, one can see that the percentages of 

urban school~ were more than that of r~ral schools. 

Of the aural aids, radio was possessed by a good 
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percentage of schools. 85.45 percent of urban schools came 

under the category of 'Enough' while only 49.78 per cent of 
., 

rural schools came under this category. In the case of other 

aural aids also, the number of urban schools came under this 

category were more than that of rural schools. Regarding the 

extent of utilization of these aids, some schools came under 

the first category of 'Always' utilizing comparing the 

values in Tables 4.23.1 and 4.23.2, it can be seen that the 

percentages~of urban schools were more than the percentag~s 

of rural schools. Radio was found utilized 'Sometimes' in 

more than 50 per cent of urban and rural schools. 

Regarding the av?ilability of computers, 22.42 

p~r cent of urban schools came under the first category of 

''Enough' while only 4.93 per cent of rural schools came 

under this~_· category. Comparing the extent of utilization in 

urban and rural schools, the former type of schools seemed 

to use this ~bre often than the latter- type·. 

The analysis ~bf data suggest~J th~t although 

feaching aids are not available to a required extent"' in 

schools, the availability of aids are more in urban schools 

them in rural schools. Regarding the extent of utilization 

also, the urban · schools seem to utilize these more 

frequently them rural schools. This may be due to the non-

availability of many e~sential teaching aids in rural 

schools. 



Table 4. 23. 3 .. !!" Distribution of Schools according to the Extent of Availability::_ and Utilization of­
Teaching Aids in Government Schools 

(Number and Percentage) 

Extent of availability Extent of utilization 
Category 

Enough Not Enough _Nil Total Always Sometimes Never Total 

--------------------------------------------------------------------------------------------------
Non projected aids 
1. Maps - 11 166 177 - 8 169 177 

(6.21) (93.79) (100) (4.52) (95.48) (100) 
2. Charts - 6 171 177 - 5 172 177 

(3.39) (96.61) (100) (2.82) (97.18) (100) 
3. Models - 6 171 177 - 4 173 177 

(3.39) (96.61) (100) (2.26) (97.74) (100) 
4. Display boards - 7 170 177 - 5 172 177 

(3.95) (96.05) (100) (2.82) (97.18) (100) 

Projected aids 
.1. Slides - 32 145 177 - 24 153 177. 

(18.08) (81.92) (100) (13.56) (86.44) (100) 
2. Slide projector 15 8 154 177 5 14 158 177 

(8.47) (4.52) (87.01) (100) (2.82) (7.91) (89.27) (100) 
3. Film Strip - 41 136 177 - 39 138 177 

(23.16) (76.84) (100) (22.03) (77.97) (100) 
4. Film Strip 10 9 158 177 - 13 164 177 

projectors (5.65) (5.08) (89.27) (100) (7.34) (92.66) . ( 100) 
5. Sound film - 10 167 177 - 10 167 177 

(5.65) (94.35) (100) (5.65) (94.35) (100) 

----------------.------------------------------------------------------------------------------------
( contd ... ) 



Table 4.23.3 (Contd ... ) 

Extent of availability Extent of utilization 
Category --------------------------------- ---------------------------------------~ 

Enough Not Enough Nil Total Always Sometimes Never Total 

-----------------------------~--------------------------------------------------------------------

6. Film Projector 13 6 158 177 - 14 163 177 
(7.34) (3.39) (89.27) (100) (7.91) (92.09) (100) 

7. Micros~ope slides - 45 132 177 7 33 137 177 
(25.43) (7-4.58) (100) (3.95) (18.64) (77.40) (100) 

8. Microscope 32 25 120 177 9 44 124 177 
(18.08) (14.12) ·(67.80) (100) ( 5. 08) (24.86) (70.06) (100) 

9. Motion picture - 19 158 177 - 14 163 177 
sound films (10.73) (89.27) (100) (7.91) (92.09) (100) 

10. Motion picture 13 3 161 177 - 15 162 177 
(7.34) (1.69) (90.96) (100) (8.47) (91.53} (100) 

11. Overhead projector 14 20 143 177 - 24 153 177 
(7.91) (11.30) (80.79) (100) (13.56} (86.44) (100) 

12. Epidia Scope 3 20 154 177 - 17 160 177 
(1.69) (11.30) (87.01) (100) (9.60) (90.40} (100) 

Aural aids 
·1. Radio 109 34 34 177 55 106 16 177 

(61.58) (19.21) (19.21) (100) (31.03} (59.89) (9.04) (100} 
2. Tape Recorder 33 52 92 177 23 47 107 177 

(18.64) (29.38) (51.98) (100) (12.99) (26.55) (80.45) (100) 
3. Te1evis.ton 28 23 126 177 24 27 126 177 

(15.82) (12.99) (71.19) (100) (13.56) (15.25) (71.19) (100) 
4. V.C.R. 13 11 153 177 - 24 153 177 

(7.34) (6.21) (86.44) (100) (13.56) (86.44) (100) 
Computer 21 13 143 177 20 14 143 177 

(11.86) (7.34) (80~79) (100) (11.30) (7.91) (80.79) (100) 



Table 4 .... :2:3. 4 Distribution of Schools according to_ ,the Extent of .Availability and Utilization. of 
Teaching Aids in Private Schools 

(Number and Percentage) 

Extent of availability Extent of utilization 
-Gatec;ory 
-~:- Enoug~ Not Enough ~Nil Total Always Som~times Never Total 

-------------------------------~------------------------~-----------------------------------------

Non projected aids 
1. Maps - 14 197 211 - 12 199 211 

(6.64) (93.36) (100) ( 5. 69) (94.31) (100) 
2. Charts - 12 199 211 - 10 201 211 

(5.69) (94.31) (100) (4.74) (95.26) (100) 
3. Models - 7 204 211 - 4 207 211 

(3.32) (96.68) (100) (1.90) (98.10) (100) 
:4. Display boards - 14 197 211 - 8 203 211 

(6.64) (93.36) (100) (3.79) (96.21) (100) 

Projected aids 
il. Slides - 48 163 211 - 38 173 211 

(22.75) (77.25) (100) (18.01) (81.99) (100) 
, i2. Slide projector 27 14 170 211 10 29 172 211 

(12.80) (6.64) (80.57) (100) (4.74) (13.74) (81.52) (100) 
. ;3. Film Strip - 53 158 211 - 51 160 211 

(25.12) (74.88) (100) (24.17) (75.83) (100) 
:4. Film Strip 9 9 193 211 - 17 194 211 

projectors (4.27) (4.27) (91.47) (100) (8.06) (91.94) (100) 
:s. Sound film - 14 197 211 - 14 197 211 

(6.64) (93.36) (100) (6.64) (93.36) . ( 100) 
:6. Film Projector 19 6 186 211 - 22 189 211 

(9.00) (2.84) (88.15) (lQO) (10.43) (89.57) (100) 
-----------------~------------~~------------------------------------------~-------------------------

(contd ••. ) 



Table 4.23.4 (Contd •.• ) 
' 

Extent of availability Extent of utilization 
Category --------------------------------- ----------------------------------------

--- Enough Not Enough Nil To.tal Always Sometimes Never Total 

---------------------------------------------------------------------------------------------------
7. Microscope slides - 62 149 211 11 45 155 211 

(29.38) (70.62) (100) (5.21) (21.33) (73.46) (100) 
8. Microscope 30 31 150 211 12 39 160 211 

(14.22) (14.69) (71.09) (100) .(5.69) (18.48) (75.83) (100) 
9. Motion picture - 22 189 211 - 18 193 211 

sound films (10.43) (89.57) (100) (8.53) (91.47) (100) 
10. Motion picture 14 2 195 211 - 16 195 211 

(6.64) (0.95) (92.42) (100) (7.58) (92.42) (100) 
:11. Overhead projector 20 20 171 211 - 38 173 211 

(9 .• 48) (9.48) (81.04) (100) (18.01) (81.99) (100) 
-12. Epidia Scope 7 36 168 211 - 34 177 211 

(3.32) (17.06) (79.62) (100) (16.11) (83.39) (100) 

Aural aids 
: .:1. Radio 143 52 16 211 60 115 36 211 

: ._, )~ (67.77) (24.64) ( 7·. 58) (100) (28.44) . (54.50) (17.06) (100) 
. : i2. Tape Recorder 42 56 113 211 49 41 121 211 

(19.90) (26.54) (53.55) (100) (23.22) (19.43) (57.35) ( 100") 
:3-. Television 41 19 151 211 32 28 151 211 

(19.43) (9.00) (71.56) (100) (15.17) (13.27) (71.56) (100) 
A. V.C.R. 21 14 176 211 - 35 176 211 

(9.95) (6.64) (83.41) (100) (16.59) (83.41) (100) 
:computer 27 10 174 211 . 29 8 174 211 

(12.80) (4.74) (82.46) (100) (13.74) (3.79) (82.46) (100) 
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Details regarding the extent of availability and 

utili~ation of teaching aids in government and private are 

given in Tables 4.23.3 and 4.23.4. 

Regarding the availability of non-projected aids, 

none of the government or private schools came under the 

'Enough' category schools. In the 'Not enough' category 

schools, the percentages of private schools, were slightly 

more than that of government schools for item like charts 

and display boards. Because of the scarcity of items the 

extent of utilization was found unsatisfactory. 

Regarding the availability of projected aids the 

percentages of private schools, that came under the category 

of 'Enough' were a little more than that of government 

schools. 

slides, 

available 

Slides, slide projector, microscope, microscope 

epidia scope and overhead projector were found 

in about 20 per cent of private schools although 

not sufficlent in numbers. But the percentages of government 

schools possessing these items were little·less then private 

schools exc~pt microscope. The extent 6f' utilization of 

these items was not found satisfactory because more than: 80 

per cent schools came under the category of 'Never' 

utilizing. 

Comparing· the availability of aural aids in 

private and government schools, the percentages of private 

schools that carne under the 'Enough' category were found 

• 
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more than that of government schools. Radio was not 

available in 7.58 per cent of private schools white 19.21 

per cent of government school did not possess this item. 

Nearly half of the urban and rural school did not possess 

tape recorders. Regarding other items there was not much 
( 

difference between there was not much difference between 

thes·e two types of schools. The difference in the 

availability and utilization of computers was also 

negligible between these two types of schools. 

In general there is not much difference in the 

extent of availability and utilization of teaching aids 

between government and private schools. The availabi~ity of 

certain projected aids, and radio were found more in private 

schools and this holds true regarding the extent of 

utilization also. 

4.1.5 Co-curricular activities 

Number and percentage of schools where project 

works in physics are taken up and not taken up are presented 

in Table 4.24.1. 

From the Table it can be seen that project works 

in physics were taken up only in 14.69 per cent of school 

while these were not taken up in 85.31 per cent schools. 

Sub-sample percentages are also presented in the Table which 

shows that project works were taken up in 26.06 per cent 
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Table 4.24.1 Number and Percentage of Schools where Project 
Works in Physics are '-r.aken up- and 'not ~,aken up' 

Item 

Project work 
taken up 

Project work 
not taken up 

Total 

\_, 

Urban 

43 
{26.06) 

122 
{73.94) 

165 
(100) 

I 

{Number pnd Percentage) 

Rural Govern- Private Total 
ment 

14 21 36 57 
(6.28) {11.86) {17.06) (14.69) 

209 156 175 331 
{93.72) {88.14) {82.94) {85.31) 

223 
{100) 

177 
{100) 

211 
(100) 

388 
{100) 

urban schools while these were taken up only 6.28 per cent 

in rural schools. The percentage of private schools taking 

up projects was slightly more than t~at of government 

schools. 

Th~ analysi~ of data suggests that projects works 

in physics are not taken up in majority of schools. 

Tea·chers opinion regarding the reasons for 'not 

taking up' project works in physics are presented in Table 

4.24.2. 
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Table 4.24.2 Opinion of Teachers regarding the Reasons for 
'Not taking up' project works 

· (Number and Percentage) 

No. Item Urban 

(122)* 

Rural Govern- Private Total 
ment 

(209)* (156)* (175)* (331) 

1 Lack of necessary 
facilities for 
project work 

84 175 101 158 259 
(68.85) (83.73) (64.74) (90.29) (78.25) 

2· Lack of theoretical 
and technical know­
ledge about the pro~ 
ject work on the part 
of teachers 

3 Lack of financial 62 
assistance (50.82) 

4 Lack of co-opera- 49 
tion from students(40.16) 

5 Lack of encourage- 28 
ment from parents (22.95) 

140 85 
(66.99).' (54.49) 

; .. 

61 46 
(29.19) (29.49) 

44 32 
(21.05) (20.51) 

* Total number of responses in each category. 

117 202 
(66.86) (61.03) 

64 110 
(36.57) (33.23) 

40 72 
(22.86) (21.75) 

From Table 4.24.1 it can be seen· that in 331 

schools project works in physics were not taken up. This 

consisted of 122 urban and 209 rural schools. 156 were 

government and the rest 175 were private schools. The 

opinion~6f teachers from these 331 schools are presented in 
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Table 4.24.2. Of these 331 teachers, 259 (78.25 per cent) 

were of the opinion that 'Lack of necessary facilities' was 

the reason for not taking up project works. 61.03 per cent 

of teachers pointed out 'Lack of financial assistance' to be 

the reason. 'Lack of co-operation from students' was pointed 

out as a reason by 33.23 ·per cent of teachers. it should be 

noted that 'Lack of theoretical and technical knowledge 

about project work or the part of teachers' was not pointed 

by any one of the teachers. The sub-sample percentages are 

also provided in Table 4.24.2 which shows some differences 

in opinion regarding item 1, 'Lack of necessary facilitiesr 

which was found recorded by more urban school teachers than 

rural teachers and also by more private school teachers than 

government school t~achers. 

Table 4.25.1 Number and Percentage of Schools where Science 
clubs are Functioning and Not Functioning 

Item Urban 

Functioning 124 
(75.15) 

Not functioning 41 
(24.85) 

(Number and Percentage) 

Rural Govern- Private Total 
ment 

136 112 148 260 
(60.99) (63.28) (70.14) (67.01) 

87 65 63 ·128 
(39.01) (36.72) (29.86) (32.99) 

----------------------------------------------~-------------
Total 165 223 177 211 388 

(100) (100) (100) (100) (100) 

. ~ . 

~-· ·. 
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Table 4.25.1 gives the number and percentage of 

schools where science clubs are functioning and not 

functioning. 

Of the 388 school selected for the study, in 260 

schools (67.01 per cent) science clubs were functioning and 

in 128 schools (32.99 per cent) club were riot functioning. 

Regarding sub samples, science clubs were functioning in 

about 75 per cent urban schools while in the case of rural 

schools it was about 60 per cent only. The percentage of 

private schools where clubs were functioning was found to be 

more (70.14 per cent) than that of government schools (3.28 

per cent). 

From the above analysis it is evident that science 

clubs are not functioning in more than one fourth of schools 

selected for the study. 

Opinion of teachers regarding the reasons for 

science clubs 'not functioning' in schools are· presented in 

~able 4.25.2 

In addition to the reasons already listed, two 

more reasons were identified. They are 'Lack of space' and 

'Lack of finance.' The opinion of teachers from 128 schools 

where science clubs were not functioning were analysed and 

presented in Table 4.25.2. Out of 128 scho6ls,··41 were urban 

and 87 were rural; 65 were government schools and 63 were 

private schools (Table 4.25.1). Item 1, 'Lack of 



222 

Table 4.25.2 Opinion of Teachers regarding the Reasons for 
Science Clubs 'Not Functioning' in Schools 

No. 

1 

2 

3 

4 

']' 

5 

(Number and Percentage) 

Item Urban 

(41)* 

Lack of initiative 10 
on the part of (24.39) 
teachers 

Lack of enthusiasm 10 
on the part of stu-
dents (24.39) 

Lack of interest 7 
of parents (17.07) 

Lack of encourage- 23 
ment form (56.10) 
administrators 

Others 10 
(24.39) 

Rural Govern- Private Total 
ment 

(87)* (65)* (63)* (128) 

21 15 16 31 
(24.14) (23.08) (25.40) (24.22) 

18 12 16 28 

(20.69) (18.49) (25.40) (21.88) 

8 8 7 15 
(9.20) (12.31) (11.11) (11.72) 

58 39 42 81 
(66.67) (60.00) (66.67) (63.28) 

19 12 17 29 
(21.84) (18.46) (26.98) (22.66) 

Others include 1. Lack of space 2. Lack of finance 

* Total number of responses in·each category. 

encouragement from administrators' as a rea.'son was recorded 

by 63.28 per cent of teachers which was followed by item 4, 

'Lack of initiative on the part of teachers.' Therefore the 

main reason for science.club 'Not functioning' in many 
r 

schools can be attributed to the lack of encouragement from 

administrators. 

The activities of science clubs are presented in 
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Table 4.26. The analysis was done for the 260 schools where 

science clubs were found functioning. The 260 schools were 

constituted of 124 urban and 136 rural schools; 112 govern-

ment and 148 private schools. The sub-sample percentages are 

also presented in the Table. 

Table 4.26 Distribution of schools according to the Activi­
ties of Science Club where it is Functioning 

No. 

1 

2 

3 

4 

5 

6 

* 

(Number and Percentage) 

Activities 

Field trips 

Exhibitions 

Project ·works 

Visi i;.s 
.~.: ; : ;· 

Improvisation of 
equipment:> 

Drawing charts, 
models, maps etc. 

Urban 

(124)* 

32 
(25.81) 

112 

Rural Govern- Private Total 
ment 

(136)* (112)* (148)* (260) 

26 22 36 58 
(19.12) (19.64) (24.32) (22.31) 

73 76 109 185 
(90.32)' (53.68) (67.86) (73.65) (71.15) 

43 14 21 36 57 
(34.68) (10.29) (18.75) (24.32) (21.92) 

29 25 22 32 54 
(23.39) (18.38) (19.64) ( 21.6 'l) (20.77) 

86 85 71 100 171 
(69.35) (62.50) (63.39) (67.57) (65.77) 

64 51 56.~ ,, 59 115 
(51.61) (37.50) (50.00) (39.86) (44.23) 

Total number in each category. 

The various activities of the science clubs listed 

were field trips, exhibitions, project works, visits, 
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improvisation of equipmenb_, and drawing chart, maps, etc. 

71.15 per cent of the schools conducted exhibitions as part 

of the activities of school science club. The next important 

activity of science club was found to improvisation of 

equipment {65.77 per cent). Drawing charts, maps, etc. were 

undertaken in 44.23 per cent schools. The rest of the 

activities were undertaken only in about 20 per cent 

schools. From the sub-sample percentage given in the Table 

it is found that urban schools science clubs seemed to be 

more active them rural school science clubs. 

The analysis of data regarding science 

activities suggests that exhibitions and improvisation 

club 

of 

equipments are the major activities of school science clubs. 

4.1.6 Details Regarding Environmental Resources 

Environmental resources play a vital role in 

physic~ education at the secondary stage. Therefore their 

availability, utili~ation and various uses ~re studied. 

(a) Engineering factories 

Table 4.27 give~ the number and percentage of 

physical science teachers on the basis of their opinion on 

the uses of engineering factories as an ~nvironmental 

resource for physics education in the. secondary schools of 

Kerala according to area and management of schools. 



Table 4.27 Opinion of Teachers on the uses of Engtnering Factories as an Environmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- -----------------------

RU NRU Total RU NRU Total RU NRU Total RU NRU Total 
RU NRU Grand 

total total total 

---------------------------------------------------------------------------------~--------------------------------------------------------------

1. Observes methods 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
and techniques of (100) (100) (100) (100) (100) (100) (100) (100) ( 100) (100) 
fabrication 

2. Learns to improvise 158 7 165 210 13 223 164 13 U7 ':, 204 7 211 368 20 388 
different apparatus (95.76) (4.24) (100) (94. 17) (5.83) (100) (92.66) (7.34) (lOO) (96.68) (3.32) ( 100) (94.85) ( 5. 15) (100) 

3. Observes various 152 13 165 212 11 223 157 20 177 207 4 211 364 24 388 
Production Processes (92. 12) (7.88) (100) (95.07) (4.93) (100) (88.70) (11.30) (100) (98.10) ( l. 90) (100) (93 .81) (6.19) (100) 

4. Observes and under- 97 68 165 123 100 223 100 77 177 120 91 211 220 168 388 
stands working (58.79) (41.21) (100) (55.16) (44.84) (100) (56.50) (43.50) ( 100) (56.87) (43.13) (100) (56.70) (43.30) (100) 
models 

5 Learns the different 154 11 165 201 22 223 161 16 177 194 17 211 355 33 388 
skills required for . (93. 33) (6.67) (100) (90.13) (8.87) (100) (90.96) (9.90) (100) ( 91.94) (8.06) (100) (91.49) (8.51) (100) 
different types of 
work 

6. Gets familiarised 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
"with modern develop- (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 
ment in science and 
technology 

7. Helps to develop simple 44 121 165 48 175 223 44 133 177 48 163 211 92 296 388 

workng models (26.67) (73.33) (100) (21.52) (78.48) (100) (24.8H' (75. 14) (100) (22.75) (77.25) (100) ·(23.71) (76.29) (100) 
-------------------------------------------------------------------------------------------------------------------------------------------------

(Contd •.• ) 

/." 
-.f 



Table 4.27 (Contd ... ) 

Urban Rural 
Use ----------------------

RU NRU Total RU NRU 

Government 

Total RU NRU Total RU 

Private 

NRU Total 
RU 

total 
NRU Grand 

tot a 1 tot a 1 

------------------------------------------------------------------------------------------------------------------------------------------------
8. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) ( 100) (100) (100) (100) ( 100) ( 100) ( 100) 
9. Gets first hand 165 -.. 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) (100) (100) (100) (100) (100) ( 100) (100) 
10. Can be used in co- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

ordinating inte1le- (100) ( 100) (100) (100) (100) (100) (100) (100) ( 100) (100) 
ctual and manual labour 

11. Provides practical 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
experience ( 100) (100) (100) (100) (100) (100) (100) ( 100) (100) (100) 

12. Learns of repair 53 112 165 48 175 223- 44 133 177 57 154 211 101 287 388 
certain equipment (32.12) (67 .88) (100) . (21.52) (78.48) (100) (24.86) (75. 14) (100) (27 .01) (72.99) (100) (26.03) (73.97) (100) 

13. Helps/can be used in 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
bridging the gap bet- (100) (100) (100) ( 100) (100) .( 100) (100) ( 100) ( 100) (100) 
ween theory and practice 

14. Caters to the develop- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
ment of creativity, (100) ( 100) (100) (100) (100) (100) (100) ( 100) (100) (100) 
self expression etc. 

RU - Recorded use 
NPU - Not recorded use 
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In the discussion which follows, the percentages 

of total sample which identified and did not identify each 

use are reported. The percentages of different categories of 

teachers namely urban, rural, government and private are 

reported. 

Analysis of data in Table 4.27 indicates that 

eight out of the 14 uses of engineering factories were 

pointed out by cent percent of the teachers. These were uses 

number 1, number 6, number 8, number 9, number 10, number 

11, number 13 and number 14. 

Of the 388 teachers, 368 teachers (94.85 per cent) 

pointed out use number 2 that is 'learns to improvise 

different apparatus' as a use of engineering factories while 

only 20 teachers (5.15 per cent) did not find this as a use. 

The percentage of urban, rural, government and private 

teachers who pointed out this use were 95.76, 94.17, 92.66 

and 96.88 respectively. 

Use number 5, that is 'learns the different skills 

required for different types of work' is recorded by 91.49 

per cent of total teachers. More than 90 per cent of 

teachers belonging to different categories of schools namely 

urban (93.33 per cent), rural (90.13 per cent), government 

(90.96 per cent) and private (91.94 per cent) pointed out 

this use. 

Use number 4 that is 'observes and understands 
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working models' was recorded by only 56.70 per cent of total 

teachers. More than 50.00 per cent of teachers belonging to 

all categories namely urban, rural, government and private 

pointed out the use. 

Regarding uses numberc7 and 12, only 23.71 per 

cent and 26.03 per cent of the total sample recorded these 

uses while 76.29 per cent and 73.97 per cent did not record. 

More than 20.00 per cent of teachers belonging to different 

Ga-t:e<3e-r--i-e-s categories namely urban, rural, government and 

private recorded the use number 7. More than 70.00 per cent 

of teachers belonging to these categories did not record 

this use. Regarding use number 12, the percentages of 

teachers belonging to all ·categories except urban (32.12) 

were less than 30.00 per cent. 

From the above discu~sion it can be concluded that 

most of the teachers belonging to all categories namely 

urban, rural and government and private were aware of most 

of the uses of engineering factories as an environmental 

resource. 

Uses of engineering factories such as 'helps to 

develop simple working models', 'learns to repair certain 

equipments', etc. were not known to many of the teachers. In 

order to make use of engineering factories as an 

environmental resource for physics teaching, teachers need 

to be fully aware of all the identifiable uses of these. 



Table 4.28 Opinion of Physical Science Teachers on the uses of S•all Scale Industrial Units as an Environmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Tota 1 RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes methods 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

and techniques of (100) (100) (100) (100) ( 100) ( 100) (100) ( 100) (100) (100) 

fabrication 
2. Learns the skills 72 93 165 138 85 223 81 96 177 129 82 211 210 178 388 

in carpentry (43.64) (56.36) (100) (61.88) (38.11). (100) (45.76) (54.24) (100) (61. 14) (38.86) (100) (54. 12) (45.88) (100) 

3. Learbs to improvise 88 77 _165 134 89 223 . 92 85 177 130 81 211 222 166 388 

different apparatus (53.33) (46.67) (100) (60.09) (39.91) (100) (51.98) (48.02) ( 100) (61.61) (38.39) (100) (57.22) (42.78) (100) 

4. Observes various 143 22 165 192 31 223 135 42 177 200 11 211 335 53 388 

production processes (86.67) (13.33) (100) (86.10) (13.90) (100) (76.27) (23.73) (100) (94.79) ( 5. 21) (100) (86.34) .(13.66) ' ( 100) 
5 Observes and under- 115 so 165 192 31 223 138 39 177 169 42 211 307 81 388 

stands working (69.70) (30.30) (100) (86.10) (13.90) (100) (77.97) (22.03) (100) (80.09) (19.91) (100) (79.12) (20.88) (100) 

models 
6. Learns the different 148 17 165 207 16 223 155 22 177 200 11 211 355 33 388 

skills required for (89.70) ( 10.30) ( 100) (92.83) ( 7. 17) (100) (87.57) (12.43) (100) (94.79) ( 5 .21) ( 100) (91.49) (8. 51) (100) 

different type of 
work 

7. Gets familiarised 134 31 165 195 28 223 151 26 177 178 33 211 329 59 388 
with modern develop- (81.21) (18.79) (100) ( 8 7 . 44 ) ( 12 . 56) (100) (85.31) (14.69) (100) (84.36) (15.64) (100) (84.79) (84.791. (100) 
ment in science. and 
technology 

------------------------------------------------------------------------------------------------------------------------------------------------
(Contd .•. ) 



Table 4.28 (Contd ... ) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
B. Helps to develop 150 15 165 192 31 223 135 42 177 207 4 211 342 46 388 

simple working (90.91) (9.09) (100) (86. 10) (13.90) (100) (76.2!) (23.73) (100) (98. 10) ( 1. 90) (100) (88.14) ( 11.86) (100) 

models 
9. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) ( iOO) (100) (100) (100) (100) (100) (100) 

10. Gets first-hand 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) (100) ( 100) (100) (100) (100) (100) (100) 

11. Can be used in co- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

ordinating intelle- (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 

ctural and manual 
labour 

12. Provides practical 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

experience {100) ( 100) (100) (100) (100) (100) ( 100) (100) (100) (100) 

13. Learns to repair 79 86 165 .106 117 223 72 105 177 113 98 211 185 203 388 

certain equipment (47.88) (52.12) (100) (47.53) (52.47) (100) (40.68) (59.32) (100) (53.55) (46.45) (100) (47.68) (52.32) (100) 

14. Helps to bridging the 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

gap between theory ( 100) ( 100) (100) (100) (100) (100) (100) (100) (100) (100) 

and practice 
15. Caters to the develop- 158 7 165 215 8 223 166 11 177 207 4 211 373 15 388 

ment of creativity, (95.76) (4.24) (100) (96.41) (3.59) ( 100) (93.79) (6.21) (100) (98.10) ( 1. 90) ( 100) (96.13) (3.87) (100) 
self expression etc. 

RU - Record use 
NPU - Not reco~ded use 
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(b) Small scale industrial units 

Table 4.28 gives the number and percentage of 

physical science teachers on the basis of their opinion on 

the uses of small scale industrial units as an environmental 

resource for physics teaching in secondary schools according 

to area and management of schools. 

Analysis of data in Table 4.28 indicates that six 

out of the 15 uses of small scale industrial units were 

pointed out by 100 per cent of the teachers. These are uses 

numbered 1, 9, 10, 11, 12 and 14. 

More than 90 per cent of the total sample have 

recorded the uses number 6 and 15. In regard to use number 6 · 

that is 'learns the different skills required for different 

types of work', of the four categories of teachers namely 

urban, rural, government and private, the percentage of 

rural school teachers (92.83) was more than that of urban 

(89.70) and the percentage of private teachers (94.79) was 

more than that of government teachers (87.57). The same is 

observed regarding use number 15 that is 'caters to the 

development of creativity, self expression, etc.' also. 

From the Table, it is clear that more than 80 per 

cent of total.teachers recorded uses number 4, number 7 and 

number 8 of small scale industrial. units. Regarding use 

number 4, the percentage of private teachers was more 

(94.79) than that of government teachers (76.27) while the 
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percentages 

Regarding 

of urban and rural teachers were almost same. 

use 

(87.44} was 

number 7, the percentage of rural teachers 

more than that of urban teachers (81.21} in 

recording the use while the percentages of government and 

p~ivate school teachers were almost same. 

Use number 5 that is 'observes and understands 

working models' was recorded by 79.12 per cent of the total 

sample. Here one can see a noticeable difference between the 

urban and rural categories of teachers in recording the use 

with rural category recording more (86.10 per cent} than 

that of urban category (69.70 per cent}. The percentage of 

private teachers (80.09} in this regard was more than that 

of government teachers (77.92 per cent}. 

Regarding uses numbers 2 and 3, more than 50 per 

cent of the total teachers pointed out these uses (54.12 per 

cent and 57.22 per cent}. In these two cases, the 

percentages of rural school teachers were more than that of 

urban school teachers of pointing out these uses. Again the 

percentage of private school teachers were more than that of 

government school teachers in pointing out these uses. 

Use number 13 was recorded only by 47.68 per cent 

of the total teachers. The percentages of urban and rural 

categories were almost same but the percentage of private 

school teachers (46.45 per cent} was more than that of 

government teachers(40.58 per cent) in pointing out this use. 



Table 4.29 Opinion of Teachers on the uses of Che•ical Factories as an Environmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ------------~~~--------

RU NRU Total RU NRU Total RU NRU Total RU NRU Total 
RU NRU Grand 

total total total 

---------~---------------------------------------------·-----------------------------------------------------------------------------------------

1. Observes various 134 31 165 175 48 223 128 49 177 181 30 211 309 79 388 

production processes (81.21) (18.79) (100) (78.48) (21.52) (100) (72.32) (27.68) ( 100 l (85.78) (14.22) (100) (79.64) (20.36) ( 100) 

2. Observes and under- 91 74 165 167 56 223 108 69 177 150 61 211 258 130 388 

stands working models (55.15) (44.85) (100) (74.89) (25.11) (100) (61.02) (38.98) (100) (79.09) (28.91) (100) (66.49) (33.51) ( 100) 

3. Learns the different 132 33 165 214 9 223 156 21 177 190 21 211 346 42 388 

skills required for (80.00) (20.00) (100) (95.96) (4.04) (100) ( 88. 14) ( 11 . 86) (100) (90.105 (9.95) (100) (89.18) (10.82) (100) 

different types of 
work 

4. Gets familarised 124 41 165 186 37 223 142 35 177 168 43 211 310 78 388 

with modern deve1o- (75.15) (24.85) (100) (83.41) (16.59) (100) (80.23) (19.77) (100) (79.62) (20.38) (100) (79.90) (20. 10) (100) 

pment ·in science 
and technology 

5. Helps to develop 98 67 165 112 111 223 72 lOS 177 138 73 211 210 178 388 

simple working (59.39) (40.61) (100) (50.22) (49.78) (100) (40.68} (59.32} (100) ( 65. 40) ( 34.60) (100) (54. 12) (45.88) (100) 

models 
6. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 

7. Gets first-hand 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 

------------------------------------------------------------------------------------------------------------------------------------------------
(Contd ..• ) 



Table 4.29 (Contd .•• ) 

Urban Rural 
Use 

RU NRU Total RU NRU Total 

Government 

RU NRU Total RU 

Private 

NRU Total 
RU 

total 
NRU 

total 
Grand 
total 

------------------------------------------------------------------------------------------------------------------------------------------------
8. Can be used in co- 125 40 165 187 36 223 135 42 177 177 34 211 312 76 388 

ordinating intelle- (75.76) (24.24) ( 100) (83.86) ( 16.14) ( 100) (76.27) (23.73) ( 100) (83.89) (16.11) ( 100) ( 80 .41) (19.59) (100) 
ctua1 and manual 
labour 

9. Provides practical 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
experience (100) (100) (100) ( 100) (100) (100) (100) (100) (100) (100) 

10. Helps in bridging the 148 17 165 216 7 223 166 11 177 198 13 211 364 24 388 
gap between theory (89.70) (10.30) (100) (96.86) ( 3. 14) ( 100) (93.79) (6.21) (100) (93.84) ( 6. 16) (100) (93.81) (6.19) ( 100) 
and practice 

11. Caters to the develop- 152 13 165 198 25 223 161 16 177 189 22 211 350 38 388 
ment of creativity, (92.12) (7.38) (100) (88.79) (11.21) {100) (90.96) (9.04) (100) (89.57) (10.43). (100) (90.21) (9.79) (100) 
self-expression, etc. 

--
RU - Recorded use 

NRU - Not recorded use 
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It is revealed from the above analysis that the 

teachers in general are aware of the uses of small scale 

industrial units as an environmental resource for physics 

teaching. It is observed that in most cases the private 

school teachers seemed to be more aware than government 

school teachers regarding the uses of this environmental 

resources. 

(c) Chemical factories 

Table 4.29 gives the number and percentage of 

physical science teachers on the basis of their opinion . on 

the uses of chemical factories as an environmental resource 

for physics teaching in secondary schools according to area 

and management of schools. 

Analysis of data in Table 4.29 indicates that 100 

per cent of teachers pointed out three out of 11 uses 

listed. They were uses number 6, number 7 and number 9 (uses 

are listed in Table 4.29). 

More than 90 per cent of the total sample selected 

for this study have pointed out the uses numbers 10 and 11. 

The percentage of rural teachers (96.86) was more than that 

of urban teachers (89.70) while percentages were almost same 

regarding government and private teachers in pointing out 

use number 10 that is 'can be used in bridging the gap 

between theory and practice. Regarding use number 11 that is 
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'caters to the development of creativity, self expression, 

etc.', urban school teachers' percentage (92.12) was more 

than that of rural school teachers' percentaget (88.79) in 

recording this use. The percentages of government school 

teachers and private school teachers were almost same. 

Regarding use number 3 that is 'learns the 

different skills required for different types of work', 

89.18 per cent of the total teachers have pointed out the 

use. Rural teachers seemed to be more aware of this use 

(95.96 per cent) than urban teachers (80.00 per cent). 

private teachers seemed to be more aware of this use (90.05 

per cent) than their government counter parts (88.14 per 

cent). 

Uses number 8 and number 4 were recorded by 80.41 

per cent and 79.90 per cent of teachers respectively. Here 

also the rural category recorded more tnan the urban 

category regarding both the uses. Private school teachers 

recorded more (83.89 per cent) than government school 

teachers (76.27 per cent) regarding the use number 8. 

Regarding use number 4 there seemed to have not much 

difference between these two categories of teachers. 

Use number 1 was recorded by 79.64 per cent of 

teachers. Urban category recorded more (81.21 per cent) than 

rural category (78.48 per cent). Teachers from private 

schools seemed to have better awareness (85.78 per cent) of 
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this particular use than teachers from government schools 

(72.32 per cent). 

Uses number 2 and number 5 were recorded by 66~49 

per cent and 54.12 per cent of teachers respectively. 

Regarding use number 2 rural category of teachers seemed to 

have better awareness {74.89 per cent) than urban category 

(55.15 per cent) and private school teachers seemed to have 

a better awareness (79.09 per cent) than government school 

teachers (61.02 per cent). Regarding use number 5 urban 

teachers seemed to have better awareness (59.39 per cent) 

than rural teachers (50.22 per cent). In this regard private 

school teachers recorded more (65.40 per cent) than 

government school' teachers (40.68 per cent). 

It can be concluded that most of the teachers 

belonging to different categories namely urban, rura~, 

government and private were aware of the uses of chemical 

factories as an environmental resource. Private school 

teachers had better awareness than government school 

teachers in this regard. 

(d) Workshops 

Table 4.30 gives the number and percentage of 

physical science teachers on the basis of their opinion on 

the uses of workshops as an environmental resource for 

physics teaching in the secondary schools according to area 

and management of schools. 



Table 4.30 Opinion of Teachers on the uses of •ork shop as an Envfron~ntal Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- -----------------------

RU NRU Tota 1 RU NRU Total RU NRU Total RU NRU Total 
RU NRU Grand 

total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes methods 165 - 165 223 - 223 177 - 177 . 211 - 211 388 - 388 

and techniques of (100) (100) (100) (100) ( 100) (100) ( 100) (1QO) (100) (100) 

fabrication 
2. Learns the skills 108 57 165 127 96 223 104 73 177 131 80 211 235 153 388 

in carpentry (65.45) (34.55) (100) (56.95) (43.05) (100) (58.76) (41.24) (100) (62.09) (37.91) (100) (60.57) (39.43) (100) 

3. Learns to improvise 154 11 165 206 17 223 164 13 177 196 15 211 360 28 388 

different apparatus (93.33) (6.67) (100) (92.38) (7.62) (100) (92.66) (7.34) (100) (92.89) (7.11) (100) (92.78) (7.2Z) (100) 

4. Observes various 66 99 165 72 151 223 57 120 177 81 130 211 138 250 138 

production processes (40.0) (60.0) (100) (32.29) (67.71) (100) (32.20) (67.80) (100) (38.39) (61.61) (100) (35.57) (64.43) (100) 

5 Observes and under- 132 33 165 147 76 223 124 53 177 155 56 211 279 109 388 

stands working models (80.0) (20.0) (100) (65.92) (34.08) (100) (70.06) (29.94) (100) (73.46) (26.54) (100) (71.91) (28.09) (100) 

6. Learns the different 150 15 165 187 36 223 152 25 177 185 26 211 337 51 388 

skills required for (90.91) . (9.09) ( 100) (83.86) (16.14) (100) (85.88) (14. 12) (100) (87.68) (12.32) (100) (86.86) (13.14) (100) 

different topes of 
work 

7. Learns the assembling 35 130 165 49 174 223 39 138 177 45 166 211 84 304 388 

of different (21.21) (78.79) (100) (21.97) (78.03) (100) (22.03) (77 .97) (100) (21.33) (78.67) (100) (21.65) (78.35) (100) 

electronic gadgets 
8. Gets familiarised 144 21 165 174 49 223 135 42 177 183 28 211 318 70 388 

with modern develop- (87 .27) (12.72) (100) (78.03) (21.97) (100) (76.27) (23.73) (100) (86.73) (13.27) (100) (81.96) (18.04) (100) 

ment in Science and 
technology 

------------------------------------------------------------------------------------------------------------------------------------------------
(Contd •.• l 



Table 4.30 (Contd .•. ) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
9. Helps to develop 134 31 165 156 67 . 223 123 54 177 167 44 211 290 98 388 

simple working ( 81.21) (18.79) (100) (69.96) (30.04) (100) (69.49) (30.51) (100) (79.15) (20.85) (100) (74.74) (25.26) (100) 
models 

10. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
information (100) {100) ( 100) (100) {100) {100) {100) { 100) {100) {100) 

11. Gets first hand 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
information ( 100) ( 100 l (100) (100) ( 100) (100) (100) (100) (100) (100) 

12. Can be used in co- 130 35 165 189 34 223 147 ~0 177 172. 39 211 319 69 388 
ordinating intelle- (78.79) ( 21.21) (84.75) (15.25) (100) (83.05) (16.95) (100) ( 81.52) (18.48) (100) (82.22) ( 17 .88) ( 100) 
ctual and manual 
labour 

13. Provides practical 161 4 165 208 15 223 167 10 177 202 9 211 369 19 388 
experience (97.58) (2.42) ( 100) (93.27) (6. 73) ( 100) (94.35) (5.65) (100) (95.73) (4.27) (100) (95.10) . (4.90) (100) 

14. Learns=to repair 137 28 165 180 43 223 144 33 177 173 38 211 317 . 71 388 
certain equipment (83.03) (16.97) (100) (80. 72) {19.28) (100) (81.36) (18.64) (100) (81.99) (18.01) (100) (81.70) (18.30) (100) 

15. Helps/can be used in 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 
bridging the gap (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 
between theory and 
practice 

16. Caters :to the develop- 160 5 165 206 17 223 168 9 177 198 13 211 366 22 388 
ment of creativity, (96.97) (3.03) (100) (92.38) ( 7.62) (100) (94.92) (5.08) (100) (93.84) (6.16) (100) (94.33) (5 .67) (100) 
self expression ect. 

RU - Recorded use 
NRU - Not recorded use 
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Analysis of data in Table 4.30 indicated that four 

out of the 16 uses of workshops were pointed out by 100 per 

cent of teachers. They were uses number 1, number 10, number 

11, and number 5 (Listed below Table 4.30). 

Uses rtumber 3, number 13 and number 16 were 

pointed out by 92.78 per cent, and 94.33 per cent of 

teachers respectively. Regarding these uses, the percentages 

of urban teachers who pointed out these uses were more than 

(93.33, 97.58 and 96.97 respectively) that of rural teachers 

(92.38, 93.27 and 92.38 respectively). The percentages of 

government school teachers and that .of private school did 

not seem to vary much in pointing out each of these uses. 

Uses 6, 8, 12 and 14 were recorded by more than 80 

per cent of the teachers (86.86 per cent, 81.96 per cent, 

82.22 per cent and 81.70 per cent respectively). Regarding 

uses numbers 6, 8 and 14 the urban category of teachers 

recorded more (90.91 per cent; 87.27 per cent and 83.03 per 

cent respectively) than rural category of teachers (83.86 

per cent, 78.03 per cent and 80.72 per cent respectively} 

But in the case of use number 12, rural category of teachers 

recorded more (84.75 per cent) than urban category (78.79 

per cent). Again regarding the above four uses, except in 

use number 12 in all the other uses private school teachers 

recorded more than that of government school. .. }~~Gh.~_:r.:?.! __ _ 
...... ____ _._ . . -·- ·-··--------·--··-·· ·-·-·-·- ·------··-· ' . 
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uses number 5 and number 9 were recorded by 71.91 

per cent and 74.74 per cent of teachers respectively. Here 

also the percentages of urban teachers recorded were more 

-
(80.0, 81.21) than that of rural teachers (65.92 and 69.96). 

The percentages of private school teachers who pointed out 

these uses were mote (73.46, 79.15 respectively) than that 

of government school teachers (70.06, 69.49 respectively). 

Use number 2 was pointed out by 60.57 per cent of 

the teachers. The urban category teachers recorded more 

(65.45 per cent) than rural category (56.95 per cent). Again 

the private school teachers recorded the use more (62.09 per 

cent) than government school teachers (58.76 per cent). 

Uses number 4 and number 7 were pointed out only 

by 35.57 per cent and 21.65 per cent of teachers 

respectively. Regarding use number 4 the percentage of urban 

category was little more than that of rural category while 

regarding use number 7, the percentages of both categories 

were almost same. The percentage of private teachers (38.39) 

was more than their government counterparts (32.2) regarding 

the former use while the percentages were almost same in the 

case of the latter. 

It can be concluded that workshop as an 

environmental resource for teaching physics was identified 

by most. of .. 1:he. tE;!achers ~r:r;~f?.p_~f::t::b:v.~ ... _.9_f..lo.cality .. and .. type .. 

of management of schools. Most of the teachers had good 



Table 4.31 Opinion of Teachers on the uses of Colleges as an Enwironmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- -----------------------

RU NRU Total RU NRU Total RU NRU Total RU NRU Total 
RU NRU Grand 

total total total 

------------------------------------------------------------------------------------------------------------------------------------------------

1. Learns to improvide 71 94 165 108 115 223 82 95 177 97 144 211 179 209 388 
different appratus ( 43.03) (56. 97) ( 100) (48.43) (51.57) ( 100) (46.33) (53.67) ( 100) (45.97) (54.03) (100) (46.13) (53.87) (100) 

2. Observes and under- 55 110 165 96 127 223 68 109 177 83 128 211 151 237 388 
stands working models (33.33) (66.67) (100) (43.05) (56.95) (100) (38.42) (61.58) ( 100) (39.34) (60.66) (100) (38.92) (61.08) (100) 

3. Gets familiarised with 103 62 165 107 116 223 98 79 177 112 99 211 210 178 388 
modern developments (62.42) (37.58) (100) (47.98) (52.02) (100) (55 .37) (46.63) (100) (53.08) (46.92) (100) (54.12) (45.88) (100) 
in science and 
technology 

4. Helps to develop 107 58 165 106 117 223 101 76 177 112 99 211 213 175 138 
simpleiworking models (64.85) (35.15) (100) (47.53) (52.47) (100) (57.06) (42.94) (100) (53.08) (46.92) ( 100) (54.90) (45.10) (100) 

5 Receives direct 136 29 165 128 95 223 120 57 177 144 67 211 264 124 388 
information (82.42) (17.58) (100) (57.40) (42.60) (100) . (67.80) (32.20) (100) (68.25). (31.75) (100) (68.04) (31.96) (100) 

6. Gets first-hand 145 20 165 166 57 223 137 40 177 174 37 211 311 77 388 
information (87.88) (12.12) (100) (74.44) (25,56) (100) (77.40) (22.60) (100) (82.46) (17.54) (100) (80.15) (19.85) (100) 

1. Provides practical 13.2 33 165 195 28 223 152 25 177 175 36 211 327 61 388 
experience (80.0) (20.0) ( 100) ( 87.44) ( 12.56) (100) (85.88) (14.12) (100) (82.94) (17.06) (100) (84.28) (15.72) (100) 

8. Caters to the develop- 64 101 165 97 126 223 77 100 177 84 127 211 161 227 388 
ment of creativity, (38.79) ( 6 1. 21) ( 1 00 ) (43.50) (56.50) ( 100) (43.50) (56.50) (100) (39.81) (60.19) (100) (41.49) (56.51) (100) 
self-expression etc. 

Ru - Record use NRU - Not recorded use 
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awareness of the uses of workshop as an environmental 

resource except a few uses. 

(e) Colleges 

Table 4.31 gives the number and percentage o~ 

teachers on the basis of their opinion about the use of 

colleges as an environmental resource for physics education 

in the secondary schools based on locality and management of 

schools. 

It is seen from Table that uses number 6 and 

number 7 were pointed out by 80.15 p~r cent and 84.28 per 

cent of teachers respectively. Regarding the former use, the 

percentage of urban teachers was more (87.58) than the 

percentage of rural teachers (74.44) and the percentage of 

private school teachers was more (82.46) than that of 

governm~nt teachers (77.40) in recording this use. Regarding 

the latter use the percentage of rural teachers was more 

(87.44) than their urban counterpart (80.00) and the 

percentage of government school teachers was more (85.88) 

than the private school teachers (82.94). 

Use number 5 was recorded by 68.04 per cent of 

teachers. In this case the urban category recorded 82.42 

per cent which was notably different from that of rural 

category which recorded only 57.40 per cent. 



54.12 
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Uses number 3 and number 4 were pointed out by 

per cent and 54.90 per cent of the teachers 

respectively. In both cases the percentages of urban school 

teachers were more than that of rural school teachers. Again 

it can be seen that in these two cases the percentages of 

government school teachers were more than that of private 

school teachers. 

Uses number 1 and numbei 8 were recorded only by 

46.13 per cent and 41.49 per cent of teachers. respectively 

while 53.87 per cent and 58.51 per cent did not record these 

two uses. In both cases. the percentages of rural school 

teachers were more (48.43, 43.50} than that of urban school 

teacher (43.03, 38.79} in recording these uses. Regarding 

use number 1 the percentage of private school teachers was 

not much different from that of government school teachers. 

Regarding use number 8, the percentage of government school 

teachers was more (43.50) than that of private school 

teachers (39.81}. 

Use number 2 was recorded by only 38.92 per cent 

of teachers. Here also 43.05 per cent of the rural· category 

recorded the use while only 33.33 per cent of urban category 

recorded. There was not much difference in the percentages 

of government and private teachers. 

It can be concluded from the above discussion th~t 

although a good number of teachers were aware of the uses of 



Table 4.32 Opinion of Teachers on the Uses of Power Stations as on Environmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- . ---------------------- -----------------------

RU NRU Total RU NRU Total RU NRU Tota 1 · RU NRU Total 
RU NRU Grand 

total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes and under- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

stands ·the mode of (100) (100) ( 100) (100) ( 100 l (100) (100) (100) (100) (100) 

transmission of 
electricity 

2. Observes various 157 8 165 215 8 223 171 6 177 201 10 211 372 16 388 

producton process (95.15) (4.85) ( 100 l (96.41) (3.59) ( 100 l (96.61) (3.39) (100) .(95.26) (4.74) ( 100 l (95.88) (4.12) (100) 

3. Observes and under- 137 28 165 199 24 223 155 22 177 181 30 211 336 52 388 

stands ~orking models (83.03) (16.97) (100) (89.24) (10.76) (100) (87.57) (12.43) (100) (85.78) (14.22) (100) (86.60) (13.40) (100) 

4. Learns the different 118 47 165 172 51 223 139 38 177 151 60 211 290 98 338 

skills required for (71.52) (28.48) (100) (77.13) (22.87) (100) (78.53) (21.47) (100) (71.56) (28.44) (100) (74.74) (25.26) (100) 

different types of 
work j 

5 Gets fa~iliarised with 126 39 165 181 42 223 141 36 177 166 45 211 307 81 388 

modern development in (76.36) (23.64 (100) (81.17) (18.83) (100) (79.66) (20.34) (100) (78.67) (21.33) (100) (79.12) (20.88) (100) 

science and technology 
6. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) (100) (100) (100) (100) (100) (100) ( 100) 

7. Gets first hand 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 

-----------7------------------------------------------------------------------------------------------~-----------------------------------------
(Contd ... l 



Table 4.32 (Contd ... ) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
8. Can be used in co- 77 88 165 127 96 223 88 89 177 116 95 211 204 184 388 

ordinating intellec- (46.67) (53.33) (100) (56.95) ( 4 3. 0 5) ( 100) (49 .72) (50.28) (100) (43.98) (45.02) (100). ·(52.58) (47.42) (100) 
tual and manual labour 

9. Observes and under- 79 86 165 105 118 223 85 92 177 99 112 211 184 204 388 
stands the different (47.88) (52.12) (100) (47.09) (52.91) (100) (48.02) (51.98) (100) (46.92) (53.08) (100) (47.42) (52.58) (100) 
types of electronic 
connections 

10. Provides practical 146 19 165 184 39· 223 144 33 177 186 25 211 330 58 388 
experience (88.48) (11.52) (100) (82.51) ( 17 .49) ( 100) (81.36) (18.64) (100) (88. 15) (11.85) (100) (85.05) (14.95) (100) 

11. Helps tn bridging 127 38 165 154 69 223 131 46 177 150 61 211 281 107 388 
the gap between (76.97) (23.03) (100) (69.06) (30.94) (100) (74.01) (25.99) (100) ( 71.01) (28.91) (100) (72 .42) (27.58) (100) 
theory ~nd practice 

12. Caters to the develop- 135 30 165 165 58 223 132 45 177 168 43 211 300 88 388 
ment of creativity, (81.82) (18. 18) (100) (73.99) (26.01) ( 100) (74.58) (25.42) ( 100) (79.62) (20.38) (100) ( 77.32) (22.68) (100) 
self ex~ression, etc. 

