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1.1 Contextual Background

| In this age of space technology science has
pefmeated through the human life in such a way that, it has
" now become every ﬁan's everyday concern. It 1is Dbelieved
that the new generation must be equipped with the scientific
knowledge and attitudes to'grow and live in the modern world
as efficient citizens. 1If science is to enable a pupil to
adjust himself to the various factoré of his complek
.environment, he must be givenvan understanding of certain
‘basic and important prihciples and laws, which are needed in
'éolving 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,

iQZ\IHEIﬁsiQn 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 venture to
have scienge serve as the spine of the curriculum.

Thé ever-growing importance of science in the

economy and culture of any country and the ever-growing



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
proQide students’ with knowledge of material world and of the
forces of nature, which can be helpful to them in their
everyday 1life. It can enable the pupils to take up some
definité occupations... the