. 

RU - Recorded use NRU - Not recorded use 
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colleges as an environmental resource, there were still a 

good number who where not aware of certain identified uses. 

{f) Power stations 

Table 4.32 gives the number and percentage of 

teachers on the basis of their opinion on the use of power 

station as an environmental resource for physics education 

in the secondary schools according to area and management of 

schools. 

Analysis of data in Table 4.32 indicates that 

three out of the twelve uses were pointed out by 100 

per cent teachers. These were uses number 1, number 6 and 

number 7. 

Use number 2 was pointed out by 95.88 per cent of 

the total sample. There is not much difference between the 

percentages of urban and rural categories of teachers. So 

also in the case of government and private teachers. 

Regarding uses number 3 and number 10, more than 

80 per cent of- the total sample recorded these uses (86.60 

per cent and 85.05 per cent respectively). More than 80.00 

per cent of teachers belonging to all the categories namely 

urban, rural, government and private recorded the uses. 

Uses number. 4, number 6, number 11 and number 12 

were pointed out as uses by more than ?0:00 per~~ent of the 

sample (74.74 per cent, 79.12 per cent, 72.42 per cent and 
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77.32 per cent respectively). More than 70.00 per cent of 

the teachers belonging to all the categories namely urban, 

rural, government and private recorded these uses except in 

the case of rural teachers in recording use number 11 which 

was only 69.06 per cent. Regarding uses numbers 4 and 5, the 

percentages of rural category were more (77.13, 81.17) than 

those of urban category (71.52, 76.36) and again the 

percentages of government category were more than (78.53, 

79.66) private category (71.56, 78.67). Regarding uses 

number 11, and 12, the percentages of urban category were 

more (76.97, 81.82) than that of rural category (69.06, 

73.99). 74.01 per cent of government teachers recorded use 

number 11 but only 71.09 per cent of private teachers 

recorded it. 79.62 per cent of private teachers recorded use 

number 12 but only 74.58 per cent of government teachers 

recorded it. 

Use number 8 was recorded by 52.58 per cent of 

total sample while 47.42 per cent did not record this use. 

Here the rural school teachers recorded more (56.95 per 

cent) than urban school teachers (46.67 per cent). Private 

school teachers recorded more (54.98 per cent) than 

government school teachers (49.72 per cent). Use number 9 

was pointed out by only 47.42 per cent of the total sample 

while 52.58 per cent did not poin~ it out. There is not much 

difference between the percentages of sub samples. 



Table 4.33 Opinion of Teachers on the Uses of Printing Press as on Environmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- -----------------------

RU NRU Total RU NRU Total RU NRU Total RU NRU Total 
RU NRU Grand 

total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes various 115 50 165 133 90 223 112 65 177 136 75 211 248 140 388 

production processes (69.70) (30.30) (100) (59.64) (40.36) (100) ( 63. 28) ( 36. 72) ( 100} (64.45} (35,55) (100) (63.92) (36.08} (100) 

2 •. 0bserves and under- 125 40 165 147 76 223 129 48 177 143 . 68 211 272 116 388 

stands working (75.76) (24.24) (100) (65.92) (34.08) (100) (72.88) (27.12) (100) (67.77} (32.23) (100) (70.10) (29.90) (100) 

models 
3. Learns the difference 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

skills required for ( 100) ( 100 l (100) (100) (100) (100) (100) (100) (100) (100) 

different types of 
work 

4. Gets familiarised 138 27 165 185 38 223 147 30 177 176 35 211 323 65 338 

with modern develop- (83.64) (16.36) (100) (82.96) (17.04) (100) (83.05) (16.95) ( 100 l (83.41) (16.59) (100) (83.25) (16.75) (100) 

ment in Science and 
technology 

5 · Helps ~o develop 101 64 165 178 45 223 128 49 177 156 55 211 279 109 388 

simple.working (61.21) (38.79) (100) (79.82) (20.18) (100) (72.32) (27.68) (100) (73.93) (26.07) (100) (71.91) (28.09)· (100) 

models 
6. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information ( 100) ( 100) (100) (100) (100) (100) (100) (100) ( 100 l (100) 

---------------------------------------------------------------------------------------------------------------------------------------~---------
(Contd ... ) 



Table 4.33 (Contd ... ) 

Urban Rural 
Use 

RU NRU Total RU NRU Total 

1. Gets first hand 165 - 165 ZZ3 - ZZ3 
information (100) ( 100 l (100) (100) 

8. Can be used in co- 148 17 165 Z07 16 223 
ordinating intellec- (89.70) (10.30) (100) (92.83) (7 .17) ( 100) 
tua1 and manual labour 

9. Provides practical 165 - 165 223 - 223 
experience (100) ( 100 l (100) (100) 

10. Helps \n bridging 155 10 165 189 34 223 
the gap between (93.94) (6.06) (.100) (84.75) (15.25) (100) 
theory and practice 

11. Caters to the develop- 158 7 165 204 19 223 
ment of creativity, (95.76) (4.24) (100) (91.48) (8.52) (100) 
self, expression, etc. 

RU - Recorded use 
NRU - Not recorded use 

Government 

RU NRU Total RU 

177 - 177 Z11 
(100) ( 100 l (100) 
160 17 177 195 

(90.40) (9.60) (100) (92.42) 

177 - 177 211 
(100) (100) (100) 
145 32 177 199 

(81.92) ( 18.08) (100) ( 94. 31) 

166 11 177 196 
(93.79) (6 .21) (100) (92.89) 

Private 

NRU Total 

- Z11 
( 100 l 

16 211 
(7.58) ( 100 l 

- 211 
(100) 

112 211 
(5.69) (100) 

15 211 
(7.11) (100) 

RU 
total 

388 
(100) 
355 

(91.49) 

388 
(100) 
344 

(88.66) 

362 
(93.30) 

NRU 
total 

-
33 

( 8. 51) 

-
44 

Grand 
total. 

388 
(.100) 
388 

(100) 

388 
(100) 
388 

(11.34) (100) 

26 388 
(6.70) (100) 
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It can be concluded that although a good number of 

teachers where aware of the different uses of power station 

as an environmental resource, some of the teachers were not 

aware of certain uses. 

(g) Printing press 

Table 4.33 gives the number and 

teachers on the basis of their opinion on 

percentage 

the uses 

of 
of 

printing press as an environmental resource for physics 

education in the secondary schools of Kerala. 

It is seen from the Table 4.33 that four out of 

the 11 uses of printing press were pointed out by 100 per 

cent of the teachers. These were uses number 3, number 6, 

number 7 and number 9. 

Use number 11 was recorded by 93.30 per cent of 

the total sample followed by use number 8 which was recorded 

by 91.49 per cent. Regarding use number 11, 95.76 per cent 

of urban school teachers recorded it as a use while only 

91.48 per cent of rural school teachers recorded this. Use 

number 8 was recorded by about 90 per cent of teachers 

belonging to all the categories - urban, rural, government 

and private. 

Use number 10 was recorded favourably by 88.66 per 

cent of the total sample. 93.94 per cent of urban school 

teachers and 84.75 per cent of rural school teachers ~greed 
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to this. The private school teachers recorded more (94.31 

per cent) than government school teachers (81.92 per cent). 

Use number 4 was pointed out by 83.25 per cent of 

the total sample. About 83 per cent of teachers from all the 

four categories recorded this use. 

Use number 5 was recorded by 71.91 per cent of 

teachers while use number 2 was recorded by 70.10 per cent 

of teachers. In the case of use number 5 rural school 

teachers recorded more (79.82 per cent) than urban school 

teachers (61.21 per cent). In the case of use number 2, the 

percentage of urban school teachers was more (75.76) than 

that of rural school teachers (65.92) and the percentage of 

govern~ent school teachers was more (72.88) than that of 

. private school teachers (67.77) in recording this use. 

Of the 11 uses, use number 1 was least recorded 

(63.92 per cent) by the teachers. The percentage of urban 

school teachers (69.70) was notably more than that of rural 

school teachers (59.64). There was not much difference 

between the percentage of government and private school· 

teachers. 

It can be concluded that most of the teachers were 

aware of the uses of printing press as an environmental 

resource irrespective of locality and type of management of 

schools. 



Table 4.34 Opinion of Teachers on the uses of science Fairs and Exhibitions as an Enwiornmenta1 Resource for Physics Teaching 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes methods 94 71 165 121 102 223 98 79 177 117 94 211 215 173 388 

and techniques of (56.97) (43.03) (100) (54.26) (45.74) (100) (55.45) (44.55) (100) {55. 41) ( 44.55) (100) (55.41) {44.59) (100) 

fabrication 
2. Learns to improvise 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

different apparatus {100) (100) (100) (100) {100) {100) {100) (100) {100) (100) 

3. Observes various 74 91 165 97 126 223 83 94 177 88 123 211 171 217 388 

production process (44.85) {55.15) (100) {43.50) (56.50) ( 100) {46.89) (53.11) (100) (41.71) (58.?9) (100) (44.07) (55.93) ( 100) 

4. Observes and under- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

stands working models (100) ( 100) (100) ( 100) (100) (100) (100) (100) (100) (100) 

5 Learns the different 165 - 165 223 - 223 177 - 177. 211 - 211 388 - :!;38 

required for diffe- (100) (100) (100) (100) (100) ( 100) (100) ( 100) (100) (100) 

rent types of work 
6. Learns the assembling 121 44 165 164 59 223 134 43 177 151 60 211 285 103 388 

of different (73.33) (26.67) (100) (73.54) (26.46) (100) (75.71) (24.29) (100) (71.56) ( 28. 44) ( 100) (73.45) (26.55) (100) 

electronic gadgets 
7. Gets familiarised 138 27 165 195 28 223 152 25 177 181 30 211 333 55 388 

with modern develop- (83.64) (16.36) ( 100) (87.44) (12.56) (100) (85.88) (14.12) (100) (85.78) (14.22) (100) (85.82) (14.18) (100) 

ments in science 
and·technology 

8. Helps to develop 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

simple working models (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 

·.:----~--------------------------------------------------------------------------------------------------------------------------------------------
(Contd ... ) 



Table 4.34 {Contd .•• ) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

-------------------------------------------------------------------------------~----------------------------------------------------------------

9. Receives direct 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information (100) {100) {100) {100) {100) {100) { 100) { 100) {100) {100) 

10. Gets first hand 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

information {100) (100) {100) {100) ( 100) {100) {100) {100) {100) {100) 

11. Can be used in co- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

ordinating intelle- { 100) {100) (100) { 100) { 100) {100) {100) {100) {100) {100) 

ctual and manual 
labour 

12. Gbserves and under- 102 63 165 130 93 223 105 72 177 127 84 211 232 156 388 

stands the different (61.82) {100) { 100) {58.30) {41.70) (100) {59.32) {40.58) {100) (60.19) {3g.sl) (100) (59.79) (40.21) {100) 

types of electric 
connection 

13. Provides practical 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

experience {100) {100) {100) {100) {100) (100) {100) (100) {100) {100) 

14. Learns·to repair 116 165 165 107 116 223 99 7~ 177 124 87 211 223 165 388 

certain equipments (70.30) (29.70) (100) (47.98) (52.02) {100) {55.93) {44.07) {100) {58. 77) {41.23) {100) {57.47) {42.53) {100) 

15. Helps/can be used in 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

bridging the gap {100) {100) {100) {100) ( 100) {100) {100) {100) {100) {100) 

between theory and 
practice 

16. Caters to the develop- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

ment of creativity, {100) {100) { 100) {100) {100) {100) {100) {100) {100) {100) 

self expression ~tc. 

RU - Recorded use NRU - Not recorded use 
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(h) Science fairs and exhibitions 

Table 4.34 gives the number and percentage of 

teachers on the basis of their, opinion on the uses of 

science fairs and exhibitions as an environmental resource 

for physics education in secondary schools according to area 

and management of schools. 

Analysis of data indicates that 10 out of the 16 

uses of science fairs and exhibitions listed were recorded 

by 100 per cent of teachers. These were uses numbers 2, 4, 

5, 8, 9, 10, 11, 13, 15 and 16. 

Use number 7 was recorded by 85.82 per cent of the 

total sample of 388 teachers. Rural school teachers recorded 

more than (87.44 per cent) that of urban school teachers 

(83.64 per cent). The percentages of government and. private 

school teachers were almost same. 

Use number 6 was recorded by 73.45 per cent of the 

total sample. The percentages of urban and rural categories 

of teachers were almost same but government school teachers 

recorded more (75.71 per cent) than private school teachers 

(71.56 per cent). 

Uses numbers 1, 12 and 14 were recorded by more 

than 50 per cent of teachers (55.41 per cent, 59.79 per cent 

and 57.47 per cent respectively). Regarding uses number 1, 

and number 12, urban school teachers recorded more than 

rural school teachers. In both these cases the responses of 
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government and private school teachers were not different. 

But regarding use number 14, the percentage of urban school 

teachers (70.30) was notably different from that of (47.98) 

their rural counterparts while the percentages of private 

and government school teachers were not much different. 

Use number 3 was recorded only by 44.07 per cent 

of the teachers. Though there was not much difference in the 

percentages of urban and rural school teachers, the 

percentage of government school teachers was more (46.89) 

than that of private school teachers (41.71). 

It can be concluded from the above analysis that 

the teachers were aware of the different uses of science 

fairs and exhibitions as an environmental resource for 

physics teaching except a few uses. 

(i) Human resources 

The number and percentage of teachers on the basis 

of their opinion· on the uses of human resources as an 

environmental resource for physics teaching are given in 

Table 4.35. 

Out of the eight uses (listed in Table 4.35) use 

number 6 was recorded by 88.92 per cent of teachers. The 

·percentage of urban school teachers (92.73) was more than 

that of rural school teachers (86.10) and the percentage of 

government school teachers (92.09) was more than that ~f 

private school teachers (86.26). 



Table 4.35 Opinion of Teachers on the Uses of Human Resource as an Environmental Resource fo Physics Education. 
(Number and Percentage) 

Urban Rural Government Private 
Use ---~------------------ ---------------------- -----~---------------- -----------------------

RU NRU Tota 1 RU NRU Tota 1 RU NRU rota 1 RU NRU Total 
RU NRU Grand 

total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Learns to improvise 58 107 165 105 118 223 12 105 177 91 120 211 163 225 388 

different apparatus (35.15) (64.85) ( 100) (47 .09) (52.91) (100) (40.68) (59.32) (100) (43.13) (56.87) (100) (42.01) (57.99) (100) 
2. Learns the different 75 90 165 135 88 223 100 77 177 110 101 211 210 178 388 

skills required for (45.45) (54.55) ( 100) (60.54) (39.46) (100) (56.50) (43.50) (100) (52.13) (47.87) (100) (54.12) (45.88) (100) 
different types of 
work 

3. Gets familiarised 84 Bl 165 115 lOB 223 97 80 177 102 109 211 199 189 388 
with.modern develop- (50.91) (49.09) (100) (51.57) (48.43) (100) (54.80) (45.20) (100) (48.34) (51.66) (100) (51. 29) ( 48. 71) (100) 
ments in science 
and technology 

4. Helps to develop 85 80 165 123 100 223 96 Bl 177 112 99 211 208 180 388 
simple working models (51.52) (48.48) (100) (55.16) (44.84) (100) (54.24) (45.76) (100) (53.08) (46.92) (100) (53.61) (46.39) (100) 

5. Receives direct 124 41 165 147 76 223 130 47 177 141 70 211 271 117 388 
information (75.15) (24.85) (100) (65.92) (34.08) ( 100) (73.45) (26.55) (100) (66.82) (33.18) (100) (69.85) (30.15) (100) 

6. Gets first-hand 153 12 165 192 31 223 163 14 177 182 29 211 345 43 388 
information (92.73) (7. 27) (100) (86.10) (13.90) ( 100) (92.09) ( 7 .91) (100) (86.26) (13.74) (100) (88.92) (11.08) (100) 

7. Learns to repair 73 92 165 92 131 223 75 102 177 91 120 211 165 223 388 
certain equipment (44.24) (55.76) (100) (41.26) (58.74) ( 100.) (42.37) (57.63) (100) (43.13) (56.87) (100) (42.53) (57 .47) (100) 

8. Caters to the 98 67 165 137 86 223 109 68 177 126 85 211 235 153 388 
development of (59.39) (40.61) ( 100) (61.43) (38.57) (100) (61.58) (38.42) (lOO) (59.72) (40.28) (100) (60.57) (39.43) (100) 
creativity, self-
expression, etc. 

Ru - Recorded use NRU - Hot recorded use 
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Use number 5 was recorded by 69.85 per cent of 

teachers followed by use number 8 which was recorded by 

60.57 per cent of teachers. In both cases the 

school teachers recorded more than private school 

Urban school teachers recorded more than {75.15 

government 

teachers. 

cent) 

rural 

per 

of school teachers (65.92 per cent} in the case use 

number 5. 

Uses number 2, number 3 and number 4 were recorded 

by more than 50 per cent of teachers {54.12 per cent, 

51.29 per cent and 53.61 per cent respectively). More than 

40 per cent of the teachers did not record these uses. Urban 

school teachers recorded more than their counterparts in 

rural schools and government school teachers recorded more 

than their counterparts in private schools. 

Uses number 1 and number 7 were recorded by 42.01 

per cent and 42.53 per cent of teachers respectively while 

more than 50 per cent of teachers did not point out these 

uses. In both cases the private school teachers recorded 

slightly above the government school teachers. The 

percentage of rural category of teachers (47.09) was more 

than that of urban category (35.15} in recording use number 

1. But in the case of use number 7, urban category recorded 

more (44.24 per cent) than rural category (41.26 per cent). 

Though a good number of teachers were aware of the 

various uses of human resource {experts) in physics teaching 

there were many who were not aware of these uses. 



Table 4.36 Opinion of Teachers on the Uses of Hospitals as an Envronmeron~n~o· ft~~--·-- __ 
(Number and Percentage) 

Urban Rural Government Private 
use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes the function- 165 - 165 223 - 223 177 - 177 211 - 211 388 - 388 

ing of medical (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 

equipment 
2. Observes and under- 98 67 165 110 104 223 101 76 177 116 95 211 217 171 388 

stands working models (59.39) (40.61) ( 100) (53.36) (46.64) (100) (57.06) (42.94) (100) (54.96) (45.02) (100) (55.93) (44.07) (100) 

3. Learns the different 123 42 165 144 79 223 125 52 177 142 69 211 267 121 388 

skills required for (74.55) (25.45) (100) (64.57) (35.43) ( 100) (70.62) (29.38) (100) (67.30) (32.70) (100) (68,81) (31.19) (100) 

different types of work 
4. Gets familiarised 120 45 165 129 94 223 115 62 177 134 . 77 211 249 139 388 

with modern develop- (72.73) (27.27) (100) (57.85) (42.15) (100) (64.97) (35.03) (100) (63.51) (36.49) < 1oo r (64.18) (35.82) (100) 

ments in science 
and technology 

5. Receives direct 146 . 19 165 209 14 223 149 18 177 196 15 . 211 355 33 388 

information (88.48) (11.52) (100) (93.72) (6.28) (100) (89.83) (10.17) (100) (92.89) (7. 11) ( 100) (91.49) (8.51) (100) 

6. Gets first-hand 153 12 165 207 16 223 165 12 177 195 16 211 360 28 388 

information (92.73) (7 .27) ( 100 l (92.83) (7. 17) (100) (93.22) (6.78) (100) (92.42) (7.58) (100) (92.78) (7.22) (100) 

7. Can be used in co- 71 94 165 110 113 223 82 95 177 99 112 211 181 207 388 

ordinating inte11e- (43.03) (56.97) ( 100) (49.33) (56.07) (100) (46.33) (53.67) (100) (46.92) (53.08) (100) (46.65) (53.35) (100) 

ctua1 and manual 
1 abour 

8. Provides practical 79 86 165 111 112 223 88 89" 177 102 109 211 190 198 388 

experience (47 .88) (52.12) (100) (49.78) (50.22) ( 100) ( 49. 72) (50. 28) (100) (48.34) (51.66) (100) (48.97) (51.03) (100) 

9. Caters to the 76 89 165 103 120 223 82 95 177 97 114 211 179 209 388 

deve 1 opment .of (46.06) (53.94) ( 100) (46.19) (53.81) (100) (46.33) (53.60) (100) (45.97) (54.03) (100) (46.13) (53.87) (100) 

creativity, self-
expression, etc. 

Ru - Recorded use NRU - Not recorded use 
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(j) Hospitals 

Table 4.36 gives the number and percentage of 

teachers on the basis of their opinion on the uses of the 

hospitals as an environmental resource for physics teaching 

according to area and management of schools. 

Out of the nine uses of hospitals listed, only use 

number 1 was record~d by cent per cent of teachers. 

Uses number 5 and number 6 were recorded by more 

than 90 per cent of the teachers. Use number 5 was recorded 

by 93.72 per cent of rural school teachers while only 

88.48 per cent of urban teachers recorded this use. Again 

92.89 per cent of private school teachers recorded this use 

while only 89.93 per cent of government.teachers recorded. 

Uses number 3 and number 4 were recorded by 

68.81 per cent and 64.18 per cent of teachers respectively. 

In both cases urban school teachers recorded more than rural 

school teachers while in the case of use number 3 government 

school teachers recorded more (70.62 per cent) than private 

school teachers (67.30 per cent). This difference was not 

much in the case of use number 4. 

Use number 2 was recorded by 55.93 per cent of the 

total sample while 44.07 per cent did not record. 59.39 per 

cent of urban teachers recorded while only 53.36 per cent of 

rural teachers 'recorded. 57.06 per cent of government 
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teachers recorded and 54.98 per cent of private school 

teachers recorded. 

Use numbers?, number 8 and number 9 were recorded 

by less than 50 per cent of the total teachers (46.65 per 

cent, 48.97 per cent and 46.13 per cent respectively) while 

more th~n 50 per cent did not record these uses. Though the 

percentages of urban and rural teachers were almost the same 

in recording use number 9, percentages of rural teachers 

were more than their urban counterparts in recording uses 

numbers 7 and 8. Another fact which can be noticed is that 

the percentages of government and private teachers did not 

vary much in recording these uses. 

The . above analysis indicates that a considerable 

number of teachers did not seen to be aware of some of the 

uses ·of hospitals as an environmental resource for physics 

education though they seemed to be aware of a few uses. 

(k) Cotton mills 

Table 4.37 gives the number and percentage of 

teachers on the basis of their opinion on the uses of cotton 

mills as an environmental resource for physics education in 

the secondary schools. 

Analysis of data indicates that five out of the 12 

uses of cotton mills listed were recorded by more than 90 

per cent of teachers. Use number 8 was recorded by maximum 



Table 4.37 Opinion of Teachers on the Uses of Cotton Mills as an Enw1ornmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- -----------------------

RU NRU Total RU NRU Total RU NRU Total RU NRU Total 
RU NRU Grand 

total total total 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes methods 142 23 165 202 21 223 156 21 177 188 23 211 344 44 388 

and techniques of (86.06) (13.94) (100) (90.58) (9.42) (100) ( 88. 14) ( 11.86) (100) (89.10) (10.90) ( 100) (88.66) (11.34) (100) 

fabrication 
2. Observes various 156 9 165 205 18 223 162 15 177 199 12 211 361 27 388 

production process (94.55) (5 .45) (100) (91.93) (8.07) (100) (91.53) (8.47) (100) (94.31) (5.69) (100) (93.04) (5.96) (100) 

3. Observes and under- 153 12 165 208 15 223 163 14 177 198 13 211 361 27 388 

stands working models (92.73) (7 .27) ( 100) . (93.27) (6.73) ( 100) (92.09) (7.91) (100) (93.84) (6.16) ( 100) (93.04) (6.96) (100) 

4. Learns!the different 122 43 165 142 81 223 123 54 177 141 70 211 264 124 138 

sk111s•requ1red for (73.94) {26.06) ( 100) (63.68) (36.32) (100) (69.49) (30.51) (100) (66.82) (33.18) (100) (68.04) (31.96) (100) 

different types of 
work 

5 Gets familiarised with 112 53 165 154 69 223 121 56 177 145 66 211 266 122 388 

modern developments (67.88) (32.12) ( 100) (69.06) (30.94) (100) (68.36) (31.64) (100) (68.72) (31.28) (100) (68.56) (31.44) (100) 

in science and 
technology 

6. Helps to develop 66 99 165 123 100 223 86 91 177 103 108 211 189 199 388 

s1mp1e·working models (40.00) (60.00) (100) (55.16) (44.86) (100) ( 48.59) (51. 41) (100) (48.82) (51. 18) ( 100) (48.71) (51.29) (100) 

-------------------------------------------------------------------------------------------------------------------------------------------------
(Contd .•. ) 



Table 4.37 (Contd ••. ) 

Urban R.1Jral Government Private 
Use ---------------------- ---------------------- ---------------------- ----~-----------~------ RU NRU Grand 

' RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

------------------------------------------------------------------------------------------------------·-----------------------------------------
7. Receives direct 159 6 165 218 5 223 175 z 177 209 9 211 377 11 388 

information (96.36) (3.64) < ioo l (97.76) (2.24) (100) (98.87) (1.13) (100) (95.73) (4.27) ( 100) (97.16) (2.84) (100) 

8. Gets first-hand. 165 - 165 216 7 223 173 4 177 208 3 211 381 7 388 
information (100) (100) (96.86) (3.14) (100) (97.74) (2.26) (100) (98.58) ( 1.42) (100) (98.20) ( 1.. 80) (100) 

9. Can be used in co- 86 79 165 84 139 223 82 95 177 88 123 211 170 218 388 

ordinating intelle- (52.12) (47.88) (100) (37.67) (62.33) (100) (46.33) (53.67) (.1 00 l (41.71} (58.29) ( 100 l ( 4 3. 81 ) (56. 19) (100) 

ctual and manual 
labour 

10. Provides practical 165 - 165 202 21 223 169 8 177 198 13 211 367 21 388 

experience (100) (100) (90.58) ( 9 . 42 ) ( 1 00 l (95.48) (4.52) (100) (93.84) ( 6. 16) (100) (94.59) ( 5 .41) (100) 

11. Helps in bridging the 133 32 165 172 51 223 143 34 177 162 49 211 305 83 388 

gap between theory (80.61) ( 19.39) (100) (77.13) (22.87) (100) (80.79) (19.21) (100) (76.78) (23.22) (100) (78.61) (21.39) (100) 

and practice 
12. Caters to the develop- 105 60 165 128 95 223 113 64 177 120 91 211 233 155 388 

ment of creativity~ (63.64) (36.36) (100) (57 .40) (42.60) (100) (63.84) (36.16) (100) (56.87) ( 4 3. 13) ( 100) (60.05) (39.95) (100) 
self expresson etc. 
1 abour 

RU - Recorded use NRU - Not recorded use 
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number of teachers (98.20 per cent) followed by use number 7 

(97.16 per cent). There were not much difference in the 

percentages of urban and rural school teachers and also 

government and private school teachers. 

Use number 10 was recorded by 94.59 per cent of 

the total sample. Here cent per cent of urban teachers 

recorded while only 90.58 per cent of rural school teachers 

recorded. There was not much difference in the percentages 

of government and private school teachers. 

Uses number 2 and number 3 were recorded by 

93.04 per cent of teachers. Use number 2 was recorded by 

94.55 per cent of urban school teachers while only 91.93 per 

cent of rural school teachers record4d it as a use. Here the 

percentage of private school teachers was more (94.31 per 

cent) than that of government school teachers (91.53). 

Use number 1 was recorded by 88.66 per cent of the 

total teachers. Rural school teachers recorded more 

(90.58 per cent) than urban school teachers (86.06 per cent) 

but the difference between the percentages of government 

school teachers and private school teachers was not much. 

Use number 11 was recorded by 76.78 per cent of 

teachers. Urban sample recorded more (80.61 per cent) than 

rural sample (77.13 per cent). Government school teachers 

recorded more than (80.79 per cent). private school teachers 

(76.78 per cent). 
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About 68 per cent of teachers recorded uses number 

4 and number 5. In the case of use number 4, urban sample 

recorded more (73.94 per cent} than rural sample (63.68 per 

cent} and government school teachers recorded (69.49 per 

cent} more than private school teachers (66.82 per cent). 

Regarding use number 5, not much difference was seen between 

urban and rural categories of teachers or between private 

and government categories of teachers. 

Uses number 6 and number 9 were recorded only by 

48.71 per cent and 43.81 per cent of teachers respectively. 

Regarding use number 6, 55.16 per cent of rural teachers 

recorded while only 40.00 per cent of urban teachers 

recorded. 51.18 per cent of private school teachers recorded 

while only '48.59 per cent of government school teachers 

recorded. Regarding use number 9, ·urban school teachers 

recorded more (52.12 per cent) than rural school teachers 

(37.67 per cent). Government school teachers recorded 

(46.33 per cent) more than private school teachers (41.71 

per cent}. 

It can be concluded that most of the teachers had 

a good awareness of the various uses except uses number 6 

and 9 of cotton mills as an environmental resource for 

physics teaching. 



Table 4.38 Opinion of Teachers on the Uses of laboratories as an Enviornaental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total tota 1 

------------------------------------------------------------------------------------------------------------------------------------------------
1. Observes various 81 84 165 119 104 223 88 89 177 112 99 211 200 188 388 

production process (49.09) (50.91) (100) (53.36) (46.64) (100) (49.72) (50.28) ( 100) (53.08) (46.92) (100) (51.55) (48.45) (100) 
2. Observes and under- 121 44 165 132 91 223 115 62 177 138 73 211 253 135 388 

stands working models (73.33) (26.67) (100) (59.19) (40.81) (100) (64.97) {35.03) ( 100) (65.40) (34.60) (100) (65.21) t34.79) (100) 
3. Learns the different 153 12 165 192 31 223 159 18 177 186 25 211 345 43 388 

skills required for (92.73) (7 .27) ( 100) (86.10) (13.90) {100) (89.93) (10.17) {100) ( 88. 15) ( 11 . 8 5) { 100) ( 88.92) { 11.08) {100) 
different types of 
work 

4. Learns the assembling 62 103 165 74 149 223 65 112 177 71 140 211 136 252 138 
different electronic {37.56) {62.42) {100) {33.18) {66.82) {100) (36.72) {63.28) (100) {33.65) {66.35) {100) {35.05) {64.95) {100) 
gadgets 

5 Helps to develop ·135 30 165 184 39 223 147 30 177 172 39 211 319 69 388 
simple working models (81~82 {18.18) {100) {82.51) {17.49) {100) (83.05) (16.95) {100) { 81. 52) { 18.48) (100) {82.22) (17.78) (100) 

6. Receives direct 165 - 165 204 19 223 174 3 177 195 16 211 369 19 388 
information {100) {100) {91.48) {8.52) {100) {98.31) { 1.69) {100) (92.42) (7 .58) ( 100) (95.10) (4.90) (100) 

1. Gets first-hand 165 - 165 216 7 223 173 4 177 208 3 211 381 7 388 
information ( 100 l ( 100) (96.86) (3.14) (100) (97.74) (2.26) {100) (98.58) ( 1. 42) (100) (98.20) ( 1 .so) {100) 

8. Provides practical 165 - 165 220 3 223 175 2 177 210 1 211 385 3 388 
'. experience { 100) . { 100) {g8.65) {1.35) {100) {98.87) { 1. 13) ( 100) (99.53) (0.47) (100) {99.23) {0. 77) (100) 

9. Helps in bridging the 159 6 165 210 13 223 170 7 177 199 12 211 369 19 388 
gap between theory (96. 36) {3.64) {100) { 94.17) {5.83) (100) {96.05) {3.95) {100) ( 94. 31) (5.69) {100) {95.10) (4.90) (100) 
and pract-ice 

10. Caters to the develop- 154 11 165 204 19 223 158 19 177 200 11 211 358 30 . 388 
ment of creativity, {93.33) {6.67) { 100) { 91 .48) (8.52) { 100) {89.27) (10.73) {100) (94.79) {5.21) {100) {92.27) {7. 73) {100) 
self-expression, etc. 

RU - Recorded use NRU - Not recorded use 
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(1) Laboratories 

Table 4.38 gives the number and percentage of 

teachers on the basis of their opinion on the uses of 

laboratories as an environmental resource for physics 

education in the secondary schools according to area and 

management of schools. 

Uses numberS 6, 7, 8, 9 and 10 were recorded by 

more than 90 per cent of the teachers. Use number 8 was 

recorded by 99.23 per cent of teachers. This use was 

recorded by 100 per cent of urban school teachers while only 

98.95 per cent of rural school teachers recorded. Not much 

difference was observed between government and private 

school teachers. 

Use number 7 was recorded by 98.20 per cent of the 

total sample. This use was recorded by 100 per cent of urban 

school teachers while only 96.86 per cent of rural school 

teachers recorded this. Not much difference was observed 

between government and private school teachers. 

Uses numbers 6 and 9 were recorded by 95.10 per 

cent of the total sample. In both cases, urban school 

teachers recorded more (100 per cent and 96.36 per cent 

respectively) than rural school teachers (91.48 per cent and 

94.17 per cent respectively). Again regarding these uses 

government sch6ol teachers recorded more 198.31 per cent .. and 

96.06 per cent respectively) than private school teachers 
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(92.42 per cent and 94.31 per cent respectively). 

Use number 10 was recorded by 92.27 per cent of 

teachers. 94.79 per cent of private school teachers recorded 

this use but only 89.27 per cent of government school 

teachers recorded. The difference in percentages between 

urban and rural categories of teachers was not muph. 

Use number 3 was recorded by 88.92 per cent of 

teachers followed by use number 5 recorded by 82.22 per 

cent. Regarding use number 3, urban category of teachers 

recorded more (92.73 per cent) than rural category of 

teachers (86.10 per cent) but this the difference was not 

much between government and private school teachers. 

Regarding use number 5, the differences in percentages 

between urban and rural, and government and private school 

teachers were not much. 

Use number 2 was recorded by 65.21 per cent of the 

total sample. Though there was not much difference in the 

percentages of government and private school teachers, the 

percentage of urban school teachers was notably more (73.33) 

than that of rural school teachers (59.19). 

Use number 1 was recorded by 51.55 per cent of the 

total sample. Rural school teachers recorded more (53.36 per 

cent) than urban school teachers (49.09 per cent). Private 

school teachers recorded more (53.08 -per cent) than 

government school teachers (49.72 per cent). 
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Use number 4 was recorded only by 35.05 per cent 

of the teachers while 64.95 per cent of teachers did not 

record this use. Urban school teachers seemed to be slightly 

more awa~e of this use than their counterparts in rural 

schools. Government school teachers seemed to be slightly 

more aware of this use than their counterparts in private 

schools. 

It can be concluded that most of the teachers were 

aware of the different uses of laboratories as an 

environmental resource for physiqs teaching. Here one can 

see that urban school teachers in general were slightly more 

aware of most of the uses than rural school teachers. 

(m) Buildings under construction 

Table 4.39 gives the number and percentage of 

• 
teachers on the basis of their opinion on the uses of 

Buildings .under construction as an environmental resource 

for physics education in the secondary schools of Kerala 

according to area and management of schools. 

Analysis of data indicates that 90.98 per cent of 

teachers recorded use number 6. Urban school teachers 

recorded (94.56 per cent) more than rural school teachers 

(88.34 per cent). Not much difference was seen between the 

percentages of government and private school teachers. 



Table 4.39 Opinion of Teachers on the Uses of Buildings Under Construction as an Enviornmental Resource for Physics Education 
(Number and Percentage) 

Urban Rural Government Private 
Use ---------------------- ---------------------- ---------------------- ----------------------- RU NRU Grand 

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total 

--------------------------------------------------------------------------------------------------------------------------------------~--------· 

1. Learns the skills 140 25 165 195 28 223 151 26 177 184 27 211 335 53 388 
in carpentry (84.85) (15.15) (100) (87.44) (12.56) (100) (85.31) (14.69) (100) (87.20) .(12.80) (100) (86.34) (13.66) (100) 

2. Observes and under- 130 35 165 184 39 223 150 27 177 164 47 211 314 74 388 

stands working models (78.79) (21.21) ( 100) ( 82. 51) ( 17 . 4 5) (100) ( 84 . 7 5 ) ( 1 5 . 2 5 ) (100) (77.73) (22.27! (100) (80.93) ( 19.07) (100) 

3. Receives direct 94 71 165 122 101 223 106 71 177 110 101 211 216 172 388 

information (56.97) (43.03) (100) (54.71) (45.29) (100) (59.89) (40.11) (100) (52.13) (47 .87) ( 100) (55.67) (44.33) (100) 

4. Gets fiist-hand 100 65 165 124 99 223 103 74 177 121 90 211 224 164 388 

information (60.61) (39.39) (100)· (55.61) (44.39) (100) (58.19) (41.81) (100) (57.35) (42.65) (100) (57.73) (42.27) (100) 

5 Can be used in co- 77 88 165 95 128 223 80 97 177 92 119 211 172 216 388 

ordinating intel1e- (46.67) (53.33) (100) (42.60) (57.40) (100) (45.20) (54.80) (100) (43.60) (56.40) (100) (44.33) (55.67) (100) 

ctual and manual 
labour 

6. Observes and under- 156 9 165 197 26 223 162 15 177 191 20 211 353 35 388 
stands the different (94.56) (5.44) ( 100) (88.34) ( 11 . 66) ( 100) (91.53) (8.47) (100) (90.52) (9.48) (100) (90.98) (9.08) (100) 
types of electric 
connect ions 

7. Provides practical 116 49 165 158 65 223 126 51 177 148 63 211 274 114 388 

experience (70.30) (29.70) (100) (70.85) (29.15) (100) (71.19) (28.91) (100) (70.14) (29.86) (100) (70.62) (29.38) ( 100) 

8. Caters to the 93 72 165 128 95 223 107 70 177 114 97 211 221 167 388 
development of (56.36) (43.64) (100) (57.40) (42.60) ( 100) (60.45) (39.55) ( 100) (54.03) (45.97) (100) (56.96) (43.04) (100) 

creativity, self-
expression, etc. 

RU - Recorded use NRU - Not recorded use 
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Use number 1 was recorded by 86.34 per cent of 

teachers. The percentages of rural· school teachers (87.44) 

was slightly above that of urban school teachers (84.85). 

The percentages of private school teachers was slightly 

above (87.20) that of government school teachers (85.31). 

80.93 per cent of teachers recorded use number 2. 

82.51 per cent of the rural school teachers recorded this 

use but only 78.79 per cent of urban school teachers 

recorded. There was a difference in 

government school teachers (84.75 per 

school teachers (77.73 per cent). 

the percentages of 

cent) and private 

Use nu.rnber 7 was recorded by 70.62 per cent of 

teachers while 29.30 per cent did not record this use. There 

was not much difference between the percentages of different 

categories of teachers namely urban, rural, government and 

private. 

More than 50 per cent of the teachers recorded uses 

number 3, number 4 and number 8. Regarding use numbers 3 and 

4 urban school teachers recorded more than rural school 

teachers and government school teachers recorded more than 

private school teachers. Regarding use number 8, there was 

not much difference between the percentages of urban and 

rural school teachers. But the percentage of government 

school teachers (60.45) was above that of private school 

teachers (54.03). 



·1·ao..1.e <~. qu ue"':.al..l.S tc.egaraJ.ng 1:.ne .avaJ..l.aDJ..l.J."t;.Y ana c.x"t;.t::U"t;. v.L u'-..L.J...L.c.cu .. ..a.uu v.L 

Environmental Resources 

Item 

( 1) 

1 Engineering factories 

2 Small scale industrial 
units 

3 Chemical factories 

4 Workshops 

5 Colleges 

6 Powerstantions 

7 Printing press 

--8 Science fair and 
exhibitions 

9 Human resource 
(experts) 

10 Hospitals 

11 Cotton mills 

12 Laboratories 

13 Buildings under 
construction 

(Number and Pe~centage) 

Availa- Extent of Utilization 
ble ------------------------

( 2 ) 

185 
(47.68) 

358 
(92.27) 

144 
(37.11) 

358 
(92.27) 

314 
(80.93) 

74 
(19.07) 

328 
(84.54) 

264 
(68.04) 

335 
(86.34) 

332 
(85.57) 

214 
(55.15) 

97 
(25.00) 

330 
(85.05) 

Always 

( 3 ) 

10 
(2.58) 

23 
(5.93) 

,17 
(4.38) 

39 
(10.05) 

40 
(10.31) 

7 
(1.80) 

14 
(3.61) 
106 

(27.32) 
33 

(8.51) 
17 

(4.38) 
5 

(1.29) 
6 

(1.55) 
6 

(1.55) 

Some­
times 

( 4) 

87 
(22.42) 

157 
(40.46) 

48 
(12.37) 

173 
(44.59) 

102 
(26.29) 

40 
(10.31) 

68 
(17.53) 

92 
(23.71) 

214 
(55.15) 

79 
(20.36) 

88 
(22.68) 

46 
(11.86) 

61 
(15.72) 

Never 

( 5 ) 

88 
(22.68) 

178 
(45.88) 

79 
(20.36) 

146 
(37.63) 

172 
(44.33) 

27 
(6.96) 

246 
(63.40) 

66 
(17.01) 

88 
(22.68) 

236 
(60.82) 

121 
(31.19) 

45 
(11.60) 

263 
(67.78) 

Not ava- Total 
ilable 

( 6 ) 

203 
(52.32) 

30 
(7.73) 

244 
(62.89) 

30 
(7.73) 

74 
(19.07) 

314 
(80.93) 

60 
(15.46) 

124 
(31.96) 

53 
(13.86) 

56 
(14.43) 

174 
(44.86) 

291 
(75.00) 

58 
(14.96) 

( 7) 

388 
(100) 

388 
(100) 

388 
(100) 

388 
(100) 

388 
(100) 

388 
(100) 

388 
(100) 

388 
,(100) 

388 
(100) 

388 
(100) 

388 
(100) 

388 
(100) 
388 

(100) 

Note: The figures in column (2) refers to the numbers and corresponding 
percentages in columns (3), (4) and (5). 
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Use number 5 was recorded only 44.33 per cent of 
! 

teachers while 55.67 per cent did not record. Urban school 

teachers seemed slightly more aware (42.67 per cent) of this 

use than their rural counterparts (42.60 per cent). In the 

case of ~overnment and private categories, the former 

category seemed slightly more (45.20 per cent) aware than 

the latter category (43.60 per cent). 

The analysis of data reveals that a good 

percentage of teachers belonging to all categories namely 

urban, rural, government and private were not fully aware of 

some of the uses of buildings under construction as an 

environmental resource for physics education. 

Table 4.40 gives the details regarding availa-

bility and extent of utilization of environmental resources 

in the 388 schools surveyed. 

For the purpose of analysis the schools were 

classified into three categories namely 'Always•, 

'Sometimes• and 'Never• utilizing. 

It is seen from the Table that small scale 

industrial units and workshops were available near more than 

90 per cent of schools. Colleges, printing press, human 

resource (experts), hospitals and buildings under 

construction were available in more tpan 80 per cent of 

schools. Science fairs and exhtbitions were available as an 

environmental resource by 68.04 per cent schools. Cqtton 



274 

mills were available near 55.15 per cent schools. The least 

available environmental resource was found to be power 

stations (19.07 per cent) . 

Regarding the extent of utilization of ·different 

environmental resources, only a few schools came under the 

category of 'Always' utilizing except in the case of science 

fairs and exhibitions where 106 schools came under this 

category. Majority of schools came under the second and 

third categories of 'Sometimes' and 'Never'. 

Although many of the listed environmental 

resources were available near schools, these were not found 

to be utilized to a desired extent. This may be because due 

importance is not · attached to the utilization of 

environmental resources in physics education 

Details regarding availability and extent of 

utilization of environmental resources in urban and rural 

schools are presented in Tables 4.40.1 

Analysis of data in Table 4.40.1 indicates that 

availability and extent of utilization of most of the 

environmental resources seemed to be better in urban schools 

than in rural schools. Environmental resources - workshops, 

colleges, printing press, human resource (experts) and 

buildings under constructions were found available near cent 

percent urban schools. Of these o~ly buildings under 

construction were available in cent percent rural school and 



Table 4.40. 1 Details Regarding Availability and Extent of Utilization of Environmental Resources in Urban and Rural 
Schools 

(Number and Percentage) 

Extent of Utilization 
Urban 

Extent of Utilization 
Rural 

Item ---------------------------------------------- -----------------------------------------.------
( 1) 

AV 
{ 2) 

A 
(3) 

ST 
(4) 

N 
(5) 

NAV Total 
(6) (7) 

AV 
(8) 

A 
(9) 

ST 
( 10) 

N NAV Total 
{ 11 ). (12) (13) 

------------------------------------------------------------------------------------------------------------------------
1 Engineering factories 

2 Small scale industry 

3 Chemical factories 

4 Workshops 

.· , 5 Colleges 

f .-6 Power stptions 

7 Printing press 

8 Science f~ir and 
exhibitions 

9 Human resource 
·. {experts) 

10 Hospitals 

11 Cotton mills 

12 Laboratories 

13 Buildings under 
' · constructon 

130 
(78. 79) 

154 
(93.33) 

105 
(63.64) 

165 
(100} 
165 

(100) 
40 

(24.24) 
165 

(100) 
135 

(81. 82) 
165 

(100) 
160 

(96.77) 
92 

(55.76) 
79 

(47.88) 
165 

(100) 

8 
(4.85) 

11 
(6. 67) 

15 
(9. 10) 

25 
(15. 15} 

30 
(18. 18) 

5 
(3.03) 

14 
(8.48) 
102 

( 61.82) 
21 

(12.73) 
12 

(7. 27) 
5 

(3.03) 
8 

(3.64) 
6 

(3.64) 

54 
(32.73) 

60 
(36.36) 

34 
(20.61) 

58 
(35. 15) 

55 
(33.33) 

11 
(6. 67) 

50 
(30.30) 

18 
(10.91) 

73 
(44.24) 

38 
(23.03) 

41 
(24.45) 

42 
(25.45) 

30 
{ 18. 18) 

68 
(41.21) 

83 
{50.30) 

56 
(33.94) 

82 
(49.70) 

80 
(48.48) 

24 
(14.55) 

101 
(61.21) 

15 
(9.09) 
. 71 

(43.03) 
110 

(66.67) 
46 

(27.88) 
31 

(18.79) 
129 

(78. 18) 

35 
(21.21) 

11 
(6.67) 

60 
{36.36) 

125 
{75.76) 

30 
(18. 18) 

5 
(3.03) 

73 
(44.74) 

86 
(52.12) 

165 
(100) 
165 

{100) 
165 

(100) 
165 

(100) 
165 

(100) 
165 

( 100) 
165 

(100) 
165 

(100) 
165 

{100) 
165 

(100) 
165 

(100) 
165 

(100) 
165 

( 100) 

55 
(24.66) 

204 
(91.48) 

39 
(17.49) 

193 
(86.55) 

149 
(66. 81) 

34 
(15.25) 

163 
(73. 09) 

129 
(57.85) 

170 
(76.23) 

172 
(77.13) 

122 
(54. 71) 

18 
(8.01) 

165 
( 100) 

AV - Available A - Always ST - Sometimes N - Never NA - Not available 

2 
(0.90) 

12 
(5.38) 

2 
(0.90) 

14 
{6.28) 

10 
(4.48) 

2 
. ( 0. 90) 

4 
(1.79) 

12 
{5.38) 

5 
(2. 24) 

33 
(14.80) 

97 
{43.50) 

14 
(6.28) 

115 
(51.57) 

47 
( 21.08) 

29 
(13.00) 

18 
(8.07) 

74 
(33.18) 

141 
(63.23) 

41 
(18.39) 

47 
(21.08) 

4 
( 1. 79) 

31 
(13.90) 

20 168 
(8. 97) (75. 34) 

95 19 
(42.60) (8.52). 

23 184 
( 10. 3 1) ( 82. 51) 

64 30 
(28.70) (13.45) 

92 74 
(41.26) (33. 18) 

3 189 
(1.35) (84.75) 

145 60 
(65.02) (26.91) 

51 94 
(22.87) (42.15) 

17 53 
(7.68) (27.77) 
126 51 

(56. 50) ( 22. 87) 
75 101 

{ 33. 63) ( 45. 29) 
14 205 

(6.28) {91.92·) 
134 58 

{60. 09) (26. 01) 

223 
(100) 
223 

( 100) 
223 

{100) 
223 

( 100) 
223 

(100) 
223 

{100) 
223 

(100) 
223 

(100) 
223 

( 100) 
223 

(100) 
223 

(100) 
223 

( 100) 
223 

{100) 

Note: The figures in column (2) refers to the numbers and corresponding percentages in columns (3), {4) and (5). 
The figures in column (8) refers to the numbers and corresponding percentages in columns (9), {10) and {11). 



Table 4.40.2 Details Regarding Availability and Extent of Utilization of Environmental Resources in Government and 
Private Schools 

(Number and Percentage) 

Extent of Utilization 
Urban 

Extent of Utilization 
Rura 1 

Items ---------------------------------------------- -----------------------------------------------

( 1) 
AV 
{2) 

A 
(3) 

ST 
(4) 

N 
(5) 

NAV Total 
(6) (7) 

AV 
(8) 

A 
(9) 

ST 
( 10) 

N 
( 11) 

NAV Tota 1 
( 12) ( 13) 

------------------------------------------------------------------------------------------------------------------------
l Engineering factories 

2 Small scale industry 

3 Chemical factories 

4 Workshops 

5 Colleges 

6 Power stations 

7 Printing press 

8 Science fair and 
·exhibitions 

9 Human resource 
(experts) 

. 10 Hospitals 

11 Cotton mills 

12 Laboratories 

13 Buildings under 
constructon 

84 ·4 
(47.46) (2.26) 

164 ll 
{92.66) (6.21) 

68 7 
(38.42) (3.95) 

171 18 
(96. 61) ( 10. 17) 

142 20 
(80.23). ( 11.30) 

33 2 
( 18. 64) ( l. 13) 

154 4 
(87.01) (2.26) 

118 46 
(66.67} (25.99) 

155 15 
(87 .57) (8.47) 

147 8 
(83.05) (4.52) 

98 l 
(55.36)' (0.56) 

38 2 
(21.47) {1. 13) 

159 3' 
(89.83) (1.69) 

38 
(21.41) 

66 
(37.29) 

20 
( 11.30) 

82 
(46.33) 

42 
(23.73) 

19 
(10.73) 

33 
(18.64) 

37 
(20.90) 

98 
(55.37) 

34 
(19.21) 

37 
(32.20) 

22 
(12.43) 

27 
(15.25) 

42 
(23.73) 

87 
(49. 15) 

41 
(23. 16) 

71 
( 40. ll) 

80 
(45.20) 

12 
(6.78) 
117 

(66. 10) 
35 

{ 19.77) 
42 

(23.73) 
105 

(59.32) 
60 

(33.90) 
14 

(7. 91) 
129 

(78. 18) 

93 
(52.54) 

13 
(7. 34) 
109 

(61.58) 
6 

(3.39) 
35 

(19.77) 
144 

(81.36) 
23 

(12.99) 
59 

(33.33) 
22 

(12.43) 
30 

(16.95) 
79 

(44.63) 
139 

(78.53) 
18 

( 10. 17) 

177 
(100) 
177 

(100) 
177 

(100) 
177 

( 100) 
177 

(100) 
177 

(100) 
177 

(100) 
177 

(100) 
177 

(100) 
177 

(100) 
177 

(100) 
177 

(100) 
177 

( 100) 

10 l 
(47 .87) 

194 
(91. 94) 

76 
(36.02) 

187 
(88.63) 

172 
(81.52) 

41 
(19.43) 

174 
(82.46) 

146 
{69. 19) 

180 
(85. 31) 

185 
(87.68) 

116 
{54.98) 

59 
(27.96) 

171 
(81. 04) 

AV - Available A - Always ST - Sometimes N - Never NA - Not availa~1e 

6 
(2.84) 

12 
(5.68) 

10 
{4. 74) 

21 
(9.95) 

20 
(9.48) 

5 
(2. 37) 

10 
(4.74) 

60 
{28.44) 

18 
(8.53) 

9 
(4.29) 

4 
(1.90) 

4 
( l. 90) 

3 
(1.42) 

49 
(23.22) 

91 
(43. 13) 

28 
(13.27) 

91 
(43. 13) 

60 
(28.44) 

21 
(9.95) 

35 
(16.59) 

55 
(26. 07) 

116 
(54.98) 

45 
(21.33) 

51 
(24. 17) 

24 
( 11. 37) 

34 
(16.11) 

46 
(21. 80) 

91 
(43.13) 

38 
(18.01) 

75 
{35.55) 

92 
(43.60) 

15 
(7. ll) 
129 

( 61. 14) 
31 

(14.09) 
46 

(21. 80) 
131 

(62.09) 
61 

(28.91) 
31 

(14.69) 
134 

(63.51) 

110 
(52.13) 

17 
(8.06) 
135 

(63.98) 
24 

( 11. 37) 
39 

(18.48) 
170 

(80. 57) 
37 

(17.54) 
65 

(30. 81) 
31 

(14.69) 
26 

(12.32) 
95 

(45.02) 
152 

(72. 04·) 
40 

(18.96) 

211 
(100) 
211 

(100) 
211 

(100) 
211 

(100) 
211 

(100) 
211 

(100) 
21 1 

(100) 
211 

(100) 
21 l 

(100) 
211 

(100) 
211 

(100) 
211 

(100) 
211 

(100) 

Note: The figures in column (2) refers to the numbers and corres~onding percentages in columns (3), (4) and (5). 
The figures in column (8) refers to the numbers and corresponding percentages in columns {9), {10) and {11). 
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found to be power stations (less than 20 per cent) in the 

case of both urban and rural schools. Regarding the extent 

of utilization of different environmental resources not much 

differences were observed between the percentages of 

government and private schools~ 

4.1.7 Workload of Teachers 

The teachers work load in the school was analysed 

and the mean work load per week was found to be 24.72 hours. 

The work load in hours and frequency distribution are 

presented in Table 4.41. 

Table 4.41 Frequency Distribution of Workload of Teachers 

Workload in hours/week Frequency· 

35-39 2 

30-34 18 

25-29 195 

20-24 147 

15-19 24 

10-14 2 

Total 388 

It is seen from the Table that the workload of 

maximum number of teachers varied between 24 hours and 29 
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hours. These hours were not only devoted to physics teaching 

alone since some of them have to teach subjects like 

Chemistry and English. 

Distribution of teachers on the basis of their 

opinion on additional hours required for laboratory work for 

physics education is presented in Table 4.42. 

Table 4.42 Distribution of Teachers on the Basis of 
Opinion on Additional Hours Required 
Laboratory Work for Physics Education 

Their 
for 

Additional hours required/week 
for laboratory work 

Frequency 

4-5 5 

2-3 142 

0-1 241 

Total 388 

From the Table it can be observed that most of the 

teachers required 1 hour to 3 hours additionally for 

laboratory work. The mean of additional hours required was 

calculated to be 1.26 hours per week for laboratory work. 

Table 4.43 shows the distribution of teachers on 

the basis of their opinion on-additional hours required for 

preparation, correction, etc. · 
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Table 4.43 Distribution of Teachers on the Basis of Their 
Opinion On Additional Hours Required for 
Preparation, Correction etc. 

Additional hours/week required 
for preparation, correction etc. 

Frequency 

------------------------------------------------------------
2-3 173 

0-1 215 

Total 388 

Mean - 1.21 hrs/week 

Majority of teachers required one hour per week 

additionally for preparation, correction, etc. The mean of 

additional hours required was calculated to be 1.21 hours 

per week in this regard. 

Table 4.44 Distribution of Teachers on the Basis of 
Opinion on Additional Hours Required 

. Utilizing Environmental Resources 

their 
for 

Additional hours/week required 
for utilizing environmental 
resources 

Frequency 

2-3 102 

0-1 286 

Total 388 

Mean - 1.11 hrs/week 
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Table 4.44 shows the distribution of teachers on 

the basis of their opinion on additional hours required for 

utilizing environmental resources. The mean of additional 

hours required was found to be 1.11 hours per week. 

or 
Table 4.45 Distribution Teachers on the Basis of Extra Hours 

~ 

Spent 

Extra hours/week spent at school Frequency 

3 8 

2 64 

1 247 

0 69 

Total 388 

Mean ~ 1.03 hrs/week 

Distribution of teachers on the basis of extra 

hours spent by them for physics education is presented in 

Table 4.45. It is found that one extra hour was spent by 247 

teachers for physics education. The mean of extra hours 

spent was found to be 1.03 hours per week. 

4.1.8 Details Regarding In-service Programme 

Many agencies are conducting in-services courses 
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for physics teachers in Kerala. The type and duration of 

courses may vary from course to course. 

Table 4.46 shows the distribution of teachers 

according to the duration of in-service training courses. 

Table 4.46 Distribution of Teachers According to the 
Duration of In-service Training Courses 

Duration of In-service course 
in days 

51-60 

41-50 

31-40 

21-30 

11-20 

0-10 

Total 

Mean - 25.4 days 

No. of Teachers 

2 

20 

72 

108 

64 

262 

528* 

* 388 teachers have undergone 528 in-service courses ranging 
from 2 days to 56 days 

The duration of different types of courses ranged 

from 1 day to 56 days and the mean duration of in-service 

training attendance of one type-or other by a teacher was 

found to be 25.4 days. 
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Table 4.47 Details of Agencies which Conducted In-service 
Courses and the Number of Teachers Who Attended 

No. Agencies Number of Teachers Total 
------------------------------
Urban Rural Government Private 

~-----------------------------------------------------------

1 UGC 2 1 2 1 3 

2 NCERT 29 36 27. 38 65 

3 State Institute 162 218 173 207 380 
of Education 

4 Training College 3 5 4 4 8 

5 Arts and Science 4 3 4 3 7 
College 

6 .Sastra Sahitya 2 1 1 2 3 
Pari shad 

7 Teachers' 30 32 27 35 62 
Associations 

Total 528 

* Some teachers have undergone in-services course conducted 
by the agency, more than once which was also included in 
the number 

The identified agencies which conduct in-service 

courses for physics teachers are University Grants 

Commission (UGC), The National Council for Educational 

Research and Training (NCERT), the State Institute of 

Education (SIE), Teacher's Training Colleges, Arts and 
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Science Colleges, Sastra Sahitya Parishad and Teachers' 

Associations. 

Table 4.47 gives the details of agencies which 

conduct in-service courses and the number of teachers who 

attended these courses, State Institute of Education was 

found to be the main agency conducting in-service courses 

for physics teachers. Its courses were .attended by the 

number (380) of teachers. This was followed by that NCERT 

(65) and Teachers' Associations (62). It is found that 388 

teachers have undergone 528 in-service courses. 

Table 4.48 Details Regarding the Type of In-service Courses 
Conducted and the Number of Teachers Attended 

No. Type of course Urban Rural Government Private Total 
------------------------------------------------------------

1 Summer institute 81 77 62 96 158 

2 Seminar 69 127 73 123 196 

3 Workshop 44 39 42 41 83 

4 Content course 37 40 34 43 77 

5 Others* 10 4 6 8 . 14 

Total 528 

1. Question setting courses 2. Lecture series 

3. Evaluation courses 4. Improvisation course 

5. Syllabus discussion 6. Resource persons' course 



Table 4.49 Responses of Teachers ~garding the 
Benefits of In-service Course 

identified 

(Number and Percentage) 

Urban Rural Govern- Pri- Total 
No Item ment vate 

(165)* (223)* (177)* {211)* (388) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Received up-to-date 
information 
Received experience 
in practical work 
Exchanged ideas with 
other teachers 
Revised portions once 
studied but forgotten 
Obtained contacts 
with specialists in 
the field 

139 
(84.24) 

71 
(43.05) 

136 
(82.42) 

63 
(38.18) 

68 
(41.21) 

Got resource materials 46 

Got opportunity to 
get familiarised with 
new methods and tech­
niques of teaching 
Got training in the 
use of a.v. aids 
Got training to 
utilize the environ­
mental resources 
Others 

Others include 

(27.88) 
137 

(83.03) 

38 
(23.03) 

8 
(4.85) 

7 
(4.24) 

165 
(73.99) 

44 
(19.73) 

160 
(71.74) 

89 
(39.91) 

98 
(43.95) 

58 
(26.01) 

153 
(68.61) 

45 
(20.18) 

11, 
(4.93) 

9 
(4.04) 

1 Awareness of changes in curriculum 
2 Got opportunity to clear doubts 

140 
(79.10) 

48 
(27.12) 

137 
(77.40) 

69 
(38.98) 

76 
(42.94) 

42 
(23.73) 

134 
(75.71) 

34 
(19.21) 

7 
(3.95) 

6 
(3.39) 

* Total number of responses in each category. 

164 
(7.7.73) 

67 
(31.75) 

159 
(75.35) 

83 
(39.34) 

90 
(42.65) 

62 
(29.38) 

156 
(73.93) 

49 
(23.22) 

12 
(5.69) 

10 
(4.74) 

304 
(78".35) 

115 
(29.64) 

296 
(76.29) 

152 
(39.18) 

166 
(42.78) 

104 
(26.80) 

290 
(74.74) 

83 
(21.39) 

19 
(4.90) 

16 
(4.12) 
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Details regarding the type of in-service courses 

conducted and the number of teachers attended are presented 

in Table 4.48. 

From the Table it is found that the largest number 

of courses conducted were seminars (196) which was followed 

by Summer Institute (158), Workshops (83), Content course 

(77) and others (14). Among these courses summer institutes 

had long duration. Six other types of courses were also 

identified from free responses. 

Responses of teachers regarding the -identified 

benefits of in-service courses are pre.sented in Table 4. 49. 

In addition to the different types of benefits 

already provided, two other benefits were also identified 

from the free responses. Among the benefits item 1, 

'Received up-to-date information' got the highest agreement 

from teachers (78.35 per cent) followed by item 3, 

'Exchanged ideas with other teachers' (76.29 per cent), item 

7, 'Got opportunity to get familiar~zed·with new methods and 

techniques of teaching'. Item 9, 'Got training to utilise 

the environmental resources'.got the last rank (4.90 per 

cent). The details regarding the sub-sample responses are 

also presented in Table 4.49. 

Responses of teachers regarding the defects of in-

service courses are presented _ i-~-T~?~-~-~--·~.9. ~ 

In addition to the various defects already listed, 



Table 4.50 Response of Teachers Regarding the Defects of In­
service Course 

(Number and percentage) 

Urban Rural Govern- Pri- Total 
No Item ment vate 

(165)* (223)* (177)* (211)* (388) 
-----------------------------------------------------------------

1 The course was too 118 124 109 133 242 
short (71.52) (55.61) (61.58) (63.03) (62.37) 

2 The course was too 12 20 13 19 32 
long (7.27) (8.97) (7.34) (9.00) (8.25) 

.3 Much of the time was · 92 113 103 102 205 
spent to teach what (55.56) (50.67) (58.19) (48.34) (52.84) 
we know already 

4 Difficult experiments 64 79 54 89 143 
were not demonstrated (38.79) (35.43) (30.51) (42.18) .(36.86) 

5 Due importance was 98 116 90 124 214 
not given to (59.39) (52.02) (50.85) (58.77) (55.15) 
practical work 

6 Resource persons were 33 59 37 55 92 
not available (20.00) (26.46) (20.90) (26.07) (23.71) 

7 The course was 46 68 51 63 114 
monotonous (27.88) (30.49) (28.81) (29.86) (29.38) 

8 Difficult concepts 55 72 59 68 127 
were not given due (33.33) (32.28) (33.33) (32.23) (32.73) 
emphasis 

9 Training to utilize 102 183 108 177 285 
the resource was not (61.82) (82.06) (61.02) {83.89) {73.45) 
given 

10 Training in modern 41 53 42 52 94 
methods and techni- (24.84) (23.77) (23.73) (24.64) (24.23) 
ques of teaching was 
not given 

11 The goals aimed at 50 47 38 59 97 
were not released (30.30) (21.08) (21.47) (27.96) (25.00) 

12 Others 10 15 9 16 25 
(6.06) (6.73) (5.08) (7.58) (6.44) 

Others include 
1 Inadequate facilities 
2 University presentation 
3 More time for administrative routine 

* Total number of responses in each category. 
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three other defects were also identified from the free 

responses. 

Among the defects item 9, 'Training to utilize the 

resource was not given' got the highest agreement from 

respondents (73.75 per cent} followed by item 1, 'The course 

was too short' (62.37 per cent} and item 5, 'Due importance 

was not given to practical work' (55.15 per cent). The 

responses to item 4 and 5 indicate the need for planning and 

demonstration of experiments. Item 2, 'Th~ course was too 

long' was recorded only by 8.25 pe~ cent. 

From the above analysis it can be concluded that 

the in-service courses should be carefully planned and 

executed so that the maximum number of teachers get · the 

benefits of these courses. 
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PART II 

4.2.1 Section A 

This section of Part II deals with the analyses of 
. 

Physics Theory Awareness Test (PTAT) scores and Physics 

Practical Application Awareness Test (PPAAT) scores of 

standard IX pupils. 

To study the influence of variables (mentioned in 

Chapter III) on the dependent variable 'Physics Theory 

Awareness', nine two-way ANOVA were done. In the same way to 

study· the influence of variables on the dependent variable 

'Physics Practical Application Awareness', nine more two-way 

ANOVA were done. In the discussion that follows, Physics 

Theory Awareness will be referred as PTA and Physics 

Practical Application Awareness as PPAA. 

4.2.1.1 Analysis of Physics Theory Awareness Test (PTAT) 

Scores of Standard IX Students 

(1) Influence of Intelligence and Sex on Physics Theory 

Awareness (PTA) 

The effect of sex and intelligence on physics 

theory awareness was studied using two way ANOVA. The 

summary of analysis of variance data is presented in 
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Table 4.51.2. The F-values were computed using conventional 

procedures to find out whether the influence of variables 

studied are significant or not. 

Table 4.51.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of IQ and Sex 

Sex 

Male 

Female 

(Figures in 

Low 
IQ 

10.32 
(9.27} 

11.37 
(13.79} 

brackets show 

Average 
IQ 

16.66 
(15.98} 

16.97 
(16.40} 

variance} 

High 
IQ 

20.02 
(18.94} 

19.51 
(22.45} 

Table 4.51.2 ANOVA for PTA Scores -Classified by IQ and Sex 

Source Sum of squares Degrees of Mean square F-value 
freedom 

--------------~---------------------------------------------
Sex adj. 7.04 1 7.04 0.42 

Intelligence 
adj. 8379.55 2 4189.77 247.23* 

Interaction 69.33 2 34.67 2.05 

Within 8448.88 5 

Error 17116.53 1010 

Total 25565.41 101~ 

* - Significant at.O.Ol level. 
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It is seen from Table 4.51.1 that the mean scores 

for subjects classified by sex and level of intelligence 

show differences among various intelligence levels (Low, 

Average and High). But this is not seen very much between 

sex. 

The ANOVA results reported in Table 4.51.2 

establish this further. The difference in mean score among 

intelligence levels is significant at 0.01 level (F-value 

247.23). This leads to the conclusion that the means of PTA 

scores differ significantly among three levels of IQ. 

Therefore it may be concluded that IQ exerts a significant 

influence on PTA. Since the difference in mean scores 

between sex is not significant (F-value 0.42) it. can be 

legitimately concluded that sex exerts no significant 

influence on PTA. This leads to the conclusion that there is 

no significant difference in the performance of male and 

female children. The interaction of sex and intelligence is 

not significant (F-value 2.05). Thus it may be concluded 

that intelligence and sex when combined, together do not 

influence the PTA of pupils. 

(2) Influence of Intelligence and Locality of School on PTA 

It is evident from Table 5.52~1 that the .mean 

scores for subjects classified by loc::_~_l.i ty and level , 'of 

intelligence show differences among various intellige~ce 
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levels (Low, Average and High). The mean scores for urban 

and rural school subjects also differ. 

Table 4.52.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of IQ and Locality of School 

Locality Low 
IQ 

Average 
IQ 

High 
IQ 

------------------------------------------------------------
Urban 

Rural 

11.50 
(12.56) 

10.33 
(10.71) 

17.85 
(14.76) 

15.84 
(15.61) 

21.15 
(19.60) 

18.09 
(16.85) 

(Figures in brackets show variance) 

Table 4.52.2 ANOVA for PTA Scores -Classified by IQ and Sex 

Source Sum of squares 

Locality adj. 1224.27 

IQ adj. 7949.71 

Interaction 103.51 

Within 9700.26 

Error 15865.13 

Total 28565.41 

Degrees of Mean square F-value 
freedom 

1 1224.27 77.94* 

2 3974.86 253.05* 

2 51.75 3.29** 

5 

1010 

1015 

** - Significant at .05 level * - Significant at 0.01 level 
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The ANOVA results reported in Table 4.52.2 further 

establish this. The difference in mean scores among. the 

three intelligence levels is significant at 0.01 level 

(F-value 253.05} and 80 it may be concluded that there is a 

significant effect of IQ on the PTA. The F-ratio of 77.94 

for locality is also significant at 0.01 level. This 

indicates that the urban and rural subjects differ in their 

performance regarding PTA. The interaction of locality and 

IQ is significant at 0.05 level (F-value 3.290. Thus it .may 

be concluded that the intelligence and locality when 

combined, together affect the perfor~ance of subjects 

significantly. 

(3) Influence of Intelligence and Management of ~chools of 

PTA 

Table 4.53.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of IQ and Management of School 

Management 

Government 

Private 

Low 
IQ 

11.00 
(10.12) 

10.71 
(13.76} 

Average· 
IQ 

16.88 
(15.03) 

16.74 
(17.33) 

High 
IQ 

19.88 
(22.55) 

19.68 
(18.65) 
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Table 4.53.2 ANOVA for PTA Scores - Classified by IQ and 
Management of Schools 

Source Sum of squares Degrees of Mean square F-value 
freedom 

-------------------------------------------------~----------

Management 
adj. 8.43 1 8.43 0.50 

Intelligence 
246'."07* adj. 8373.03 2 4186.51 

Interaction 0.72 2 0.36 0.02 

Within 8381.66 5 

Error 17183.75 1010 

Total 25565.41 1015 

* - Significant at 0.01 level. 

From Table 4.53.1 it is seen that the mean scores 

for subjects classified by management and level of 

intelligence show differences among the three intelligence 

levels (Low, Average and High). However this difference is 

not very much between managements. 

This is supported by the ANOVA results reported in 

Table 4.53.2. The F-value of.246.07 is significant at 0.01 

level which shows that the difference in mean scores among 

intelligence levels is significant. So it may be concluded 

that there is a significant influence of IQ on PTA. The 
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F-value of 0.50 for management is not significant at 0.01 on 

0.05 levels. This indicates that management exerts no 

significant influence of PTA. Hence it may be concluded that 

there is no significant difference between government school 

children and private school children regarding PTA. With a 

non-significant interaction of intelligence and management 

(F-value 0.02), it can be concluded that intelligence and 

type of management when combined, together do not affect PTA 

of pupils. 

(4) Influence of Socio-Economic Status (SES) and Sex on PTA 

The effect of socio-economic status and sex was 

studied using two-way ANOVA. The summary of analysis data is 

presented in Table 4.54.2. 

0 

Table 4.54.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of SES and Sex 

Sex 

Male 

Female 

Low 
SES 

15.42 
(23.77) 

15.26 
l24~73) 

Average 
SES 

16.83 
(23.10) 

16.25 
(20.97) 

High 
SES 

18.90 
(23.71) 

19.30 
(22.12) 
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Table 4.54.2 ANOVA for PTA Scores - Classified by SES and 
Sex 

Source Sum of squares De~rees of Mean square F-value 
freedom 

Sex adj. 0.22 1 0.22 0.01 

SES adj. 2240.28 2 1120.14 48.53* 

Interaction 13.78 2 6.89 0.30 

Within 2254.06 5 

Error 23311.35 1010 

Total 25565.41 1015 

* - Significant at 0.01 level. 

Table 4.54.1 gives the mean scores for subjects 

classified by sex and levels of socio-economic status {Low, 

Average and High). It is observed that the mean scores for 

subjects show differences among the three levels of SES. 

However this is not seen very much between sex. 

The ANOVA results presented in Table 4.54.2 

further establish these facts. While the difference in mean 

scores among SES levels is significant at 0.01 level 

(F-value 48.53), the same is not sign~ficantly different 

between sex (F-value 0.01). Therefore it can be concluded 

that socio-economics status exerts a significant influence 

on . PTA while sex of the child exerts no significant 

influence on PTA. With a non-significa~~ ·interaction of sex 

and SES (F-value 0.30), it can be concluded that when sex 
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and SES when combined, together do not affect PTA 

significantly. 

(5) Influence of Socio-Economic Status (SES) and Locality of 

School on PTA 

Table 4.55.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of SES and Locality of School 

Locality 

Urban 

Rural 

Low 
SES 

16.87 
(24.23) 

14.01 
(20.48) 

Average 
SES 

17.50 
(23.21) 

15.15 
(18.31) 

High 
SES 

19.88 
(24.78) 

18.10 
(18.97) 

Table 4.55.2 ANOVA for· PTA Scores Classified by SES and 
Locality of School 

Source Sum of squares Degrees of Mean square F-value 
freedom 

Locality adj. 1382.65 1 1382.65 63.76* 

SES adj. 1975.65 2 987.83 45.56* 

Interaction 42.06 2 21.03 0.97 

Within 3664.78 5 

Error 21900.63 1010 

Total 25565.41 1015 

* - Significant at 0.01 level 
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Table 4.55.1 shows the mean scores of subjects 

classified by locality and levels of socio-economic status 

(Low, Average and High). The mean scores of subjects show 

differences among the three levels of SES. The difference in 

mean scores of urban subjects and rural subjects also 

differ. 

The ANOVA results reported in Table 4.55.2 throw 

more light on these facts. The difference in mean scores 

among the three levels of socio-economic status is 

significant at 0.01 level (F-value 45.56). This leads to the 

conclusion that SES exerts a significant influence on PTA. 

The difference in mean scores between locality is also 

significant at 0.01 level (F-value 63.76). So it can be 

concluded that locality of school exerts a significant 

influence on PTA. This leads to the conclusion that the 

performance of urban and rural children differ significantly 

regarding PTA. With a non-significant interaction of 

locality and SES (F-value 0.97), it may be concluded that to 

SES and locality when combined, together do not affect the 

PTA of pupils. 
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(6) Influence of Socio-Economic Status (SES) and Management 

of School on PTA 

Table 4.56.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of SES and Management of School 

Management Low 
SES 

Average 
SES 

High 
SES 

------------------------------------------------------------
Government 

Private 

15.52 
(24.43) 

15.13 
(23.97) 

16.45 
(22.69) 

16.13 
(21.39) 

19.15 
(22.03) 

19.03 
(23.85) 

Table 4.56.2 ANOVA for PTA Scores Classified by SES and 
Management of School 

Source Sum of squares Degrees of Mean square F-value 
freedom 

---------------------------------------~--------------------

Management 
adj. 21.08 1 21.08 0.91 

SES adj. 2253.24 2 1126.62 48.83* 

Interaction 2.95 2 1.48 0.06 

Within 2264.10 5 

Error 23301.31 1010 

Total 25565.41 1015 

* - Significant at 0.01 level 
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From Table 4~56.1 it is clear that the means for 

physics theory awareness scores of subjects differ for all 

the three levels of SES (Low, Average and High), while this 

is not seen very much between managements. 

These facts are further confirmed by the ANOVA 

results reported in Table 4.56.2. The influence of SES is 

significant at 0.01 level (F-value 48.83) and so it can be 

concluded that SES exerts a significant influence on PTA. 

The influence of management is not significant (F-value 

0.91) and so it can be concluded that management does not 

exerts a significant influence on PTA. Therefore it can be 

inferred that there is no significant difference in the 

performance of government school children and private school 

children regarding PTA. The interaction of socio-economic 

status and type of management is not significant (F-value 

0.06)~ So it leads to the conclusion that SES and type of 

management when combined, together do not affect PTA of 

pupils. 

(7) Influence of resource utilization and sex on PTA 

It is evident from Table 4.57.1 that the means for 

PTA scores of subjects differ for all the three levels of 

resource utilization (Low, Average and High). But the means 

of PTA scores do not differ very much between sex. 
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Table 4.57.1 Mean and variance for PTA Scores- Classified 
by 3 Levels of Resource Utilization and Sex 

Sex Low 
Resource 
utilization 

Average 
Resource 
utilization 

High 
Resource 
utilization 

------------------------------------------------------------
Male 

Female 

14.81 
(22.01) 

15.14 
(22.20) 

17.06 
(19.95) 

16.56 
(20.28) 

18.94 
(25.45) 

19.03 . 
(24.62) 

Table 4.57.2 ANOVA for PTA Scores- Classified by Resource 
Utilization and Sex 

Source Sum of squares 

Sex adj. 0.1 

Reso_urce uti-
lization adj. 2779.94 

Interaction 30.28 

Within 2810.22 

Error 22755.19 

Total 25565.41 

Degrees of Mean square F-va1ue 
freedom 

1 

2 

2 

5 

1010 

1015 

0.01 

1389.97 

15.14 

0.0003 

61.69* 

0.67 

* - Significant at 0.01 level. 

These facts are made more clean by the ANOVA 

results presented in Table 4.57.2. The difference in mean 
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scores among resource utilization levels is significant at 

0.01 level (F-value 61.69). This leads to the conclusion 

that resource utilization exerts a significant influence on 

PTA. The difference in means between sex is not significant 

(F-value 0.0003). So it can be legitimately concluded that 

the PTA is not significantly influenced by the sex of the 

children. The male and female children perform in the same 

way. The interaction of sex and resource utilization is also 

not significant (F-value 0.67) which leads to the conclusion 

that sex and resource utilization when combined, together do 

not affect the PTA. 

(8) Influence of Resource Utilization and Locality of School 

on PTA 

Table 4.58.1 Mean and Variance for PTA Scores - Classified 
by 2 Levels of IQ and Locality of School 

Locality 

Urban 

Rural 

Low 
Resource 
Utilization 

14.73 
(18.70) 

15.01 
(22.76) 

Average 
Resource 
Utilization 

17.37 
(22.26) 

16.44 
(18.29) 
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Table 4.58.2 ANOVA for PTA Scores -Classified by Resource 
Utilization and Locality of School 

Source .Sum of squares Degrees of Mean square F-value 
freedom 

------------------------------------------------------------
Locality adj. 26.33 1 26.33 1.-23 

Resource uti-
lization adj. 479.19 .1 479.19 22.54* 

Interaction 45.70 1 45.70 2.15 

Within 661.03 3 

Error 14772.53 695 

Total 15436.56 698 

* - Significant at 0.01 level 

It is seen from Table 4.58.1 that the mean scores 

for subjects classified.by locality and level of resource 

utilization show difference among the 'Low Resource 

Utilization' level and 'Average Resource Utilization' level. 

This is not seen very much between the mean scores of urban 

and rural school subjects. Here as has been pointed out in 

Chapter III Methodology only two levels of resource 

utilization were considered as there were no rural schools 

classified under 'High Resource Utilization' category in the 

sample selected. However the mean score for PTA of urban 

school subjects coming under 'High Resource Utilization' 

level was 19.01 which was more than that of subjects from 
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schools coming under 'Low' and 'Average' Resource 

Utilization levels (14.73 and 17.37 respectively). 

The ANOVA results reported in Table 4.58.2 

establish these facts further. While the difference in mean· 

scores among the two levels of resource utilization (Low and 

Average) is significant (F-value 22.54), the same is not 

significantly different between localities (F-value 1.230. 

So it may legitimately concluded that resource utilization 

exerts a significant influence on PTA. But there is n·o 

significant influence of locality on PTA. The interaction of 

locality and resource utilization is not significant which 

means that the combined influence of these two on PTA is not 

significant. 

(9) Influence of Resource Utilization and Management of 

School on PTA 

Table 4.59.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of :-Resource. Utilization and 
Management of School 

Management 

Government 

Private 

Low 
Resource 
Utilization 

15.17 
(22.51) 

14.77 
(21.67) 

Average 
Resource 
Utilization 

16.59 
(17.71) 

17.05 
(22.51) 

High 
Resource 
Utilization 

19.24 
(26.16) 

18.72 
(23.78) 
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Table 4.59.2 ANOVA for PTA Scores -Classified by Resource 
Utilization and Management of Schools 

Source Sum of squares 

Management 
adj. 7.28 

Resource uti-
lization adj. 2779.31 

Interaction 46.53 

Within 2833.75 

Error 22731.66 

Total 25565.41 

Degrees of Mean square F-value 
freedom 

1 7.28 0.32 

2 1389.66 61.74* 

2 23.27 1.03 

5 

1010 

1015 

* - Significant at 0.01 level. 

It is clear from Table 4.59.1 that the means for 

PTA scores of subjects differ for all the three levels of 

resource utilization (Low, Average and High}. However the 

means of PTA scores do not differ very much between 

managements. 

The ANOVA results reported in Table 4.59.2 throw 

more light on these facts. It can be observed that while the 

difference in mean scores among resource utilization levels 

is significant at 0.01 level (F-value 61.74}, the same is 

not significantly different between managements (F-value 

0.32}. This leads to the conclusion that resource 

utilization exerts a significant influence on PTA while 
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management of school exerts no significant i~fluence on PTA. 

With a non-significant interaction (F-value 1.03) of 

resource utilization and management of school, it can be 

concluded that the combined influence of these two variables 

on PTA is not significant. 

4.2.1.2 Analysis of Physics Practical Application Awareness 

Test (PPAAT) Scores of Standard IX Students 

(1) Influence of Intelligence and Sex on Physics Practical 

Application Awareness (PPAA) 

The effect of sex and intelligence on physics 

practical application awareness was studied using two way 

ANOVA. The summary of analysis data is presented in 

Table 4.60.1. 

Table 4.60.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of IQ and Sex 

·Sex 

Male 

Female 

Low 
IQ 

6.18 
(8.60) 

7.00 
(11.32) 

Average 
IQ 

11.83 
(12.35) 

11.57 
(11.23). 

High 
IQ 

14.49 
(13.87) 

13.87 
(18.99) 
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It is clear from Table 4.60.1 that the mean scores 

of subjects classified by sex and level of intelligence show 

differences among the three intelligence levels (Low, 

Average and High). However this is not seen very much 

between sex. 

Table 4.60.2 ANOVA for PPAA Scores Classified by IQ and Sex 

Source 

Sex adj. 

IQ adj. 

Interaction 

Within 

Error 

Total 

Sum of squares 

10.44 

6042.39 

54.86 

6126.20 

13135.02 

19261.22 

Degrees of Mean square F-value 
freedom 

1 10.44 0.80 

2 3021.20 232.31* 

2 27.43 2.11 

5 

1010 

1015 

* - Significant at 0.01 level. 

This is made more clear by the ANOVA results 

reported in Table 4.60.2. The difference in mean scores 

among intelligence levels is significant at 0.01 level (F-

value 232.31). This leads to the conclusion that the means 

of PPAA scores differ significantly for all the three levels 

of IQ. It is therefore concluded that IQ exerts a 

significant influence on PPAA. Since the difference in mean 

scores between sex is not significant (F-value 0.80), it can 
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be legitimately concluded that sex exerts no significant 

influence on PPAA. The performance of male children is not 

significantly different from that of female children. The 

interaction of sex and intelligence is not significant (F-

value 2.11). So it may be concluded that these two when 

combined, together do not affect PPAA significantly. 

(2) Influence of Intelligence and Locality of Schools on 

PPAA 

Table 4.61.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels of IQ and Locality of School 

Locality 

Urban 

Rural 

Low 
IQ 

7.64 
(9.45) 

5.74 
(9.14) 

Average 
IQ 

13.20 
(12.77) 

10.32 
(6.96) 

High 
IQ 

15.93 
(18.23) 

12.06 
(5.87) 

It is evident from Table 4.61.1 ·that the mean 

scores for subjects classified by locality and level of 

intelligence ·show differen~es among the three intelligence 

levels (Low, Average and High). The difference in mean 

scores is also seen between urban and rural school subjects. 
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Table 4.61.2 ANOVA for PPAA Scores Classified by IQ and Sex 

Source Sum of squares Degrees of Mean square F-value 
freedom 

Locality adj. 2328.19 1 2328.19 218.47* 

IQ adj. 5586.71 2 2793.35 262.12* 

Interaction 108.90 2 54.45 5.11* 

Within 8498.00 5 

Error 10763.22 1010 

Total 19261.22 1015 

* - Significant at 0.01 level 

This is supported by the ANOVA results reported in 

Table 4.61.2. The difference in mean scores among the three 

levels of intelligence is significant at 0.01 level (F-value 

262.12). This leads to the conclusion that IQ exerts a 

significant influence on PPAA. The difference in mean scores 

between urban and rural school subjects is also si~nificant 

at 0.01 level (F-value 218.47). Therefore it can be 

concluded that locality also exerts a significant. influence 

on PPAA. The interaction of IQ and locality is also 

significant at 0.01 level (F-value 5.11). Thus it may be 

concluded that intelligence and _locality when combined, 

together influence PPAA of students significantly. 
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(3) Influence of Intelligence and Management of Schools on 

PPAA 

From Table 4.62.1 it is evident that the mean 

scores for subjects classified by management and level of 

intelligence show differences among the three intelligence 

levels (Low, Average and High). However this is not seen 

·very much between managements. 

Table 4.62.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of IQ and Management of School 

Management 

Government 

Private 

Low 
IQ 

6.74 
(8.70) 

6.46 
(11.72) 

Average 
IQ 

11.68 
(10.55) 

11.73 
(13.07) 

High 
IQ 

14.26 
(16.71) 

14.13 
(16.07) 

This is supported by the ANOVA results reported in 

Table 4.62.2. The F-value of 231.96 is significant at 0.01 

level which shows that the difference in mean scores among 

intelligence levels is significant. So it may be concluded 

that there is a significant influence of intelligence on 
·-

PPAA. The F-value of 0.08 is not significant and this leads 

to the conclusion that management exerts no significant 
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influence on PPAA. The interaction of intelligence and 

management is not significant (F-value 0.15). So it can be 

concluded that intelligence and management when combined, 

together do not influence the PPAA of pupils. 

Table 4.62.2 ANOVA for PPAA Scores -Classified by IQ and 
Management of Schools 

Source Sum of squares 

Management 
adj. 0.98 

IQ adj. 6061.07 

Interaction 3.99 

Within 6065.88 

Error 13195.34 

Total 19261.22 

Degrees of Mean square F-value 
freedom 

1 0.98 0.08 

2 3030.54 231.96* 

2. 1.99 0.15 

5 

1010 

1015 

* - Significant at 0.01 level. 

(4) Influence of Socio-Economic Status and Sex on PPAA 

The effect of sex and socio-economic status on 

PPAA was studied using two-way ANOVA and summary of analysis 

data is pre.~-~!l!ec1 in Table 4. 63.2. 
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Table 4.63.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of SES and Sex 

Sex 

Male 

Female 

Low 
SES 

10.53 
(19.32) 

10.16 
(16.30) 

Average 
SES 

11.34 
(15.42) 

11.11 
(18.33) 

High 
SES 

13.94 
(18.25) 

13.54 
.(15.47) 

Table 4.63.2 ANOVA for PTA Scores -Classified by SES and · 
Sex 

Source 

Sex adj. 

SES adj. 

Interaction 

Within 

Error 

Total 

Sum of squares . Degrees of Mean square F-value 
freedom 

25.76 1 25.76 1.49 

1828.37 2 914.18 53.06* 

1.45 2 0.72 0.04 

1858.77 5 

.17402.45 1010 

19261.22 1015 

* - Significant at 0.01 level. 

Table 4.63.1 shows the mean scores of subje~ts 

classified by sex and levels of socio-economic status (Low, 
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Average and High). The mean scores of subjects show 

differences among the three levels of SES. However there is 

not much difference in the mean scores of boys and girls. 

This is further established by the ANOVA results 

reported in Table 4.63.2. While the difference in mean 

scores among SES levels is 

(F-value 53.060 the same is 

significant at 0.01 level 

not significantly different 

between sex. This leads to the conclusion that the means of 

PPAA scores differ significantly for all the three levels of 

SES and therefore SES exerts a significant influence on 

PPAA. Since the.difference in mean scores between sex is not 

significant (F-value 1.49), it can be legitimately concluded 

that sex exerts no significant influence on PPAA. The 

interaction of sex and SES is not significant (F-value 

0.04). So it may be concluded that the combined influence of 

sex and SES on PPAA is not significant. 

(5) Influence of Socio-Economic Status and Locality of 

Schools on PPAA 

Table 4.64.1 shows the mean scores of subjects 

classified by locality and levels of socio-economic status 

(Low, Average and High). The mean scores for subjects show 

differences among the three levels of SES. This is also 

noticeable between urban and rural _schoo!_subjects. 
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Table 4.64.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of SES and Locality of School 

Locality Low 
SES 

Average 
SES 

High 
SES 

------------------------------------------------------------
Urban 

Rural 

11.96 
(18.45) 

8.96 
(13.16) 

12.91 
(19.16) 

9.64 
(9.41) 

15.11 
(20.96) 

12.04 
(6.67) 

Table 4.64.2 ANOVA for PTA Scores - Classified by SES and 
Locality of School 

Source Sum of squares 

Locality adj. 2490.78 

SES adj. 1519.95 

Interaction 3.47 

Within 4325.81 

Error 14935.41 

Total 19261.22 

Degrees of Mean square F-value 
freedom 

l 

2 

2 

5 

1010 

1015 

2490.78 168.44* 

759.98 51.39* 

1.73 0.12 

* - Significant at 0.01 level 

The--·-· ANOVA · results presented-··· In Table 4. 6·f~ 2 

further establish this. The influence of SES is significant 
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at 0.01 level (F-value 51.39) which indicates that SES 

exerts a significant influence on PPAA. The difference in 

mean scores between locality is also significant at 0.01 

level (F-value 168.44). So it can be concluded that locality 

also exerts a significant influence on PPAA. Therefore it 

can be inferred that the performance of urban and rural 

school pupils differ significantly in this respect. The 

interaction of SES and locality is not significant (F-value 

0.12) which leads to the conclusion that these two when 

combined together do not affect the PPAA of pupils. 

(6) Influence of Socio-Economic Status and Management of 

Schools on PPAA 

Table 4.65.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels of SES and Management of School 

Management 

Government 

Private 

Low 
SES 

10.53 
(18.29) 

10.14 
(17.30) 

Average 
SES 

11.27 
(16.57) 

11.19 
(17.04) 

High 
SES 

.13. 76 
(14.83) 

13.73 
(18.86) 

··- ··-~ ... - . . ·-
From Table 4.65.1 it is evident that the means of 

PPAA scores differ for all three levels of socio-economic 
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status (Low, Average and High). But this is not seen very 

much between managements. 

Table 4.65.2 ANOVA for PPAA Scores -Classified by SES and 
Management of School 

Source Sum of squares 

Management 
adj. 6.28 

SES adj. 1837.03 

Interaction 5.47 

Within 1843.31 

Error 17417.91 

Total 19261.22 

Degrees of Mean square F-value 
freedom 

1 6.28 0.36 

2 918.51 53.26* 

2 2.74 0.16 

5 

1010 

1015 

* - Significant at 0.01 level 

The ANOVA results presented in Table 4.65.2 

further establish these facts. The difference in mean scores 

among SES levels is significant at 0.01 level (F-value 

53.26). This leads to the conclusion that SES exerts a 

significant influence on PPAA. Since the difference in mean 

scores between management is not significant (F-value 0.36), 

it ·can·be legitimately concluded that management of school 

exerts no significant influence on PPAA. The interaction of 
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SES and management is also not significant (F-value 0.16). 

This leads to the conclusion that SES and management when 

combined, together do not influence the performance of 

children significantly regarding PPAA. 

(7) Influence of Resource Utilization and Sex on PPAA 

It is se~n from Table 4.66.1 that the mean scores 

for subjects classified by sex and levels of resource 

utilization show differences among low and average resource 

utilization levels (Low, Average and High). Though there is 

not much difference is seen in the mean scores for subjects 

classified by the 'Low' and 'Average' resource utilization 

levels, one can see considerable difference in the mean 

score· for subjects classified under the 'High' resource 

utilization level. However this is not seen very much 

between sex. 

Table 4.66.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of IQ and Sex 

Sex 

Male ' 

Female 

Low 
Resource· 
utilization 

9.42 
(10.76) 

9.33 
(11.08) 

Average 
Resource 
utilization 

11.88 
(12.22) 

11 ~ 2:f 
(10.49) 

High 
Resource 
utilization 

14.75 
(20.84) 

14.38 
(21.90) 
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Table 4.66.2 ANOVA for PPAA Scores -Classified by Resource 
Utilization and Sex 

Source Sum of squares Degrees of Mean square F-value 
freedom 

------~-----------------------------------------------------

Sex adj. 32.00 1 32.00 2.22 

Resource uti-
lization adj. 4667.13 2 2333.56 161.97* 

Interaction 13.28 2 6.64 0.46 

Within 4709.36 5 

Error 14551.86 1010 

Total 19261.22 1015 

* - Significant at 0.01 level. 

The ANOVA results reported in Table 4.66.2 throw 

more light on these facts. While the difference in mean 

scores among resource utilization levels is significant at 

0.01 level (F-value 161.97) the same is not significantly 

different between sex (F-value 2.22). So it may be concluded 

that resource utilization exerts a significant influence on 

PPAA.· But the influence of sex is not significant. With a 

non-significant interaction of resource utilization and sex, 

it' may be concluded that these two when combined, together 

do ·not affect the PPAA of pupils. 
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(8) Influence of Resource Utilization and Locality of School 

on PPAA 

Table 4.67.1 Mean and Variance for PPAA Scores- Classified 
by 2 Levels ·of Resource Utilization and 
Locality of School 

Locality Low 
Resource 
Utilization 

Average 
Resource 
Utilization 

------------------------------------------------------------
Urban 

Rural 

9.33 
(10.26) 

9.38 
(11.04) 

12.21 
(13.06) 

11.13 
(9.92) 

Table 4.67.2 ANOVA for PPAA Scores -Classified by Resource 
Utilization and Locality of School 

Source Sum of squares Degrees of Mean square F-value 
freedom 

Locality adj. 50.96 1 50.96 1~59 

Resource uti-
lization adj. 660.56 1 660.56 59.43* 

Interaction 38.96 1 38.96 3.51 

With in 924.87 3 

Error 7725.43 695 

Total 8650.29 698 

* - Significant at 0.01 level 



320 

It is seen from Table 4.67.1 that the mean scores 

for subjects class{fied by locality and level of resource 

utilization show differences among the 'Low' 'Average' 

Resource Utilization levels. This is not seen very much 

between the urban and rural school subjects. Here only two 

levels of resource utilization were considered because there 

were no rural schools classified under 'High Resource 

Utilization' category in the sample selected .. However the 

mean score for PPAA of urban school subjects coming under 

'High Resource Utilization' level was found to be 14.59 

which was more than that of subjects from schools coming 

under 'Low' and 'Average' Resource Utilization levels (9.33 

and 12.21 respectively). 

The ANOVA results reported in Table 4.67.2 make it 

clearer. The difference in mean scores among the two levels 

of resource utilization (Low and Average) is significant (F­

value 59.43). So it can be concluded that resource 

utilization exerts a significant influence on PPAA. Since 

the difference in mean scores is not significantly different 

between localities, it can be inferred that locality dies 

not have significant influence in PPAA. The interaction of 

locality and resource utilization is not significant 

(F-value 3.51). So the combined influence of these two 

variables on PPAA is not significant. 
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(9) Influence of Resource Utilization and Management of 

School on PPAA 

Table 4.68.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels of Research Utilization and 
Management of School 

Management 

Government 

Private 

Low 
Resource 
Utilization 

9.41 
(10.40) 

9.34 
(11.45} 

Average 
Resource 
Utilization 

11.61 
(10.44) 

11.53 
(12.54) 

High 
Resource 
Utilization 

14.56 
(20.87) 

14.58 
(21.94} 

Table 4.68.2 ANOVA for PPAA Scores - Classified by Resource 
Utilization and Management of Schools 

Source Sum of squares 

Management 
adj. 0.53 

Resource uti-
lization adj. 4663.80 

Interaction 0.47 

With in 4665.08 

Error 14596.14 

Total 19261.22 

Degrees of Mean square F-va1ue 
freedom 

1 

2 

2 

5 

1010 

HilS 

0.53 

2331.90 

0.23 

0.04 

161.36* 

0.02 

* - Significant at 0.01 level. 
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It is seen from Table 4.68.1 that the mean scores 

for subjects classified by management and levels of resource 

utilization show difference among the three resource 

utilization levels (Low, Average and High). The mean scores 

for subjects classified under the 'High' Resource 

Utilization level is more than that for the subjects 

classified under the 'Low and Average' Resource Utilization 

levels. However the means of PPAA scores do not differ very 

much between managements. 

The ANOVA results reported in Table 4.68.2 support 

the above observations. The F-value of 161.36 is significant 

at 0.01 level which shows that the difference in mean scores 

among the resource utilization levels is significant. Hence 

it may be concluded that the resource utilization exerts a 

significant influence in PPAA. The F-value of 0.04 for 

management is not significant which indicates that there is 

no significant difference between the performance of 

government school children and private. school children 

regarding PPAA. With a non-significant interaction, (F-value 

0.02)~ it may be concluded that resource utilization and 

management when combined, together do not exert a 

significant influence on PPAA. 
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4.2.1.3 Relationship Between Physics Theory Awareness (PTA) 

and Physics Practical Application Awareness (PPAA) 

(for Standard IX) 

The relationship between PTA and PPAA was studied 

by correlating the scores obtained in the two tests PAT and 

PPAAT using Person's Product Moment Coefficient of 

Correlation. The 'r' value, was calculated for the total 

sample. 'r' values were calculated separately by correlating 

the scores of boys, girls, pupils belonging to urban 

schools, rural schools, government schools, private schools, 

'Low Resource Utilization' schools, 'Average Resource 

Utilization' schools and 'High Resource Utilization' 

schools. These are presented in Table 

From Table 4.69 it can be noticed that the mean 

score of standard IX pupils for PPAA was less than that for 

PTA. This seems to be true in the case of all the groups 

studied. 

The mean score for PPAA of pupils from 'High' 

Resource Utilization schools was more than that of pupils 

from 'Ayerage' and 'Low' Resource Utilization schools. 

Comparing the performance of pupils from 'Average' and 'Low' 

Resource' Utilization schools in PPAA, the pupils from 

latter'· schools performed better. Regarding PTA also, the 

mean score of' pupils from 'H!~h'. Resource Utilizat~on 

schools ~as more than that of the other two type~. 
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Table 4.69 
' 

Mean, Standard Deviation and Coefficient of 
Correlation of PTA scores and PPAA scores 

Group Mean and S.D. 
for PTA scores 

Mean and S.D. 'r' value 
for PPAA scores 

------------------------------------------------------------
Total sample 

Boys 

Girls 

Urban 

Rural 

Government 

Private 

Low Resource 
Utilization 

Average Resource 
Utilization 

High Resource 
Utilization 

16.81 
(5.02) 

16.80 
(5.03) 

16.82 
(5.00) 

18.08 
(5.05) 

15.53 
(4.64) 

16.89 
(5.00) 

16.72 
(5.03) 

14.97 
(4.70) 

16.82 
(4.49) 

18.98 
(5.01) 

11.69 
(4.35) 

1.85 
(4.38) 

11.52 
(4.33) 

13.35 
(4.60) 

10.03 
(3.36) 

11.71 
(4.27) 

11.66 
(4.44) 

9.38 
(3.30) 

11.57 
(3.39) 

14.57 
(4.63) 

(Standard deviation values given in brackets) 

0.85 

0.85 

0.84 

0.86 

0.81 

0.83 

0.85 

0.80 

0.80 

0.89 

It can be further noticed from Table 4.69 that the 

'r' value obtained by correlating the scores for PTA and 

PPAA is very high ('r' value 0.85) for the total sample. 
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This shows that there is a high positive relationship 

between PTA and PPAA. This is further confirmed by the high 

correlation coefficients obtained when the scores for PTA 

and PPAA were correlated for different groups. For 'High' 

Resource Utilization group the 'r' value obtained was 0.89 

which shows a very high correlation between PTA and PPAA. 

From the above discussion it is evident that 

pupils' PPAA is not satisfactory compared· to their PTA. 

Pupils from 'High' Resource Utilization schools have a 

better PPAA than pupils from 'Average' and 'Low' Resource 

Utilization schools. It also emerges that there exists a 

high positive relationship between Physics Theory Awareness 

(PTA) and Physics Practical Application Awareness (PPAA). 

4.2.2 Section B 

This section of Part II deals with the analyses of 

Physics Theory Awareness Test {PTAT) scores and Physics 

Practical Application Awareness Test (PPAAT) scores of 

standard X pupils. 

4.2.2.1 Analysis of Physics Theory Awareness Test (PTAT) 

Scores of Standard X Students 

(1) Influence of Intelligence and Sex on Physics Theory 

Awareness (PTA) 

The effect of sex and IQ on physics theory 
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awareness was studied using two way ANOVA. The summary of 

analysis of variance data is presented in Table 4.70.2. The 

F-values were computed using conventional procedures. 

_Table 4. 70.1 Mean and Variance for PTA Scores - Cl·assified 
by 3 Levels of IQ and Sex 

Sex 

Male 

Female 

Low 
IQ 

12.94 
(11.39) 

13.11 
(9.38) 

Average 
IQ 

17.38 
(18.01) 

17.18 
(16.99) 

High 
IQ 

21.68 
(18.78) 

21.40 
(16.09) 

Table 4~70.2 ANOVA for PTA Scores -Classified by IQ and Sex 

Source Sum of squares 

Sex adj. 8.17 

IQ ·adj. 8095.67 

Interaction 5.27 

Within 8112.59 

Error 16779.56 

Total 24892.16 

Degrees of Mean square F-value 
freedom 

1 8.17 0.49 

2 4047.83 244.61* 

2 2.64 0.159 

5 

1014 

1019 

* - Significant at O.Dl level. 
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It is seen from Table 4.70.1 that the mean scores 

for subjects classified by sex and level of intelligence 

show differences among various intelligence levels (Low, 

Average and High). However this is not seen very much 

between sex. This is further established by the ANOVA 

results reported in Table 4.70.2. While the difference in 

mean scores among intelligence levels is significant at 0.01 

level (F-value 244.6), the same is not significantly 

different between sex. This leads to the conclusion that the 

means of Physics 

significantly for 

Theory Awareness (PTA) scores 

all the three levels of IQ. 

differ 

It is 

therefore concluded that IQ exerts a.significant influence 

on physics theory awareness. Since the difference in mean 

scores between sex is not significant (F-value 0.49), it can 

be legitimately concluded that sex exerts no significant 

influence on physics theory awareness. This leads to the 

conclusion that the male child and female child perform in 

th~ ~arne way. The interaction of sex and IQ is also not 

significant (F-value 0.16) that IQ of sex. So it can be 

concluded that the interaction effect of IQ and sex on PTA 

is not significant. 

(2) Influence of Intelligence and Locality of School on PTA 

The effect of locality (urban/rural) and IQ on 

physics theory awareness was studi.ed-· and the data is 

presented in Tables 4.71.1 and 4.71.2~ ~ 
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Table'4.71.1 Mean and Variance for PTA Scores- Classified 
by 3 Levels of IQ and Locality of School 

Locality 

Urban 

Rural 

Low 
IQ 

13.7 
(8.75) 

12.40 
(11.04) 

Average 
IQ 

18.08 
(17.08) 

16.41 
(16.51) 

High 
IQ 

22.72 
(16.43) 

20.12 
(14.97) 

Table 4.71.2 ANOVA for PTA Scores- Classified by IQ and 
Locality of School 

Source Sum of squares 

Locali,ty a<;lj. 939.80 

IQ adj. 7875.06 

Interaction 60.57 

Within 9099.53 

Error 15792.63 

Total 24892.16 

Degrees of Mean square F-value 
freedom 

1 939.80 60.34* 

2 3937.53 252.82* 

2 30.29 1.94 

5 

1014 

1019 

* - Significant at 0.01 level 

From Table 4.71.1 it is seen that the mean scores 

for subjects classified by locality and levels of 

intelligence show differences among various intelligence 
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levels (Low, Average and High). The mean scores also differ 

for urban and rural school subjects. The ANOVA results 

reported in Table 4.71.2 further establish these facts. The 

difference· in mean scores among the three intelligence 

levels is significant at 0.01 level (F-value 252.82) and so 

it may be concluded that there is a significant effect of IQ 

on performance. The F-ratio of 60.34 for locality is also 

significant at 0.01 level. This indicates that the urban and 

rural school pupils differ in their performance. The 

interaction of locality and IQ is not significant (F-value 

1.94). Thus it may be concluded that intelligence and 

locality when combined, do not influence the performance 

significantly. 

(3) Influence of Intelligence and Management of Schools on 

Physics Theory Awareness (PTA) 

Table· 4.72.1 Mean and Variance for PTA Scores- Classified 
by 3 Levels of IQ and Management of School 

Management 

! 

Low 
IQ 

Average 
IQ 

High 
IQ 

------------------------------------------------------------
Government 

Private 

13.03 
(10.41) 

13.02 
(10.31) 

17.43 
(17.09) 

17 .. 13 
(17.88)" 

21.48 
(16.31) 

21.61 
(18.61) 
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Table 4.72.2 ANOVA for PTA Scores- Classified by IQ and 
Management of Schools 

Source · Sum of squares Degrees of Mean square F-value 
freedom 

-----1-----------~------------------------------------------

Management 
adj. 3.64 1 3.61 0.22 

IQ adj. 8089.21 2 4044.60 244. 43* 

Interaction 10.48 2 5.24 0.32 

Within 8113.28 5 

Error 16778.88 1014 

Total 24892.16 1019 

* - Significant at 0.01 level. 

The effect of management (government/private) and 

IQ on physics theory awareness was studied and the data is 

presented in Tables 4.72.1 and 4.72.2. 

1 From Table 4.72.1 it is evident that the mean 

scores for subjects classified by management and level of 

intelligence show differences among the three intelligence 

levels· (Low, Average and High). However this difference is 

not much between managements. This is supported by the ANOVA 

results reported in Table 4.72.2. The .F-value of 244.43 is 

significant at 0.01 level which shows that the difference in 

mean scores among intelligence levels ·is significant. So it 
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may be concluded that there is a significant effect. of 

intelligence on performance. The F-value of 0.22 for 

management is not significant. This indicates that 

management exerts no significant influence on performance. 

The interaction of management and intelligence is not 

significant (F-value 0.32). 

(4) Influence of Socio-Economic Status (SES) and Sex on 

Physics Theory Awareness (PTA) 

The summary of the analysis of variance data to 

study the effect of sex and SES on physics theory awareness 

is presented in Table 4.73.2. 

Table< 4:. T~. i Mean and Variance for PTA Scores - Classified 
by 3 Levels of SES and Sex 

Sex 

Male 

Female 

Low 
SES 

16.58 
(21.56) 

16.23 
(18.06) 

Average 
SES 

16.82 
(19.53) 

17.01 
(20.00) 

High 
SES 

21.68 
(19.69) 

20.96 
(19.30) 
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Table 4.73.2 ANOVA for PTA Scores- Classified by SES and 
Sex 

Source urn of squares Degrees of Mean square F-value 
freedom 

Sex adj .. 9.88 1 9.88 0.50 

SES adj. 4752.76 2 2376.38 120.02* 

Interaction 51.43 2 25.72 1.30 

Within 4815.84 5 

Error 20076.31 1014 

Total 24892.16 1019 

* - Significant at 0.01 level. 

It is evident from Table 4.73.1 that the mean 

scores for subjects classified by sex and level of socio-

economic status show differences among the three levels of 

SES (Low, Average, High). However this is not seen very much 

between sex. This is further established by the ANOVA 

results reported in Table 4.73.2. The difference in mean 

scores among socio-economic status levels is significant at 

0. 01 ·leve'l ( F-value 120. 02). This leads to the conclusion 

that socio-economic statu~ exerts a significant influence on 

physics theory awareness. But the difference in mean scores 

bet~een sex is not significant (F-value 0.50). So it is 

concluded th~t sex exerts no - signilicant influence on 

physics theory awarenes~. This leads to th~ conclusion that 
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the performance of a male child is not different from that 

of a 'female child. The interaction of sex and SES is also 

not iignificant (F-value 1.3). So it can be concluded that 

the combined influence of SES and sex on PTA is not 

significant. 

(5) Influence of Socio-Economic Status (SES) and Locality of 

School on PTA 

Table 4.74.1 Mean and Variance for PTA Scores- Classified 
by 3 Levels of SES and Locality of School 

Locality Low 
SES 

Average 
SES 

High 
SES 

---~--------------------------------------------------------

Urban 

Rural · 

17.10 
(17.72) 

15.79 
(20.80) 

17.69 
(20.03) 

15.92 
(17.88) 

22.24 
(20.20) 

19.99 
(16.~0) 

It is evident from Table 4.74.1 that the mean 

scores of subjects classified by locality and levels of 

socio-economic .status (SES) show differences among the three 

levels (Low, Average and High). The difference in mean score 

is also seen between urban and rural subjects. This 

is furth~r estaplished by the ANOVA results reported in 

1 
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Table 4.74.2. The difference in mean scores .among the socio-

economic status levels is significant at 0.01 level {F-value 

115.29). This leads to the conclusion that socio-economic 

status exerts a significant influence on physics theory 

awareness. T~e difference in mean scores between locality is 

also significant at 0.01 level {F-value 41.98). So it may be 

concluded that locality also exerts a significant influence 

on performance. This leads to the conclusion that the 

performance of urban child is different from that o~ a rural 

child. The interaction of locality and socio-economic status 

is not significant {F-value 0.87) which ~hows that socio-

economic status and locality when combined, together do not 

affect the performance significantly. 

Table 4.74.2 ANOVA for PTA Scores -Classified by SES and 
Locality of School 

Source Sum of squares Degrees of Mean square· F-value 
freedom 

Locality a~j. 799.21 1 799.21 41.98* 

SES- adj.· 4389.83 2 2194.92 115.29* 

Interaction 33.17 2 16.58 0.87 

Within·: 5586.91 5 

Error 19305.25 1014 

Total 24892.16 1019 

* - Significant at 0.01 level 
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(6) Influence of Socio~Economic Status (SES) and Management 

of School on PTA 

The influence of management and socio-economic 

status on PTA was studied and summary of data is presented 

in Tables 4.75.1 and 4.75.2. 

From Table 4.75.1, it is clear that the means of 

phy~ics theory awareness scores differ significantly for the 

three levels (Low, Average and High), while this is not seen 

very much between managements. 

Table 4.75.1 Mean and Variance for PTA Scores- Classified 
by 3 Levels of ·SES and Management of School 

Management 

Government 

Private 

Low 
SES 

16.71 
(18.72) 

16.07 
(20.72) 

Average 
SES 

17.15 
(20.55) 

16.54 
(18.51) 

High 
SES 

21.06 
(19.61) 

21.56 
(19.51) 

This observation is further confirmed by the ANOVA 

result~ reported in Table 4.75.2. The effect of SES is 

significant at 0.01 level (F-value 120.40). So it can be 

legitimately concluded that SES exerts significant influence 

on PTA. The effect of management is not significant {F-value 

1.02). So it can be inferred that the performance of 

government sch~ol pupils is not significantly differ~nt from 

that of private school pupils. The interaction of management 
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and socio-economic status is not significant (F-value 1.73). 

Table 4.75.2 ANOVA for PTA Scores Classified by SES and 
Management of School 

Source Sum of squares 

Management 
adj. 20.11 

SESadj. 4761.05 

Interaction 68.33 

Within 4842.97 

Error· 20049.19 
\ 

Total· 24892.16 

Degrees of Mean square F-value 
freedom 

1 20.11 1.02 

2 2380.52 120.40* 

2 34.16 1. 73 . 

5 

1014 

10109 

* - Significant at 0.01 level 

(7) Influence of resource utilization and sex on PTA 
( 

·The influence of sex and resource utilization was 

studied and the summary of analysis of variance data is 

presented in Table 4.76.2. 

It is clear from Table 4.76.1 that the mean scores 

for subjects classified by sex and level of resource 

utili~ation show differences among the three resource 

utiliza·tion levels (Low, Average and High) . Though there is 

not much difference in the mean scores for subjects coming 
. 

from schools of 'Low' and 'Av~~~ge ~ --~-~s.q~rce Utilization 
, .. • .. 

lev~ls, one can see considerable ditference in the m~an · 
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score for subjects coming from schools of 'High Resource 

Utilization' level. However this is not seen very much 

between sex. 

Table 4 ,. 76.1 Mean and Variance for PTA Scores - Classified 
by 3 Levels of Resource Utilization and Sex 

Sex 

Male 

Female 

Low 
Resource 
utilization 

16.70 
(23.86) 

16.69 
(20.56) 

Average 
Resource 
utilization 

17.67 
(21.10) 

17.69 
(20.39) 

High 
Resource 
utilization 

20.44 
(24.18) 

20.01 
(23.39) 

Table 4.76.2 ANOVA for PTA Scores- Classified by Resource 
Utilization and Sex 

. ' 

Source Sum of squares Degrees of Mean square F-value 
freedom 

------------------------------------------------------------
Sex adj. 4.20 1 4.20 0.19 

Resource uti-
lization adj. 2225.76 2 1112.88 49.83* 

Interaction 9.90 2 4.95 0.22 

Within 2447.31 5 

Error 22644.85 1014 

Total 24892.16 1019 

* - Significant at 0.01 level. 
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This is made m-ore clear by the ANOVA results 

reported in Table 4.76.2. While the difference in mean 

sc6res among resource utilization levels is significant at 

0.01 level (F-value 49.83), the same is not significant 

between sex (F-value 0.19). So it can be concluded that the 

resource utilization exerts a significant influence on PTA 

while sex exerts no significant influence on PTA. The 

interaction of resource utilization and sex is found to be 

non·significant (F-value 0.22). So it can be concluded that 

sex and resource utilization when combined, together do not 

exerts a significant influence on PTA. 

(8) Influence of Resource Utilization and Locality of School 

on PTA 

Table 4.77.1 Mean and Variance for PTA Scores- Classified 
by 2 Levels of Resource Utilization and 
Locality of School 

Locality Low 
Resource 
Utilization 

Average 
Resource 
Utilization 

-----~------------------------------------------------------

Urban 

Rural 

16.81 
(22.29) 

16.67 
(22.11) 

17.88 
(21.45) 

17.49 
(19.94) 
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Table 4.77.2 ANOVA for PTA Scores- Classified by Resource 
Utilization and Locality of School 

Source Sum of squares Degrees of Mean square F-value 
freedom 

Locality adj. 11.93 1 11.93 0.55 

Resource uti-
lization adj. 125.09 1 125.09 5.80* 

Intera.ction 1.651 1 1.651 0.77 

Within 190.161 3 

Error 14750.78 693 

Total 15140.94 696 

* - Significant at 0.01 level 

It is seen from Table 4.77.1 that the mean scores 

for subjects classified by locality and level of resource 

utilization show differences among the 'Low Resource 
i 

Utiliz'ation' level and 'Average Resource Utilization' level. 

There is .not much difference between the mean scores of 

urban and rural school subjects. Here only two levels of 

resources utilization were considered because there were no 
' 

rural ·schools classified under 'High Resource Utilization' 

category in the sample selected (pointed out in Ch~pter 

III). However the mean score for PTA for urban school 

subjects coming under 'High Resource Utilization' level was 

20.21 which was more than that of subjects from schools, 
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coming under 'Low Resource Utilization' and 'Average 

Resource Utilization' levels (16.81 and 17.88 respectively). 

The ANOVA results reported in Table 4.77.2 

establish this observation further. While the difference in 

mean scores .among these two levels of resource utilization 

(Low and Average) is significant (F-value 5.80), the same is 

not significantly different between localities. So it may be 

legitimately concluded that resource utilization exists a 

significant influence on PTA. But there is no significant 

influence of locality on PTA. The interaction of locality 

and resource utilization is not significant, which indicates 

that the combined influence of these two variance on PTA is 

not significant. 

( 9) :· Influence of' Resource Utilization and Management of 

School on PTA 

Table 4.78.1 Mean and Variance for PTA Scores- Classified 
; by · 3 Levels of Research Utilization and 

Management of School 

Management 

Government 

Privat~ 

Low 
Resource 
Utilization 

16.71 
(20.16) 

16.68 
(24.19) 

Average 
Resource 
Utilization 

17.87 
(20.10) 

·-·-·-- .. 
17.48 

(21.:34) 

High 
Resource 
Utilization 

20.47 
(23.09) 

19.99 
(24.45) 
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Table 4.78.2 ANOVA for PTA Scores -Classified by Resource 
Utilization and Management of Schools 

Source sum of squares Degrees of Mean square F-value 
freedom 

------------------------------------------------------------
Management 
ac1j. 20.09 1 20.09 0.90 

Resource uti-
lization adj. 2239.72 2 1119.86 50.18* 

Interaction 10.22 2 5.11 0.23 

Withiril 2263.53 5 

Error 22628.63 1014 

Total · 24892.16 1019 

* - Significan~ at 0.01 level. 

The influence of management and resource 

utilization was studied using ANOVA and the summary of 

analysis data is presented in Table 4.78.2. 

It is evident from Table 4.78.1 that the means of 

PTA' scores differ for all the three levels of resource 

utilization {Low, Average and High). But the means of PTA 

scores do not differ very much between managements. 

This is further established by the results 

reported in Table 4.78.2. While the difference in mean 

sco:tes amon·g resource utilization levels is significant at 

0.01 level (F-value 50.18), the same is not significantly 

different between managements (F-value 0.90). This leads to 
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the conclusion that resource utilization exerts a 

significant influence on PTA while management exerts no 

signifiqant influence on PTA. The interaction of management 

and· resource utilization is also not significant (F-value 

0.23}. 
'.~ 

4.2 .. 2.2 Analysis of Physics Practical Application Awareness 

Test. ( PPAAT) Standard X Students 

(1) Influence of Intelligence and Sex on Physics Practical 

Application Awareness (PPAA) 

The effect of sex and intelligence on physics 

pra?tical· application awareness was studied using two-way 

ANOVA and the summary of analysis of data is presented in 

Tables 4~79.1 and 4.79.2. 

Tab.;Le 4.79.1 Mean and Variance for PPAA Scores- Classified 
by 3 Levels of IQ and Sex 

Sex Low 
IQ 

Average 
IQ 

High 
IQ 

---~--------------------------------------------------------

Male 

Female 

7.66 
(6.60} 

7.64 
(4.42} 

11.49 
(13.89} 

11.33' 
(13.72} 

14.86 
(19.64} 

14.80 
(17.07} 
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It is seen from Table 4.79.1 that the mean scores 

for subjects classified by sex and level of intelligence 

show difference among the three intelligence levels (Low, 

Average, High). However this is not seen very much between 

sex. 

Table 4~79.2 ANOVA for PPAA Scores- Classified by IQ and Sex 

Source Sum of squares Degrees of Mean square F-value 
freedom 

------------------------------------------------------------
Sex adj. 2.79 1 2.79 0.20 

IQ adj. 5643.23 2 2821.61 198.59* 

Interaction 0.90 2 0.45 0.03 

Within 5648.70 5 

Error 14407.16 1014 

Total 20055.86 1019 

* - Significant at 0.01 level. 

This is made more clear by the ANOVA results 

reported in Table 4.79.2. The difference in mean scores 

among intelligence levels is significant at 0.01 revel (F-

value 198.89). This leads to the conclusion that the means 

of PPAA scores different significantly for all the three 

levels of IQ. It is therefore concluded that IQ exerts a 

significant influence on physics practical application 

awareness since the difference in mean scores between sex is 
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not significant (F-value 0.20), it can be legitimately 

concluded that sex results no significant influence on PPAA. 

The performance of the male children is not significantly. 

different from the performance of female children. The 

interaction of sex and intelligence is not significant (F-

value 0.03). 

(2) :Influence of Intelligence and Locality of Schools on 

PPAA 

' ' 

Table 4.80.1 Mean and Variance for PPAA Scores - Classified 

Locality 

Urban 

Rural 

'\ 

by 3 Levels of IQ and Locality of School 

Low 
IQ 

8.40 
(4.84) 

6.95 
(5.04) 

Average 
IQ 

12.75 
(14.51) 

9.93 
(8.88) 

High 
IQ 

16.72 
(20.23) 

12.55 
(6.56) 

The effect of intelligence and locality of school 

on PPAA ·is studied usj,.ng two-way ANOVA. The summary analysis 

data is presented in Tables 4.80.1 and 4.80.2. 

It is seen from Table 4.80.1 that the mean scores 

for subjects classified by locality and level of 

in~~lligence show differences among the three intelligence 

levels ;(Low, Average and High) . The difference in mean 
·-

scores is also seen between urban and rural subjects. 
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Table 4.80.2 ANOVA for PPAA Scores ~Classified by IQ and 
Locality of School 

Sum of squares 

Locality adj. 2395~52 

IQ ad~.· 5353.46 
:·~i 

Interaction 205.28 

Within 8245.81 

Error 11810.05 

Total 20055.86 

Degrees of 
freedom 

1 

2 

2 

5 

1014 

1019 

* - Significant at 0.01 level 

Mean square F-value 

2395.52 205.68* 

2676.73 229.82* 

102.64 8.81* 

The ANOVA results reported in Table 4.80.2 further 

establish these facts. The difference in mean scores among 
- . 

the thre~ levels of intelligence is significant at 0.01 

level (F-vaiue 229.82). This leads to the conclusion that IQ 

exerts a significant influence on PPAA. The difference is 

meari ·~cot~s between locality is also significant at 0.01 

t~v~li (F-value 205.68). Therefore it can be concluded that 

locali'ty also exerts a significant influence on PPAA. The 
I 

interaction of locality and IQ is significant at 0.01 level 

(F-value 8.81). This indicates that the combined influence 

on IQ and locality on PPAA is significa~t. 
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(3) Influe~ce of Intelligence and Management of Schools on 

PPAA 

Table 4.81.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of IQ and Management of School 

Management 

Government 

Private 

~ f • \ ' 

Low 
IQ 

7.52 
{5.79) 

7.76 
{5.15) 

Average 
IQ 

11.43 
{13.76) 

11.39 
{13.86) 

High 
IQ 

14.72 
{17.95) 

14.95 
(18.72) 

Table 4.81.2 ANOVA for PPAA Scores -Classified by IQ and 
. Management of Schools 

Source Sum of squares Degrees of Mean square F-value 
freedom 

Management 
adj .. 2.15 1 2.15 0.15 

1o·adj. 5647.17 2 2823.59 198.77* 

Interaction 4.49 2 2.24 0.16 

Within 5651.66 5 

Error 14404.20 1014 

Total 20055.86 1019 

-· 
* - Significant at 0.01 levei. 
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It is evident from Table 4.81.1 that the mean 

scores for subjects classified by management and level of 

intelligence show differences among the three intelligence 

le~el. (Low, Average and High). However this is not seen very 

much between sex. 

This is further established by the ANOVA results 

reported in Table 4.81.2. While the difference in mean 

scores 

level 

among intelligence levels is 

(F-vaiue 198.77), the same 

significant at 0.01 

is not significantly 

different between sex. This leads to the conclusion that the 

means of PPAA scores differ significantly for all the three 

levels of IQ. Therefore it can be concluded that IQ exerts a 

signi.ficant influence of PPAA. Since the difference in mean 

scqres between managements is not significant (F-value 0.15) 

it 1 may b~ legitimately concluded that m~nagement exerts no 

significant influence on PPAA. This leads to the conclusion 

th~t male children and female children perform in the same 

way. The interaction of sex and IQ is not significant 

(F-value 0~16). Thus it may be concluded that intelligence 

and management when combined, together do not affect the 

performance of the children significantly. 
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(4) Influence of Socio-Economic Status and Sex on PPAA 

Table 4.82.1 Mean and Variance for PPAA Scores - Classified 
by 3 Levels of SES and Sex 

Sex Low 
SES 

Average 
SES 

High 
SES 

------------------------------------------------------------'[ '· 

10.49 
(14.63) 

10.42 
(13.96) 

10.89 
(14.51) 

10.95 
(14.02) 

15.09 
(19.74) 

14.71 
(19.24) 

Table 4.82.2 ANOVA for PTA Scores -Classified by SES and 
Sex 

So~~ce Sum of _squares Degrees of Mean square F-value 
freedom 

--~~--------------------------------------------------------
. . i 

Sex- ac;tj ~ 

SES·~ adj. 

Interaction 
~ .l 

Within 

Error 

3.58 

3842.61 

8.70 

3885.89 

16199.97 

Total .... -····-·20055. 86 . 

1 

2 

2 

5 

1014 

---TOT9--

* - Significant at 0.01 level . 

.. . 

3.58 

1921.31 

4.35 

0.22 

120.26* 

0.27 
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Table 4.82.1 shows the mean scores of objects 

classified by sex and levels of socio-economic status (Low, 

Average and High). The mean scores for subjects show 
~ ~ ~ ! 1 

differences among the three levels of SES. It is seen that 
•. 1 
,· ~ 

there , is not much difference between the mean scores of 
. l t· t 

subjects classified by the low SES subjects and average 
'? I~ \ 

SES 
. I .· 

subjec.ts. But the mean scores of subjects classified by the 

high SES show difference from the other two levels. However 

there is not much difference in the mean scores of boys and 

girls at each level. 

This is again made clear by the ANOVA results 

reported in Table 4.82.2. The effect of SES is significant 

at 0.01 level (F-value 120.26). This leads to the conclusion 

. J 

that the means of PPAA scores differ significantly for the 

three level~ of SES. Therefore it can be concluded that 

socio-economic status exerts a significant influence on 
: j ., ~ 

PPM.·.· The difference in mean scores between sex is not 
., 

~tg6ificant. (F-v~lue 0.22). This leads to the conclusion 
' ·, . 
tha~ ·the:performance of male children and female children 

!' ... ' ( 

are.'not·•significantly different from each other. With a non­

sighificant interaction of sex and SES (F-value 0.27), it is 

concluded'·that the combined influence of SES and sex on PPAA 

is not significant. 
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(5) Influence of Socio-Economic Status and Locality of 

Schools on PPAA . 

Table 4.83.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels of SES and Locality of School 

Locality 

Urban 

Rural 

Low 
SES 

11.73 
. (15.83} 

9.35 
(10.34} 

Average 
SES 

12.14 
(16.04) 

9~58 
(8.89} 

High 
SES 

16.55 
(21.11) 

12.55 
(7.88} 

Table 4.83.2 ANOVA for PTA Scores - Classified by SES and 
Locality of School 

Source Sum of squares 

Locality adj. 2175.88 

SES adj. 3322.42 

Interaction 124.16 

Within 6143.66 

Error 13912.20 

Total 20055.86 

Degrees of Mean square F-value 
freedom 

1 2175.88 158.59* 

2 1666.21 121.44* 

2 62.08 4.53** 

5 

1014 

1019 

*-Significant at 0.01 level; **-Significant at 0.05 level 
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It is evident from the Table 4.83.1 that the mean 

scores of objects classified by locality and level of socio­

economic status (SES) show differences among the three SES 

levels (Low, Average and High). This difference is also 

noticeable between urban and rural subjects 

The ANOVA results reported in Table 4.83.2 also 

establish this. The effect of SES is significant at 0.01 

level (F~value 121.44). This indicates that SES exerts a 

significant influence on PPAA. The difference in mean scores 

between locality is also significant at 0.01 level (F-value 

158.59). So it may be concluded that locality also exerts a 

significant influence on PPAA. Therefore it is inferred that 

the performance of urban school pupils is significantly 

different from that of rural school pupils. The interaction 

of locality and SES is significant at 0.05 level (F-value 

4.63). This indicates that the combined influence of SES and 

locality of school on PPAA is significant. 

(6) Influence of Socio-Economic Status and Management of 

Schools on PPAA 

From Table 4.84.1, it is clear that the means of 

PPAA scores differ significantly for all the three levels of 

socio-economic status (Low, Average and_High). But this is 

not seen very much between managements (Government/private). 
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Table 4.84.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels of SES and Management of School 

Management 

Government 

Private 

Low 
SES 

10.81 
(15.91) 

10.08 
(12.31) 

Average 
SES 

10.96 
(15.15) 

10.88 
(13.34) 

High 
SES 

14.59 
(19.01) 

15.22 
(14.84) 

Table 4.84.2 ANOVA for PPAA Scores - Classified by SES and 
Management of School 

Source Sum of squares Degrees of Mean square F-value 
freedom 

----~----------------------------~--------------------------

Management 
adj. 0.60 1 0.60 0.04 

SES adj. 3844.21 2 1922.11 120.75* 

Interaction 70.72 2 35.36 2.22 

Within 3914.94 5 

Error 16140.92 1014 

Total 20055.86 1019 

* - Significant at 0.01 level 
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This is further made clear by ANOVA results 

reported in Table 4.84.2. The effect of SES is significant 

at 0.091 level (F-value- 120.75). To it may be concluded that 

SES exerts a significant influence on PPAA. The effect of 

management is not significant (F-value 0.04). So it can be 

inferred that the performance of government school pupils i~ 

not significantly different from that of private school 

pupils regarding PPAA. The interaction of management and SES 

is also not sigriificant (F-value 2r22) which leads to the 

conclusion that management and SES when combined together do 

not affect the PPAA of pupils significantly. 

(7) Influence of Resource Utilization and Sex on PPAA 

It is observed from Table 4.85.1 that the mean 

scores of subjects classified by sex and level of resource 

utilization show differences among the three levels of 

resource utilization (Low, Aver~ge and High). Though there 

is not much difference in the mean scores for subjects 

coming from schools of Low and Average resource utilization 

levels, one can see considerable difference in the mean 

score for subjects coming from school of 'High resource 

utilization' level. But this is not seen very much between 

sex. 
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Table 4.85.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels Resource of Utilization and Sex 

Sex· Low 
Resource 
utilization 

Average 
Resource 
utilization 

High 
Resource 
utilization 

------------------------------------------------------------
Male 

Female 

9.95 
(10.72) 

10.11 
(10.22} 

10.96 
(10.54) 

11.05 
(10.63} 

15.62 
(21.80) 

15.33 
(23.06) 

Table 4.85.2 ANOVA for PPAA Scores - Classified by Resource 
Utilization and Sex 

Source Sum of squares Degrees of Mean square F-value 
freedom 

-------------------------------------------------~----------

Sex adj. 0.0031 

Resource uti-
lization adj. 5590.53 

Interaction 9.67 

Within 

Error 

Total· 

5604.78 

14451.08 

20055.86 

* - Significant at 0.01 level. 

1 0.0031 0.0002 

2 2795.27 196.14* 

2 4.83 0.34 

5 

1014 

1019 

\ 
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This is further established by the ANOVA results 

reported in Table 4.85.2. While the influence of resource 

utilization is significant at 0.01 level (F-value 196.14), 

the influence of sex is not significant (F-value 0.0002). So 

it can be concluded that resource utilization exerts a 

significant influence on PPAA, while sex exerts no 

significant influence on PPAA. The interaction of sex and 

resource utilization is also not significant (F-value 0.34). 

So it can be concluded that resource utilization and sex 

when combined, together do not affect PPAA of pupils. 

(8) Influence of Resource Utilization and Locality of School 

on PPAA 

Table 4.86.1 Mean and Variance for PPAA Scores - Classified 
by 2 Levels of Resource Utilization and 
Locality of School 

Locality 

Urban 

Rural 

Low 
Resource 
Utilization 

10.08 
(10.14) 

10.02 
(10.53} 

.. --- -

Average 
Resource 
Utilization 

11.22 
(10.40) 

10.79 
(10.68} .. ---~--- .... 
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Table 4.86.2 ANOVA for PPAA Scores -Classified by Resource 
Utilization and Locality of School 

Source Sum of squares Degrees of Mean square F-value 
freedom 

------------------------------------------------------------
Locality adj. 10.04 1 10.04 0.95 

Resource uti-
lization adj. 112.72 ·1 112.72 10.66* 

·Interaction 4.73 1 4.73 0.45 

Within 172.85 3 

Error 7329.36 693 

Total 7502.21 696 

* - Significant at 0.01 level 

From Table 4.86.1 it is seen that the mean scores 

for subjects classified by locality of school and level 

resource utilization show differences among the 'Low' and 

'Average' Resource Utilization levels. This is not seen very 

much between urban and rural school subjects. Here only two 

levels of resource utilization were considered because there 

were no rural schools classified under 'High Resource 

Utilization' category in the sample selected. However the 

mean score for PPAA of urban school subjects coming .under 

'High Resource Utilization' level was found to be 15.46. 

which was more than that of subjects from schools coming 
I 

under I Low' an~ 'Average I Resource Utilization levels. ,(10. 08 

and 11.22 respectively). 
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The ANOVA results reported in Table 4.86.2 make it 

more clear. The differences in mean scores among the two 

levels of resource utili~ation (Low and Average) is 

significant (F-value 10.66). But the difference in mean 

scores of subjects is not significantly different between 

localities. So it can be concluded that resource utilization 

exerts a significant influence on PPAA. But the influence of 

locality of school on PPAA is not significant. The 

interaction of of resource utilization and locality is not 

significant (F-value 0.45). So resource utilization and 

locality when combined, together do not affect PPAA of 

pupils significantly. 

(9) Influence of Resource Utilization and Management of 

School on PPAA 

Table 4.87.1 Mean and Variance for PPAA Scores -Classified 
by 3 Levels of Research Utilization and 
Ma~agement of School 

Management 

Government 

Private 

Low 
Resource 
Utilization 

10.06 
(9.60) 

10.01 
(11.36) 

Average 
Resource 
Utilization 

11.00 
(10.32) 

1r:o1--
{10.88) 

High 
Resource 
Utilization 

15.60 
(23.03) 

ts~ 36--
(21~83) 
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Table 4.87.2 ANOVA for PPAA Scores- Classified by Resource 
Utilization and Management of Schools 

Source Sum of.squares 

Management 
adj. 2.00 

Resource uti-
lization adj. 5597.11 

Interaction 2.50 

Within 5599.61 

Error 14456.25 

Total 20055.86 

Degrees of Mean square F-value 
freedom 

1 2.00 0.14 

2 2798.55 196.30* 

2 1.25 0.09 

5 

1014 

1019 

* - Significant at 0.01 level. 

It· is clear from Table 4.87.1 that the means of 

PPAA scores differ significantly for the three levels of 

resource utilization (Low, Average and High). The mean 

scores for subjects coming from school of 'High Resource 

Utilization' level is more than that for the subjects coming 

from school of 'Low' and 'Average' Resource Utilization 

levels. But the means of PPAA scores do not differ very much 

between managements. 

The ANOVA results reported in Table 4.87.2 makes 

this more clear. While the difference in mean scores among 
·----·--·· -··-- •" 

resource utllT~~fl;n· levels is significant at 0.01 level 

(F-value 196.30) the same is not significantly different 
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between managements (F-value 0.14). Therefore it may be 

concluded that resource utilization exerts a iignificant 

influence on PPAA while the type of management exerts no 

significant influence on it. This leads to the conclusion 

that the performance of government school pupils and that of 

private school pupils is the same. With a non significant 

interaction of management and resource utilization (F-value 

0.09) it may be concluded that resource utilization and 

management when combined, together do not affect PPAA of 

pupils significantlY.. 

4.2.1.3 Relationship Between Physics Theory Awareness 

and Physics Practical Application Awareness 

(for Standard X) 

The relationship between PTA and PPAA was 

(PTA) 

(PPAA) 

studied 

by correlating the scores obtained in the two tests PTAT and 

PPAAT using Person's Product Moment Coefficient of 

Correlation. The 'r' value, was calculated for the total 

sample. 'r' values calculated for the different groups are 

presented in Table 4.88. 

From Table 4.88 it can be seen that the mean score 

of standard X pupils for PPAA was less than that for PTA. 

This seems to be true in the case of al~ __ the _groups studi.ed 

(boys, girls, urban pupils and rural pupils etc.). 
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Table 4.88 Mean, Standard Deviation and Coefficient of 
Correlation of PTA scores and PPAA scores 

Group Mean and S.D. 
for PTA scores 

Mean and S.D. 'r' value 
for PPAA scores 

Total sample 18.07 12.00 0.85 
(5.00) ·(4.46) 

Boys 18.22 12.09 0.85 
(5.05) (4.50) 

Girls 18.01 11.96 0.84 
(4.81) (4.36) 

Urban 19.11 13.55 0.87 
(4.96) (4.74) 

Rural 16.99 10.32 0.82 
(4.66) (3.31) 

Government 18.23 12.03 0.84 
(4.84) (4.41) 

Private 17.98 12.01 0.85 
(5.04) (4.46) 

Low Resource 16.67 10.05 0.82 
Utilization (4.70) (3.24) 

Average Resource 17.71 11.02 0.82 
Utilization (4.55) (3.25) 

High Resource 20.23 15.48 0.92 
Utilization (4.88) (4.74) 

(Standard deviation values given in brackets) 

The mean score for PPAA of pupils from 'High' 

Resource Utilization schools_ was mo_.r:~ ___ .tl'!.?tr1_t.hat of pupil_s 

from 'Average' and 'Low' Resource Utilization sch66ls. 
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Comparing the performance of pupils from 'L9w' and 'Average' 

Resource Utilization schools in PPAA, the pupils from latter 

type of schools performed better. Regarding PTA also the 

mean score of pupils from 'High' Resource Utilization 

schools was more than that of the other two types. 

It can be further observed.from Table 4.88 that 

the 'r' values obtained by correlating the scores for PTA 

and PPAA is very high ('r' value 0.85) for the total sample. 

This shows that there is a high positive relationshi~ 

between PTA and PPAA. This is further confirmed by the high 

correlation coefficients obtained for the different groups 

under consideration. For 'High' Resource Utilization 

the 'r' value obtained was 0.92 which shows a very 

correlation between PTA and PPAA. 

group 

high 

pupils' 

Pupils 

better 

From the above discussion it can be concluded that 

PPAA is not satisfactory compared to their PTA. 

from 'High' Resource Utilization schools have a 

PPAA than pupils from 'Average' and 'Low' Resource 

Utilization schools. It also emerges that a high positive 

relationship exists between PTA and PPAA. The analysis of 

standard IX Tests Scores also confirms these results. 





Table 4.89 Number of Classes According to the Availability of Physical Facilities 
Classified by Levels of Utilization of Resources 

No: Item 

Resource utilization 
High 

Resource utilization 
Average 

Resource utilization 
Low 

--------------------
Good Sati­

sfac­
tory 

Poor Total Good Sati- Poor Total Good 
sfac-

Satis- Poor Total 
fact-

tory ory 

-------------------------------------------------------------------------------------------
1 Furniture 8 2 10 2 8 10 1 4 7 10 

2 Seating 9 1 10 3 6 1 10 4 8 12 
arrang~ment 

3 · Electricity 7 3 10 2 6 2 10 3 9 12 

4 Water Supply 5 5 10 6 4 10 3 9 12· 



Table 4.90 Number of Classes According to the Methods of Instruction Followed by Teachers 

No. Item 

Resource utilization 
High 

Resource utilization 
Average 

Resource utilization 
Low 

Good Sati- Poor 
sfac-

Total Good Sati- Poor 
sfac-

Total Good Satis- Poor Total 
fact-

.1 

2 

3 

Lecture method 5 

Lecture cum 2 
demonstration 
method 

Discussion 
method 

4 :Problem 
solving 
method 

5 Project 
method 

tory 

1 6 

1 3 

1 1 

tory ory 

5 3 8 2 5 4 11 

2 2 1 1 

---~--------------------------------------------------------------------------------------
Total 10 10 12 



Table 4.91 Details Regarding the Realisation of Objectives in Classrooms 
Classified by Levels of Utilization of Resources 

Resource Resource Resource 
utiliza- utiliza- utiliza-

No. Item tion tion tion Total 
High Average Low 

1 Imparting knowledge 10 10 12 32 

2 Developing Scientific Skills 7 5 3 15 

3 Developing abilities involved in 
problem solving, improvisation, etc. 

4 Inculcating scientific attitudes 2 - - 2 

5 Developmenting interest in scientific 6 4 3 13 
activities, literature, etc. 

6 Imparting training in scientific 2 - - 2 
method 

7 Providing training for better living 

8 Providing applications of scientific 5 3 2 10 
principles 

9 Helping to develop power of 3 .1 - 4 
observation 
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The method used by most of the teachers whose 

classes came under observation was lecture. Lecture cum 

demonstration method was employed by six teachers and 

discussion method was found used only one teacher. Advanced 

methods such as problem solving and project methods were not 

found used by teachers. 

Table 4.91 gives the details regarding the 

attainment of certain instructional objectives. 

It was found that all the teachers gave more 

emphasis to item 1, ·'Imparting knowledge'. This was followed 

by item 2, 'Developing scientific skills'. The next 

instructional objectives realised was 'Developing interest 

in scientific activities, literature etc.' It was observed 

that certain objectives of teaching physics were not at all 

realised through classroom instruction. 

Details regarding the use of laboratory, audio­

visual aids, etc., are presented in Table 4.92. 

It can be confirmed from the Table that 'High' 

resource utilization schools were utilizing the .resources 

more frequently than the 'Average' category. In majority of 

'Low' category schools, the utilization of resources were 

found to be 'Poor'~ This may be due to the non-availability 

of these items. 

Regarding the qualifications of teacher, all 

teachers were graduates in either physics or chemistry with 

a degree in Education. Of the 32 teachers, 24 were physics 



Table 4.92 Number of Classes According to the Use of Resources 

No. ·Item 

Resource utilization 
High 

Good Sati- Poor 
sfac-
tory 

. Resource utilization 
Average _ 

Good Sati- Poor 
sfac-
tory 

Resource utilization 
Low 

Good Satis- Poor 
fact-
ory 

---------------------------------------------------------~---------------------------------

1 Laboratory 3 5 2 2 1 3 

2 Audio-visual 2 5 2 3 3 1 2 
aids 

3 .Improvised 3 2 1 2 
aids 

4 Reference 1 5 2 1 2 
books 



Table 4.93 Number of Teachers According to Their Teaching Abilities Exhibited 
in Classrooms 

No. Item 

Resource 
utiliza­
tion 
High 

Resource 
utiliza­
tion 
Average 

Resource 
utiliza­
tion 
Low 

Total 

------------------------------------------------------·--------------------------
1 Presenting the content with mastery 8 6 3 17 

2 Maintaining classroom communication 5 3 3 11 

3 Using proper aids 7 4 3 14 

4 Linking theory to practice 5 3 2 10 

5 Using environmental resources 

6 Creating scientific interest 4 3 2 9 

7 Questioning · 6 3 2 11 

8 Demonstrating experiments 6 3 2 11 

9 Motivating learners 9 5 4 8 



Table 4.94 

No. Item 

Number of Students According to Their Level of Participation in Learning 
Process in Classroom 

Resource utilization Resource utilization Resource utilization 
High Average Low 

------------------- ---~--------------- --------------------
Good Sati- Poor Total Good Sati- Poor Total Good Satis- Poor Total 

sfac- sfac- fact-
tory tory ory 

-------------------------------------------------------------------------------------------
1 Listening 7 3 - 10 4 6 - 10 3 7 2 12 

2 Answering 7 3 - 10 3 6 1 10 - 4 8 12 

3 Remaining 3 5 2 10 1 6 3 10 - 5 7 12 
active 

4 <Rapport with 5 3 2 10 2 4 4 10 1 5 6 12 
teachers 

5 .cornrnunica- 3 5 2 10 1 5 4 10 1 4 7 12 
tion 

6 Showing 4 5 1 10 3 4 3 10 3 4 5 12 
interest 
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graduates and the rest of them were chemistry graduates. 

Details regarding the teacher qualities are given 

in Table 4.93. 

Most of the teachers whose classes observed were 

found to have ability in presenting the content with 

mastery, motivating learnets and using proper aids. Teachers 

belonging 'High' resource utilization schools were found to 

be better regarding their ability in the three areas than 

the teachers belonging to 'Average' and 

Most of the·teachers were not found to 

'Low' categories. 

have the ability 

regarding questioning, demonstrating experiments, linking 

theory to practice, etc., at the time of observation. 

Details regarding student. Participation in 

classes observed are given in Table 4.94. 

As can be seen from the Table majority of students 

from 'High' utilization category schools were found to have 

'Good' or 'Satisfactory' responses with regard to listening, 

answering, remaining active, et~. Regarding the students 

from 'Average' category schools, the majority, exhibited 

'satisfactory' responses. The participation of majority of 

students from 'Low' utilization category schools were not 

found satisfactory except in listening. 

On the whole it ~an be concluded that classroom 

instruction in 'High' resource utilization schools were 

found bettei ihan 'Aveiage' and 'Low' resource utilization 

schools. 
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5.1 The Study in Retrospect 

The present study has been designed to investigate 

the availability and utilization of resources in . physics 

education in the secondary schools of Kerala and to see how 

they influence the practical application awareness of· 

secondary school pupiis in the State. It was presumed that 

the outcome of the study would be of help in developing 

models for the maximum use of resources for the development 

of practical application awareness among pupils. The study 

was designed to realise the following objectives. 

5.1.1 Objectives of the study 

The objectives of the study are: 

1. To find out_the extenb of availability of resources in 

physics edUcation in the secondary schools of Kerala. 

2. To find out whether there exists any differences in the 

availapility of resources between (a) urban and rural 

schools, and (b) government and private schools. 

3. To find out the extent of utilization of resources in 

physics education in secondary schools of Kerala. 
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4. To find out whether there exists any difference in the 

utilization of available resources between (a) urban 

and rural schools, and (b) government and private 

schools. 

5. To find out the physics theory awareness of secondary 

school pupils in the State of Kerala. 

6. To find out the practical application awareness of 

pupils in relation to their theory awareness. 

7. To find out whether there exists any relationship 

between physics theory awareness and physics practical· 

application awareness among (a) the total sample (b) 

boys (c) girls (d) urban school ·students (e) rural 

school students (f) government school students and (g) 

private school students. 

8. To find out the possible influence of resource 

utilization and sex, locality, ... management of school 

(taking one at a time) on physics theory awareness. 

9. To find out the possible influence of intelligence and 

se~, locality, man~gement of school (taking one at a 

time) on physics theory awareness. 

10. To find out the possible influence of socio-economic 

status and sex, locality, management. of school (taking 

one at a time) on physics theory awareness. 

11. To find out the possible influence of resource 

utilization and sex; locality, management of school 
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(taking one at a time) on physics practical application 

awareness. 

12. To find out the possible influenc~ of intelligence and 

sex, locality, management of school (taking one at a 

time) on physics practical application awareness. 

13. To find out the possible influence of socio-economic 

status and sex, locality, management of school (taking 

one at a time) on physics practical application 

awareness. 

14. To bring out the prospects of resources in physics 

education in the secondary schools of Kerala for the 

development of practical application awareness. 

15. To suggest programmes for the development of practical 

application awareness in physics among secondary school 

pupils. 

5.1.2 Hypotheses for the study 

The hypotheses formulated for the present study are: 

1. There is scarcity of educational resource~ available 
-

for physics education in the secondary schools of 

Kerala. 

2. The .extent of utilization of available resources in 

physics education in the secondary schools of Kerala is 

not satisfactory. 
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3. There will be differences in the extent of availability 

of resources in urban, rural, government and private 

schools. 

4. There will be differences in the extent of ·utilization 

of available resources in urban, rural, government and 

private schools. 

5. Physics theory awareness of secondary school pupils is 

satisfactory. 

6. Physics practical application awareness in relation to 

theory awareness is not satisfactory. 

7. There is positive relation between physics theory 

awareness and physics practical application awareness. 

8. Physics practical application awareness is influenced 

not only by factors like intelligence quotient and 

socio-economic status but also by the extent of 

resource utilization. 

9. The effectiv~ utilization of resources in physics 

education helps to develop physics practical 

application awareness. 

5.1.3 Methodology in brief 

The present study was conducted on a final sample 

of 388 physics teachers, 1016 standard IX students and 102~ 

standard X students from selected high schools of Kerala on 
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the basis of stratified random sampling. Relevant data were 

collected from the subjects under study, using adequate 

tools and techniques such as questionnaire, achievement 

tests, observation, intelligence tests and socio-economic 

status scale. The data thus obtained were analysed using 

appropriate statistical techniques. 

5.2 Major Findings 

Th~ important findings that have emerged from the 

study are presented under appropriate heads. 

5.2.1 Availability and utilization of resources in physics 

education 

a. General information 

1. The analysis of data revealed that 77.84 per cent of 

teachers had physics as the main subject for their 

first. degree (B.Sc.}. 86.67 per cent of· urban school 

teachers had learnt physics as the main subject for 

graduation while it was 71.30 per cent in the case of 

rural school teachers. 80.79 per cent of government 

school teachers had learnt physics as the main subject 

for graduation while it was 75.36 per cent in the case 

of private school teachers. 
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2. More than 80 per cent of the schools surveyed were 

found to have sufficient classroom f~cilities. Analysis 

of. data revealed that urban schoo1s were better 

regarding classroom facilities than rural ones. 

Regarding certain items like furniture and seating 

arrangement private schools were found better than 

government schools. 

b Library 

i. In about 75 per c~nt of the schools the libraries were 

functioning in the rooms meant for the purpose. 1he 

reSt 25 per cent schools lack proper library rooms. 

2. About 50 per cent of the schools did not have proper 

reading rooms attached to the libraries. 

3. In 90.72 per cent of schools, teachers were found to be 

4. 

holding the additional charge of school libraries since 

there were no librarians. 

Library fee (a nominal amount of 

each student) was found to be the 
( 

purchase of library books. 

RQcollected 

m~source for 

from 

··the 

5. 'Lack of finance' as a constraint in the purchase of 

books for librar~ was recorded by more than 85 per cent 

of teachers belonging to urban, rural, government and 

private schools. 
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6. The extent of availability of reference books in 

physics for teachers was found to be better than that 

for students. There were many schools without adequate 

number of. relevant reference bo"oks both for teachers 

and students. Regarding the availability of these items 

urban schools were found to be better than rural 

schools and private schools were found to be better 

than government schools. 

7. Regarding the extent of utilization of reference books 

urban schools were found to be better than rural ones 

and private schools were £ound to be better than 

government schools. 

8. From the analysis of data it was revealed 

essential reference materials for the 

that many 

teaching of 

physics were not found available in most of the school 

libraries with the exception of items like textbooks in 

physics, advanced science books, textbooks for 

practicals and encyclopaedia. These books were found 

available in more than 60 per cent of schools surveyed. 

9. The extent of utilization of the available reference 

materials was found not satisfactory. 

10. Only certain types of reference materials were 

available in adequate number in urban schools 

other items were inadequate in number. 

found 

while 
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11. Most of the rural school libraries were found to be 

ill-equipped regarding reference materials. 

12. In general the availability of 
1 

reference materials 

seemed to be better in private schools than in 

government schools though many of the schools of both 

categories lack essential reference materials for 

physics education. 

13. 'The insufficiency of books in the library was pointed 

out by 59.13 per cent of respondents to be a major 

reason for the 'not satisfactory' le~el of reading 

habi~ among students. 

14. 'Appointment of trained librarian' was the most 

favoured suggestion for the improvement of library and 

this was recorded by 73.71 per cent of physics 

teachers. 

c Laboratory 

1. It is found that only 22f94 per cent of schools had 

~eparate laboratories for conducting experiments for 

demonstration purposes in physics. 40 per cent of the 

schools were found to have common laboratories for 

physics and chemistry. 

2. the experiments were demonstrated in 61.60 per cent of 

schools~ 
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3 . . The equipments required to teach topics in magnetism, 

electricity, sound, mechanics and electronics was found· 

11 Not enough 11 in more than 80 per cent of the schools. 

About 70 per cent of schools did not possess required 

equipment. to teach topics in optics and heat. 

4. Regarding the extent of utilization of laboratory, the 

'Alwaysi utilizing category of schools were less than 

20·per cent which is far from satisfactory. 

5. Urban school laboratories were found to be better 

equipped than rural school laboratories. 

6. 37.56 per cent of urban schools were found to be 

'Always' utilizing equipment to teach topics in optics 

and 33.33 per cent of these schools were found to be 

'Always' utilizing .equipment to teach topics in heat. 

The rural schools which came under the category of 

'Always' utilizing were less than 10 per cent regarding 

these two items. 

7. In regard to the availability of equipment in 

government and private schools, the private school 

laboratories seemed to be slightly better equipped than 

government school laboratories. 

8. The extent of utilization of equipment was found not 

satisfactory in both government and private schools. It 

may be noted that below 20 per cent of schools were 
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found to utilize the laboratories to a satisfactory 

level. 

9. 'Lack of funds' was found to be the major reason for 

the inadequacy of equipment in the laboratories and 

this was recorded by 68.30 per cent teachers. 

10. The available equipment was found to be in working 

11. 

condition only in about 50 per cent of the total number 

of schools. 'Lack of proper maintenance' was pointed 

out by teachers as the main reason for the equipment to 

be in 'not working condition'. 

Teachers ·~e.mo.n.s_~_e 

87.87 per cent of schools. 

experiments in 

12·. Most of the teachers (66.49 per cent) suggested that 

more opportunity for practical work should be provided 

to students which would help to improve the functioning 

of laboratories. 

d Teaching aids 

1. The extent of availability of teaching aids was found 

not satisfactory in most of the schools. 

2. The extent of utilization of the available teaching 

aids was found not satisfa~tory in most of the schools. 

3. Of the different audio aids 'radio' was found available 

in 64.95 per cent of schools. Regarding the extent of 
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utilization of this item, 29.69 per cent schools came 

under 'Always' utilizing category and 56.96 per cent 

under 'Sometimes' utilizing category. 

4. Though not satisfactory, the extent of availability and 

utilization of teaching aids were found better in urban 

schools than in rural schools. 

5. In general not much difference was found between 

government 

availability 

extent of 

and private schools regarding the 

and utilization of teaching aids. 'The 

availability and utilization of certain 

projected aids and 'radio' were found more in private 

schools than in government schools. 

e Co-curricular activities 

1. Project works in physics were not taken up in majority 

of the schools surveyed (85.31 per cent). 'Lack of 

necessary facilities' was pointed out to be the major 

reason for this state of affairs. 

2. Of the 388 schools surveyed, science clubs were found 

functioning in 67.01 per cent schools while in the 

remaining schools clubs were not found functioning. 

3. The percentage of urban schools (75.15 per cent) where 

science clubs were found functioning was more than that 

of rural schools (60.99 per cent). 
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4. The percentage of private schools (70.14 per cent) 

where science clubs were found functioning was more 

than that of government schools (63.28 per cent). 

5. The analysis ~f data regarding the activities of 

service clubs revealed that science exhibitions and 

improvisation of equipments were the major activities 

of school science clubs (71.15 per cent and 65.77 

per cent respectively). 

6. The science clubs of urban schools were found to be 

engaged in more activities than rural school clubs. But 

this difference was not seen very much between private 

and government schools. 

f Environmental resources 

1. The analysis of data regarding the various uses of the 

environmental resources such as engineering factories, 

small scale industrial units, chemical factories, etc., 

revealed that most of the teachers in general seemed to 

have a good awareness of many of the identified uses of 

these items. But it is found that a good number of 

teachers were not fully aware of some of the important 

identified uses of environmental resources like 

hospitals, buildings under construction, etc. 
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2. Regarding the availability of identified environmental 

resources, s~all scale industrial units and workshops 

were found available near 90 per cent of the schools. 

Hospitals, printing press, human resources (experts) 

and buildings under construction were found availabl.e 
·..:.;: ... 

near more than 80 per cent of the schools. The least 

available resource in this regard was found to be power 

station (19.07 per cent). 

3. In majority of the schools, the environmental resources 

were not found to be utilized to the desired extent 

except science fairs and exhibitions. 

4. Environmental resources -workshops, colleges, printing 

press, human resources (experts) and buildings under 

construction were found available near cent per cent of 

urban schools. Of these only buildings under 

construction were found available near cent per. cent 

rural schools and for other items the percentages 

varied between 66 and 87. 

5. With regard to the extent of utilization of 

environmental resources - printing press, Cotton mills, 

laboratories and buildings under construction, none of 

the rural schools came under the category of 'Always' 

utilizing but a few urban schools came under this 

category. 
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6. The most available environmental resource was found to 

be workshops in the case of governm~nt schools (96.61 

per cent) while it was found to be small scale 

industrial units in the case of private schools (91.94 

per cent).· 

7 .. The extent of utilization of environmental resources 

was found to be unsatisfactory in most of the 

government and private schools. 

g Workload of teachers 

1. The work load of majority of teachers was found to vary 

between 24 and 29 hours per. week and the mean work load 

was found to be 24.72 hours per week. 

2. The ~eans of additiorial hours requiied for laboratory 

work, preparation for teaching and correction of 

itudents' written work, and utilization of 

environmental resources are found to be 1.26, 1.21 and 

1.11 hours per week respectiveiy. 

h In-service programmes 

1. The duration of different types of in-service courses 

ranged from one day to 56 days. 

..:..-: 
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State Institute of Education is found to be 

agency conducting in-service programmes for 

teachers and these programmes were attended 

the main 

physics 

by the 

largest number of teachers (380). This was followed by 

the programmes of National Council of Educational 

Research and Training (65). 

3. The largest number of courses conducted are found to be 

seminars (196) followed by summer institutes (158). 

4. -Among the identified benefits of ·in-service courses·, 

'Received up-to-date information' got the highest 

agreement from teachers (78.35 per cent), followed by 

'Exchanged ideas with oiher teachers' (76.29 per cent). 

The item, 'Got training to utilize the environmental 

resources' ranked last (4.90 per cen~). 

5. Regarding the defects of the in-service courses, the 

item 'Training to utiliie the resources was not given' 

got the highest agreement from teachers (73.75 per 

cent) followed by the item 'The course was too short' 

(62.37 per cent). 

5.2.2 Physics Theory Awareness (PTA) of Standard 

Students 

IX 

1. IQ is found to exert significant influence on PTA of 

boys and girls {F-value 247.23: p < .01). 
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2. Sex of the students is found to exert no significant 

influence on PTA of students (F~value 0.42; p < .05). 

3. The combined influence of IQ and sex on PTA is found to 

be not significant (F-value 2.05; p > .05) 

4. IQ is found to exert significant influence on PTA of 

urban and rural students (F-value 77.94; p < .01). 

5. Locality of the school (Urban/Rural) is found to exert 

a significant influence on PTA (F-value 77.94; p<.Ol). 

6. The combined influence of IQ and locality on PTA is 

found to be signiftcant (F-value 3.29; p < .05). 

7. IQ is found to exert significant influence on PTA of 

government and private.school (F-value 246.07; p <.01). 

8. Management of school (Government/Private) is found to 

exert no significant influence on PTA (F-value 0.50; 

p > .05). 

9. The combined influence of IQ and management on PTA is 

found to be not significant (F-v~l~e 0.02; p > .05). 

10. SES is found to exert significant influence on PTA of 

boys and girls (F-value 48.53; p < .01). 

11. The combined influence of SES and sex on PTA is found 

to be not significant (F-value 0.30; p > .05). 

12. SES is found to exert significant influence on PTA of 

urban and rural students (F-value 45.56; p < .01). 

13. The combined influence of SES and locality on PTA is 

found to be not significant (F-value 0.97; P > .05). 
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14. SES is found to exert significant influence on PTA of 

government and private school students (F-value 48.83; 

p < .01). 

15. The combined influence of SES and management of school 

on PTA is found to be not significant (F-value 0.06; 

p > .05). 

16. Resource utilization is found to exert significant 

influence on PTA of boys and girls (F-value 61.69; 

p < .01). 

17. The combined influence of resource utilization and sex 

of the student on PTA is found to be not significant 

(F-value 0.67; p > .05}. 

18. Resource utilization is found to exert a significant 

influen~e on PTA of urban and rural school students 

(F-value 22.543; p < .01}. 

19. The combined influence of resource utilization and 

locality on PTA is found to be not significant {F-value 

2.15; p > .05). 

20. Resource utilization is found to exert significant 

influence on PTA of government and private school 

pupils (F-value 61.74; p < .01). 

21. The combined influence of resource utilization and 

management of school on PTA is found to be not 

significant {F-value 1.03; p > .05). 
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10. SES is found to exert significant influence on PPAA of 

boys and girls (F-value 53.06; p < .01). 

11. The combined influence of SES and sex on PPAA is found 

to be not significant (F-value 0.04; P > .05). 

12. SES is found to exert significant influence on PPAA of 

urban and rural school students (F-value 51.39; 

p < .01). 

14. The combined influence of SES and locality on PPAA is 

found to be not significant (F-value 0.1223; P > .05). 

15. SES is found to exert significant influence on PPAA of 

government and private school students (F-value 53.26; 

p < .01). 

16. The combined influence of SES and management of school 

on PPAA of students is found to be not significant 

(F-value 0.16; P > .05). 

17. Resource utilization is found to exert significant 

influence on PPAA of boys and girls (F-value 161.97; 

p < .01). 

18. The combined influence of resource utilization. and sex 

of the student on PPAA is found to be not significant 

(F-value 0.46; p > .05). 

19. Resource utilization is found to exert significant 

influence on PPAA of urban and rural school students 

(F-value 59.43; .P < .01). 
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20. The combined influence of resource utilization and 

locality of school on PPAA is found to be not 

significant (F-value 3.51; p > .05). 

21. Resource utilization is found to exert significant 

influence on PPAA of government and private school 

students (F-value 161.36; p < .01). · 

22. The combined influence of resource utilization and 

management of school on PPAA is found to be not 

significant (F-value 0.02; P > .05). 

5.2.4 Relationship between PTA and PPAA of standard IX 

students 

1. Pupils' PPAA is found to be not ·satisfactory compared 

to their PTA (Mean for PTA was 16.81 and Mean for PPAA 

was 11.69 for the total sample). 

2. The mean score for PTA·of students from 'High' resource 

utilization school was found to be more (Mean 18.98) 

than that of 'Average' (Mean 16.82) and 'Low' 

14.97) resource utilization schools. 

(Mean 

3. The mean score for PPAA of students from 'High' 

. resource utilization school was found to be more (Mean 

14.57) than that of 'Average' (Mean 11.57) and 'Low' 

(Mean 9.35) resource utilization schools. 

4. A high positive correlation is found to exist between 

PTA and PPAA ('r' value for total sample 0.85). 
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5.2.5 Physics Theory Awareness (PTA) of Standard X Students 

1. IQ is found to exert significant influence on PTA of 

(a) boys and girls (F-value 224.61; p < .01), (b) urban 

and rural school students (F-value 252.82; p < .01), 

and (c) government and private school students (F-value 

244.43; p < .01). 

2. Sex of the student is not found to exert significant 

influence on PTA (F-value 0.49; p > .05). 

3. The combined influence of IQ and sex of the student on 

PTA is found to be not significant (F-value 0.16; 

p > .05). 

4. Locality of the school (Urban/Rural) is found to exert 

significant influence on PTA of students (F-value 

60.34; p < .01). 

5. The combined influence of IQ and locality of school on 

PTA of students is found to be not significant (F-value 

-( 1.94; p} .05). 

6. Management of school (Government/Private) is not found 

to exert significant influence on PTA of students 

(F-value 0.32; p > .05). 

7. The combined influence of IQ and management of school 

on PTA is found to be not significant (F-value 0.32; 

p > .05). 
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8. SES is found to exert significant influence on PTA of 

(a) boys and girls (F-value 120.02; p < .01), (b) urban· 

and rural school students (F-value 115.29; p < .01), 

and (c) Government and private school students (F-value 

120.40; p < .Oi). 

9. The combined influence of SES and sex on PTA is found 

to be not significant (F-value 1,30; p > .05). 

10. The combined influence of SES and locality of school on 

PTA is found to be not significant (F-value 0.87; 

p > .05). 

11. The combined influence of SES and management of school 

on PTA is not found significant(F-value 1.73; p > .05). 

12. Resource utilization is found to exert significant 

influence on PTA of (a) boys and girls (F-value 49.83; 

p < .01), (b) urban and rural school students (F-value 

5.80; p < .01), and (c) government and private school 

students (F-value 50.18; p < .01). 

13. The combined influence of resource utilization and sex 

on PTA is found to be not significant (F-value 0.22; 

p > .05). 

14. The combined influence of resource utilization and 

locality of school on PTA is found to be not 

significant (F-value 0.77; p > .05). 
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15. The combined influence of resource utilization and 

management of school on PTA is found to be not 

significant (F-value 0.23; p > .05). 

5.2.6 Physics Practical Application Awareness (PPAA) of 

Standard X Students 

1. IQ is found to exert significant inf1uence on PPAA of 

(a) boys and girls (F-value 198.59; p < .01), (b) urban 

and rural school students (F-value 229.82; p < .01), 

and (c) government and private school students (F-value 

198.77; p < .01). 

2. Sex of the student is not found to exert significant 

influence on PPAA of students (F-value 0.20; p > .05). 

3. The combined influence of IQ and sex on PPAA is found 

to be not significant (F-value 0.03; p > .05). 

4. Locality of the school (Urban/Rural) is found to exert 

significant influence on PPAA of students (F-value 

205.68; p < .01). 

5. The combined influence of IQ and locality of school on 

PPAA is found significant (F-value 8.81; p < .01). 

6. Management of school (Government/Private) is not found 

to exert significant influence on PPAA of students 

. (F-value 0.15; p > .05). 
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7. The combined influence of IQ and management of school 

on PPAA is found to be not significant {F-value 0.16; 

p > .05). 

8. SES is found to exert significant influence on PPAA of 

{a) boys and girls {F-value 120.26; p < .01), {b) urban 

and rural school students {F-value 121.44; p < .01), 

and {c) government and private school students {F-value 

120.75; p < .01). 

9. The combined influence of SES and sex on PPAA is found 

to be rtot significant {F-val~e 0.27; p > .05). 

10. The combined inf~uence of SES and management of school 

on PPAA is found significant {F-value 4.53; p < .05). 

11. The combined influence of SES and management of school 

on PPAA is found to be not significant {F-value 2.22; p 

> .05). 

12. Resource utilization is found to exert significant 

influence on PPAA of {a) boys and girls {F-value 

196.14; p < .01), {b) urban and rural school students 

{F-value 10.66; p < .01), and {c) government and 

private school students {F-value 196.30; p < .01). 

13. The combined influence of resource utilization and sex 

of the student on PPAA is found to be not significant 

lF-value 0.0002; p > .05). 

14. The combined influence of resource utilization and 

locality of school on PPAA is found to be not 

significant {F-value 0.45; p > .05). 
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15. The combined influence of resource utilization ·and 

management of school on PPAA of students is found to be 

not significant (F-value 0.09; p > .05). 

5.2.7 Relationship between PTA and PPAA of Standard X 

Students 

1. Pupils' PPAA is found to be not satisfactory compared 

to their PTA (Mean for PTA was 18.07 and Mean for PPAA 

was 12.00 for the total sample). 

2. The mean score for PTA of students from 'High' resource 

utilization school was found to be more (Mean 20.23) 

3. 

than that of 'Average' (Mean 17.71) and 'Low' 

16.67) resource utilization schools. 

The mean score for PPAA of students from 

resource utilization school was found to be more 

(Mean 

'High' 

(Mean 

15.48) than that of 'Average' (Mean 11.02) and 'Low·• 

(Mean 10.05) resource utilization schools). 

4. A high positive correlation is found to exist between 

PTA and PPAA ('r' value for the total sample 0.85). 

5.2.8 Observation of classroom instruction 

1. In general physical facilities in classroom were found 

either 'Good' or 'Satisfactory' in all the 'High' 



396 

resource utilization schools, 'Satisfactory' in most of 

the 'AVerage' resource utilization schools and either 

'Satisfactory' or 'Poor' in most of the 'Low' resource 

utilization schools. 

2. The method of instruction followed by most of the 

teachers whose classes came under observation was found 

to be lecture. 

3. Regarding the emphasis given for the realisation of 

objectives of teaching physics it was observed that all 

the teachers gave more emphasis to the objective · 

'Imparting knowledge' followed by 'Developing 

Scientific skills.' 

4. Regarding the utilization of resources, it was observed 

that 'High' resource utilization category schools were 

found to utilize the resources more frequently than 

'Average' and 'Low' resource utilization categories of 

schools. 

5. Students participation in classroom was found to be 

better in 'High' resource utilization category schools 

than in 'Average' and 'Low' categories of schools. 

5.3 Tenability of the Hypotheses 

The findings of the study indicate that all the 

hypotheses formulated for the study are substantiated. 



397 

5.4 Conclusions and Suggestions 

The major conclusions that are arrived at in the 

present study are noted below: 

The present study brought to light the inadequacy 

of institut~onal resources ·for physics education in most of 

the secondary Schools of Kerala. 

The extent of utilization of the available 

resources in physics education in majority of the schools is 

found to be unsatisfactory. 

In general, the extent of availability and 

utilization of resources in physics education are found to 

be better in certain urban schools than in rural schools 

whereas certain private schools are found to be slightly 

better than government schools. 

Physics Practical Application Awareness (PPAA) of 

secondary school students in relation to their Physics 

Theory Awareness (PTA) is not found satisfactory. Students 

from 'High' resource utilization schools are found to· have 

better Physics Practical Application Awareness than students 

from 'Average' and 'Low' resource utilization schools. 

Utilization of resources in schools is found to 

exert significant influence on Physics Theory Awareness and 

Physics Practical Application Awareness. 

Intelligence and socio~economic status of student 
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are found to exert significant influence on.Physics Theory 

Awareness and Physics Practical Application Awareness. There 

exists a high positive correlation between Physics Theory 

Awareness and Physics Practical Application Awareness. 

On the basis of the findings reported in this 
~· 

study and the conclusions drawn, the following suggestions 

are made: 

1. At least the minimum resources required for physics 

education should be made available to all the secondary 

schools in the State of Kerala 

2. As it is very costly to maintain the physical plant of 

educational institutions, emphasis should be laid on 

the intensive utilization of existing resources. Steps 

should be taken to ensure full utilization of 

institutional facilities laboratories, libraries, 

teaching aids, workshops, etc. 

3. The physics curriculum should be modernised giving 

stress on experimental work and study of applications. 

to local environment and industry. 

4. The physics instruction in the secondary schools should 

be re-oriented to create more practical application 

awareness to students. 

5. The role of libraries and laboratories should be 

expanded in future physics curriculum revision. 
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6. Development of laboratory workshops and facilities for 

servicing and fabrication of certain simple scientific 

apparatus should be provided which will help the 

functioning of school science club in a useful and 

meaningful way. 

7. Work experience should be introduced as an integral 

part of school science education"which will help to . 
reduce the bookish character of present school 

education. This will also help to link theory to 

practice. 

8. Practical ~ork in physics should be enforced in 

standards IX and X as part of school curriculum. 

9. Schools in which individual or group laboratory 

facilities are not available, demonstration experiments 

performed by the teacher or by selected students under 

the supervision of the teacher can form an integral 

part of physics education. 

10. To make the physics education at the secondary stage 

more meaningful, realistic and useful, it should be 

linked to practical application in agriculture, 

industry, etc. 

11. · In schools where trained librarians are not available 

or not posted, management of the library should be 

entrusted to a responsible person who should be free 

from other duties. 
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12. As far as possible trained physics graduates should 

teach physics at the secondary school stage. 

13. Teachers should be given training to plan and utilize 

the environmental resources found available near the 

schools. Rural school students will be greatly 

benefited by this because most of the rural schoolslack 

necessary resources for physics education. 

14. Physics teachers should be trained to improvise 

teaching aids so that they can help students in 

improvising aids which will help to develop practical 

application awareness among students. These aids can be 

utilized for teaching when sophisticated aids are found 

lacking. 

16. Planned and co-ordinated programme of in-service 

education for physics teachers should be organised by 

concerned agencies based on the actual needs of the 

physics teachers. This should include the training to 

utilize the resources for developing practical 

application awareness among students. 

Suggestions for Further Research 

The findings of this study suggest certain areas 

for further research. 

1. Experimental studies can be conducted with practical 

application awareness as the experimental factor. 
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2. Studies can be conducted to find out how for the 

present secondary school physics curriculum is linked 

to practical applications in industry, agriculture, 

minining, etc., in various regions of the country. 

3. An investigation can be carried out to find out the 

prospects of resources in physics education for the 

development of productivity oriented instructional 

strategy. 

4. It will be useful to conduct studies similar to .this 

study in other areas of science. 

5. It may be recalled that the present study was conducted 

using samples selected from only one state. The 

findings may not be comparable to identical populations 

in other states of India with dissimilar resource 

availability and utilization. So it is useful to 

conduct similar studies in other states of India for 

comparative purposes. 

The 

revealed that 

study has convincingly and 

availability and utilization 

conclusively 

of resources 

contribute to theory awareness and practical application 

awareness in physics among school students. The study 

further revealed that institutional resources for physics 

education are not adequate in most of the secondary schools 

of Kerala especially in schools of rural areas. Again, 
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resource utilization is found to exert significant influence 

on students' awareness in theory and practical applications 

in physics. Based on the findings of the studies related to 

this area, steps may be taken to provide needed resources 

for physics education which in turn will help to develop 

practical application awareness among secondary school 

pupils. 
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APPENDIX - I 

Dear Teacher, 

UNIVERSITY OF I<ERALA 

DEPARTMENT Of EDUCATI)N 

TRIVANDRUM-14 

I am a research fellow in the Departm:mt of Education, University of Kerala involved in a research 
programme concerning the identification of resources in physics Education at the secondary school level. 
A questionnaire has been prepared towards collecting the basic data essential for this study. I request 
you to help me in this venture by answering these questions. incorporating all the details asked for. I also 
assure you that the data collected from you will be k9;Jt confidential and used only for research purpose. 

Thanking you, 

yours sincerely, 

Achamma P. Mathew 

Instructions 

Please respond to the following questions by putting tick marks ( v') in the a;Jpropri ate columns or 
boxes. For some questions different possible answers in the form of statements are given. Please mark 
1, 2. 3 ......... etc. according to your preference. For others, please(ollow the instructions given along with 
the questions. 

Name of the respondent 

2 Sex 

3 Name of the School 

4 Whether 

5 Educational qualifications 

B. Sc (phy) 

I· GENERAL INFORMATION. 

Male 0 'I Female 0 

(a) Urban 0 I Rural 0 

{b) Government ~ I Aided 0 Recognised · 0 

(c) Boys 0 I Girls 0 I Mixed 0 1 

B. Sc (chem) (a) 

(b) 

(c) 

(d) 

B. Sc (phy) ; B. Ed 

M. Sc. (phy) ; B. Ed 

M. Sc. (phy) ; M. Ed 

0 

[.1 

0 

0 

(e) 

(f) 

(g) 

(h) 

B. Sc (chem) ; B. Ed 

M. Sc (chem) ; B. Ed 

M. Sc (chem) ; M. Ed 

•::t' 

0 

0 

0 
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6 Class room facilities 
More than enough 

a Seating arrangement 

b lighting arrangement 

c furniture 

d water supply arrangements 

any other ••••.••..•••.•...• 

......... . ..... 

. . . . . . . . . . . . . . ~ ... 

II DETAILS REGARDING LIBRARY 

1 The library is situated in 

a) the room specia lfy meant for the purpose 
b) teacher's room 

c) in any one room. 

2 A separate reading room is 

a) available 

b) not available 

3 The person in charge of the library is 

a) Headmaster I He3cl'h'listress 
b) a full time librarian 

c) one of the teachers 

4 The books in the library are 

0 
0 
0 

0 
0 

0 
0 
0 

a)l'· purchased using library fee· 0 

b) · purchased using government grant 0 

c) supplied by State Institute of Education. C 
d) supplied by N C E R T 0 

e) supplied by organisations such as UNESCO,UNICEFetc.o 

f) supplied by any other voluntary organisations 0 

g) Any other (specify) ... ... ......... .•. ... ....... 0 

--------------------------~--------------~-----~---

5 The constraints in the purchase of library books are 
a) lack of finance 0 

b) non availability of required books 0 
c) lack of space for keeping books 0 

d) difficulty in observing formalities 0 

e) delay in getting the list of books from teachers 0 
f) Any other (specify) 0 

#------------------------------------------------
-----------------------------------------------

enough not enough 



6 A The reference books for students 
in Physics are 

B The reference books for teachers in 
Physics are 

3 

----------------------------------------·--£·-------extentof availability Extent of utilization 

~1~~ \ enough not . ~~~~~~.,some timesl 
-~~?~g~ _______ ..;;e_n..;;.o..:.u:::t.g.;..:.h_:_ _______ _;_ __ _ 

r.ever 

., Details of reference materials in the School library. 

Given below are a few categories of refere:1ce materials essential for the teaching of Physics. Please 
indicate the number in the first column and also th'3 extent of a·1ailability a:td utilization by putting tick 
marks ( v') in the appropriate columns. 

Categories 

Encyclopaedia 

2 Standard text 
books in physics 

3 . Applied science books 

4 Advanced science books 

5 Text books for practicals. 

6 Books on preparation of Aids · 

7 Science Journals 
1) Malayalam 
2) English 

8 Periodicals 
(weeklies containing 
science articles) 

9 Newspapers 
(containing science articles) 

10 Any other (specify): 

NumbJr 

Extent of uti lizatfon 

I . I 
always somet1mes never 

I 
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8 A The interest of stud~nts in reading Physics books, science journals, periodicals etc are 

(a) satisfactory 

(b) not satisfactory. 

B. If' not satisfactory'. the reasons are 
(a) the number of books are not sufficient 
(b) there is no library period 
(c) the students are not interested 
(d) the students are not encouraged 

(e) there is no person in charge of the library 
(f) Any other (specify) 

[] 

0 

0 
0 
0 
[1 

0 
0 

9 Given below are a few suggestions for the better functioning of your school library. Please 
indicate your preference by marking 1, 2, 3 ......... etc 

a) Appoint a trained librarian 0 
b) Collect new books overy year 0 
c) Allot library periods in tho time table 0 

d) Give additional benefit to those who are in charge 
of the library. r• 

e) Provide facilities for students to sit and read 
in the library 0 

f) Any other (specify) ....... .. .. . [l 

Ill DETAILS REGARDING Lf\60Rf\TORV 

Please put a tick mark (\/) against the statement which is true in the case of your school. 

a) There is a separate la,b_oratory for Physics in the School. [1 

b) The laborat01y is common for Physics and Chemistry. C 
c) The laboratory is common for all science subjects 0 

d) There is no laboratory in the School [J · 

2 A The experiments are 

a) demonstrated 0 

b) not demonstrated 0 

8 The experiments are demonstrated in 

a) the laboratory 0 
b) the class room 0 
c) the lib~ary 0 
d) the lahoratory as well as in the classroom 

according to situations \ [J 
e) Any other room (specify) n 



5 

3 Given below are a few of the equipments required for the teaching of Physics. Ploa£e indicate their 
number in the first column and also indicate the extent of availability and Lltiliz:ation by putting 
tick marks in the appropriate columns. 

1 Ammeter 
2 Balance with weight box 
3 Balance (spring) 
4 Barometer 
5 Calorimeter 
6 Camera 
7 Capillary tube 
8 Cell-Storage 
9 Ceii-Leclanche 
10 Cell-voltaic 
11 Cell-Dry 
12 Centri fuge 
13 Condenser 
14 Commutator 
15 Davey"s safety Lamp 
16 Prisms 
17 Electroscope 
18 Electric Bell 
19 Galvanometer 
20 Glass slab 
21 Hand lens 
22 Heater (immersion) · 
23 Hydrometer 
24 Inclined plane 
25 Induction coil 
26 Key-tap 
27 Key-Plug 
28 Lens-concave 
29 Lens-convex 
30 Lens holder 
31 Magnet-bar 
32 Magnetic needle pivoted 
33 Compass needle 
34 Manometer 
35 Metre scale 
36 Mirror-concave 
37 Mirror-convex 
38 Microscope-simple 
39 Microscope-compound 
40 Microscope-binocular 
41 Micrometer 

lii 
.0 
E 
:I 
z 

Extent of availability Extent of utilization 

mor:thanl.enough I not always! some- I never 
enough enough I times 

----~----------------.-----~----~ 
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. 
Extent of utilization ..... Extent of availability 

Q) -..a 

morethan I enough I E I 

::J I not alwaysl su_me- never z enough enough ttme 
42 Pendulum bobs 

I I. 
43 Periscope 
44 Prism-equilateral 
45 Prism-right angled 

. 
46 Pulleys. 
47 Resistance box 
48 Regulator of electric fans 
49 Resonance tube 
50 Rheostat 
51 Screw-jack 
52 Screw-gauge 
53 Specific gravity bottle. 
54 Spectrometer 
55 Soldering iron 
5G SteihJscop-e 
57 Steam chamber 
58 Stove-electric 
59 Stove- kerose:1e 
60 Stop-watch 
61 T 0lephone model 
G2 Thermometer-Centig·a::fe 
63 Thcrmometer-Sensiti·Je 
64 Thermopile 
65 Thermocouple 
63 Transformer 
67 Turning fork 
68 Vernier Calipers 
69 Voltameter 

70 W~Wrbath 
71 •••••••••• .. a•••••• .......... 
72 ............... ··············· ............................... 

List of Models 

1 Dynamo 
2 Flywheel 
3 Serew jack 
4 Wedge 

List of tools 

1 Hammer 
2 Cork Screw 
3 Chissel with handle 
4 Hand saw 

.. 

5 Hand drill 
6 Spanner 
7 Soldering iron I 

·~. I 
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4. If th ~ equipment: .i$·· not sufficient, the rea~cns are 

a) lack of adequate funds 
b) lack of space in storing the equipmenh 
c) delay in repairing defective equipment:· 
d) ·formalities in purchasing them 
e) Any other (specify) 

0 
;_] 

0 
0 
n 

5. A. Regarding the required equipment: in the laboratory for the teaching. of Physics. 

a) m<;Jst of them are in working condition c 
b) a few of them are in working condition G 

c) most of them are not in working conditon 0 

d) not a single one is in working condition 0 

B. If most of them are not in working condition, the reasons ar& 

a) lack of adequate funds 
b) inferior quality of goods 
c) careless handling by students 
d) careless llarH::Iing by staff members 
e) lack of p:o;)er mJi.1tana.1cc 
f) Any other (specif r) 

................ ···········.······················ 

6. A. 'Students use t:1e laboratory for prac:ical work 

a) · quite often 
b) rarely 
c) not at all 

~~en • 
B. If 'not using~ the reasons are 

0 
0 
0 
(J 

0 
0 

0 
0 
0 

a) lack of eq:Ji;:>ments 0 
b) lack of space in laboratory for conducting experiments [] 
c) lack of individual experimentation facility. [] 
d) the students are not encouraged to use the laboratory. 0 
e) the authorities do ~ot permit to use the laboratory for 

fear of mishandling 0 
f) teacher only demonstrates the experiments [J 

g) Any other (specify) 0 

7. The time alloted to Physics practicals in a week is 

a) One or more periods' 
b) Without affecting the normal classroom work 
c) Nil 
d) Any other alternate arrangement (specify) : 

.. .; ............. ., .. .._ ................................. . 

... ... ... ... ... ... ... ... .... ·····-··· ..... , ........... . 

0 
0 
0 
0 
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IV DETAILS REGARDING TEACHING AIDS 

Given below are a few teaching aids required for the teaching of Physics. Please indicate the numbers 
of available and required aids in the first and second columns respectively and also indicate the extent of 
availability and utilization by putting tick marks (\/) in the appropriate columns. 

Types 

Num_ber
1 

Extent of availability I Extent of utilization 
ava11a- Number \ I Some 
ble in 'required ~~~e enough not lalw_ays ti~es-jnot_at all 

School enough enough us1ng us~ng us~ng 

I 
Non projected aids. 

1 Graphs 
·2 Posters 

. 
3 Maps 
4 Charts 
5 Models 
6 Display boards 
7 ............................ 
8 . .. . . ..... . . . . .. . ... 
9 ......................... 

II Ps;ojected aids 

1 Slides 
2 Slide projectors 
3 Film Strip 
4 Film Strip Projector 
5 Sound films 
6 Fi Pm projector 
7 Microscope Slides 
8 Microscope 
9 Motioo picture Sound \ 

film 
1 OMotion picture projector 
1 1 Overhead p.-ojector 
1 2 Epidia Scope 
1 3 ..................... 
1 4 ....................... 

A ural aids 

1 Radio i 

2 Tape recorder 
3 Television i 
4 C. C. T.V. ' 

5 v. c. R. 
6 ..................... 
7 .............. ~ ...... 

Computer 



8. The experim~nts in Physics are conducted 

(a) irdiviJ Jally by p 1;:>ils 
(b) in groups by pupils 
(c) by pu~41s with the help of teachers 
(d) by teachers themselves 

9 

0 
0 
0 
0 

9. To assist the teachers 3nd students in the laboratory, an attendant is 

(a) available Cl 
ib) not available 0 

10. Given below are a few suggestions for the b~tter functio.1ing of yo~r sch·JJIIa!:>~ratory, Please 
indicate your preference by marking 1 ,2,3 ........ etc. 

(a) Alloc:~te more funds for laboratory 0 
(b) Repair equipment. every year 0 
(c) Provide sufficient srnce in laboratory CJ 
(d) Provide more opportunity for practical work 0 
(e) Encourage students to use the laborat:Jry 0 
(f) Appoint a full time attendant to assist the students and 

teachers in laboratory 0 
(g) Any other (specify) 0 

................ .... ............... 0 
.................. . ...... .. ............... 0 

V. e.o-.:CURRICULAR ACT JVITIES 
1. A. Project works in Physics are 

(a) taken up 
(b) not taken up 

B. If 'not' the reasons are 

(a) 13ck of necessary facilities for project work 
(b) lack of theoretical and technical knowledge about the 

project work on the part of teachers. 
(c) lack of financial assistance 
(d) lack of co-operation from students. 

i ('e)'~"' Jack of encouragement from parents 
(f) Any other (specify) 

2. A. Science Club in your school is· 

(a) functioning.·· 
(b) not functioning 

B. If 'not functioning', the reasons are 
(a) lack of initiative on the part of teachers 
(b) lack of enthusiasm on the part of students 
(c) Jack of interest of parents 
(d) lack of encouragement from!administrators 
(e) Any Other {specify) 

..................... -· ..................... . 

0 
0 

n 

0 
0 
0 
0 
fJ 
n 
0 

0 
0 

0 
0 
0 
[l 

0 
D 

3. Please put tick mark ( v') against the activities conducted/taken part by your school Science 
Club. 

(a) Field trips D 
(b) Exhibition D 

(d) Visits o 
(e) Improvisation of equipments 0 

(c) Project works 0 
(g) Any other (Specify) 

(f) Drawing charts, models, maps etc~ 0 
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VI DETAILS REGARDING ENVIf\0 NMENTAL RESOURCES 

Given be1()W is a list of some of the enviY'onmental resources and 'heir uses. Please indic~te their 
3S, their availability and extent of utilization by putting tick marks hi) in the appropriate columns. 

Engineering· 
factories 

Small scale indu~ 
strial units 

Chemical factories 

Workshops 

Colleges 

Power stations 

Printing press 

Science Fair and I 
Exhibitions I 
Human resource l 

(experts) 

1 Hospitals I 
Cotton mi lis I 

1.: Laboratories 

1. Buildings 
rnder construction 

I·· Any other 
(Spec,:ify) 

·!':· 



Helps to develop simple 
working models. -

- --
Receives direct informa-
tion 

Gets first hand informa-
tion. _____ : - -- ... 
Can be used in co-ordi-
nating intellectual and 
manual labour ----- ------
Observes and understa-
nds the different types of 
electric connection 

.. -
Provides practical 
experience 

Learns to repair certain 
equipments 

Helps/can be used in 
bridging the gap between 

theory and practice 
- Caters to the develop-

ment of creativity, self 
exprassion etc. 

·--~---

Any other (Specify) 
---··· --~----·· ··-

----

Availability 

Dl m 
~ X 

(D 
Dl ::I < -en 

0 
:::-. en -
~ ~ c 

en (l) 
::::. 
N 
Dl ... 

Never 0 
::I 



No. of Periods of 
Class work per week 

Std VIII 

Std IX 

Std X 

I 

2 If extra hours are spent. 
how many periods a week? 

11 

VII WORK LOAD. 

Additional periods required -
for laboratery experi- for preparation, for utilizing 

mentation correction etc. enviornmental 
resources 

I 

VIII DETAILS REGARDING THE IN-SERVICE PROGRAMME. 

Please give the following information regarding the inservice programmes attended by you. 

U G C 

NCERT 

Agency 

State Institute of Education 

Training College 

Arts and Science College 

Sastra Sahitya Parishad 

Teachers' Associations 

Any Other. 

Duration Type Details in brief 
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2 Given below are some of the benefits of the in-service programmes. PleJse indicate the benefits you 
have received by f.[ eking the items • 

Received up to date information 
,_j 

2 Received experience in practical work 

3 Exchanged ideas with othe.r teachers 

4 Revised portions once studied but forgotten 

· 5 Obtained contacts with specialists in the field 

6 Got resource materials. 

7 Got opportunity to get familiarised with new methods 
techniques of teaching 

8 Got training ih the use of a. v. aids 

9 Got training to utilise the envi-'Qnmental resources. 

10 Any Other (specify) 

.......... ·················· ........ ·.··········· 

"1. 

and 

0 

Ll 

0 

0 

0 

n 

(] 

0 

[l 

0 

0 

'· 

3 Given below are some of the possible ·defects of the in-service programmes. lndicateyour.agreemen· 
by trtking the items.· 

The course was tdo short'. 0 

2 The course was too. long. D 

3 Much of the time was spent to teach what we know already IJ 

4 Difficult experiments were not demonc;trated 0 

5 Due importance was not given to practical work 

6 Resource persons were not available 0 

7 The course was monotonous 0 

8 Difficult concepts were not given due emphasis Cl 

9 Training to utilize the resources was not given 0 

10 Training i~ the modern methods and techniques of teaching 
was not gtven ' [J 

11 The goals aimed at were not realised 0 

12 Any other : (specify) 

0 

[J 



APPENDIX - II 

Draft form of Theory Awareness and Practical Application 

Awareness Test items for Std.IX 

1. A. A convex lens (with focal 
length F) can be used as 
a magnifier when ~he 
object lies 
a. between Fand 2F 
b. at F 
c. close to the lens and 

inside the focal 
point F. 

d. at 2F · 

B. If the object is kept 
between the optic centre 
and principal focus of a 
convex lens, an erect, 
virtual and magnified 
image is obtained this 
principle is made use of 
in. (a) telescope 
(b) magnifying glass 
(c) camera (d) compound 
microscope. 

2. A. Which of the following is 
preferably used in a 
photographic camera? 
a) Concave lens 
b) Convex lens 
c) Double concave lens 
d) Double convex lens 

B. The inside of a photo­
graphic camera is 
blackened to 

a) avoid refraction 
b} avoid dispersion 
c.) avoid both reflection 

and refraction 
d) avoid reflection from 

walls. 

---------------------'• .. 

A- Theory Awareness Test i terns. 

If the studen~ is thorough 
with the image formation 
by a convex lens, he can 
apply it in the construc­
tion of some simple equip­
ments where convex lens· 
is used for e.g., magni­
fying glass. 

If the student knows the 
working of a camera, he 
may be able to explain 
why the inside of it is 
blackened. 

B- Practical Application Awareness Test 1 terns. 
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3. A. Which of the following state­
ments is true regarding long­
sightedness? 
1) Longsightedness is caused 

when the eyeball becomes 
smaller. 

i1) Longsightedness is caused 
when the focal length of 
eyelens is large. 

a. only because of (i) 
b. only because of (ii) 
c. because of either (1) 

or (ii) 
d. not be.cause of {i) or 

(i1) 

B. A person sees distant objects 
comfortably but wears specta­
cles while reading a book. 
What type of lenses are used 
in his spectacles? 

a. Concave b) Convex 
c. Planoconvex d)Planoconcave 

4. A. The image formed by a convex 
mirror compared to the object 
is usually, 

a. inverted and imaginary 
b. erect and smaller 
c. real a~d inverted 
d. larger and virtual 

B. The:kind of mirror that a 
driver uses to get a maximum 
vision of his backside 
should,- be 

a. ConVex mirror b. Conca~e 
mirror. c. plane mirror 
d. spherical mirror. 

When the student 
is aware of the 
cause of longsighted­
ness, he may be able 
to suggest how it 
can be remedied. 

A thorough knowledge 
about the image 
formation in the 
case of a concave 
mirror will help the 
student to utilise 
this knowledge in 
explaining why this 
is preferred in rear 
glass in automobiles. 
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s. A. Spherical aberation can be correct­
ed by using 
a. a combination of lenses 
b. cylindrical l:mses 
c. a small lens opening 
d. a thin lens 

B. Parabolic reflectors are used in 
automobile headlights principally 
to minimise 

a. dispersion b. diffraction 
c. spherical aberation 
d. absorption 

6. A •• When the object is placed at the 
focus of a concave mirror, the 
image is formed 

a. between F and mirror 
b. between F and 2F 
c. beyond 2F 
d. at infinity 

B. In a torch, the light source is 
placed at the 

a. focus of concave mirror 
b. pole of concave mirror 
c. radius of curvature of 

concave mirror 
d. none of the above 

7. A. For shortsightedness rays from 
distant objects are brought to 
focus .. at a point 

a. on the retina 
b. inbetween eyelens and retina 
c. behind the retina 
d. in front of the retina 

B. Shortsightedness can be remedied 
using 
a. Converging lens (b)diverging 
lens. (c) double convex lens 
(d) planoconvex lens 

An understanding 
of the spherical 
aberation and 
how it can be 
remedied wi11 
equip the student 
in explaining why 
reflectors in 
automobiles are 
parabolic. 

A proper under­
standing about 
the image forma­
tion using concave 
mirror will help 
the student in 
improvising some 
common and simple 
equipments for 
e.g., a torch 
light. 

When the student 
is aware of the 
reason for short­
sightedness, he 
can suggest a 
remedy for this, 
that is by using 
a diverging lens 
of suitable focal 
length. 
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8. A. Which of the following law 
supplies the definition of 
force 

a) Newton's Ist Law 
b) Newton's IInd Law 
c) Newton's IIIrd Law 
d) Law of gravitation 

B. A dirty carpet can be 
cleaned by beating. This 
is in accordance with 

a) Newton's Ist Law 
b) Newton's IInd Law 
c) Newton's IIIrd Law 
d) Law of gravitation 

9 •. A. Small insects float on 
water in ponds and in open 
tanks. This is possible 
due to 

a. viscosity (b) surface 
tension (c) adhesion 
d. cohesion 

B. Soaps and detergents help 
in cleaning the clothes 
because they 

a. increase the surface 
tension 

b. reduce the surface _ 
tension 

c. absorb the impurities, 
dust etc •. 

d. change the chemical 
composition of the­
solution. 

10. A. If the diameter of a 
capillary tube is doubled, 
the .. rise of water in the 
capillary tube 

a. will be decreased 
b. will be increased 
c. will not change 
d. cannot be anticipated 

A proper understanding 
of Newton's first Law 
will help the student 
in explaining or find­
ing out the reasons for 
some of our daily 
actions for e.g., 
beating a dirty carpet 
to remove dust. 

A proper knowledge 
about the surface 
tensional force will 
help the student to 
apply this in daily 
life situations like 
the use of soaps and 
detergents ·for clean­
ing. 

An understanding of 
the action of 
capillarity will help 
the student to apply 
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B. Du~ing summer, farmers usuaily 
keep the top soil layer loose. 
This is 
a. to increase the soil 

fertility 
b. to increase the capillary 

rise of water to the surface 
of soil 

c. to retain soil water in the 
top layers. 

d. to reduce the capillary rise 
of waterto the surface of 
soil. 

11. A. The force of attraction between 
unlike molecules is referred to 
as 

a. surface tension b.viscosity 
c. cohesion d. adhesion 

B. When we perspire, our clothes 
cling to the body because of 

a. evaporation 
c.· adhesion 

b. friction 
d. cohesion 

12. A. A liquid will not wet the surface 
of a solid if the angle of 
contact is 

a. acute b. zero c. obtuse d.45° 

B. Coatings used on raincoats are 
waterproof because 

a. water is absorbed by the 
coating. 

b. adhesive forces become 
greater. 

c. water is scattered away by 
the coating. 

d. angle of contact increases. 

it in many situa­
tions for e.g. to 
keep the top soil 
layer loose in 
sununer which is 
of great use in 
agriculture. 

A knowledge about 
adhesion will help 
the student to · 
explain the reason 
why clothes cling 
to the body when 
we perspire. 

When a student is 
thorough with the 
different angles 
of contact, he can 
apply it in explain­
ing some of the 
techniques of 
water proofing. 
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13. A. The rise of water in plants 
is due to 
a. osmosis b. capillarity 
c. atmospheric pressure 
d. diffusion 

B. Clay is not dry when compared 
to sandy soil because of 
a. the nature of the particles 
b. osmosis c. the environment 
d. capillarity action 

14. A. surface tension exists 

a. only in the bulk of liquid 
b. only on the surface of the 

liquid 
c. both on the surface and 

bulk of liquid 
d. only along the lines of 

contact with the container. 

B. When oil is spread on stagnant 
water, mosquitoes cannot breed 
because 

a. surface t~nsion increases 
and oxygen supply is cut off 

b. surface tension decreases 
and oxygen supplyis cut off 

c. viscosity increases 

. d. viscosity decreases 

15. A. Surface tension 

a. increases uniformly with 
temperature 

b. does not change with 
temperature 

c. decreases .with temperature 
d. increases at random with 

temperature 

B. Sot water is preferred for 
cleaning purpose than cold 
water because · 

a. cohesion is decreased 
b. cohesion is increased 
c. surface tension is increased 
d. surface tension is decreased 

A proper understand­
ing of the capillary 
action will help the 
student to explain 
why clay is preferred 
in certain purposes 
to keep the things 
wet. 

If the student has an 
understanding how 
surface tension takes 
place, he can utilise 
this in explaining 
some daily life 
situations. 

If the student has a 
proper understanding 
of the effect of 
temperature on 
surface tension, he 
can utilise this in 
many life situation 
for·e.g. the use of 
hot water for clean~ 
ing. 
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16. A. Friction 
a. can be completely avoided 
b. can be minimised 
c. cannot be minimised 
d. remains the same. 

B. Tennis shoes should have rubber 
soles rather than leather soles 
because 
a. rubber sole is lighter than 

that of leather 
b. rubber can be easily washed 

and cleaned 
c. rubber gives a better · 

appearance 
d. rubber provides more fric­

tion than leather. 

17. A. It is easier to roll a body than 
to slide it along because 

a. more than limiting friction 
b. more than sliding friction 
c. less than sliding friction 
d. same as sliding friction 

B. A cyclist has to apply more 
force when the tube of the cycle 
is not fully inflated because of . 
a. increase in limiting friction 
b. increase in rolling friction 
c. decrease in rolling friction 
d. decrease in limiting friction 

18. A. The suitable method to minimise 
friction is the use of 

a. ball and roller bearings 
b. lubrication 
c. polishing 
d. all the above 

When a student 
understands about 
frictional forces, 
it would help him 
to think logically 
why rubber soles 
are used in the 
manufacturing of 
tennis shoes. 

A clear idea about 
the rolling fric­
tion will equip 
the student in 
explaining some 
common experiences 
in daily life for 
e.g., why one has 
to exert more 
force if the tube 
of the cycle is not 
fully inflated. 

An understanding 
about the ways of 
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B. Which of the following 
st~tement/s are true regard­
:tng.friction 

1. It causes wastage of 
energy 

2. It causes unnecessary 
wear and tear 

3. It helps in the smooth 
running of machine 

a. 1 and 2 are correct 
b. 2 and 3 are correct 
c. 1 and 3 are correct 
d. 1, 2, 3 are correct 

19. A. Weightlessness experienced 
in space ships while orbit­
ing the earth is a result of 

a. inertia b. acceleration 
c. zero gravity d. centre of 
gravity 

B. A body weighs 5 Newtons on 
the earth. An astronaut 
in a-spaceship tries to 
weigh it with the help of a 
spring balance. He will 
observe that 

a. the spring stretches in 
accordance with Hook's law 

b. the body weighs more than 
5 N 

c. the body weighs less than 
5 N 

d. the spring does not stretch 
at all. 

, 
20. A. Centrifugal ~orce is directed 

a. away from the centre 
b. towards the centre 
c. along the tangent drawn 

to the circle 
d. along the circumference 

of the circle. 

reducing friction, 
will help him a 
great deal in his 
everyday life. 

If a student is 
aware of the reason 
of weightlessness 
experienced in 
spaceship, he can 
use this knowledge 
in explaining many 
situations - it 
will help him to 
think logically and 
creatively and 
predict certain 
situations. 

A proper under­
standing of the 
centrifugal force 
will help the 
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B. Fat can be separated from 
the milk in a cream 
separator because of 

a. centrifugal force 
b. centripetal force 
c. cohesive force 
d. gravitational force 

2l.A. A body moving in a circular 
path, tends to move along 
the tangent to the circular 
path in the absence of 

a. centrifugal force 
b. gravitational force 
c. frictional force 
d. centripetal force 

B. The devices like dryer 
whicH is used to dry clothes 
employ the principle of 

a. circular motion 
b. rotational motion 
c. translational motion 
d. frictional force 

22. A.Which of the following is 
the best non conductor? 

a. Air {b) paper 
c. vacum {d) glass 

B. Wood, plastics, abqnite 
etc. are used for making 
the handles of pressure 
cookers, electric ion 
etc. because they 

a. conduct heat (b) conduct. 
electricity (c) conduct 
heat and electricity 
{d) do not conduct heat 
and electricity. 

student to understand 
and explain the 
principles involved 
in the manufacture of 
cream separators arid 
many other similar 
equipments. 

The principle and 
techniques of a dryer 
will be clear to a 
student, if he is 
thorough with circular 
motion. 

If the student can 
identify and categorise 
non conductors, he can 
utilise this knowledge 
in the explaining, 
Why handles are attached 
to certain household 
articles. 
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23. A. The size of a solid increases 
when 

a. heat energy is given 
b. electric energy is given 
c. mechanical energy is given 
d. sound energy is given 

B. When a metallic pendulum 
expands 

a. it gains time 
b. it loses time 
c. it neither gains nor loses 
d. i~ stops 

24. A. Lubricants are introduced 
between twosolid su~faces 
for reducing 

a. elastic force (b) electro­
static force (c) magnetic 
force (d) frictional force 

B. Oil i~ sprayed on moving parts 
of s~wing machine, clock etc. 
for 
a) preventing damage 
b) reducing friction 
c) increasing friction 
d) completely eliminating 

friction 

·If a student knows 
the effect of heat 
on solid, he can 
apply it in certain 
daily situation why 
a clock goes faster 
in summer. 

Knowledge of minimis­
ing friction can be 
used in explaining 
many common situations. 

25. A. A liquid of large surface tension 

a) can wet a surface easily 
b) can wet a surface slowly 
c) cannot wet a surface easily 
d) can be used for washing 

purpose 
. I 

B. Soap water can wet a surface 
more easily than pure water 
because it has 

a) high surface tension (b) low 
surface tension {c) no surface 
·tension {d) moderate surface 
tension. 

An understanding of 
·surface tension 
helps the student to 
utilise it in daily 
life activities. 
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26. A. When liquid ammonia 
evaporates temperature 

a. increases 
b. decreases 
c. remains constant 
d. changes irregular~~.~· 

B. Liquid ammonia is used 
as a refrigerent because 

a. it is a good solvent 
b. it is very cheap 
c. it evaporates by 

increasing the tempera­
ture. 

d. it evaporates by 
decreasing the tempera-
ture. · 

27. A. One of the following 
statements which is 
correct concerning 
insulators is 

If the student is equipped 
with the fact that liquid 
co on evaporation · 
prbduces cooling, he can 
utilise this knowledge in 
understanding the working 
of a refrigerator. 

a) they are good conductors 
b) they are bad conduc-

tors 
c) they absorb heat 
d) they radiate heat 

B. Woollen dresses are used 
in winter season because 

~he fact that wool is a 
bad conductor will enable 
the student in explain­
ing why we use sweaters 
in winter. 

a) they conduct heat easily 
b) they cond¥ct heat slowly 
c) they absorb heat 
d} they do not conduct heat 

28. A. Which of the following 
energy is absorbed easily 
by black rough surfaces. 
a) light energy (b) chemical 
energy (c) heat energy If the student is aware 
d) radiant energy of the fact that black 

l; J 



xii 

B. It is uncomfortable to 
wear a black shirt or blouse 
0uring hot season because 
it absorbs 

a) .radiant. energy 
b) heat energy 
c) light energy 
d) chemical energy 

29.A. When pressure on the surface of 
a liquid increases 

a) its volume increases 
b) its volume decreases 
c) its boiling point decreases 
d) its boiling point increases 

B. In a pressure cooker food .is 
cooked faster because 

a) boiling point of water is 
lowered 

b) boiling point of water is 
raised 

c) it absorbs heat energy 
quicl:1y 

d) it ~etains heat for a long 
time. , 

• j< 

·' 
30-A. A virtual image larger than the 

object may be produced by 
. ' 

a) convex mirror (b) concave 
mirror (c) plane mirror 
d) convex lens 

B. For shaving and make up mirrors, 
we prefer concave mirrors be­
cause 

a) they produce real image 
b) they produce virtual magnified 

image when the object is 
placed between f and 2f. 

Surfaces absorb heat 
energy, he will 

.be able to explain 
why a black dress 
is uncomfortable 
during hot season. 

If the student knows 
about the effect of 
pressure on boiling 
point he can utilise 
this knowledge in 
explaining the principles 
of a pressure cooker. 

If the student is 
aware of the forma­
tion of images by 
concave mirrors, he 
can utilise this in 
discriminating the 
types mirrors for 
various purposes. 

c) they produce virtual magnified 
image when the object is placed 
between pole and focus. 

d) None of the above. 
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31. A. The capacity for doing work 
is known as 

a. heat capacity of the body 
b. energy of the body 
c. sp. heat of the body 
d. power of the body 

B. If in your city electricity 
costs 50 paise-per kilowatt 
hr. you pay for 

a. electric charge b. power 
c. electric energy d. electric 
·current. 

32. A. In oil lamps, the oil rises up 
in the wicks due to 
a) the pressure differences 
b) the property of viscosity 
c) tpe property of capillarity 
d) the temperature difference 

B. Soldering of two metals is 
possible on account of the 

a. property of viscosity 
b. property of elasticity 
c. property of surface tension 
d. property of osmosis 

33. A. Machines are used to 

a. create energy (b) do work 
. with less expenditure of energy 

When a student is 
able to define 
energy, he will 
understand the 
applications of 
this concept. 

If the capillary 
action is clear to 
a student, he can 
apply it in techni­
ques of soldering 
of metals. 

·c. multiply force (d) multiply If a student is aware 
force and speed at the same time.why exactly a machine 

B. Machanism of a typewriter is a 
combination of levers of 

a. first and second order 
b. third and first order 
c. second and third order 
d. none 

is used, he can apply 
this and explain the 
lever mechanism in 
some common machines. 
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34. A. Mechanical energy can be 
converted into 
a) sound energy (b) electri­
cal energy (c) heat energy 
(d) all of the above 

B. Light energy can be converted 
to electrical energy using a 

a) dynamo (b) electric bulb 
(c) elect.-i.c motor (d) solar 
cell. 

35. A. If the object lies at the 
principal focus, then the 
image is formed at infinity. 
This is true in the case of 

If the principle of 
conversion of energy 
is clear, the 
students can apply 
it and explain what 
type of energy 
change take place in 
a solar cell. 

a) convex lens (b) convex mirror 
c) concave mirror 
d) concave lens If the student is 

thorough with the 
B Rays from the head light of a formation of images 

• using a mirror, he 
car is_made parallel by can understand and 
a) convex mirror behind it explain where a 
b) concave mirror behind it particular mirror 
c) concave mirror in front of it must be placed so 
d) concave lens in front of it as to receive a 

desired image. 

36. A. In a telescope the focal 
length of the eyepiece lens 

a) will be smaller than that 
of the objective lens 

b) will be larger than that of 
the objective lens 

c) will be same as that of the 
objective lens 

d) will be almost same as that 
of the objective lens. 

B. In a terrestrial telescope the 
final image will be formed at 

a) 100 em. (b) infinity 
c) least distance of distinct 
vision· (d) none of the above 

If the student is 
clear how the lens 
are arranged in a 
telescope, where 
will be able to use 
this knowledge in 
explained where and 
how the image is 
formed. 
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37. A. Centrifuge machines depend 
for their working on 

a. centripetal force 
b. centrifugal force 
c. gravitational force 
d. electrostatic force 

B. A centrifuge is used to 

a. dry clothes 
b. separate cream from milk 
c. to pump water 
d. to separate particles 

from suspension 

38. A. It takes more time to cook 
vegetables·, meat etc. at 
~he top of mountainsbecause 

a} the atmospheric pressure 
is decreased 

b) the atmospheric pressure· 
is increased. 

c) temperature is lower on 
the mountain 

d) the quantity of oxygen 
is reduced. 

B. Water is boiling in a flask 
over a burner - to reduce 
its boiling temperature 
one must 

a) reduce the surrounding 
temperature 

b) supply heat from a less 
intense source 

c) connect the mouth of the 
flask to an evacuating 
system. 

d) connect the mouth of the 
flask to a compressor. 

If the student knows 
the principle of work­
ing a centrifuge 
machine, he can point 
out.the use value of 
that particular 
machine. 

When the student is 
aware of the effect 
on atmospheric pressure 
on boiling point, he 
can utilise this 
knowledge in situa­
tions where boiling 
point has to be 
reduced. 
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39. A. When eells are connected 
in series 
a. the current is increased 
b. the potential difference 

is decreased 
c. th~ potential difference 

is;· increased 
d. the resistance is un­

changed. 

B. The batterf used in automobile 
are made up of cells connec­
ted in 

a) parallel (b) series 
c) combination of parallel and 
series (d) alternatively 
parallel and series. 

40. A. Decreasing the thickness of a 
wire 

a) makes the resistance zero 
b) causes no change in resistance 
c) decreases its resistance 
d) increases its resistance 

B. Ordinary electric bulbs make 
use of thin and long tungsten 
wire because it has 

a) ~ow resistance (b) high 
resistance (c) zero resistance 
(d) ibw melting point. 

I 

41. A. The melting point of an impure 
substance will be 

a. greater than that of the pure 
substance 

b. same as that of the pure 
substance 

c. less than that of the pure 
substance 

d. greater or less than that of 
the pure substance 

If a student has a 
proper understanding 
about the series 
connection of cells, 
he can utilise this 
knowledge effective­
ly in improvising 
electrical equip­
ments and also to 
understand the 
working of some . 
electrical equipments 
where series connec­
tions are made use of. 

A proper idea regard­
ing the effect of 
reducing the thick­
ness of wire onits 
resistance will help 
the student to under­
stand the reason 
why thin long wire is 
used in ordinary 
electric bulbs. 

When the student is 
aware of the fact 
that melting poiot 
of impure substance 
is less than pure 
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B. In cold countries salt is 
sprink~ed on the roads for 
removing snow because 

a. when salt is dissolved 
the melting point of ice 
increases 

b. when salt is dissolved the 
temperature of surroundings 
increases 

c. when salt is dissolved the 
melting point of ice 
decreases 

d. the increase in pressure 
causes the increase in 
melting point of ice. 

42. A. Which of the following are 
semi-conductors? 
a. Boron and phospherous 
b. copper and aluminium 
c. cadmium and nickel 
d. silicon and germanium 

B. Most 1of the diodes and tran­
sistors are made up of silicon 
and germanium because they are 

a. g~d conductors 
b. good insulators 
c. semi conductors 
d. super conductors 

substance he can 
utilise this knowledge 
in situations where 
the melting point of 
pure substance is to 
be reduced. 

A thorough knowledge 
about the semi­
conductors will equip 
the students to 
understand why silicon 
and germanium are 
preferred in the 
manufacture of diodes 
and transistors. 

43. A. A sound heard by reflection and 
clearly distinguished from the 
original sound is 

a} echo (b) ,resonance 
c) reverberation (d)beats 

B. The property of sound which 
helps in using so~nd waves 
for measuring the depth of the 
sea is 

An understanding about 
how echo is produced 
will enable the student 
in utilising this in 
certain practical 
applications for 

. example how the depth 
a) wave motion (b) 
cf reflection (d) 

vibration of the sea can be 
reverberation measured. 
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44. A. Bats produce which of the follow• 
ing waves to detect obstacles on 
their way? 

a) Electromagnetic 'parasonic} 
b) Infrasonic (c) supersonic 
d) ultrasonic 

B. What kind of waves are used in 
sonar to detect objects under 
water. 

a) Electromagnetic (b)ultrasonic 
c) supersonic (d) infrasonic 

45. A. When a loud sound is produced in 
a closed room,· a continuous roll­

ing of sound persists for sometime. 
This phenomenon is known as 

a)resonance (b) echo 
c) forced bivration (d)reverbera­
tion. 

B. The walls af cinima halls are 
generally covered with sound 
absorbing materials. This is 
done so to reduce 

a) resonance (b) reverberation 
c) forced vibr~tion (d) echo 

46. A. When the frequency of the forcing 
body is equal to the natural 
frequency of the forced body, 
there occurs the phenomenon of 

a} resonance (b) echo 
c) reverberation (d) beats 

B. Why do some bronze vessels 
vibrate when there is a loud 
noise.? 

a. B~b~~se of the intensity of 
sound 

b. The frequencp of the vessel 
c. The ~pise contains many frequen­

cies of which one is equal to 
the natural frequency of the 
vessel. 

d. The vessel can vibrate with 
all the frequencies in the no1se. 

If the student is 
aware ·of the fact 
bats detect 
obstacles on their 
way using ultra­
sonic waves, this 
can be utilized in 
other practical 
uses of ultrasonic. 

If the student has· 
a·proper under­
standing of rever­
beration, he will 
be able to suggest 
what measures can 
be taken to reduce 
reverberation in 
big balls. 

A proper under­
standing of the phe­
nomenon of resonance, 
will help the 
student to explain 
some daily life 
experiences for ex­
ample, the 
vibration of bronze 
vessels when there 
is a loud noise. 
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47. A. Certain metals when cooled 
to very low temperature near 
absolute zero, they lose 
their resistance completely, 
These are called 

a. Semiconductors 
b. conductors 
c. insulators 
d. superconductors 

B. Electricity can be transmitted 
distant places without loss of 
electrical energy with the 
use of 
a. s~iconductors 
b. conductors 
c. insulators 
d. superconductors. 

• • • • • • • • 

A thorough under­
standing of the 
superconductivity 
will help the 
student to realise 
the use of super­
conductors in 
different situa­
tions. 



APPENDIX - III 

Draft form of Theory Awareness and Practical Application 

Awareness Test items for Standard X 

l.A. Which of the following has 
larger.wave length? 

a. Red light (b) Violet light 
c. Ultra violet (d) Infra red 

B. Very distant objects can be 
photographed effectively by 
making use of 

(a) ultra violet (b) infra red 
(c) x-rays (d) gamma rays 

2.A. Sun-burn is caused by the 

(a} ultra violet rays 
{b) infra red rays 
(c) x-rays (d} gamma rays 

B. Which of the following radiation 
presen.t in sunlight helps our 
skin to produce vitamin 0 in our 
body? 

(a) Infra red (b) Cosmic rays 
{c) X-rays (d} Ultra violet 

3.A. Which of the following light 
has le~s scattering? 

(a) Violet (b) Blue 
(c) Yel~qw (d) Red 

B. Red lights are often used in 
signal lamps because 

(a) red colour is easily notice­
able (b) red light is scattered 
more and so it is visible at a 
great distance. (c) red light 
is scattered very li t.tle and 
so it is visible at a great 
distance. (d) red light has a 
shorter wave length and so it 
is visibl€ at a great distance. 

A - Theory Awareness Test items 

If a student is aware 
of the wave length 
of different colours 
in the spectrum, he 
will be able to apply 
it in techniques 
related to photography. 

If the student knows 
about the properties 
of ultra-violet rays. 
he will be able to 
understand about the 
production of vitamin 
D in our body. 

If the student knows 
about the principles 
of scattering, he can 
apply it in explain­
ing why red lights are 
used in signal lamps. 

B - Practical Application Awareness Test items. 
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4. A. Which of the following radiation 
has greater frequency? 

a. Radio waves (b) micro waves 
c. Infra red (d) X-rays 

B. The frequency of long wave radio 
when compared to the frequency of 
short wave radio is 

a. more (b) same {c) less 
d. cannot be anticipated 

5. A. The deviation taking place at the 
surface of separation of the 
media known as 

a. refraction {b) reflection 
c. dispersion (d) scattering 

B. Rainbow is formed because of 

a. diffraction of light at the 
edges of raindrops. 

b. reflection of light from sky. 
c. refraction of light through 

rain drops. 
d. interference of light in thin 

films of water in air. 

6. A. Which of the following is correct 
in the order of decreasing wave 
length. 

a. infra red waves, radio waves, 
micro waves, x-rays, visible 
light. 

b. x-rays, visible light, infra 
red, microwaves, radio waves. 

c. x-rays, infra red, visible 
light, radio waves, x-rays 

d. radio waves, micro waves, 
infra red, visible light, 
x-rays. 

' ~ 

B. Microwave relay tower is made 
use of in the care of 

a. radio broadcasting 
b. Television (c) X-rays 
d. Gamma rays 

A thorough knowledge 
about the frequency 
of different radiations 
will help the 
student in different­
iating a long wave 
radio and short wave 
radio. 

If the principles of 
reflection is clear 
to a student, he can 
apply it in various 
situations to explain 
some common physical 
phenomena like the 
formation of rainbow 
etc. 

If a student has a 
good understanding 
of the different wave 
length associated 
with a spectrum, he 
will be able to 
identify which tower 
is made use of in 
Television relays. 
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7. A. The most suitable alloy for 
making high resistance wires is 

a. Alnico (b) Inwar 
c. Canthal (d) Nichrome 

B. The heating coils in household 
appliances like electric iron, 
heater, etc., are made up -of. 

a. Alnico (b) Nichrome 
c. Copper (d) phospher bronze 

8. A. Which of the following has highest 
sp. heat? 

a. sand (b) copper (c) aluminium 
d. water 

B. Water is used in automobile 
radiators because of its 

a. high heat capacity 
b. low heat capacity 
c. high cooling effect 
d. availability in plenty 

9. A. In the transformers at,the dis­
tributing stations the number of 
turns in the primary are 

a. less than the number of turns 
in secondary 

b. equ?l to the number of turns 
iri :secondary 

c. greater than the number of 
turns in secondary 

d~ none 

B. The device used to convert A.C. 
from high voltage to low voltage 
A. AC dynamo (b) motor 
c. step up transformer 
d. step down transformer 

If the student has 
a proper idea about 
the type of alloy 
having.high resis­
tance, he can utilise 
this knowledge in 
identifying the 
alloys used in many 
household heating 
appliances. 

If a student is aware 
of the fact that 
water has the highest 
sp. heat when compar­
ed to many others, 
like sand, copper, 
etc., he can apply 
this in explaining 
why water is preferr­
ed in some apparatus 
like automobile 
radiators. 

If the student 
understands the 
working of an 
instrument, he will 
be able to identify 
its varioususes. 
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10. A. Which of the statement is true 
regarding a step-up transformer 

a. The number of turns in the 
primary are greater than that 
in the secondary. 

b. The number of turns in the 
se~ondary are greater than that 
in the primary. 

c. The input A.C. is more than 
the output A.C. 

d. The input A.C. is same as the 
output A.C. 

B. In a transformer, the voltage can 
be stepped up or down to a desired 
level by. 

a. varying the thickness of 
insulated Cu wires 

b. Keeping the number of turns of 
Cu wires constant 

c. adjusting the input A.C. 
d. suitably varying the number of 

turns in the two coils_. 

11. A. A transformer is a device for 

a. increasing an alternating voltage 
b. decreasing an alte~ating voltage 
c. increasing or decreasing an 

alternating voltage 
d. increasing or decreasing the 

resistance. 

B. A transformer can be used with 

a. a.c. only (b) d.c.' only 
c. both a. c. and d. c •. (d) none 

12. A. The safety fuse wire is made up of 
a material of 

a. low resistance and very high 
·,' melting point 

b. 'low resistance and very low 
melting point 

c. high resistance and very high 
mel.ting point 

d. high resistance and very low 
melting point 

If the student 
is aware of the 
fact that the 
number of coils 
decide the 
output voltage 
in a transformer, 
this can be 
applied in the 
construction of 
transformers. 

When the student 
is thorough with 
the purpose of a 
transformer, it 
will help him to 
realise that it 
can be used only 
with a.c. 

If the. student 
has a proper 
understanding 
about the 
material used 
for fuse wire, 
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B. An alloy of tin and lead is 
often used as a material for 
fuse wire. The reason is that 

a. it is a very good conductor 
of electricity 

b. it has high melting point 
c. it melts easily if very high 

current is passed 
d. itfhas low resistance 

13. A. Which of the following is a 
safety·device by which maximum 
limit of the current to be 
passed through an electric 
circuit can be controlled? 

14. 

a. Choke (b) Fuse lc) Switch 
d. Voltage stabiliser 

B. A 15 amp. plug fuse is provi­
ded in an electrical circuit in 
an industry •. It acts as a 

A. 

B. 

a. load on the lines (b) step 
up transformer (c) step down 
transformer (d) safety device 

The 'heating element• in elec-
trical appliances is made up 

a. high resistance and high 
melting point 

b. high resistance and low 
melting point 

c. l9w resistance and high 
melting point 

d. low resistance and low 
melting point 

Nichrome wires or tapes are 
used in household electric 
heating appliances because 
they have/are 

a. high resistance and low 
melting point 

b. high resistance and high 
melting point 

c. the best conductors of 
electricity 

d. low resistance and becomes 
hot very fast. 

he can give a proper 
explanation why an 
alloy of tin and 
lead is preferred for 
fuse wire. 

If the student is 
thorough with the 
use of the fuse in 
a circuit, he can 
explain the purpose 
of using a 15 amp. 
plug fuse is provided 
in an electrical 
circuit. 

When the student is 
aware of the proper­
ties of heating 
elements used in 
heating appliances, 
he can utilise this 
in explaining why 
nichrome wires or 
tapes are used in 
heating appliances. 
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15. A. Three-pin plugs are used in 
household electric circuits 

a. to control the current 
b. to control the voltage 
c. to ensure better safety 
d. to attach the plug more 

tighly .. 

B. An electric iron should be 
used with a three-pin plug 
because 

a. it ensures a longer life 
of the iron 

b. it provides a better insu­
lation to the iron 

c. it ensures better safety 
by earthing 

d. it is more convenient to 
use. a three pin plug. 

;· 

16. A. The device used to conv@rt 
mechanical energy into elec­
trical .energy is 

a. transformer (b) motor 
c .. induction coil (d) dynamo 

B. In the Hydroelectric power 
stations the device which is 
used to generate electricity 
is · 

a. transformer (b) motor 
c. dynamo (d) ·:induction coil 

17. A. Decreasing the thickness of a 
wire 

a. increases its resistance 
b. decreases its resistance 
c. causes no change in 

resistance 
d. makes the resistance zero 

. :! 

An understanding of 
the use of three-pin 
plugs in electric 
circuit, will equip 
the student to 
explain the use of 
earthing •. 

If the student has a 
proper understanding 
about the function 
of dynamo, it will 
enable him to 
identify situations 
where dynamo can be 
made use of 

If the student is 
thorough with the 
effect of decreas­
ing the thickness 
of wire on resis-

1: 



vii 

B. Ordinary electric bulbs make 
use of thin and long tungsten 
wire because it has 
a. low resistance (b) high 
resistance (c) zero resistance 
(d) low melting point 

18. A. The phenomenon associated with 
the change of magnetic flux 
linked with a circuit is 

a. el~ctricity (b) magnetiam 
c. electromagnetic induction 
d. induced magnetism 

B. The generator works on the 
principle of 

a. electromagnetic induction 
b. induced magnetism 
c. induced electricity 
d. Coulomb's law of electro­

statics. 

19. A. Which of the following are semi­
conductor? 

a. Boron and phospherous 
b. Copper and aluminium 
c. Cadmium and strontium 
d. Silicon and germanium 

B. Most of the diodes and transis­
tors are made of silicon and 
germanium because they are 

a. good conductors 
b. ·good insulators 
c. semi conductors 
d. super conductors 

20. A. Certain metals when cooled to 
very lo~ temperature near 
absolute zero, they lose their 
resistance completely. These 
are called 

a. conductors (b) super conduc­
tors (c) semi-conductors 
(d) none of the above. 

tance, it will 
enable him to 
explain why elec­
tric bulbs make 
use of thin and 
long wire. 

When the student 
is aware of the 
fact that electro­
magnetic induction 
is associated with 
the change of 
magnetic flux in a 
circuit, he can 
utilize this knowled­
ge in explaining the 
working of a 
generator. 

If the student has a 
knowledge of differ­
ent semiconductors, 
he can utilise this 
in·explaining why 
Si and Ge are prefe­
rred in diodes and 
transistors. 

., 

A thorough under­
standing of the 
superconductors 
will help the child 
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B. Electricity can be transmitted 
to distant places without loss 
of electrical energy with the 
use 9~ 
(a) semi conductors (b) conduc­
tors (c) super conductors 
(d) very thick copperwires. 

21. A. The rays that can pass through 
the body are 

a. X-rays (b) alpha rays 
c. beta rays (d) gamma rays 

B. X-rays can be used for taking 
photos of inner organs and bones 
becuase 

to realise the use 
of superconductors 
in different situa­
tions. 

When the student is 
thorough with the 
properties of x-rays, 
it will enable him 
to utilize the know~ 
ledge in daily life 
situation namely of 

a. they destruct the germs use of x-rays for 
b. they can pass through the bodymedical purposes. 
c. they can be handled easily 
d. they can be produced easily. 

22. A. Energy stored in a dry cell is 

a. mechanical (b) electrical 
c. chemical (d) heat 

B. The cell in which carbon rod 
is used. as the positive elec­
trode .and zinc container as 
negative electrode is 

a. dry cell (b) voltaic cell 
c. acid.accumulator (d) alkali 
accwnulator 

23. A. The conduction of electricity 
through an electrolyte, toge­
ther with the r~sulting chemi­
cal changes is known as 

a. photoelectric effect 
b. heating effect 
c. electrolysis · 
d. refrigeration 

A proper understanding 
of the dry cell, will 
help the child to 
identify this partiaQ­
lar cell from many . 
other type of cells. 

When the student is 
thorough with the 
process of electro­
lysis, he can explain 
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B. Alternating current cannot 
be used in 

processes where A.C. 
cannot be made use of. 

a. hea.ting (b) electrolysis 
c. air conditioning 
d. refrigeration 

24. A. When current is passed through 
copper sulphate solution during 
electrolysis, the copper ions 
are deposited 

a. on the cathode (b) on the A 
anode (c) remains in the electro­
lyte (d) on the copper rod 

B. If an aluminium chain has to be 
electroplated.with gold, it 
should. be used 

a. as the cathode 
b. as the anode 
c. be kept in the electrolyte 
d. connected between anode and 

cathode 

25. A. The capacity for doing work is 
known as 

a. heat capacity of the body 
b. sp.) heat of the body 
c. power of the body 
d. energy of the body 

B. If in your town electricity 
costs 50 paise per kilowatt hr. 
you pay for 

a. electric energy (b) electric 
charge (c) power (d) electric 
current 

26. A. Which of the following material 
is used to make temporary 
magnets? 

a. Hard steel (b) Alnico 
c. Steel {d) soft-iron 

proper understand-
ing about the chemical 
action during electro­
lysis will enable the 
student to do electro­
plating. 

If·the concept of 
· work is properly 

understooq by 
student, it will 
enable him to under­
stand the fact that 
we can paying for 
the electtic energy 
consumed. 

If the student under­
stands the use of 
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' B. The most suitable material for 
the core of a powerful electro­
magnet is 

a. Alnico (b) soft iron 
c. ·steel (d) :tungsten 

27. A. The split rings are incorporated 
in the construction of 

a. a.c. dynamo (b) d.c. dynamo 
c. electric motors 
d. transformer 

B. Which of the following can be 
made use of in electroplating 

a. a.c. dynamo (b) a.c. dynamo 
c. step up transformer 

-d. step down transformers 

28. A. Which of the following retains 
a major part of the magnetism? 

a. Electromagnet 
b. Temporary magnets 
c. Permanent magnets 
d. The core of a transformer 

B. A telephone receiver makes use 
of a 

a. electromagnet 
b. temporary magnet 
c. permanent magnet 
d. natural magnet 

29. A. The process by which a compo­
site light is split into its 
component colours is known as 

a) refraction b. dispersion 
c) diffraction d. polarisation 

(scattering) 

B. Soap film exhibits brilliant 
colours in sun light due to 

a. dispersion of light 
b. scattering of light 
c. diffraction of light 
d. interference of light 

soft iron for mak­
ing temporary mag­
nets, he can suggest 
the most suitable 
material for making 
powerful electro­
magnets. 

If the student is 
thorough with the 
action of split 
rings in d.c. dyn~o, 
he can suggest the 
use of it in 
electroplating. 

If the student is 
aware of the function· 
of permanent magnet, 
he will be in a 
position to say why_· 
it is used in 
telephone receivers. 

If the student is 
clear about the 
concept of disper­
sion, he will be 
able to explain why 
brilliant colours 
are seen on soap 
film in sunlight 
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30. A. What will be the colour 
obtained by mixing blue 
and yellow. 

a) yellow b. white 
c. bluish yellow d. green 

B. A painter wants some bright 
green colour for the grass 
in his painting. Which of 
the two colours should be 
mixed? 

a. Blue and red (b) Blue 
and yellow (c) Yellow and 
red (d) Blue and white 

31. A. For which of the following 
colour scattering is least 

a. violet b. blue 
c. yellow d. red 

B. A boy uses coloured light to 
give some.,signal to a person 
standing at a great distance. 
Which of the following colour 
is best suited. 

a • .R~d, (b) Yellow (c) Orange 
d. Gre;en 

32. A. Which of the following reflects 
all the~lights falling on it? 

a. white wall (b) black paper 
c. green leaf (d) blue sari 

B. A-diary note is written on white 
paper in red ink. We cannot 
read it in the red light 
because 

a. white paper absorbs red 
light 

b. white paper reflects red 
light 

c. red colour is scattered more 
d. red colour is scattered less 

If the student is 
having a clear idea 
about the primary 
colours and second­
ary colours, he will 
be able to predict 
which colours should 
be mixed to obtain a 
certain colour. 

If the student has a 
proper understanding 
about the scattering 
of different colours, 
he will be able to 
suggest which colour 
light is better to 
give signal to a 
person standing at a 
great distance. 

If the student under­
stands the fact that 
white colour reflects 
all the light falling 
on it, he will be 
able to explain why a 
diary note written on 
white paper in red ink 
cannot be read in red 
light. 
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33. A. Which of the following alloy 
has the highest permeability? 

a. Nichrome (b): Inwar 
c. Alnico (d) Magnalium 

B. Which of the following is most 
suitable for making permanent 
magnets in loud speakers. 

a. Soft iron b. Nickel 
c. Tungsten d. Alnico 

34. A. An instrument in which electri­
cal energy in one circuit is 
transferred into another with­
out any electrical contact is 

a. tr~nsformer (b) induction 
coil (c) AC dynamo (d) motor 

B. If we have to use a household 
appliance which work only on 
110 V in our home, which of 

a. 

the following instrument should 
be made use of? 

Step-up transformer 
b. Step-down transformer 
c. Electric motor 
d. High resistance wire 

35. A. The supply of electricity for 
dome~t-~c purpose is obta1ned 
from; , 

a. step-up transformer 
b. step-down transformer 
c. induction coil 
d. dynamo · 

B. To light a 6 volt bulb from a 
230v supply, the device re­
quired is 

a. electric motor (b) dynamo 
c. step-up transformer 
d. step-down transformer 

A clear idea about 
the permeability 
of a material will 
help the student to 
suggest the use of 
the alloy Alnico for 
manufacturing 
permanent magnets. 

A correct idea about 
the purpose for which 
a transformer is 
used, will enable the 
student to use the 
device in solving 
problems in daily 
life. 

A proper understand­
ing of the working of 
transformer will help 
the student to use it 
in daily life situa­
tions. 
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36. A. Which of the following 
is to be connected with 
the phase wire? 

a. Fuse (b) Main switch 
c. Switch d. Plug 

B. Which of the following 
breaks connection with 
phase and neutral lines. 

a. Fuse 
c. Plug 

(b) Switch 
(d) Main Switch 

37. A. In lightening conductor, 
the principle made use of 
is that charge gets 
accumulated at 

a. everywhere (b) nowhere 
c. flat ends (d) pointed 
ends. 

B. 'l'he 1 ightening conductor 
protects the building from 
lightening by 

a. not permitting the 
lightening to fall at 
the building at all. 

b. drivlng away the charged 
particles . 

c. forcing lightening to 
fall on other buildings 
in the neighbourhood .. 

1f the student is clear 
about the connections 
of a switch, he will be 
able to differentiate 
between a switch and 
main switch. 

The fact that charge 
gets accumulated at the 
points will help the 
student to understand 
the function and working 
of a lightening 
conductor. 

' ' 

d. conducting the electric 
charge to the ground when 
lightening strikes the 
building. 

38. A. A charged object will 
attract a neutral object 
because of 

a. electrostatic induction 
b. electromagnetic·induction 
c. mutual induction When a student is thorough 
d. magnetic induction with the principles of 

B. A device to detect electric 
charge in a body is 

a. Electroscope b. Voltmeter 
c. Afumeter d. Galvanometer . 

eletrostatic induction he 
can suggest instruments 
to detect electric charge~ 
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39.A. The purpose of providing 
petrol trucks with metal 
chains hanging from the 
rear and dragging on the 
ground is to 
a. give extra strength for 

the truck 
b. help to reduce the spark 

formed due to friction 
c. serve the purpose of a 

safety device 
d. use when need arises 

B. The occupants of modern 
steel frame buildings are 
not ha~med when the build­
ings are struck by lighten­
ing because 

a. these buildings are 
stronger 

b. these drive away the 
charged particles 

c. lightening does.not 
fall on sbeel frame the 
buildings 

d. steel frames being good 
conductors they allow 
the charge.to flow to 
the earth. 

40. A.When the resistance of a 
conductor is decreased, the 
heat developed will 

a. decrease (b) increa~e 
c. become zero (d) notf:change 

B.What change occurs in the 
heating effect of a certain 
electric circuit in which 
the'·~otal resistance is made 
half?· r 

a. The heating effect is 
doubled 

b. The heating effect is 
reduced to half 

c. No effect 
d. The heating effect is 

increased four times. 

If the purpose of 
using metal chains 
in petrol trucks is 
known to the student, 
he will apply it in 
other similar situa­
tions. 

If the relation 
between the resistance 
of the conductor and 
heat generated is 
clear to the student, 
he will be able to 
understand about the 
heating effect in 
case the resistance 
is made half. 
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41. A. If the length of a conductor is 
made half, its resistance 

a. increases (b) does not change 
c. decrease ~o half 
d. decreases to one-fourth 

B. A portion of a heater:coil is 
broken off and if the rest is 
joined to form the coil, then 
the resistance of the coil 

a. will decrease and power 
consumption will increase. 

b. will decrease and power 
consumption will decrease. 

c. will increase and power 
consumption will increase 

d. will increase and power 
consumption will decrease. 

42. A. When the thickness of a wire 
increases, its resistance 

a. increases (b) decreases 
c. does not change a.becomes 
zero 

B. There are 4 nichrome wires of 
diameters 2mm, 3 mm, 4 mrn, 
and 5 mm and all four have the 
same length. Which one will 
give more heat if connected 
to the same source? 

a. 2 mrn diameter wire 
b. 3 mrn diameter wire 
c. 4 mm diameter wire 
d. 5 mm diameter 

43. A. Fuse wire is included in an 
electric circuit to 

a. in~rease the current 
b. to decrease the current 
c. to check the excessive flow 

of current 
d. to check the excessive flow 

of voltage. 

If the student 
is thorough with 
the effect of 
decreasing 
length on resis­
tance, he will 
be able to apply 
it in daily life 
situations. 

When the fact 
that as the thick­
ness of a wire 
increases, the 
resistance 
~ecreases is clear 
to a student he 
will be able to 
select proper 
material for giv­
ing more heat. 

If the student is 
clear about the 
purpose of fuse in 
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B. What should be done if in a 
domestic electric circuit 
the rated fuse wire burns 
frequently? 

a. Use a thicker fuse wire 
th~n the rated one 

b •. Use a thinner fuse wire 
than the ~ated one 

c. connect directly without 
using fuse wire 

d. get the circuit checked 
for short circuiting. 

44. A. Which of the following instru­
ment is used to develop very 
high potential from a direct 
current source. 

a. Transformer b. Dynamo 
c. Motor d. Induction coil 

B. Which of the following· instru­
ment finds its a~plication in 
the self-ignition system of 
motor car? 

a. Induction coil (b)·Dynamo 
c. Motor (d) Transformer 

45. A. In which of the following 
controlled fission bakes place? 

H 

a cfrcuit, he will 
be able to apply it 
in daily life situa~ 
tions for example, 
what to do if the 
fuse wire burns 
frequently. 

If the student is 
clear about the use 
of induction coil, 
he will be able to 
identify situations 
where induction 
coils are used. 

a. rluc~ear bomb (b) atomic If the students knows 
bomb'~c) nuclear reactor about atomic fission, 
(d) ·hydrogen bomb he can understand the 

1 ~' working of nuclear 
a. Which of the following is used reactors. 

in a Nuclear reactor to slow 
down neutrons? 

a. Plutonium-239 
b. heavy water 
c. enriched uranium 
d. Cadmium 
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46. A. Of the different colours of 
white light, which colour 
has the greatest wavelength? 

a. Red 
b. Violet 
c. Yellow. 
d. Green 

B. Which colour is most suitable 
to give signal to a person 
positioned at a great distance? 

a. Red 
b. Yellow 
c. Orange 
d. Green 

A thorough under­
standing about the 
wavelength of 
different colours 
will help the· 
student in identify­
ing the use of colour 
lights. 
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APPENDIX - V (A) 

2 @'!l 6)SQ;111cud 30 ~a.J:>OJ6l1Tl0o ~6m", aJlllOJCID".OO" 45 m1m1§1ffiJ~1am ~mTIIIGl6liTl0o n(I)\Pa\V(D)6ffi(D):J6JT)". 

3 6l:>ar0:~ arru:>oJrom1ma• a, b,c, d omcm1 m:~ru· ~<11mGl6liT!Oo ru,(D). 6lcfh:>sarom101.ooacma. aJlllruCID1am nmoorua• (1J11)m:~ 

GJCID:>~Jm:Hm ~rom06H!J11Jl (T\)aru1ce:~1.ooacm aJlllcfh"n!H<Ih @'!l 6lSQ;11"6ruJ.00"6lruooo1~m:>61S:>ci!Jo (D)!liJcm a!nJce:J'11<00 
n@!PJ(D)Jcfh. 

4 6)Sffil"00"6ruJc66>"6lill0001am 6lCIDJoll1l6>CID n(l)!I'JCl1l:>ll1l101166l:>m3 l UoO"W1cOOJcfh. 

5 ~rnm06liTlOo n(l)!I'J(D):>cm ll1lJS6liT!Jcm(D)1mamaou· ~<11m0.oosru:~ou1<00 m16l1Tl~J6>S enJ<IIJ• (TI)"cfhJ~16lcmo enJGlJ• 

n(j)!I'J(D)Jcfh. 

6 @rnmGl6liTl 0o og)\P J(D) 1CIDGIUDn9:1o ~(!JJt!)0d)6) SQJ:l(li)Jo 615<1\) "00" 6111 J.£)6)" 6lill000 J • (D) 1Gl16lcfh ctgjcudci!J1c66>6JT>o. 

(D):J61\P~OCIDJCID l nJffil"(D):JOJffidb~1am n(j}Cli):J6Tl)" o1ronmOJn!11"S1CID• c66>" db:l06JT>I!l:>CID1§J~(D)" 7 

A) 6lrucmou161cmo nJruo16)m ll!IDG!nJdb • n!111qJ" G!mt (D)G!()):J~<11m1m" m 1~. cfhJOOJ:>(ll)1ca1cOOJ• 

B) armt<ma!()):>~. (TI):JW:>Gl6Tl)6ll!llfl> 1rua• 6lillm3(TI)161m3o nJOJro cfhJOOI:>CID101cOOJ• 

(a) A. UD01 ·: ( 

(b) B. uoca1 

(c) ACD>Jo 8CD>Jo UD01CD>rJ 

{d) A<IDJ• 8<lllJo uo01 

2 6lGlJ G!cfh:>fi!ld610lcfh"(TI)" m1oro marumaom:>cm tnJ<lll160J1o60Jo OJ(TI)"(D)JOJ16lm «JTDG!nJcfh"n9:11qj" 

(a) m1tnJilllJo (D)illdb1'9:>1lll(D)JI!l:>6Tl)" 

(b) IDruoarma• m1rurocmll1lJI!l:>6ll)" 

(c) ww:>roll1l"tnru6 • ll1lilldb 1!P:><IDtmJm:>61Tl" 

(b) OlillJlmJo m1tnJWJI!l:l6Tl)" 

3 OJ(TI)"(D)J arcfh:>fi!ldG!dbOJ" m1oo161m3o arna:>cOOfffi1<ml ~av1ca1.ooaarou:>Oo {nJ<m160J1o60Jo @6m:lcfhJcmll1l" 

(a) Fma· m1oo1mao ~S<ID"d)6)" 
(b) Fma• 2 Fma• @Sav" d)6)" 

(c) 2Fma• (1J11)ci!JJO• ,, 
l d) 60Jn01ro())"cnmm couo"m1dbOo crum:>mncam:.J6m" 

4 dbJ@mTII>1G!ill<ll>J• s:.llfl>Jdb~1arrullllJ• I!QillmTII> 16lcmo ~oJ!il1(D)rumm1cua 6lruOJl oJ:.J6Tl)1db 0o cruJGlcfh" o!ll1ll1lm:><ID1 ms.ooa 

cma. ~Cl1l1ma db:.lCil6TTlo 

(a) uopm(D) (viscosity) 
(b) l nJ((l)QJ60JPJo 

(c) 6>cfh:>na1n!l1m360J~· , 
(d) (1J11)(U)"na1n'!lcm mu~.~. 



2 

"5 lrillffi.lJI3J<m~s1<llJ1rnO «JJDdb6JQJ<ll>J~ rucru~ClllJ00~1<UOm1cmJ• lnJdbJCIOGHill~Ol1dboo Q!dblffi,db~ 1ooaonC1llv 

(a) 6Jooo1m<llJ1<00 

(b) mmt Clll6JQ.Jo3cru1Q!o30<ll> Jo 6JOOO 1m<ll>J Q!S<ll>Jo ~S<ll>v c66J v 

(c) 6Jooo1m<ll>Jb)S nJ1cm1<Uil 

(cl) 6J0001m<ll>J6lS OlJon1rnO 

6 6JCcla dbpra1ruo1 sJa6Tll16Jo3o (Q!ru:>m1db<ll>J6lS) c.Jpcru. ~Ccl31ra14p<UO, Qlc!M.Ill1db@Jomaru• «JJD@1cOOdbJS1<ll>J~ 

~ruru1womCllim16Jcmo ~I!\>W9d 

(a) dbasacma 

(b) dbJOWJCTnJ 

(c) OIJC1llJJ<TU6Jrasacm1~ 

(d) OlJOOdba31 nJO<ll>Jo3 nJO 0 JdbW 1~ 

7 crucruJdbJ6Tl)v06m~1rua6Js ~ruo OlJdb~1QlQJ(ll)v c66lv ~W0JCTnC1llv 

(a) OIJC1ll1rupnJmo (osmosis) marumo611)' 

(b) QldbCJ01dbC1llJolllarum:>6Tl)v 
(c) «JJl)(lll)(c},cfl>vcmmrog. marumJ6Tl)v 

(d) «JJD(lll)WOIJ:>nJmo (diffusion) marum:>611)" 

1 

8 l nJC1llru6Tllruo <tlTDmJBOI 6JrasacmC1llv 

(a) tf3JOJdbC1llm1cl!ll 6JIIlJ<mmlllJ<llJJ6li;u 

(b) lf3JOJQldb:JnJfd1Clllru(0®1rnO lllOLC1lllllJ6Tl)v 

(c) lf3JOJdbC1llm1rnO 6JIIlJClUU>IIlJWJ• ~nJ01ClllQJC1llm1cOO c6>JS1<ll>JIIl06Tl)v 

(d) l f3 JOJdbo ~006Jc66l:>6m101<66l~cm nJJL ClllC1llm16Jo30 OJC106m~1rua6Js<llJJ6Tl)v 

9 !!1'!l<mvlllJOJ" dbJSJQlmJJOO l nJ Cll'll:lJ6llJQ.Io 

(a) <tlTDC1ll1mmacmJC1lltll:JQD1 aasacma 

(b) O!JilflJ:>cruo 010Jcm1~ 
(C) dbJO<ll>JCTnJ 

(d) t dblll0n01rmmo<llJ1 .e.asacma 

1 0 1\Ql rocm 611) 6T1J QJ 0 

11 

12 

(a) mawarumocmao @lijJC1ll:Jc66l:Jo 
(b) dbJOWv c66J:Jo 

(C) dbJOClllv c66l:Jo3 nJOOJdbClll1~ 

(d) n(j)Qlo':':IJ\1' a· 6JQl0QlnJJ6JQJCll>J6Tl)v 

I\QJWn!II6Jl)o db~ocmvoo:>cro Clll:J6l'l'ct':locm~ · 1~ · 
o o(lT)OI<W <uu n@OOO!Jo «J!!ffiJQ!Cll>O~JIIlJCll) l!lJW(I)~(I)o oq)Clllu 7 

(a) 6J6TlJCll>016mJdb00 ~nJQ!Clll:J(I)19jv 

(b) ruat 6Tll1a!<OOn!llcro maruo 

(c) m1macru6Jn!IISJC1llmcl!llmaru. 

(d) madb~1clR1raci6rmm6JC1ll!lJJ• ~nJm<ll>o(l)1~t 

«rmnJaidbl m6Tllruo l nJOJro<lflll) 1ooacm B1uo 

(a) OIJC1llm aidbtmClllm1ctiilm1ona. !Bllldbcm• 
(b) OIJC1llmQ!dblffiC1llm1au!i<ll>v<OOv 

(c) OIJC1llmaldbl mC1llm16Jo3o ouv nJrouomQl06lJ<D>1rua6Js 
(d) OIJClllmnJ01w1cm1rua6Js 



11.3 ~rruuC1Jllml6lgj§l. l n..!l~r?>.a.0.oo'l>, C1Jl¢560131wruw06ls tn6l.a.<Uls1 C1Jlslnw:> ~acruuoo1a.oo3 .~QJI<l'll.J:>U11-9Jb 

m1roallli1~6cmC1Jl0 armru 

(a) C1JlJ<LI6lClmll t<Ltrun.n'lg:~l.eewmC1Jl0 6ldh:>6m:>61111w 

(b) 6l6l:1.:1BJ¢C1Jll6hU> :l I"L"ICUnD1;tj1.00(I,<mC1Jl_06ldhi)Gm:>6111° 

(c) C1Jl:>n..J<lfOTDIJll6• 6l6ln:IBJ¢C1!lla::wa:v0 ~ Ln...Jrun.n1~1.oo0cmC1Jl0 6Jdl,:>&m:>610° 

(dj C1Jl:>.-..J<l<aTOI"U>¢o 6l6HCIBJ~C1Jll<lflVflV6• ln..:ICl.Jn!'ll~ldl6l3mi!IC1JlO 6ldh:JGm:lGm" 

11 ceJ:>'1.0mlroallllC1Jlmow mn..:~rn'U:l 0 e.J. ruil.a.o:u:J.oo0amJ:>.~ 

(a) CT\:)IDCQIP_!:lt!:lllb6r2~.S..b'TTl6 

(b) <n.JIDCOJm~"s; ID66m:<Jdh0cm2, 

(c) rrum·:we.J:II~am::> m~usnm:> !26fre:>.e.0on6 

(d) 6ln..JOOM¢e.!o rn"lcm0an.J0dhbm\1, 

!1.5 m~ym:tltlmm~'lct'll., <:!ltJ:> 961° IDbf!Jl!?'IJC"OI );I<:'OJ¢6lS .:>.~~!J1dMl 0rrn ~.lOOll!l:iHJ'lGID3~·9611Sro>1ill'll n(j)fffj <L!Ie,I'0§2,CP.Ilrol" 

(a) e.a.s6n..JOS0.e.eo C1JlS:t:--7m7om 0 

(h) "e'Jro~um • .e.0t'ld<l10rum:<J6m" 

(c) ne,ro~wn. dh~§6ru3ma,-,n" 

(d) "8JIDnlll6lno ~fi'JOC1Jl0<66lJ,o:J:Jrn:'J6111" 

16 -lB3ru.&. armnm:'J6111lm1 otnnle1aoooo6.a.~11li'b ~n.!lC::<V:r<n1.oo6<Tl'lC1Jl~m,2, -dh:'JC061Tlo 

(a) !!l;!C1!l" ffi(i'J e.:J:'l&:m1m;:;~m;cm1mJQJ:>61TJ" 

(b) !!QC1Jl" cru~e_,~m~wcmlmJe.J36m" 

(c) §2C1Jl" mu:<Jn11"n.l1dhco'l dl61¢CCTU~.e:, n.Jro1rruaco:'Jn'tf"moru" -cfi,lj561'mC1Jl1m:>'eJ:>6111" 

(Gl) ~C1Jlu 6f.t.>On.'tl"..u,.a.rol.oo0amJoeo n..:Jrolc:ruaroot'l!:l"m:<Jru" .a. 0ow~rrnC1Jllm:>e.J:>ar.rt'~ 

D. 7 mfilUl!i'Ol:'Jcfu:!le.J6l!T~~1am cfum:J1~1ruouo l f1Jl60130> ·!2n.J<:COJO(J)1&6J~ffi1C1Jl1m0 .~Miroem. cmru 

(a) C1Jl:J•Ll• "'{{)@biJC!llllllfl\'3 <Noru'l!'lmo 6lru~;cmC1Jl1m:<Je.JJ6111" 
( ll) C1Jl3n~c (l1\:)J~JWJmmml1~ cruorunOmo Glru~0cmcmlm~eJ:>Gr.n" 
-(c) C1Jl3n..Jo ~U111l16ll'lo Glru~6cmcm1m:J2..1~6ln" 

(d) CGI:Jn..Jo ffi.)oClJinllffio 6'o.JCBJOmnJ~CG!lrn:J!?!J3&TTJ" 
,, 

18 ln...1<">l:!ITldhbtt161m ~n.....l<lmJ:tc.n'l.gJ" l!:.Bi".~Gm. aruCd'Hmml~ -n...JGdbo ·6lDJ~:>m odh"J'1m:.6m1C1Jli<m0 .cfl,:Jrt>6Tno ~OJ ~n..:ra;n,oc;n 

cfl61,ljC:CTlJ3·C:> 

(a) {B:Jru.e.IUl'Ul161o'llo cfu.Jtom31!ho (Boiling point) .e,bowbcm& 
{b) (B:JOJ<Ih1Ul'Ul1mrno cfu1ll:-mollho {Boiling point) c'fb~s0cm~ 
'(c) C1Jl:JC:n..J:JITJ!':I.,!!lo c:rucn. ~mlr&61Tlo 6'~bcmb 

(d) C1Jl.1n..Jo ~~w1.e.crutDC!Vo m1eJm1obmm~6cm~ 

19 Cll~6 Qe.JJn!l6mlC:> llnQlJl1Cll'6 nJ'l§!dlGI1Cl.g,JmdlGJ~ <T\l3WJID3dhi!>CTnC1Jl" (Soldering) lll\::l6\'l':l-JOW0rmrutnJ1am nffiC1Jlbm~P.J 
anr.Tn" : 

(a) Ub~~mctllCDl,?..Jo 

(b) <ru"to 1C1Jl1<T\l"LO:>n....'dl>Ul!dh "rm1 (elasticity) mlle.J• 

(c) l<L1C1Jl!?J6!Ue.Jo m~e.lo 

( d} !ifll)('Wun.01n'llffil 6l'l..le.Joilll,e.Jo 

20 l n..Jdh0C~Oro!!l"!;!6lrmlll 6l6H1JB~ba:lll:JrOt!!"NOl3COJ1 ID:)()o0cman" C1Jl:J6l'JI 6ldh:>S61Ul'Ul lco 1 dlS>¢ffi1C1.JmJ1~ n{Jlllnb 
~n..J<I(ll)O(J) 1 ~ 36111°? 

(a) (\J)co;maamo 

(b) ~e.Jdh"lSlcfu0 6TUC»6TlJ" 

(c) c::mo~pro 

(d) Q{l\)o~oro GTU:>ooo1 
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21 61m
0 

~<!JCJl·J~ro sffiUb1m1w15le.J !IDllmn1m tC\...Jtm16fU1o6fUm0:;r-g:Jc&>0cmrm" 

(a) 100 em ro?> 

(b) rBTOmmnrmw1<mJ (at infinity) 
(c) cruJnll"smow1 c!bo6TTloob ca,op1w0cm nqjooru0• ca,0o6Tlllll\ Bllmcmm1ro?>_ (least distance of di&tinct vision) 
(d) aJbc!b§ltmJ C\...J06Tlllll\ (!),tm1<W1ctl3 6lCYnb• rBTOfi'.c:J 

22 6lfllb 6)cru.mts1n.nl!!!l" ~C\...Ja<ll!O(f)1c000rmcm" 

(a) OJ'l"U" l tmo ~6TTlc000CUOffi06TTl" 
(b) nJOrdlcobmlml6• 5ldb~\1'0~" arumrm1m1c000cmrm1mo6m" 

(C) 6)""1..1§¥}• n.YTU" 5l.oJ<:gJ0ruomo6m" 

(d) 6lm6 <ad~llll"Ol1<1RJ .n1cm0o 61.oJO~c!b6mlc!bc!b61~ arum:m1fll1c£16\0(Tl)tm1mo6m" 

(a) 
(b) 
(c) 
(d) 

l: 

<T\JO"\Omllrtlrtl'ltm'l ~1 e.J06m" 

atUb6lTl'1 m'lcm1w1e..to6m" 

<TU!DOrtlllCliCll'lCOll<X!'o• Cl Ub6rn'l Cll'lrm1cn;0o <T\Jtmll ( Ul)(L0W06m" 

6l:rn1s:u1§" nu:n:Jmnmmo<W0o CtUb6m'l m'lcm1W~0mo<ll!o6m" 
'· i, 

24 5liPUbCOl,\Cli0~~6lffi~1r® aooC\.LJ1ctl3m1cm0o 5l~cru" m'lcOOo 5l.oJ~orm ~fl:::l" ru1rmo0cmr!l'1m0ca,om6mo 

(a) ~~" e..t("Q)1c000arruJOo !!lQ.Jtm'lll161rfllo ~'!Jnll"moru" ~wm0rmcmoGm" 
(b) ~~u r?JW~1c006CmJ00o !!lf>JIUi'1l15lfWO :l?'!in:Jl"aJOOJ" c!b60W0onCOlOGm" 

( r) ~qju e..J(ll/1 oo0omJOOo 'LI:Ol<T\JCCliOnll"aJOCU" ~Wfll¢CYnCOl06m" 

(d) IJl:Ot3"B<Il6ll!SoCOl~ 5l~:-N15lfWO (BCUGTTlOIB>o c!b0o<lV"cfl6lo(Tl)COl06fn" 

25 t(c)6fU"Bcmmo(f)6lffiOo ~C\...JCWO(f)l 9.t crum0( acmm15lo3o ~\I'• c!b6mcflb10cOOOfW m·nno<ll!1.&616rmrm" UbmJ"Bcmm15lo3o 

(a) ClJl(l)o(f)a..fe.JffiaJ06m" 

(b) c!bmJffi!ll06m" 

(c) l nJCOl1 n.OEUmmo6m" 

(d) ClJ0f'()bfll.6TT)ffiaJ06m" 

26 5lnJ05.lnJ1S1.9,1" rudcmm1aca,so<ll! 6lm0 nJCliO.Jwom1 (carpet) mle..tiO'ItJI" I!J!Osl.g,~" o.rdcmm1wo<OOO•, @;!COl" tm05l'P 

~~<ll!OCTnOJ;'Q)1ro?l n.ffiiU." m1 !)!CDIIlffib<TUCli1-9.J06m"? 
~ i 

(a) m~l!§6lfWO 1-0o m1<ll!cDo 

(b) m~l!§5lo30 2-0o m1wmo 

(c) m~l!§5lo30 3-0o m l<ll!cDo 

(d) (f)6m0cmJoc!bil>n:r.6m mlwm. 

27 5l6l:UB~0canoil>rn''!!l• ~n:ll"sm06!T!lOCU06ltm CU~5lm 11!T0c!b6le.JW6~~ cru"t.ae.J6l!l3~1ae.J<ll!".oo" 5l5lCUB~c!,ctn1 5lc!b06l'lll0arL!oca,oo3 

COl05l\l'~t1<llll,CYnCU00•1rtrn n.ffiCOl" @:UC<IVO(f)(f\JB!DOW1m1-M>c!,o ? 

(a) 
(b) 
(c) 
(d) 

l: ) 

ru1aMrm"am::>w1ca,Oo 

;: '· 
28 crulqiltTI0<11L'1r?Jrlh§1r:E>_f<l:)!Oo ClJP..f1(1.1t n00@0.£h~1aeJCllJ0 o ~11M"Ilc!b~ ~6fU"Bo ~(f)11il6Tno 6l.<iJ@:J;'J3 cfhljtl(U!~~ l'Uct\)0 Clll6 

c£16\0o 6ldh06lT!l" ~ClJCli6TTlo 5l.oJOO;"an" 

(a) UbOTU"Bcmm16l:-0() ~ClJdCOTm1 c!bc!,O<ll!"c£16\oo 

(b) rBTOm0-t>m6m~':a,0()<ll!"<OOoo 
(c) , I1!TOm0moBo <&>00<l21"c£16\0o 

(d) (C\...JCCJT)()(31tm dbm.Jffio .e.00(]l. ""*"0" 



5 

29 ruaJ(l!l1!)(!@ n.Jom>w1rnl3.e6>as1 cro6&Hil1.e6>acm 630(! rucro"m>a cro"n.Ja3uomeCil6lla»1roi!.ooas1 oum>.JCi11.ooannm>" 

(a) nrua3n916lTJ 61111!1• ~ruom>:>cfb(li'Tli::J\9::J6lTJ" 

(b) «rron.Hicfbl m 61111!1• ~ru::Jm>::lcfbJ GJCTll::J<£>::J6lTJ" 

(c) «rroB1GJcfbtm 61111!.1• ~ru::Jm>::Jcfb(l8CTll:J<£>::J6m" 

(d) l n..HOH!I6l111!1o ~ru::Jm>::lcfbJ Q!CTll::J\9::1611)" 

30 m.>~::JCil r.J::Jm>a»11!1J~ m>Sfm6llll00 mmfm11!1::J<f)6)::Jcm OI::JOII!IJcfbOO n..l(lf.'6Jn!!!SJOI1<f)6)(lnnm>" 

(a) 6J6lOIBJJm>cfb::JOOl m>Cilo(/)6llll@::l6lTJ" 

(b) cmtl00tSJIIIm.>::J6lTJ1cfb" ml0o(J)6Gll~::J6lll" 

(c) ~adf.nOOGJ<m::J6lTJ.1cfb" m>Cii.(J)6llll~:l6lTJ" 

( d ) (l1) a n!!l aJ Ill (l1) ::J 611) 1 cfb u m> Cilo(/) 6UYl@ :J 611) u 



UNIVERSI-TY OF KERALA 
DEPARTMENT OF EDUCATION 

APPENDIX - V (B) 

PRACTICAL APPLICATION AWARENESS TEST IN 

PHYSICS FOR STANDARD IX 

(!?'!lC3QJ;J"m(1J)t OlllCllllll11:!1J@1! «JTD01CUJ n.Jf<l11800:>W1.00JOD(1J)1ffiJ~ 6lSOUuOO:>GTn1(1J)u. 

2 ~'!! 6lSQ;\)1cOO 30 GoJ:>Il~60BOO (1?6ffiu, ClftOCUCilludl6lu 45 m1m1§1<nJ@l!!1cOO ~Cl!llU06mOO n(l)!PJC'CO)&IB(1J):J6Tl)u. 

3 63:>180:> 18oJ:>Il~Cml!l1mJo a, b,C, d ng)OD, m:>ruu (!?(O)ll}051!1l0o (U,(lJ). 6lcfh:lSJCllllll101d:l6lJODJ. Clftl)CU(!l)1c00 nQ)OOCUa• C6mffiJ 

18(!l):>m~m:>w (!?Cllllll06l!lllm OUJru1n!':l1.ooaon mmcfhun9l0o ~'!! 6lSQ;\lu6Tlladl6lu6lfll0001~m:>ms:>n!':lo cm0aon 18n.Jd'J'11nrB 

nGJ!Pa(lJ)acfh. 

4 6lSOUu00u6Tlladl6lu6lt!J0001cOO 63onao(1J)6l0D n(j)!Pa(1J):J(1J)101dlQ:>cro tOOiluW1d:l6lacfh. 

5 ~Cllllll06m00 nQl!PaClll:>rnJ ClllaS6mJODC1ll1mamJm.Ju ~Cllllll0d:l6lSI!IJOU1cmJ m160n~a6>S tn.JCilao OUucfha@1o1CroO. 18n.Jf<la 

niD!Pa(lJ)acfh. . 
6 ~Cllllllf<l6m00 n(j)!PaC1ll1(!l)l800n9lo ~Cl!Tlfl0dl6lSQ.IJOUJ• 6JS,lllu00u6lUJ..e6lu6JflJOOOJo (11)101til&b o(j]Clldn~(],nf.JiiTTJo. 

1) 630a ru~cfh"C1ll1(!l)ud:l!ilu llJ6l0(!l)a~ ruou'C1lla.oo6l~ ru~cfhuC1llm:><ID1 cfb:>6T11:>no ou:>w1.a6Jaona6lms!D>1rua• ruo<ID1c06Jano 
• 

oulll(!l)Clll111u .£bffilS ~n.JI8(!l):J011c66lJClOJ· nffiMJM0o 6lrucroouo6T11u ~ Ol~<fhuM1(!l)(l6lS c6>fffiS(!l)1Cllil ~n.JI8(!l):J011 

dl6l J ODCOl u 7 

a) 18cfh:Jm018<fbCUu 

b) 18<fb:Jm06l(U<fb u (ll) u 

C) cyJI8ffiJI8cfh:lm01il(Ucfh ucruu ,;·. 

d) 'lJ :>18m:> 18cfh:Jm018<fbi.Uu 

2) ru6Tl'l1 ms1.ooal8cru:>Oo n.J1on1rua~ <fb:J0~6mlOo <fh:>GmJonM1mu 6J6ltcwrum ~n.JI8t\IJ:>011.a6lJonMU 

a) e.a,::~6TT06lru.a, uouu m1om 

b) tcfb:>mOI8cfbruu m1om 

c) 6lcyai>1rn3 m1om 

d) ouuGJn.001.ooClld ,m1om 

3) 6303 18S:>c0-9:Ja 6l6lruoo1Cllil t n.J<fh:>oo G!t C1U:JC1llffil16lrn3o ouuwom. 

a) 18<fb:Jm018<fb(Uu m1oo16lrn30 18nll:Jc66Jou1ru6T11u 

b) 18<fh:>mOG<fhruu m1oo1~cmo t waru=1ruoGmu 

c) 18cfb:>m018cfbru" m1oo16lrn30 t rut cfbC1ll:>CUJ:>OU:lcOMUUlCllllll1ruoGmu 

(radius of curvature) 
d) ma<fb@1cml 6l<fb:>saCllllll101.ooaonl8n.J:J6li!J 63m1a· mmru 

4) 18ou:>n!':lao 18ou:>n!':IJ6ln.J:>s1wa• (1J)a6T111<fhOo CUJ(O)lll1(!l):>c66J:>rn3 ounO:><J»1c66lJ onC1ll1ma .O,:J<i16T11o ~OJ 

a) mru=16lrn3o tn.J(jJ)ru6TlJru. <fhJ§arma 

b) ~ ru (O)lll16l rn3 0 t n.J (0) ru 6TlJ ru. .a, a 0 <I» u c66J a on a 

c) 6ln.ns1, m.ru1cn n.Jn:>mcu>uUl61mOo lllcJMI!.IJ(!l)CU6lW ruru16l-9:JScJc66lcJona 

. d) ru:J(!l)m1(!l)a6ls 0:>ounQ.Jscnw1cml ru~Mpou. ru0aCl!llllaona 



5 n.Odm.JJBdn'l:lvs1 n_~ro1onm1&6>:Jml>''-'aCQ!a<Jl1.fr;,l,mlcm". 

(a) <:.9>0GTT?!6JO.,Irlh 
0

<T\J
0 

6leJ<l11<T\J" 

(b) Cdn061!3Ccfh(lJ
0 

6le.l<l11<T\J" 

(c) n.usru10o c.g,o6fl3.6lcuc&. "cru" 6leJ<l11cru" 

(d) <UJ6TU10o Qc&.OrnO<Ic&.CU" 6leJ<l11cru" 

6 cumm<: c&.oeJon..r<T\J"LDwo@@<J~:JOOo amrtrnmmt l!Q@&6>1w1soo06Tlft" ~rm". 

(a) mgm1GJrno n.DeJnJ0n'l:l"s1 curoa"w1:t:J1.oo0cuomo6ffi". 

(b) gl!m1m:t~1aeJ&6>" sruo 6lc&.o6T1ft0cum0cmrm1mol;ffi" 

(c) lill!m1m:t~1eJ0~~ SeJ6l!lJT'll m1rum1o0mnn0cmrm1moGTTl" 

(d) gl!m1m~1aeJ&6>0 SPJo !!,)CQ!ro0cmrm" rmsw0oJomom)" 

7 c&.@1IDGT13 (<0<lBWrmm1m" DJC11.~(<0<JB<I06l(OT!JI rcrnanJdn"n'l:ll~" ~mfl!3.9J c&.0oruoGTTl" dn:lCliGTTla 

(a) tlml'lll16leJ c&.GTTllc&.~06lS <T\.IJI!I:lCUo IDl!eJ• 

(b) CUdrm1CU,\OfLiffio IDl!eJ• 

(c) <0m1rmcru"L01rm1 IDl!P-'• 

(d) Qc&.W1cfhrti\Jo lll~eJo 

8 6lcfh§l&6>1S&6>bCID 190eJ0<0<lll (llleJ(l!lllllfl!3 nffigffi.&.eJ<f>rmm1<W1§06J6Tl!ll!}, 1rtrn 6l.&.:>l'lll0.&.0cfhOo 6ln..lro0.e.0cm1 rJ .&.:lCliGTTlo 

(a) ( n..JI'llleJGTUeJo .e,~S0c&.CDJ0 o 6l:l.&."cru1scr1> CU11'lllC116TTlo l!Qf,jOCGI:l.&.0cfhCll\!,• 6laJt:yj0cm0 
(b) 1 n_~rmeJGTUPJo .a.0ow0.e.w0• 6lo.&."CTU1!!l<l11 cu1rmm6ffio 2Qfi'cJ:ll'lllOdh0cfh<D>.!,• 6lruqy0 cm0 
(c) cudrmlcu,\on.Jmo .e.0s 0rrn0 
(d) CUdl'llllCUJOn..Jffio .&.oO(IlJ.!,CIDo 

· 9 cum.J"cm0.oo0o· cudrmm1CQJ:>&6>0cmcm1m" cm6TTl0rmm 6lCU@@Octrrm.oo:>t-o @mnnmo aJ0s 06l:lJg§ID:JGTTlu. mrm1m0 <lh:>C116ffio 

(a) 6lc&.o~1nl:lrn c&.~~0cm0 
(b) 6l.&.On.01<>11cr1> .e.0ocoJ0cm0 
(c) tn..JcmeJGTUeJ• c&.~s0cm0 
(d) (n..JI'llleJOTl.JeJo .a.0ow0on0 

·:; 

10 6lScm1m.>" <>113m.lbdb§06lS f81DS1 @O<JlroTm" cm0.a,fl!3 ~nJOCll!O<Jl1dt6locmrm1am.u6loOo @roTIDIDo OGTU 0 611.Jro @nJOCll!O<fllt661,J.(Tl) 

(0):)6ll) 0
• c!h:)Cl)GTTlo 

(a) 0611.J 0 6TU<f> tlm51a(OT!JIOeJlm" CO"l.!,rlheJlC(T)dJUIO~)o ne.Jffio c&.00CU06TTl" 

(b) o6llJ"6TUm c&.o!9".a.Jcil6l" d:l,~s0cm<J3 r.:o<JllCO!b§§cmo6ln" 

(C) OffiJ 0 6TU<f> CUd(OT!JilWOdl610(l~ n(j)§b;tf1DOGTTl
0 

(d) om1"6TUm "eJro<>116TTl6TUeJ• c&.~§0cuoo~ crun.no(J)Jlci1610on0 

11 ro>o6l!l>:t:Jo~0cm (nJ<T\.1°ro>:>cumc&.~1fl!3 ne..rroc>l:16ffi6l(OT!JI <T\.IamJm"w1.g,t <IOro1ClliOClliOJ na~rm"? 

A. ~:m" ~'!l<f>!!l"rl m<>l:I"SiliTD'.1m" .e,om6ffimoc£16l0on0 
B. mrm" tlmffiOOJWJID:lCDJ CUI'IClll"m:>m61!130o ~611il:>db&rrnb 

c . mrm" w l mn i1rB ~,. GJS rru 0 <fl m mow l n..1 ru ro mnnmcmm 1 m" rrunn :>w .e,m :> cfh 6 on b 

(a) A w 0o B <10ml 

(b) B (J)J.!,o C UOrtll 

rc> A Clllc!,· c WctJ1 

(d) A Cll'b• B COJo• c Clllo• wm1 

12 6lcfhJ'l' o:t:J" a.'l.J:?!.ml:llic£16l00'Tl Clll ( m111lon.JCCQ):l<Jll~" n..Joe.Jlco!m1cm0o 6lc&.oCJI oltt dOJrorm1m1.6610oncm0 

(a) rcrn<0acfhmu I C611.Je.Jo ID3eJIDo6TTl" 

(b) r.Jl'i)flll0cfhffi
0 

( C3 6TlJe.'o m0e..rmo6TTl0 

(C) 6lc&.On.Oln'l:lcr1> :611.JeJo !ll~eJIDOGTn" 

(d) <Jl0m0cmJocfhron'l:l6ffi 6ll.JeJo m3 eJIDo6Tl)0 

\I 



13 COJ:J6l\9~0WJCTDOJCID1orn nffiOOOlJo mru db3o.J:JI!I<O>o 

(a) ru:J<lJJJ 

(b) l'lo.Jo~ril 

(c) Cfl)Jtn,\<Ul 

( c!) \.Q:lfHf 

14 6l<liJ GU·,d n.JIDcOCOl"tnCOJm16JOOO OJ8.11~o ofi>~sacmrm" tCJlJG)\S'~OCIDJCTnOJC!I)1ctm nQ)COl" @'!.lcOVd"\lJJ•cOQ.HlJ:Jl\l):J6ll)" 7 

(a) . COJ:J\'io.J:lcilm"@J• 

(b) 6l6J01BJJai((J):JalgQ"gQe 

(C) CID:ll CYID11'1db:JalgQ"[Qo 

(d) UllffiJ"~o:Jcdm"OO• 

15 0?1RJ 61!0 o.Jo1:Jf0((J)"I061JlJ0o<66l1SalJ1mJ n(J)ffil n..lJGl2jJCTn((J)Jill~QJo <fhJOCIDJffiH(J)" 

(al gQrunu"oo1,e," 6Tllrum:J5TT)" 

(b) m.J"tn1;m1F.J5lOJI1JJ:Ol:>dba1ct~~GmGrurum:>6ffi" 

(C) .e,:JCYID6!1JPJOl'JGffi" 

( d) nru a1 ct~~ sm r,ru ru Ill :l om" 

16 lB:JOJ<ft> tllTil\'im:lsm1CID 6Tll:Jct~~"o.J1<ft>0tooaacru::~Oo n.JCil1ouQ!Cil:Jct~~~m:>ru" 

(a) dbJsacma 

(b) cfhJOallJ(H)J 

(c) m.J"tn1<am:JCID1 m1ru" cB6lJMJ. 

(d) dbJSJdb<lJJ.Jo Q!Ullctllo dbJOCIDJdbCIDJo 6lo.Jcg)JMJ. 

17 6l<liJ OJ1BJJ(ll)"Q!0:JW16JCID m.J.,6llJffi"W1~" ((J):J6J\9 n.J0CIDJCTDOJCID1(liij Ull01CID:JCID ln..lOU"((J):JOJffi nQ)((J)" ? 

(a) ({llt)((j)a m§'J ru:Jru,e,m::~6ll)" 

(b) Gllll((J)" cnru oJ:lQ.Icfhlllru 

(c) tlJTilrOl" ((l):Jn.Jo ~(f)105lno 6lnlC!IJJimJ. 

(d) tlJTil((J)" ((J):Jo.Jo ru1c&>1casm. S>ruiJllJcma . 

.. · 
18 Gl<liJ lB:JOJQ!c&>:Jn.JCilbnrucmm1roB ma1g. cfhJSJQ!CTU:lOo tlJTil((j)16Jcmo 

(a) OlJ:Jn..l"((Jlo <fhJSJMJ. 

(b) 01J:lrd"((J)o c&>JOCIDJCTDJ. 

(c) cfhJtn:n:J!Ih. (boiling point) <fhJOCIDJMJ 

(d) dbJtnm:J!Iho (boiling point) dbJSJMJ. 

19 n(J)ffilru1~.e6lJdb~1G>ru ((J)1ca1.e,~1rua6ls n(J)ffil lllJcB>~'I<BruCID",eG>" ~CID<aJcm((J)" ((J):J6J\I' GJdh:Jsarum1ca1<fj{,)armruCID1urtl 

nQl((J)16lcmo n:orum:lCllJ:J6ffi" ? 
':1 

(a) lllaliJOlJCOlJ:lOUo 

(b) Ullpm:m (Vi3c')>ity) 
(C) Q!dl>Ull1db((J)Jo, 

(d) ~'!ln9l"6l OJJ®rvm. 

20 CID:JlCYIDl<8db:JalW"I!JJ6l'liTlll ((J):JGJ\9~0CIDJrTn01CIDlorn nQ)((J)J((J)CillllJC!l>llll:JOO:Jo 7 

(a) Ull6Tll"<IIO:JalgQ"~Ill:JCID1 

(b) 6l6l(UBJJI'!((J):Jal!I;I;J"mm:JCID1 

(C) ((J):J'8n.J:JcOI!J;J"gQill:JCID1 

< 1) macfh~1am o...~o&tnTlllru6JCID~:Jm:JCID1 

,. 



21 6JC<Ja naCclr'J(O(Jl)1m1<:u>16lru 6lngj.u1nu" olrucrdm/16JOdO Q!nO:lcfl6lOU"· r3~0,o 6l6llJ"~dh"S..1Q.I" 6lQJcrdcru,'~6l.ail<:\ 
(a) GinO~ cOO llJ" 13 J 06l<llTID.f7Gl:J ;)o .o, J OCU:JGlJ 1<il 1&6l J o 

(b) Q!nO:JJl6lOU" na0o1mTO>ce6>:J;)o dhJSa(O)ru:J<ID1Ccl1tOOa• 

(c) rannJ,o6Hru" OJ(i)tOTID1m" (O)aru~m:>m>1Ccl1cOOa• 
(d) Q!nO:JcOO(TU" OJ@COTID1m" n@dhl8r3(Jl)o (O)JI;>JJilD<ID1Ccll.OOJo 

22 6l(i)J 6lOUlr0l s1nOJam16>crdO l <UCUrOCllTG)ffio (0):)6)\l'6lcS,JS3COllH1Ccl1100;j<mCU(ll)l~ "Q}(0)16lffi ~OUY•<:>-113!!l.O.OO,m>::>~" r 
(a) mroo113dhl m 6l1Jruo 

(b) «<YYn..IQ!dhl ffi60Jillo 

(C) (f) a Ccl a (0) J:Jdh cdn'H6m6llH!.Io 

(d) <ru"rn'l® 16l6HUr3jJ(0)60Jru• 

(a) dh06ffi" dhJSJC!DJ 

(b) 6l<UJ6l§n0n'Hj~ •l.'J(O)jJ<TUo dhJSJCTOJ 

(c) 6lnJJ6l3nOn'H~~ ruj(O).IJ<m· dhJom>a<ma 

(d) lnJ(0)1Q!CclJWCOTID1m" m:>oo. ru0a<m1rJ 

24 6lCclJ «<YY(Jl)Jr3"W n.Jr3JrOro>"!flCOTIDl6lnOO lBOJ6mJB'ho (Jl)Jr3"W n.Jr3::>cdm>"rnCOTID16>crdO 

(a) l BOJ6mJB'h6lCOTIDcf16>J;)o dhJ sa(O)QJJ(ll)1Cil 1cOO a• 

(b) l r3CU6lnJB'hQ!COTIDcf16>J;)o dhJOCUJ<ID101cOOao 

(Cl l nrusm:>nnCOTID1m" (O)J2.1Jill:><ID101cfi6>J• 

(d) l nru6m:>!Ih!Bcmu1cOO:>;)o dha s1tBw:> dhJOQ!6li!IID:> ~(i)1.J}6)a• 

2 5 6lCila (Jl)60J"BCOTID16lnOO l n.J(0)1nOGJffio lllJ2.11lla6ffi:>d'ha<m(O)ao, ~Bj(Jl)60J" B(lflm1~ m1<mJo CUJ<fh "(O)!IIJ(ll)1 Q!(UrOCID101 

-9:1" !Bdh;)o.oo:>rua<m(O)am:><l!> (Jl)60J"nm:>6ll>" 

(a) ln..t(0)1WJm1 

(b) «<YYmJm:>r3o 

(c) «<YYffia(()6mffio 

(d) 60J1oo"au" 

.:::6 60J2.l(OT0>16lnOO m1cdQlrurnCOTID1rn" ounn:>m>dbmow m1m>mo n(JJ®" ? 

(a); m~J36lnOO 1-:>o m1wm. 

(b) ffiJJ36lnOO 2-Jo rn1m>lllo 

(C) ffiJJ§6lcrdO 3-Jo m1<:u>lllo 

(d) (f)a(i)a(O)JJdhrOn'H6ln m1wm. 

27 ru1ru Q!ru:><lD6llll6l~ ~60J"6lau:>ruJa3". cru1GJo::~w".00" (13.a.rurun.Ja~J·) C!lTilSJtt!!1.q:~a~ 6l0J ~'!>n!!l"m::~ru" ruc-ca 
®6mJn'!.l1d'l6laracruoo6 <11Y0rum>a6ls ln.J(0)1raca:>w. ~li'J:>®:><&.>J<mJ. ~rum>:>6m" 

( a) ru :> ru <fh 6lll1 ;)o 

(b) C!lTilcdr3"WoJJ2.lclb6mJ;)o 

(c) cu1nJa(O)"!B<a:Jw1.a.oo 

(d) «<YYm>1ru:>ru<&.>GmO> " 

28 C!lTils.q:~1§ rnao1cfb~1am 6>0J.q:~" @1l:l<1f!UJ1<00 UO'bTll"tl• n.JJ06ln!!fsaru1qt:trod mrom>" <IDasm.!J:lm>j<ll71 tnJco/lwJm1Jl6'1a.cfbW6 

lllJWdl6lo «<YYffiJBCU6ltt!!SJcfbm>Jo 6lo.l~J<mJ. ~'!> tn.Jro>1B:>m>l!l:J6ln" 

a) «<YYrn & 0oTll(f)o 

b) «<YYrnam:>Bo 

C) OUJJB:>ru1d'h cfbffiJCTJo 

d) ln.J!B6m:>n1(0) cfbcrum. 
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29 rucru" lrm&oBOo ~6Tlld}b):>mb• moo&• crunOa<Jlll.Bb)&'ln 6l6ll cwcwroa.u:>9"le.J<l!i~§ !l!n.JdMo6Tll60130o. mlro!lll)l.D610<mmlm" 

l n.JC<l!i:>~m6l~S & <mrm" 

(a) ruro,(fllll&~ rue.Jmm:>611l" 

(b) ll!:lll6TllruCJmm:>6111" 

(c) dMrumm:>6TTl" 

(d) n.J(l) ll cfhlll6TTl.!lJe.Jffilll36111" 

30 crulll&lB6m'3~66lS ~.,. mm~.fl6l&cmrm1m&• OUCil&lBctmn1mslw1mfl .a.1Sd}b)b<TTl rucruuc.n0.o6l~&GIS cru"LO:>mo mlcO!lffi<l!il 

.%)0cmrm1m&• mmflcru~cruallbrm6m'30o &6l611ilClJ!ll'0<mrmlm0• moo&• ~n.JC<l!i:J(J)l.%)0m1m1" 

(a) 6l6lClJI3~6(1J).S.:JrnJl m.1>o(J)60J3~()6111" 

(b) ~rnlnnouau:>Gml.a." mmo(/)61113~:>6111" 

( C } lliTO Oo lS :JC:(T\) 'l61111.S. 0 (1J)Cl)a (/)6lJI3lj! ()6111 u 

(d) OU~itfrl>C:TU:>6111l.a." rmCllo(J)6lJI3~06Tll" 



UNIVERSITY OF I<ERALA 

DEPARTMENT Of EDUCATION 
THEORY AWARENESS TEST IN PHYSIC.S 

STANDARD X 

~m!!n"!!nro>l rnJJam» li!IJ ~ t1J!D01ru" n.Jiil 1~(1[1:>0?1c06>J on an lena~ 6l0J 6lS:ru"om;;m1an". 

APPENDIX - VI (A) 

2 ~'D 6lscro··oo1((rn 30 a~.ru:>flJ6lffiOo ~6!R". mm<u<ID".oo" 45 m1on131maw1<GO ~<mmGJ6lffiOo n{J)'.l'Jill<lll6!R(ll)J6lTlu. 

3 6lJa!G!J a!.o.J:lf!JtGm>1mjo a, b, C, d n(j)on1· m:>ru" ~<l!lmlil6lffi0o ru1ro>o 6ldh:lSJroro>1Cil1c66lJ(ll)J. <nmrum>larn ng)OOOIJ 

<lllllffiJa!(Jl)JI!};JJI!l:l(Jl) @<lllmCil6J<lllm cruaw1~1cefilaon <llllldh"n't.Glo ~I)) 6lSOU"OO" 6Tl.IJc00"6lruoola!m:l6lSJ~o W>lilJ(ll) 

a~n.J~olarn niD<.J>Jro>Jdh. 

4 6>S(,W"6l'liJc00"6JgJ001mJ 6l<Tn;jo!lll6l(ll) n(j)II'J<lllJW>1Cil1cOOJaiJlCilll3uW1c66lJdb. 

s ~am»06UnOo n{J)\Paan:>ad ro>JS6lroJOTlro>1mamam3mJ" ~c:oruHilce6lsru:>l'>1rod m16lffi~ams h.J0J• cro"dha~1mm3o a~n.JGJa. 
n{j)'.l'JW>Jdh. 

6 ~Cl!Tl»06Ull0o n(j)\9 J<lll11Dla!Cilln9lo ~Cl!Tl»tilc66lSI!I::>m>Jo 6JSQ;1?"611l J.OO" _6lQJ00Jo (ll)1016ldh o@ro0~1<fl6l6lTlo, 

1 <lllJ6J\Pci'::IO(Jl)JOTlOl(Jl)1roO o@OOO!Jo dhJSJW>roO <lll0o(J)6J6JI3a3nrujo ~~ l n.JdhJCill (()W"m1 niJ)ro>u? 

(a) 6lu.~m~" 

(b) OJ(Jl)I!JOO" 

(c) <lllllOoLS:>ru<:IDruoov 

(d) @aill n0J6JOC\D" 

2 omoorua• dbaoru" ru1cru06lTl• ~~ l n.Jcfh::JUD0(Jl)"tll1 

(a) Cli<IDI!IOO" 

(b) m1ru 
(c) ll'l6!Urnl 

(d) 6l.o.Jll'lcel" 

3 ClllJ6l\P<t!JO~a·OTlOJ<:ID1roO n{j)W>J mal!lll'l:J6TT)" 'cro6l'J13~6l'll6l'J13' ~fimJcfhJonro>''? 
(a) <lllllOol s:>ruwruoo" ru1ce. 10Gm6lroOo 

(b) @mJl nn:>mocw" ru1db 106lTl6lffiOo 

( c) n(l) ce. u cro u db 10 GTO 6llTI 0o 

(d) (/):Jill J db 1 (clfi1Jl6lro ;)o 

4 wru~l n.Jcfh::JUD<mm1mru omoo~a• cfbasaan<ml ®0oW6l6JBa3"ru.llllJ~ rumm:~m::~6lTl" 
(a) 6l.o.JI!l~u 

(b) ClJ<:IDQJOOu 

(c) lll6!Urnl 

(d) n.J-9:1 
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2 

~JI)(Q(ll) l•LI,UlhGIJ:..U 13'Jll.~1·JI>J~ ~m.Jlt6>'0o m1cd1lll1:00JO.!"'ml @nJI3Cill:J(J)1.00JCTO 13f;!J:Jn0t1UID><ill3tll<ID"7 

(a) ~Oom118.oo:J 

(b) ~nonJ:Jcil 
(c) .a,po-Ocamn:.>'0o 

(d) m118tcfb:Jn 

6 nOJ~cru" ruCllJcd m1cdl!l!l1.ooaru:Jo-0 ~o.Jil!CllJ:J(J)1:00Jcm ruou"<IDJ 

(a) cfhJOGilllm lnJ<ID118<il:JWOlJ• 2,1cwcdcm l ClOJ6lTI:J£lli01JillJ~(ffi:.J6m". 

(b) dl>J 061!1101 l nJ<ID118Cil:JWOlJo dl>J 06l0f6l l ClOJGffi:Jffi>OlJillJ~<ID:J6Tl)" 

(c) • ~@cilcm lnJ<ID118ID:JWOlJ• @CWcdcm to.sm:Jro,ruao:q~<ID:J6Tl)" 

(d) ~<.IDcd<m lnJ<ID118<il:JWOJ3o dhJ06l1llm lfl0J61n:l!U,ruJo 

7 6l<ilJ 6l6l01C3JJ<ID oucd:06l~§1ru-Q cO,JS1 <1l!0~)1MJDJ(ll)1 6J6l01ClJJ<ID1 ~nJCUn01.9:J" m:JCJllffin<l:J"S60Tl'0o @6fg:Jcfb:J(j)(O) OU&cfb"o.'U1 

cOOJCm<ID1ma~ 6lCilJ ~nJ:Jcw.m:J&m" 

(a) il!ru:Jc06l" (choke) 
(i:>) n.OJaou" 

(c) ouJ1.9:J" 

(b) il!OJ:JOoil!§PJJ" ou"oo6Tll16l6lruoucd 

8 6HilOlflJJ<ID <IDnJI8ffi:JnJcfh<il6lTI60Tl1con 'n0100160Tl" o{jpJ16lmCroO"' ~6ffi:Jc06lJffiJnJI8CWJm100Jm> OJCIU"<IDJ 

l<J) @CWaJrm l oJ<ID 113<il:JW01Jo ~cwcdrm li30J6ll)Jffi>OlJillJ~<ID:J<ID1(i} 1..a6l6TT)o 

(b) @<IDcdrm l nJ(O) 118<il:JW01Jo dbJ06l!lm li30J6T1):Jffi>OlJillJ~<IDJClll1<il1cfl6l6T1)o 

(C) cfhJ06llllm l nJ<ID 118<il:JW01Jo ~wed em li30J6T1):Jffi>OlJillJ~<ID:JCllJ1(i}1006ffio 

(d) cfhJOGrn111l tnJ<ID118Cil:JWOlJo cfhJ06llllm l130J6T1):Jlfb01JillJ~<ID:JCW1(i}1cfl6l6lTio 

9 6lCilJ ru:JI!.Icfhcm11)1o)O'Oo m1~. il!mcd nJcfbJ<ID1Clll:JW1ooao.9:J:Jcon, mm<ID16looo lnJ<ID118Cil:JWo 

(a) cfbasacma 

(b) tll:JOOoOl(i}JCT01('J 

(c) nJcfhJ<ID1w:Jw1 dbJO<n>Jcma 

(df m:Jru16lru:Jcm:J<n>1 cfbJO<.IDJcma 

10 6lCilJ cfbCTU1<IDJ6lS Olffilo OJcdi3"11J1o!!:!1cfl6lJ<301J:J'0o, <!Jl1l<ID16lOOO lnJ<ID1QI(i}:JUJo 

(a) cfhasacma 

(b) cfbJOWJcma 

(c) tll:JOOo Ol<ilJcm1RJ 

(d) ~rJ:J<ID:JcfbJcma 

11 6l6lOJBJJ<ID oucdc06l1§1con o.aJaou" rucwcd ~'0o6lre:Js.arom1cw1Cil1<fl6>Jcm<IDU 

~~) cfbOMOu cfbJSJOl:lffi:J6T1)" 

(b) cfbOOOO" cfbJOClllu<fl6lJOl:lffi:J6lTI
0 

(C) cfb000016lnOO <1ll01111<ID l nJOJ:JnOo m1<n>t nm1<fl6lJOl:Jffi:J6T1)u 

(b) il!OJ:J'0ol8§gQ16lndo <t1Tom1<ID l nJOJ:JnOo m1<IDl nm1<fl6lJOl:lffi:J6lTI" 

12 6lCilJ ruou"<IDJOJ1mo'Oo lnJOlJroiD1 6lruc:ypma~ cfh!910J:J6lnu mm<ID16lo'OO 

(a) ro:>nJW:JCil1~; 

(b) OJ1UD1o91uS(U):JnJo, 

(c) nJrucd 

(d) ~'!>cdg,;n1;)• 
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13 6l~10lBJJfUl ru1<3[!.9n9l'iffi 18 1J@CIDlo'& Ql:ft>:J~cO nucl!ill8nOOO" ru:>Cll.lm1CID1!!!J6lS 6l6lOJB~JM1 d'.l>S<tll1l)1 OJ1S~(lGJn:>Oo, CJ,e,;, 
nO!:! cO ®1li8U!l:>GmJ &> Oo ~ n1,1}.," 13 n!ll ll.J1 <tl6l6ld!JS J em liD" 

(a) &>:>18LO:J(UJ1w0 

(b) <m11Ja~m:>cW1roi3 

< c > !iQeJ"'·"I8l so5l6)[!J0') 1am 

(d) 6Jruml" .a.cru1Cll.l1am 

'14 liD:J6l"9 6l<fb:lSJallll)1(()1.!16lJffi.JOJcw1rnU liDliD"cllS>:Jll.ll<fh db:>Crlllo ~6ffi:J<fl6lJllDrlll1m" ~o.JI8CWJCD100Jcm run;"liDJ nO)M" 7 

(a) &>:>o1mJl!lJ~ ~0J:S6l" 

(b) mro?Jamm1Gcll6lJ 

(C) !!!(() (l.tlG1 u 

15 M:J6l~~Om>J cmc11W1(lfil o(j)rlll:J6JT)" am>rm 1m a illB1.gJ db:J(rll) UOdb "®1CIDJ5lS BJ0 'lgJ(I)OlJo (l)o9J"S6l~S:J6J(l)) 
OU Jd"b" n!ll1cOO J ITO liD" ? 

(a) 6l6l0113J(lrlll db:l(rll)o 

(b) (lJ)(ll)"cf)6)JQ.J1.£bdbJ(rll)o 

(c) ou"w10<B>Jcrmo 

(d) 6l0J lS:Jrrdl8o.O:Jromo1GHlOO 18dhJCO 

16 m1anam (().O,"cdl:J<fbOID.JCll11))1<UlJ ~o.JI8(l)J:JCD1c06lJcm M(lJ)Jo MJ6l\P~OCID(lcmOJCID1affi o(j)®" ? 

(a)-' ru:Ja31!);}16llldo ou:>lmM o{JJ~pw1scmma• 6l0(ll8o.J:JGJll.l 18<fblm1.£bGl1<66lJITDJ. 

(b) ru:>tn~16lrrdo OU:Jl mM oGJOJ1ClSCID(l• iildbl m1c!hGl1cll6lJcm1rJ 

(C) :>.l:lcOg;j"~16lCYOO OU:Jl mM o.J0cm (ill1)l CDGOY3@1affi 13dbl, ml:o,Gl1cflGl JCffi(l. 

(d) ru:>rom"l!IJ1owilo ou:Jlffi<U) £,J<l1am1l mam<£~,~1<m3 18dblm1.o,Gl1roacma. 

17 G>o.JI8LS:JOo LS<06lJ,~@J';)S o.J1rm1(o-J tmO:Q>1Wo ~tUcru10><:0Gl:J61H" 13n..l:ldhCOllJlcfl6l OJ1Wo ru51ffi!!!:£hOo (l!)Jcll6l1CW1§1Gl1cfl6l(l 

cmliD'IGHrilo dDJ@611Jo. 

(u) lScllQ(l<fb0odl6l" <fbJSJfill<1l"il UOdl,"CcJ)1 IJ>.:Ch:>SJd)G>JOI:lOiJ 

(b) nnHl1n'li61Do 6lilll:l6f8JY.)@ ou"o_J~ru,05l" cfuJ0<66lJCU::lllO 

(c) rrL'aco,e:."cdl1liDMJ®l!)1~)ag~.§ G'>(i)J g?o.J:>w1Cll.l:>tm1 

(d) o(j)6lOIDffh 1P.JJo ®;;,OJUOJo OJCcl(lltffiJJOo ~o.J<BC!I>JCD1cllG>Jcmro)1m" 

18 M:lb1\1'01:SGl:>SJallll)1CcJ1!16lJCffiOJCID1am o@OOOJJo dbJSJMaiD ru1uo1itll"s Clll:Jo.Jo oq)rm1m:>6m".? 

(a) m6JT)am 

(b) 6l rumJ" 

(c) wmruam1m1m-. 

(d) 6)01~· 

19 (lJ):J6)\96lcfl6l:JS(laflll) 1(j}1cfl6lJffi) l o.JOU"(lJ):lOJOl<fb@1aiD Gl@~"(!J)t)o.J" l S:JOOCIU"I8nO:lrul1l016l(l)cfl6) (l01.gJu U0011J»:JCil)(lJ) v 

fi(J}Clll"? 

(a) 6l6ll n..Jl!I01 Cl!,(h:JCllJ1rul-))P.J ruJ mJ@J<fh~(l6lS o(j)~Hl• 6lCIUd)blai\n.JJo1 18dD:JCID1ill11o!.lJ~CO"l118mcll6l:JOo cfbJSJCllli!IJ610". 

(b) 6>ffi>d'J6l0V(U)0118<:lh:JW1r;u15>VJ LLIJ(()J~Jd:h@J6lS ~~FR• 6>6l( o.JllJ01 18cfb::JW1ru1lliJ{lli'i1M1<!lmdi6>:JOo dDJSJIOli!I:J6T» ... 
··:. 

(c) G>Gll n..Jmo1cm1cm,£has1 cfbSaflll) 1ru1sa em G>6lOJOJ(l® 1 6l<:nMoH"UJo 1Cll.l1r~a@2cm 113m<:OG>:>Oo ,a.asJ<O">r:JJ:>&roJ. 

(r!) 6J6llo.Jmo1w1am<fuas1 ,o,samil1ru1sarro 6>Gl01BJM1 6lmHlooil(UJo1<:ru11liJ~'m1mv oumm:Jom". 
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1~ 1 1 ij u(I)Hh~ ~n.JOlCIDO(I)1c66ld<mrolu 
20 (I)JalnD1<fh 6J6'ruOJJro> cro<l3.f!6l13J<fh~ \U.u tml nJ o ~(!) o . 

(a) 6JGJOJOJ(l<m 1wa6)s l o.Jruonn. m 1cmt om 1..ooaruoC'O:l6TOu. 

(b) OlOJJ~Ol3[1;1u m1cmr.om1.00aru:>m:J6TOu. 

(c) (f\)a (i)<£h un9.t1cmro>Jo ~o~aru(i}a curmaancm 1m:J6Tflu • 

( cl) c6>J S(l<mroil 611JQ.IIIl:J<l»1 n.J1S1.qi101..ooaancm 1m:l6TO" · 

21 (O)J6)\9~0W(lODOJm>1roil mmroro>"LO .a.J:lillc6>6'0T3~ nq)Ol? 

(a) 

(b) 

.Cc) 

18<6>:>~<13. «rmillam1m1cm. 

ffil1QJ10l..OO:J6Tld, ~al~Bmm1mJo 

22 Ull<1l 1003 ce,oUll6'0Tl~..oo" c6>Jsacmroil 18c6>SJn.J:>sa.e.·~ rucaacucmo6lcm «J!!cm1Q.Ja6ls cma~.q~" c6>cmoaruo<T6 c6>\91rua~ 

\~(Jl)ul!l1CID:J6ffiu 

(a) n{j)c6> "ao" c6> 1<1l6T06011~ 
. (b) ~;)on.O:J c6>6ID6'0T3~ 

(c) 611l1000 c6>6T06'0T3~ 
( d ) (/):>Ill :> c6> 6TO 6'0T3 ;)a 

23 ®:>6JY'~ocmaonrucm1roil rnJJ'101cmel3 n.01n!!!od m1cmt01lJ6IDo ffiS.66>J<mro>" 

(a) m.IJ'10'1wal Ol611l:lo6Tll1roil 
(b) ~OOo 18611l:lo611l1cud 
c c ) 6J 6J nf) l (ill gJJ em Ol6TlJ:). 611l1 roil 

(d) mJJ~ 1wal o1wo.a,"ooo1roil 

24 cm:>6lY'~o<maanruw1cud «JJ~ruJcuro>1 .fhJSJ®rua~ ru14h1<a6mo 

(a) ldOCUJ10lcm:> ro>CiloW6'0T3~ 
(b) 6l6llll0ll c6>:Jrol((lo(f)6'0T3 ~ 
(c) @crdtnD:l6lOCUJ" 
(d) «J!!~ls:J ruwi:!JOo" 

25 6J6JOlf3Jam}(ru"nJalwm. <fhJS:>6lan 6J6)0JBJJq>.cm::H'dgQ"gJJ• 6lCilJ ffil<l3,fl6)131roil m1ana• lll6l0000a Olcfhocm1ru118QJCIDu..oo1 
rooooooij ~n.JOl<m:>w1..ooaancm" 

(a) t socrdffil"Oln.O:><l3ro<l3 
( IJ) ~0'6CUJcfh un9fcrd Olcfh:>cm1cud 
(c) A. C. CUJa»m:>Olm:> 
(d) Ollll:li83:Jal 

26 m"IQJWJ• lll61UllllWJo ro>lllll1cud IB.a.Jal..OOJOl01J:J~ @6ffi:l4hJ<m rual~. 

( a ) lll61Ul11l 

(b) 6)(ll~ " 

(c) m1rudhrualtm·m61Ull!) 
(d) nJ.qi 

27 cm:>6lY'~O<maanruw1cud ffil:JW:J06YLW:J<m1 n(j)rol:l6ffiu OlnDCT\lu rucmoam:>m>1 6Yllm"w1~1cfl6ltil~SJ<m<ma• OlOJW6lll...lSJ 

<Uro> 6J .as a an <lll a 0 

t a) nDJJO'Uu 
(b) O'UJ1qr 
(c) ~m"w" 

(d) 6llll(l))100 O'UJ1q~" 
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28 6l<ila o. c. Gllcru:>cmfffi111!d mlm1a· ru~6l<il @m>rocm G~ru:>OOGI§Wv ~6ffi:>d')6)acmcm1ma.uGI\ID:>(J)1d}{,)acmClll" 

(a) lsocmtTU" Glll.O:>romro 

(b) (U)(IDffiJGl!lJ 

(c) G~m:>GI§:>ro 

(d) gQm(U)db vn!llcm QI<&Ja»111!d 

29 Cl!l:J6l\l'n!!!Om>aonruw1f1!d ng)Cl!la QIQJJnOOUIIb<ilCU'Cl!l1mJ6ffiv ng)OOOJao .&asacmf1!d 6l<Urolll1<ID6Tll1ru1oo17 

(a) m1Gil.&Oo 

(b) ~cmruoro 

(c) ~oom1M6l:> 

(d) lll:J(I)"m:H1J1m>o 

30 (J):Jrnn0113cfh:J<UGI<ID:J(I)aflll)1ffi:JOJUOJill:l<ID 6)6l0J13JcJCUl1 C!JB1<f)6)cJ cmcmv 

(a) cru v 6loon..J" <lllO n!!!" l s:>emcru" Glll.O oalmro 

(b) OP"6>00n..Jv (U)'!)6TJ'8 ( S:JcmCTUvQIIl.O:Jromro 

(c) ~ciD(U)cfh v rmcm Qldb:Jm> 111!d 

(d) (U)(Wffi:JQIIll:J 

',f 



UNIVERSITY OF KERALA 
DEPARTMENT Of EDUCATION 
PRACTICAL APPLICATION AWARENESS TEST IN 

PHVSIC:S FOR STANDARD X 

m1mQ~~Qil3cib 

~mi!J;Ivi!J;!Cll>t omrom1rua~ (1Jll)o1ruv n..J01QIU!l:JU>1dl6lJrrr>Cll>1ma~ 6l0J 6lSCT\)uOO:J6ffi1Cll>v. 

APPENDIX - VI ( BL 

2 @'!l 6lScru''oo1co3 30 Ql.a.JJBJ6m0o ~6!Bv. (1Jll)OJ<IDvdl6lu 45 m1rro1§1ma~1!00 ~roTID06mOo ng)lPJI8CU'l6TBCli>J6ffiv. 

3 6l:)QI0J 18.a.J:JBJtGTlll1mJo a, b, C, d ng)rrr>1 ffiJruu ~Cill1!l06lfll0o ru1Cll>o 6lc&JSJ<ll!Ol101tfl6lJrrr>J. (1Jll)OJ<ID1cOO o®OOOlJ 

(lJll)ffiJQI<IDJ(!J;IJOl:J<ID @Cill1!l06lroTID CT\)J.u.l1~1dl6lJOD (lJll)Avn't.0o @(I) 6lSCT\)u00v mqc£)6)v6lru00118m:J6lSO~o !0>0Jrrr> 

18n..lo'.!!01cOO n«JlPJCli>JA. 

4 6>S<~\t6ll!Jdl6lv6lruoo1oo 6lCTO~oCll>6lrrr> o(j)\PJCli>JCll>101<fl6l::>oU t U!lBvU>1<fl6lJA. 

5 ~roTID0_6GliOo n(j)\PJCll>:loU Cli>JS60llJrrr>Cll>1mJftlJoUOUv ~Cll!0>0dl6lSQJ:Jf"J1<GlJ m16lll!~J6lS 18n..I0Jo CT\)v <fhJ~16loUO 18n..10Jo 

o(j)\PJClllJA. 

6 ~Cilll!l061!00o n(j)\PJCli>1(1})18U!ln!Ho ~(l!l0)0dl6lSQJJmlJo 6lS~}f6ll!Jdl6lv 6lQJOOJo Cli>1Gl16lc& o®Cl!lld!:l1d'6l6ffio, 
• 

1 OJ~6l0 (1Jll):fb6JQJ CT\)vW1Cli>16JruqnJrrr> OJCT\)v(li)J<fl6l~J<ilS '8n0:JI8§:J n(j)SJ<fl6lJOJ::loU Clr.:J6J\Pci!l0(l})JCTTJ tn..J<fh:J(f!)0(f!)vQl1.& 

~1rnd ~(ljl'D)Il)Ql:J(l})(ll)v oill(l))v? 

(a) (lJll)OOt sorum.iruoov 

(b) @oUt nD:J6J0(\1)v 

(c) n(i) .a, u emu .& 10 6ffi 6lll! oo 

(d) (J):J Ql ::> .a, 10 6ffi 6lll! 00 

2 6J.o.JQld!:lv OJWffiJ 0U!lvm1.6>~J6ffiv CT\)1(J)vmrnd 6l6lruOOJAOO<fl6lv <fhJSJCll>rnd (1Jll)ffiJI8ClllO(!J;!Jo @(fll1mJ c&:l06ffio 

(a) 6l.o.Jm~v n(j)~Jo'.!lrom1co3 .&::>6ffi:>ruacm rum(ffim:J(l})(ll)1m:>Cl!ll. 

(b) 6J.a.JQlo'.!lv 0U!lvftl1dl6lv ru1cru06ffio AJSJCll>rnd ~(l})(',!j1m::>Cl!ll (lJll)Cll>v OJ~6l0 (1Jll)A6lrum1CTTJJCll>6lcm .&:>6ffi~ruacm 
!O)J6ffiu • 

(c) 6l.a.Jmo'.!lu (j)(f!)VQl1dl6lu ru1CT\)06ffio q:paoru::>(l})(ll)1m::>roil (lJll)(ll)u 01~6.'0 (1Jll)<fb6Jrum1cmJCll>6lcm AJ6ffi:lOJJcmCli>J6ffiu. 

(d) 6lD.IQlo'.!lu 0U!lum1dl6lv Cll>0o(J)6l6lBWnruJo c&Oru::>w!lll1m:>co3 (lJll)Cll>u OJ~6l0 (1Jll)A6lrum1cmaCll>6lcm db:J6TO::lOJJcm 
(li}J6TOV: 

3 crua0Jt n..IA:JU!lrom16lru oman a ru1.& 106TOo maru:J6TOU mmJn!HJ6loUO Cli>Jdl6l1co3 ru1oo:>m1aa D wa6ls ~Cl!llo'.!l:JBmo 
mS<fl6lJcmClJlu ? 



4 

5 

6 

2 

(a) 6lrutll<i!:l" 

(b) Ol61UTID 

(c) 61:J00fru" 

(d) nJ.qJ 

@Q.lcfu "l s1db • «Jll)6la»6'fiU, nn,ooro lll(l(ll)llt:Ja» 01,3(lnJdb061Tl61l'fl~1<00 @nJ~<D>:J({)1<fl6l (lffil r..O,OO 161l'fl" ~db:Ja» 1<00 ~6mJ 
<fl6l(lffilCOl1m" ng}OOOJ(lo ~arrlflllll!l:Ja»COl" 

(a) ~00 m1~.e6JJ 

(b) m1~L db:Jo 

(c) 6lruffi.l" 

(d) @ml(uoro. 

nO~aau" OJ(l})OO ~6m:J<fl6l(lOJOa0 6\QJ<U.l(lo S1ffil(lo GlnJOOffil GJQJ:JnOOUBM~aJ6nJ~(l}):J({)1<fl6lJCU:Ja0 db:J061Tlo 

(a) @COl" 6l6lruo.1aro1aua6ls 61<aJ mJM ru:>rudbmo6m" 

(b) ~ro16>rnlo loruomom,. ru~6l0 dbasaroruo61Tl" 

(c) @ro1rua6ls «Jll)m1romoau1 6l6lruo~aro1tnJruon1.gp61Tl" ~~a~arrlfl1am ~<il(ldb1<B~odbarma 
(d) @ro16lcmo l nJro1~0ow. ru~6l0 db(lOOJ:>61Tl" 

7 610J ru~rurru:>a» <m"LO:JnJfficnTOl1ruJ~ 6l6l0Jrl~(l(ll) OUOO<fl6l131roil 6l0(l 15 ~ffiJa»ro nJ"~({)"nO~acru" f1nJ~<Il>:J({)1 

<66l(lffil(l. ~COl1GlaOO LnJOJ<3CllTOlmo 

(a) 6l6lOJBJJ~COlorom"m• dbJ3aruoma~ 61<ilJ ~<Liow1<n>oau1~o61Tl" 
(b) cru"6lOO~" «Jll)~" L somlon"<l!nll:>romooau1~F>6fn" 

(c) (11)"6looce~"6l<U.l'!J6'1lU L soaihru"<l!nOoromooau13:>6m" 

(d) 610(\ OUJ<ildb"n!ll1ol!(ll):JnJ:JCIDal:JCDl13:J61Tl" 

8 <fJJrOnD1,e, COlnJ~ffi:JnJdb061Tl61l'fl@1lllU nll 1no'l6GO" n(j)ru16lmrn30::>CID1 m 1 <l!L db:lo OJ<D>OJdblli~:J IBS<i!:!Jdb<l!~:J ~nJIBCID:J({)1 

<661 a ffi)(O) 1m JdbJ06mo 

(a) @OJCID'.<fl6l" ~CIDrorm tnJ<m111<il::>UlOJ(l• dbJ061UTID LOOt61Tlo!fhruama~COl1moruo61Tl" · 

(b) @OJCID" <fl6l" ~CIDrorm l nJCOl 11l!<ilowrua• ~<n>rorm r.oru61TlotB>oJama~ro 1m::>ruo61Tl" 

(c) @OJ 6l~)OJrl~Jro1a»J6lS n(j)OOOJJ• ffiJM o.J:JQ.Jdb61l'fl~om>ro1moru:>6ln" 

(d) gQOJ<IDJ6lS l n...Jro1B0JWo dbJOOJJo <l!OJUJo ruasoOJJdb<D>Jo 6lo.J<gj(lffilCOl1m:JP.J:J61n" 

9 610J o.O,OOcilllldh:JUll11?J16ladO ffiSJOJ1roil m1rm(lo 610J dbn!llfiffio dbffiJ1 ~J01.gjJIIl0001CID~U!ln9io 611J:Jcf)6)1 B:J({)61l'fl0o 

rol!l!l1roil <BrumCllTOl" 6lru-9:1oroil, mmro16lcmo n!lrum:JCID1 

(a) tn.Jro1<B0:JWo db(lOCID(ldbCIDJo nJOJ016lmlO ~nJIBCID:J({)o dbaSJdbUll(lo 6lo.J<gj(lffil(l 

(b) Ln.JCOl1GJ0:JWo db(lO<IDJdbWJ• n.JOJ016lmlO ~nJIBCIDJUJo db(lOUllJdbUllJ• 6lrutmarma 

(c) l nJro1GI0::>w. dbaSJdbWJ• n.Jruo16lcmo ~nJq(Q):JUJ• dbaSJdb<IDJ• 6lruqnarma ... 
(~;) L·wro1<B0:JWo dbaSJdbWJo nJOJ016lcmo ~nJIBCID:JUJo db(lOa»(ldb<IDJ· 6lrutmJrma. 



3 

10 <IDI.O:Jltfhlllo 2mm, 3mm, 4mm. 5mm OJ1(il)o rupnuJ~CID3• 6lill0 m1@IDJ~t1nJm:JCQl 4 m1<Sttfb:Jo rurQlOJdHl!i· 6lCl0 

illlmJJ®ffii1Gli!IW".OO" 6n.lm"w1ca1.g,pm3 n(j}cm1m3 m1cm:JW1Gl1<B6lJ• c8>JSJCIDrW cm::>nJo l!lf31,e6lJW)lu1''? 

(a) 2mm ruco>o1or3 m1m1J• 

(b) 3mm OJCQln1m3 m1(TT)J• 

(c) 4mm cuwo1oro m1cma• 

(d) 5mnl nu~J01oro m1m>J• 

11 bl0J (I)J,,o 6l6lOJBJJ® outOdH;) 1§ ioro ®OmJili<ID::>p;QJill:J<ID nnJacm" ruwcd @nJI8<ID:>(J)1-9J1§J• <mlHlfl" d},Ju>S<DGlJ6lS @0J<D> 1 

6lnJ:J§113ca:>tfbJIIDJ. !!!26ro6lm mJoBru1.ooacsmJ:l'0o n(j)CliDJ 6lD..ItiDGm. ? 

(a) llllilflo cfl>JS1<ID nOJJmJ" (U@cO @nJiliCID:J(f)1.06lSJT)o 

(b) oJmJ• cfl>J06l1illfl nOJJITU" ruarcd @nJI8CID::>(f)1cB6l61Tl• 
(c) 13<iii:JIO§" mJcO.e6. 113§0 llll:.J60n:.lCUJm>CID1oro d},JSJCIDrW 6l6lOJOJJI8®:JcOp;Q"mlliiD:J IDiliOO:J ~6ffi::><ID1§J136ffi:l n(j)cm" 

oJ(j) 118 (ID:JU) 1JJ6l61Tlo 

(<)) nOjJOU" OJ<IDcO ~nJIBCID:J(J)100:J6lCID 18ffilil1§" c8>61Tldh"n9.lcm blc8>:lSJ<06l61Tlo 

12 6ltilJ .a, 1~gJoru:>§" 6l'!>ruo1m" (1 K w H) cn160n@J6lS ffi(f)0(lJTlf)1oro 50 P <ID::>5m" ru:.>cd6lro"ro!lb1oro mmsw".ooaon 

llll:J6l!P oJowacmrucm1m3 n@cm1ma 13ru6m1cm:>6TO" ? 

13 

14 

(a) 6l6lruBJJI3rm:>cdro"mamn1m" 

(b) 6l6lruoJacm oJororo"ro1m" 

(c) oJruo1m" 

(d) !!/21!ld},"lS1<B>" cfl>Oodo1m" 

6l6lruoacm ru11300CID:m t n..ll <!l> 1wcm1rua6ls .6l0J mmruam1m1w. morucm1oro mJJcdtffi.o n..IJCIDJ<m(lJ) 1m" moru 

(a) c8>:>18lO:J(U)" <TJI~W1 @oJI8(JlJ:J(J)1.0061Tlo 
(b) ~18ffi::>(U)" ~<ID1 ~nJIIICID:>(J)1cB6J61Tlo 

(C) ~e.Jdl> "lilt S:J6l6le.JOO 1am @§ 1((l1cB6l6ffio 

(d) ~18ffi:l(U)Jo c8>18lO:l(U)Jl!l:>CID1 6n.lffi"Ul1~1-9J11il1cB6l6ffio 

6l6lruoJam> dh:J01ll6Ull@J6lS ili<B>OOJdh'0oce6l" nij)Onrua• ~rnrmmmo~ rumJ"®J 

(<:~) ~orom11ll<06l::> 

(b) nJ-2:)1(ilJffil" 

(c) @(ilJ<.flG>" 
(d) sGO"mJ"oo6TIU 

15 6lSru118nO:lGJTB o1®1ruo1or3 ~nJ13<ID:.>(f)1cOOJm>CID" 

(a) 6l6lruOJJ®.fho01llm:.>61Tl" 
(b)' (lJ)(lJ)" oo:>ru1cfh cfh:>Cl1lllll::>M" 

(CJ ClU"to1!ilc8>:>01lllll:l61Tl" 

(d) ClUJ:JBOOJ1cB>c8>:J01lllll:J61Tl" 

16 m1cmm3 lildh"n9J:>dbruoJo 6ldb§1S6lm6l@ m1cmru1m3 m1(TT)Jo lil<B>"n9.l'looacmllil" 

(a) 6l§JoCID6ltm m1cmom ltllilOJ<ID1rn3 nJ(lJ)1W::>OO ltlli)ffiJOJ01.00:>6lllll 

(b) .o.J:>mro"ro16lcm'o cfh6m1dbcfh6l@ mmcfhlllruw"oo" n..~:>wl-2:1" 
(c) oJJOOJn..l:lSJIIIJ~,t6lcfh§1S6Ul3@1illruoo" m1onru16lm (lJ)1((l19;1Jru1§" 

(d) ~ru<B>"ts1cfh" oJ:>mro"2Q16lm BJm1w113ruW"4l6l" cfhsrnrm1ru1§" 

17 ~wam1cfh ~~aaoo" m1m.lllll1romow 6lc8>§1S6Ul3@1m3 (lJ):JillfffilcB6lJcmrucdoo" m1cmillruru"4l6l:>®101ooooo cfh:J06Tl)o 

(a} ~ru ru@6llil CID<fb"(lJ)1wa~(lj):J6Tl)" 

(b) ~ru oJ:>m~"ro16looq .a.61Tl1cfh.a.6l~ n.J:Jw141acfh~Gliacma. •' · 

(c) g,Qruw1m3 mlmr<OO n.J®1ooacm1~ 

(d) gQru gQrudb"ts1cfh" .o.J:>m§;!"gJ16lm Bj!lll1<ID118ruWvcfl6lv .e.smrro1ru1sanna 



(a) <UliJ<Ol16loiiO ru1(1l) 1o!li"S<IDJcLlo dhJSJ<llli:UJ6lTl" 

(b) «lltl<lJl1(j)oiiO CU1(1l)1o'll"S<IDJcLlo dhJOCUJ6TO" 

4 

(c) «lltlan'lm" COl~Jct!:J1cOO:><DJ@~ <£~>w1ru" <fl>JSJCOli:U:>GTn" 

(d) «llll<Ol" ffilJ~:UBm:>w1 cfb1§J<man1m:>ru:>6m" 

. . 
(c) 6l6llcLlC!l01(.ll)1am cfbJS1 cfbSamn1 ru1SJffi) 6",6JCUOJJ<ID1lcfbdl6l~SJil!TGl1(.ll)JGffi" 

20 ~I:Ucfb "l s1c66l" «llll6J(.ll)6mJcfbOO l nJrucilamn 1~1:fl6lJ <3mJ000 l COl 1CLJ1m1 'l,JCI)"CI)Jc6.>00 ~nJI3(.ll)JCI)1.00GTno o(j)<mJcLlO(.ll)JCTT• 

®1m" cfb:>Gl6mo. 

21 CWI3(.ll)JC\DJ.e:.@J• LS:>oilou1ffil"OOOJcfbi!)J• ~6m:>.OOJonan1m" gQci113mm1(.ll)rua• oo1ru113.000GTnJ•· cfbasaanru:>(.ll)1 @eLl 

13(.ll)JCI)1.ooaon<m1m" <fl>::l<36TOo ~cu 

• i 

(a) ffi!i'.J n Jillcfbt;l!Yl~.~Gm" 

2 3 6lnJW1m1 01W:Jcfb "a!!!ml ffiSc£16JJI3CTU:JOO ffiJJ fll S:l6mJcfb~J6lS 130ICI)<lJl cft.JOW" c66l:JOO ~nJQI(Jl):JCI)1.00J<m®" 

(a) cLlJJ13~p6m1(.ll)o 239 
(b) nmm~ru. 
(c) · ffilmJJo'll"S (.ll)JI30ffi1(.ll)o 

(d) cfb:>nu"m1w. 
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24 M0oUJ6l6>0mOlliJo aaSJMI!lJ~ ISOW1tSC!ll:lClllJ6>S (long wave radio) ~OJJrnM1 (1))<0oUJ5l6lGc3'1!.1~o c£l:>JOniJ~ 
~ow1~Clll:J6>Clll (short wave radio) <BYDtanJa u n'111.'ZJU 

(a) .a,asa(l))2J:J6T11u 

(b) dbJOOJJGffiu 

(c) ruJMpnum1ru 

(b) lllJCffic£l:>J§1 nJOClll:Jod <ru:>UJ1.00Jcfb(l))1gJ 

25 11 Q V om lnJfo.Jmci!TOl1.00Jfm 6lCilJ 6l6lOJBJJM OJ1§JnJdb06T11o ffi:!mJ6lS ru1SJdb@1om tnJOJmmm>1ct!!1c&b1JCTl)Cl»1mu · 

!Ul:J6l\P 6ldb:lSJ<mm101cll6lJcmOJC!ll1om nll)(l))16lrroO <runO:JC!lllllJOJOO~Ill:J6T11u ? 
(a) 6lQ;Yrl!lu <BYDrau tS:>rrocm" 13nn:>mmm 

(b) -~q;yrl!l" w'!J6T113 ts:>rrocm" tann:>mmm 

(C) ~PJd:b"tS1d:b" 131llJili§Jc3 

(d) lnJ!Ul1illu,JuJ. d:basa(l))<oil !!!~ d:bmJ1 

26 6HilJ OJjdh "(1)) 1mJ" cf)6) u 6lnJC!ll1cmou 6l.nl<y)Jcmll» 1m:>OJC/ll~lll:>Clll nJ4J m1o, ell> 1§acrn(l))1mu <BYDm>:>~ (1)):>6>\P 6ld:b:>SJI1!TO) 1 

01cll6lJ CTT)(IJC!ll1Clfd n(j}(l))a rumtm61lll~ mmn1<1Rl 13nJmcf)6)6T11o 7 
(a) m1ruC!llJo .nlJOlrl!!Jo 

(b) m1ruC!llao l!l6!0mC!llJo 

(c) lll6TOlmC!llJo AlJOlrl!!Jo 

(d) m1ruC!lla· 6lOJ~Cllla· 

27 G!nOCTUu, m~atscoil nll}cm1 6l6lt!JffiJdb~ (l))Olll1illJ@l!! 6l1Jffi 0 (.Uo 130Jc36lnJSJil!TO)J(ll)(l))u 

(a) n0J6C1Uu 

(b) <ruJl'!f 

(c) 'lJW"w" 
(d) 6lmC!ll1rro <ruJl9,t 

28 tam:>ill!pm OJ:>nOm6m~J6lS 6lcmomna" ~wum,n'11JcOO <ru1ouuooumn1om @nJI3m>:>(f)1d)6)acm @nJd:b06T11o 

(i:t) ~odwd:bun'11rro 13d:b:>Clll1rro 

(b) (U)Clllffi:Jilll!lJ 

(c) tSm:>IS§:>m 

(d) l s:>odcm"Ginn:>mmm 

29 6l6lt!J'!J(U)" ((IJJ1.000Jc£l:> ~1u)(!J C1U"lfl1<3d:l>JOlll6m@J6ffi:lc&6l Jcm(l))1m" nll)OOOlJo ~I1!TO)(Illll:JC!ll(l))u 

(a) nJ'1J1<3J<ru" 

(b) m1c&6lom 

(c) s6Yl"cm"oood 

(d) ~~m1.sceGJo 
:i 

30 230 V. ~~ 1St C1UJ(l))ffi}1cod m1cmJo 6 V 6lodO 6l!ilJ 6l"ll~6l"ll u l nJdb:>Cill1ct!!1ceGJ6T116lt!Hih 1coiJ (l)):J6l\9~0<IDJtTOOI<l»1Clfd 
n(j}(l)) u ~ nJ 13 Cll) J (f) 1 c6Gl6T11 0 7 

(a) ~rua"ts1.a," tSm:>ta§:>m 

(b) (U)COlffi:J!Sill'J 

(c) cm"6loo~"<BYDrl!l". t soodt:TU"a~na:>mmm 

(d) cm"6loo~u W'!l6T113( s~rrocm"Ginn:>mmm 

•· 

: ~' 



APPENDIX- VII{A) 

UNIVERSITY OF KERALA 

DEPARTMENT OF EDUCATION 

THEORY AWARENESS TEST IN PHYSICS FOR STANDARD IX 

INSTRUCTIONS 

1. This is a test to measure the physics theory awareness 
in physics. 

2. This test contains 30 questions which are to be answered 
within 45 minutes. 

3. Each item has four answers indicated by a, b, c and d, 
out of which you have to choose the most appropriate 
answer. 

4. Be careful not to write anything on the test booklet. 

5. Write your name and name of the school on the sheet 
provided before you start answering the questions. 

6. After answering the questions, return the answer sheet 
and the test booklet. 

I I I I I I 

1. Which of the fol1owing statements is true regarding 
long-sightedness? 

A. Longsightedness is caused when the eyeball 
becomes smaller. 

B. Longsightedness is caused when the focal length 
of eye lens is large. 

(a) A is the correct. 
(b) B is the correct. 
(c) Both A and B are not correct 
(d) Both A and B are ~orrect. 

2. The image formed by a convex mirror compared to the 
object is usuall~ 

(a) inverted and imaginary 
(b) rect and smaller 
(c) real and inverted 
(d) larger and virtual 
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3. when the object is placed at the focus of a concave 
mirror, the image is formed 

(a} between F and mirror 
(b) between F and 2F 
(c) beyond 2F 
(d) at infinity 

4. Small insects float on water in ponds and in open 
tanks. This is possible-due to 

(a} viscosity 
(b) surface tension 
(c) adhesion 
(d) cohesion 

5. For shortsightedness rays from distant objects are 
brought to focus at a point 

(a) on the retina 
(b) in between eyelens and retina 
(c) behind the retina 
(d) in front of the retina 

6. If the diameter of a capillary tube is doubled, the 
rise of water in the capillary tube. 

(a) will be increased 
(b) will be decreased 

- (c) will not change 
(d) cannot be anticipated 

7. The rise of water in plants is due to 

(a) osmosis 
(b) capillarity 
(c) atmospheric pressure 
(d) diffu:sion · 

e. surface tension exists 

(a} in the'bulk of the liquid 
.(b) only on the top surface of the liquid 
(c) both on the surface and bulk of the liquid 
(d) only along the lines of contact with the container. 
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9. Surface tension 

10. 

11. 

12. 

(a) increases uniformly with temperature 
(b) does not change with temperature 
(cJ decrease with temperature . 
(d) increases at random with temperature 

Frictional force 

(a) can be completely avoided 
(b) can be minimised 
(c) cannot be minimised 
(d) remains same 

•! 

Friction can be minimised by 

(a) using ball and roller bearings 
(b) lubricating 
(c) polishing 
(d) all the above 

Centrifugal force is directed 

(a) away from the centre 
(b) towards the centre 
(c) along the tangent drawn to the 
(d) along the circumference of the 

circle 
circle 

13. Which of the following is the best non-conductor? 
(a) air 
(b) paper 
(c) vaccum 
(d) glass 

14. The size of a solid increases when 

(a) heat energy is given 
(b) electric energy is given 
(c) mechanical energy is given 
{d) sound energy is given 

15. Lubricants are introduced between two solid surfaces 
for reducing 

(a) elas~ic force 
(b.) elec.trostatic force 
(a) magnetic force 
(d) frictional force 
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16. When liquid ammonia evaporates, temperature 

{a) :increases 
(b) decreases 
{c) remains constant 
(d) increases and then decreases 

17. Which of the following statement is correct concern­
ing an insulator? 

(a) It is a good conductor 
(b) It is a bad conductor 
(c) It absorbs heat 
(d) It radiate heat 

18. When pressure on the surface of a liquid increases 

{a) its volume increases 
{b) Its volume decreases 
(c) its boiling point decreases 
(d) its boiling point increases 

19. In oil lamps, the oil rises up in the weeks due 
to the 

(a) pressure difference 
(b) property of viscosity 
(c) property of capillarity 
{d) temperature difference 

·~ ...... 
·: ·~ 

20. Mechanical energy can be converted into 

(a) sou:nd energy 
(b) electrical energy 
(c) heat energy 
(d) all of the above 

' 1 

21. In a telescope the focal length of the eyepiece 
lens will be 

(a) smaller than that of the objective lens 
(b) larger than that of the objective lens 
(c) same as that of the objective lens 
{d) almost same as that of the objective lens. 
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22, The working of a centrifuge machine is based on 

(a) centripetal force 
(b) centrifugal force 
(c) gravitational force 
(d) electrostatic force 

23. When cells are connected in series 

(a) the current is increased 
(b) the potential difference is increased 
{c) the potential difference is decreased. 
(d) the resistance is unchanged. 

24. The melting point of an impure substance will be 

{a) greater than of the pure substance 
(b) less than that of the pure substance 
(c) same as that of the pure substance 
(d) greater ou less than that of the pure substance. 

25. A sounf heard by reflection and clearly distinguished 
from the original sound is 
(a) echo 
{b) resonance 
(c) reverberation 
(d) beats 

26. Which of the following law supplies the definition of 
roce? 

{a) ·Newton's Ist Law 
(b) Newton's ,IInd Law 
{c) Newton's IIIrd Law 
(d) Law of gravitation 

27. Certain metals when cooled to very low temperature 
near absolute zero, tHey lose their resistance 
completing. These are called conductors. 

(a) conductors 
(b) semdconductors 
(c) insulators 
(d) super conductors 

· .. ; 
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28. When a loud sound is produced in a closed room, a 
continuous rolling of sourid persists for sometime 
This phenomenon is known as 

(a) reverberation 
(~) resona ~e 
(c) natural vibration 
(d) forced vibration 

29. A body moving in a circular path, tends to move 
along the tangent to the circular path in the 
absence of 

(a) frictional force· 
(b) Centrjfugal force 
(c) centripetal force 
(d) surface tension 

30. Bats produce which of the following waves 
to detect obstancles in their ~way7 

(a) Electromagnetic 
(b) Infrasonic 
(c) Ultrasonic 
(d) supersonic 

• • • • • • • • 
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UNIVERSITY OF KERALA. 

DEPARTMENT OF EDUCATION 

PRACTICAL APPLICATION AWARENESS 
TEST IN PHYSICS FOR STANDARD IX 

INSTRUCTIONS 

1. This is. a test to measure the practical application 
awareness in physics. 

2. This test contains 30 questions which are to be answered 
within 45 minutes. 

3. Each item has four answers indicated by a, b, c and d, 
out of which you have to choose the most appropriate 
answer. 

4. Be careful not to write anything on the test booklet. 

5. Write your name and name of the school on the sheet 
provided before you start answering the questions. 

6. After answering the questions, return the answer sheet 
and the test booklet. 

. . . . . 
1. A persoq sees distant objects comfortably but wears 

spectacles while reading a book what type of lenses 
are used in his spectacles? 

(a) Concave lens · 
(b) Convex lens 
(c) Planoconvex lens 
{d) Planoconcave lens. 

2. The kind of mirror that a driver uses to get a maximum 
vision of his backside should be 
(a) Convex mirror 
(b) Concave mirror 
(c) Plane mirror 
(d) Spherical mirror 
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3. In a torch, the light source is placed at the 

(a) focus of concave mirror 
(b) pole of concave mirror 
(c) radius of curvature of concave mirror 
{d) none of the above. 

4. soaps and detergents help in cleaning the clothes 
because they 
(a) increase the surface tension of water 
(b) reduce the surface tension of water 
(c) absorb the impurities, duct etc. 
(d) change the chemical composition of the solution. 

5. Shortsightedness can be remedied using 
(a) convex lens 
(b) concave lens 
(c) double convex lens 
(d) double concave lens 

6. During summer, fa.rmers usually keep the top soil layer 
loose. rhis is 

(a) to increase the soil fertility 
(b) to increase the capillary rise 
(c) to retain soil water in the top layers 
(d) to reduce the capillary rise of water to the 

surface of soil. 

7. Clay is not dry compared to sandy soil because of 

(a) the nature of the particles 
(b) osmosis 
(c) the environment 
(d) capillarity action 

8. When oil is spread on stagnant water, mosquitoes 
cannot breed because 

(a) surface tension increases and oxygen supply 
cut off 

(b) surface tension decreases and oxygen supply 
cur off 

(c) viscosity increases 
(d) viscosity decreases 

is 

is 
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9. Hot water is preferred for cleaning purpose than 
cold water because 

(a) cohesion is decreased 
(b) cohesion is increased 
(c) surface tension is increased 
(d) surface tension is decreased 

10. Tennis shoes should have rubber soles rather than 
leather soles because 

(a} rubber sole is lighter than that of leather 
(b) rubber can be easily washed and cleaned 
(c) rubber gives a better appearance 
(d) rubber provides more friction than leather. 

11. Which of the following statement/statements is/are 
true regarding friction? 

A. It causes wastage of energy 
B. It causes unnecessary wear and tear 
c. It helps in the smooth running of the machine 

(a) 'A and B correct 
(b)·. B and c correct 
(c) A and C correct 
(d) tA, B and C correct 

12. Fat can "be separated from milk, in a cream separator 
because· of 

(a) centrifugal force 
(b) centripetal force 
(c) cohesive force 
(d) gravitational force 

13. Wood, plastics, ebonites, etc., are used for making 
the handles of pressure cookers, electriq i~n, etc. 
because they 

(a) conduct heat 
(b) conduct electricity 
(c) conduct heat and ~lectricity 
(d) do not conduct hea~ and electricity. 



iv 

14. When a metallic pendulum expands 

(a) it gains time 
(b) it loses time 
(c) it neither gains or loses 
(d) it stops 

15. Oil is sprayed on moving parts of sewing machine, 
clock, etc., for 

(a) preventing damage 
(b) reducing friction 
(c) increasing friction 
{d) completely eliminating friction 

16. Liquid ~nia can be used as a refrigerent because 

(a) it is a good solvent 
(b) it is easily available and cheap 
(c) it evaporates by increasing the temperature 

·around 
(d) it evaporates by decreasing the temperature 

around 

17. Wool~en dresses are used in winter season because 

(a) they conduct heat easily 
(b) they conduct heat slowly 
(c) they absorb heat 
(d) they do not conduct heat 

18. In a pressure cooker food is cooked faster because 
{a) boiling point of liquid is lowered 
(b) boiling point of l~quid is raised 
{c) it absorbs heat energy quickly 
(d) it retains heat for a long time. 

·19. Soldering of two metals is possible on account of 
the property of 

(a) viscosity 
(b) elasticitY .. 
(c) surface tension . 
{d) adhesion 

·.: 
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20. Light energy can be converted into electrical 
energy using a 

(a) dynamo 
(b) electric bulb 
(c) electric motor 
(d) solar cell 

21. In a terrestrial telescope, the final·· image will 
be formed at 
(a) 100 em. 
(b) infinity 
(c) least distance of distinct vision 
(d) none of the above 

22. A centrifuge is used to 

(a) dry clothes 
(b) separate cream from milk 
(c) pump water 
(d) to separate particles from suspension 

23. The batteri~s used in automobiles are made up of 
cells connected in 

(a) parallel 
(b) series 
(c) combination of parallel and series 
(d) alternatively parallel and series 

24. In cold countries salt is sprinkled on the roads 
for removing snow because 

(a) 

(b) 

(c) 

(d) 

when salt is dissolved the melting point of 
water increases 
when salt is dissolved the melting point of 
water decreases 
when salt is dissolved the temperature of 
surroundings .. increases 
the increase in presuure causes the decrease 
in melting point of ice. 

i '"I., i 

':.: 
. . . . . ' 

... · .. 
: ... 
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25. The property of sound which helps in using sound 
waves !or measuring the depth of the sea is 

(a) wave motion 
(b) vibration 
(c) reflection 
(d) reverberation 

26. A dirty carpet can be cleaned by beating it. This 
is in accordance with 

(a) Newton's Ist law 
(b) Newton's lind law 
(c) Newton's IIIrd law 
(d) Law of gravitation 

27. Electricity can be transmitted to distant places 
without loss of electrical energy with the use of 

(a) semi conductor 
(b) conductors 
(c) insulators 
(d) super conductors 

28. The walls of cinema halls are generally covered with 
sound absorbing materials. This· is done to reduce 

(a) ~requency of sound 
{b) reyerberation 
(c) resonance 
(d) forced vibration 

29. The devices like dryer which is used to dry clothes 
employ the principle of 

(a) circular motion 
(b) rotational motion 
(c) vibration 
(d) translational motion 

30. The kind of seund waves used to measure the depths 
of oceans and,to locate other vessels or schools of 
fish at sea are 

(a) electromagnetic 
{b) Infrasonic 
(c) ultrasonic 
(d) supersonic 
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UNIVERSITY OF KERALA 

DEPARTMENT OF EDUCATION 

APPENDIX - VIII (A) 

THEORY AWARENESS TEST IN PHYSICS FOR STD.X 

DIRECTIONS 

1. This is a test to measure the theory awareness in 
physics. 

2. This test contains 30 questions which are to be 
answered in 45 minutes. 

3. Each question has four answers indicated by a, b, c 
and d, out of which you have to choose the most 
appropriate answer. 

4. Be careful not to write anything in the test booklet. 

5. Write your name and name of school on the sheet 
provided before you start answering the questions. 

6. After answering the questions, return the answer sheet 
and test booklet. 

• •••• 
·' 

1. Which of the following has the greater wave length? 

(a) Red light 
{b) Vio+et light 
(c) Ultra violet 
(d). Infra red 

2. Which of the following has less scattering? 

{a) Violet 
{b) Blue 
{c) Yellow 
(d) Red 

3. Sun-burn is caused by the 

(a) ultra violet radiation 
(b) infra red radiation 
(c) X-rays . 
(d) gamma rays 

'I 
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4. Of the different colours of the white light, which 
colour has the greatest wave length? 

(a) Red 
(b) Violet 
(c) Yellow 
(d) Green 

5. The most suitable alloyfor making high.resistance 
wires is: 

(a) alnico 
(b) inwar 
(c) canthol 
(d) nichrome 

6. Safety fuse wire is made up of a material of 

(a) low resistance and high melting point 
(b) low resistance and low melting point 
(c) high resistance and high melting point 
(d) high resistance and low melting point 

7. Which of the following is a safety device by which 
maximum limit of the current to be passed through an 
electric circuit can be controlled? 

(a) Choke 
(b). Fuse · 
(c) Switch 
(d) Voltage stabiliser 

. I 

8. The 'h~ating element' in household electric heating 
appliances is .made up of a material of 

(a) high resistance and high melting point 
(b) high resistance and low melting point· 
(c) low resistance and high melting point 
(d) low resistance and low melting point 

9. If the length of a conductor is made half, its 
resistance. 

(a) increases 
(b) does not change 
(c) decreases to half 
(d) decreases~to one-fourth 
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10. When the thickness of a wire increases, its 
resistance 

11. 

12. 

(a) increases 
(b) decreases 
(c) does not change 
(d) becomes zero 

Fuse wire is included in an electric circuit to 

(a) increase the current 
(b) decrease the current 
(c) to check the excessive flow of current 
(d) to check the excessive flow of voltage 

The capacity for doing work is known as 

(a) heat.capacity of the body 
(bf sp. heat of the body 
(c) power of the body 
(d) energy of the body 

13. When current is passed through copper sulphate 
solution during electrolysis, the copper ions are 
deposited. 

(a) on the cathode 
(b) on the anode 
(c) remains on the electrolyte 
(d) on the copper rod 

14. Which of the following material is used to make 
temporary magnets7 

(a) Hard steel 
(b) Alnico 
(c) Steel 
(d} Soft ift)n 

15. Which of the following retains a major part of the 
magnetism7 

(a) Electromagnet 
(b) Temporary magnet 
(c) Permanent magnet 
(d) The core of a transformer 
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16. In lightening conductor, the principle made use of 
is that charge gets accumulated at 

(a) everywhere 
(b) no where 
{c) the flat ends 
(d) the pointed ends 

17. The purpose of providing petrol trucks with metal 
chains hanging from rear and dragging on the ground 
is to 

(a) give extra strength for the truck 
(b) help to reduce the spark due to friction 
(c) serve the purpose of a safety device 
{d) use when need arises 

18. Which of the following has highest sp. heat? 

{a) sand 
(b) copper 
(c) aluminium 
{d) water . 

19. Which of the statement is true regarding a step-up 
transformer? 

{a) the number of turns in the primary coil are 
greater than that in the secondary.· 

(b) The number of turns in the secondary are greater 
than that in the primary. 

(c) The input A.c. is more than output A.c. 
(d) The input A.c. is same as the output A.C. 

20. Three-pin plugs are used in household electric 
circuits 

(a);· to control the current 
(b) to control the voltage 
(c) to ensure better ·safety 
(d) to attach the plug more tightly 

21. Which of the following are semi conductors? 

(a) Boron and phospherous 
(b) Copper and aluminium 
(c) Silicon and germanium 
(d') Cadmium and strontium 

. · •. -
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22. The rays that can pass through the body without 
causing too much damage are 

(a) X-rays 
(b) alpha rays 
(c) beta rays 
(d) gamna rays 

23. In which on the following controlied nuclear 
fission takes place 

(a) nuclear bomb 
(b) atom bomb 
(c) hydrogen bomb 
(d) nuclear reactor 

24. Which of the following has greater frequency? 

{a) Radio waves 
(b) Micro waves 
(c) Infra red radiation 
(d) Ultra violet radiation 

25. An instrument in which electrical energy in one 
circuit is transferred into another without any 
electrical contact is 

(a) transformer 
(b) induction coil 
{c) A.C. dynamo 
{d) motor 

26. What will be the colour obtained by mixing blue 
and yellow. 

(a) yellow 
(b) white 
(c) bluish yellow 
(d) green 

27. Which of the following is connected commonly with 
the phase wire? 
(a) Fuse 
(b) Switch 
(c) Plug 
(d) Main Switch 
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28. Which of the following instrument is used to 
develop very high potential from a direct current 
(D.C.)source7 

(a) Transformer 
(b) Dynamo 
(c) Motor 
(d) Iriduction coil 

29. Which of the following alloy has the highest 
permeability? 

(a) Nichrome 
(b) Inwar 
(c) Alnico 
(d) Magnalium 

30. -The supply of electricity for domestic purposes 
is obtained from 

(a) step-up transformer 
(b) step-down transformer 
(c) Induction coil 
(d) Dynamo 

. . . . . . 
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UNIVERSITY OF KERALA 

DEPARTMENT OF EDUCATION 

PRAC'riCAL APPLICA'riON AWARENESS TEST IN 

PHYSICS FOR STANDARD X 

DIRECTIONS 

1. This is a test to measure the practical application 
awareness in physics. 

2. This test contains 30 questions which are to be 
answered in 45 minutes. 

3. Each question has four answers indicated by a, b, c, 
and d, out of which you have to choose the most 
appropriate answer. 

4. Be careful not to write anything in the test booklet. 
5. Write your name and name of school on the sheet provided 

before you start answering the questions. 
6. After answering the questions, return the answersheet 

and test booklet. 

. . . . . . 
1. Very distant objects can be photographed effectively 

by making use of 

a. ultra violet rays 
b. infra red rays 
c. x-rays 
d. gama rays 

2. Red lights are often used in signal lamps because 

a. red colour is easily noticeable 
b. red light is scattered more and so it is visible 

from a great distance 
c. red ~ight is scattered very little and so it is 

visible from a great distance 
d. red light has a shorter wave length and so it is 

visible from a great distance. 
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3. Which of the following radiation present in sunlight 
helps owe skin to produce vitamin D in our body? 

(a) Ultra violet 
(b) Infra red 
(c) x-rays 
(d) Cosmic rays 

4. Which colour light is most suitable to give signal 
to a person positioned at a great distance? 

(a) Red 
(b) Yellow 
(c) Orange 
(d) Green 

5. The heating coils in household appliances like eletric 
iron, heater, etc., are made up of 

(a) alnico 
(b} nichrome 
(c) copper 
(d) inwar 

6. An alloy of tin and lead is often used for making 
fuse wire. The reason is that 

(a) it is a very goo~ conductor of electricity 
(b) it has very high melting point 
(c) it melts easily if very high current is passed 
(d) it has low resistance 

7. A 15 ampere plug fuse is 
circuit in an industry. 

(a) load on the lines 
(b) step-up transofmer 
(c) step-down transformer 
(d) safety device 

provided in an electrical 
It acts as a 

8. Nichrome wires or tapes are used in household electric 
heating appliances because they have/are 

(a) high resistance and low melting point. 
(b) high resistance and high melting point. 
(c) good conductors of electricity. 
(d) low'resistance and becomes hot very fast. 
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9. A portion of a heater coil is broken off and if the 
rest is joined to form the coil, then the resistance 
of the coil 
(a) will decrease and 
{b) will decrease and 
(c) will increase and 
(d) will increase and 

power 
power 
power 
power 

consumption 
consumption 
consumption 
consumption 

will 
will 
will 
will 

increase 
decrease 
increase 
decrease 

10. There are 4 nichrome wires of diameters 2 mm, 3 mm., 
4 mm and 5 mm., and all four have the same length. 
Which one will give more heat if connected to the 
same source? 

(a) 2 rnm. diameter wire 
{b) 3 mm. diameter wire 
(c) 4 mm. diameter wire 
(d) 5 mm. diameter wire 

11. What should be done if in a domestic electric circuit 
the rated fuse vlire burns frequently? 

(a) Use a thicker fuse wire than the rated one. 
(b) Use a thinner fuse wire than the rated one. 
(c) Get the circuit checked for short circuiting. 
(d) Connect directly without using fuse wire. 

12. If in your town electricity costs 50 paise per kilo watt 
hour, you pay for 

13. 

(a) electric energy consumed 
{b) electric charge 
(c) power 
(d) electric current 

If an aluminium chain has to 
gold, it should be used 

(a) as the cathode 
(b) as the anode 
(c) kept in the electrolyte 
(d) connected betweeri~cathode 

be electroplated with 

and anode 

14. The most suitable material for the core of a powerful 
electromagnet is 

(a) alnico 
(b) sc;>ft iron 
(c) steel 
(d) tungsten 

. ' 
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15. The telephone receiver makes use of a 

{a) electromagnet 
(b) temporary magnet 
(c) permanent magnet 
(d) natural magnet 

16. The lightening conductor protects the building from 
lightening by 

(a) not permitting the lightening to fall at the 
building at all 

(b) driving away the charged particles 
(c) forcing lightening to fall on other b~ildings in 

the neighbourhood 
(d) conducting the electric charge tc the ground when 

lightening strikes the building. 

17. The occupants of modern steel frame buildings are not 
harmed when the buildings are struck by lightening 
because 

(a) these buildings are stronger· 
(b) these drive away the charged particles 
(c) lightening does not fall on steel frame buildings 
{d) steel frames being good conductors, they allow 

the charge to flow to the earth. 

18. Water is used in automobile radiators because of its 
{a) high heat capacity 
(b) low heat capacity 
(c) high cooling effect 
(d) availability in plenty 

19. In a transformer, the voltage can be stepped up or 
down to a desired lev~l by 

{a} varying the thickness of insulated copper wires 
(b) keeping the number of turns of copper wires constant 
(c) adjusting the input A.C. 
(d) suitably varying the number of turns in primary and 

secondary. 
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20. An electric iron should be used with a three-pin 
plug because 

(a) it ensures a longer life of the iron 
(b) it provides a better ·insulation to the iron 
(c) it ensures better safety by earthing 
(d) it is more qonvenient to use a three-pin plug. 

21. Most of the diodes and transistors are made of silicon 
and germanium because they are 

(a) good conductors 
{b) good insulators 
{c) semi conductors 
(d) super conductors 

22. X-rays can be used for taking photos of inner organs 
and bones because they 

{a) destruct the germs 
(b) can pass through the body 
(c) can be handled easily 
(d) can be produced easily 

23. The material used to slow down the neutrons in a chain 
reaction is 

{a) Plutonium-239 
(b) heavy water 
(c) enriched uranium 
(d) cadnlium 

24. The frequency of long wave radio when compared to that 
of short wave radio. 

(a) is more 
(b) is less 
(c) is same 
(d) cannot be ?nticipated 

25. If we have to use a household appliance which work only 
on llOV in our hone: which of the following instrument 
should be made use of? 

(a) step-up transformer 
(b) step-down transformer 
(c) Electric mOtor · 
(d) High resistance wire 
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26. A painter wants some bright green colour for his 
painting.Which of the two colours should be ffidxed? 

(a) Blue and red 
(b) Blue and Yellow 
{c) Yellow and red 
(d) Blue and white 

27. · Which of the following breaks connection \vith phase 
and neutral lines? 

(a) Fuse 
(b) Switch 
(c) Plug 
(d) Main switch 

28. Which of the following instrument finds its applica­
tion in the self-ignition system of Motor cars? 

(a) Induction coil 
(b) Dynamo 
(c) Motor 
(d) Transformer 

29. Which of the following is most suitable for making 
permanent magnets in loud speakers? 

(a) Soft iron 
(b) Nickel 
(c) Tungsten 
(d) Alnico 

30. To light a 6 volt bulb from 230 volt supply,. the 
device required is 

(a) electric motor 
(b) dynamo 
(c) step-up transformer 
(d) step-down transformer 

. . . . . . . 



SOCIO-ECONOMIC SCALE DATA SHEET 

4) ~00 

6) Ill «<le 

9) cfloS6•6TU:le<n61!ll6l@<M~014!~ ru1rume [«~~:l6lll' roHm1m1dl9<m adl>:l~9lll~1:o\ t q)CUI!!lb 7. OJ61!1l'Ql~OJ ru1a,pm~::Jm> 

m1eJ6l<DI<BS01~~(!1l::J6mv), ~!remllaJb l!llp}OJW~q)@!! Odl>:l~1!111111tOO ,.j l!reSCll/3~6li!:IS6!l!ll12dl>) 

<'lJ1«11:!0J" 

(!DcMldhi!1!11111:lC1J") 

(1) 

> - I ~ .... ..... 
> 
g 

,> 
'd -Cll 

(2) I ( 3) I 

0 ... 
..... 
~ 
> 
-d -Cll 

(5) c 6) I (7) I (9) I (9) 

-------·------- -- -- -- ---1---- --- ------'----1·---- ---

ouann:~~ m1 } 

m>ann:~amrm:~m 1) 

2) 

3) 

-------- ········-·······------- -- --

,. cfloS6t6TU1!1111116leJ } 

lllOOv l!reeU19llltro J) 
.\. 2) 

1 

I 

-----1----

; 

------~------------~--~------------------~~--~--------~--



APPENDIX X 

OBSERVATION SCHEDULE 

I DETAILS OF THE SCHOOL 

1. Name of the School 

2. Location of the School Urban/Rural 

3. Management of the School Government/Private 

4. Type of the School Boys/Girls/Mixed . 

5. Date of visit 

II DETAILS REGARDING THE CLASSROOM 

6. Standard 

7 . Str'ength 

: 

8. Physical facilities in the Classroom:-

Good Satisfactory 

a. Furniture 

b. Seating arrangement 

c. Electricity 

d. Water supply 

Poor 



III METHODS USED AND OBJECTIVES REALISED 

9. The broad methods/techniques adopted by the teacher at the 
time· of visit are:-

Good Satisfactory Poor 

a. Lecture method 

b. Lecture cum demon­
stration method 

c. Discussion method 

d .. Problem solving method 

e. Project method 

f. Any other (Specify) 

10. Instructional objectives realised:-

a. Imparting knowledge 

b. Developing scientific skills 

c. Developing abilities involved in problem 
solving, improvisation, etc. 

d. Inculcating scientific attitudes 

e. Developing interest in Scientific activities, 
literature, etc. 

f. Imparting training in Scientific method 

g. Providing 
Scientific 

awareness of the 
principles 

applications 

h. Developing power of observation 

of 



IV UTILIZATION OF RESOURCES 

11. Utilization of resources at the time of visit: 

· Good Satisfactory Poor 

a. Laboratory 

b. Audio-visual aids 

c. Improvised aids 

d. Reference books 

V ABOUT THE TEACHER 

12. Qualification Physics/Chemistry 

B.Sc./M.Sc. 

B.Ed./M.Ed. 

13. The teacher has the ability in:-

a. Presenting the content with mastery 

b. Maintaining classroom communication 

c. Using proper aids 

d. Linking theory to practice 

e. Using environmental resources 

f. Creating Scientific interest 

g. Questioning 



h. Demonstrating experiments 

i. Motivating learners 

VI PARTICIPATION OF STUDENTS 

14. The students have/are:-

Good Satisfactory Poor 

a. Listening 

b. Answering 

c. Remaining active 

d. Report with teacher 

e. Communicating 

f. Showing interest 

g. Any other (Specify) 

15. General comment on classroom instruction 

Good Satisfactory Poor 



APPENDIX XI 

List of Schools 

1. Model H.S., Thycaud, Trivandrum-14. 

2. Cotton Hill Girls H.S.; Vazhuthacaud, Trivandrum-10. 

3. Holy Angels Convent H.S., General Hospital Junction, 
Trivandrum-1. 

4. St. Joseph's Boys H.S., General Hospital Junction, 
Trivandrum.,...l .. 

5. Thiruvallam B.N.V. Boys ·High School, Thiruvallam, 
Trivandrum-17. 

6. Thiruvallam B.N.V. Girls High School, Thiruvallam, 
Trivandrum-17. 

7. Mithirmala Boys ·H.S., Mithirmala (P.O.), Trivandrum 
District. 

8~ Kannyakulangara Girls H.S., Vembayam (via), Nedumangad, 
Trivandrum District. 

9. St. Alberts H.S., Cochin-18. 

10. Parur North H.S. for Boys, N Parur (P.O), Ernakulam 
District. 

11. St. Theresa's Girls H.S., Cochin~31. 

12. Ernakulam Girls H.S., Cochin-11. 

13. South Ezhippuram Girls H.S., 
Ernakulam District. 

Ezhippuram (P.O),· 

14. Kuttamassery H.S., Thottumbhagam, Ernakulam District. 

15. Karukutty S.J. H.S. for Boys, Karukutty, Ernakulam 
District. 

16. Karukutty S.J.H.S. for Girls, Karukutty, Ernakulam 
District. 

17. Kuriachira St. Paul's H.S., Trichur 680006. 

18. Model Girls H.S. Trichur-680001. 

19. Trichur St. Thomas College H.S., Trichur-680001. 



20. Wadakkancherry Girls H.S., Wadakkancherry, 
District. 

21. Puttenchira H.S., Puttenchira, Trichur District. 

22. Poomala H.S., Poomala, Trichur District. 

Trichur 

23. Pazhanji .H.S., Pazhanji, (via} Kunnamkulam, Trichur 
District. 

24. ·Thozhiyur St. George H.S., Thozhiyur, Trichur District. 

25. Calicut Model H.S., Calicut-1. 

26. Providence Girls H.S., Calicut-1. 

27. St. Joseph's Boys H.S., Calicut-1. 

28. Calicut Girls H.S., Nadakkave, Calicut-11. 

29. Parayamcheri Boys H.S., Puthiya, Calicut District. 

30. Maranchatty 
District. 

Mary Girls H.S., Koombara, Cali cut 

31. Kunnamangalam H.S.,. Kunnamangalam, Calicut District. 

32. Peringalam H.S., Peringalam, Calicut District. 



APPENDIX XII 

KERALA NONVERBAL GROUP TEST OF INTELLIGENCE 

RESPONSE SHEET 

Name . ............................ (boy /girl) Age ..... . 

Standard . .............. (School) ............................ . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

13 

14 

15 

16 

17 

18 

19 

20 

Test I 

A B C D E 

A B C I) E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

A B C D E 

Test II 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

A B C D 

Test III Test IV 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D ABC D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C·D 

A B C D A B C D 

A B C D A B C D 

A B C D. A B C D 

A B C D A B C D 

A B C D A B C D 

A B C D A B C D 


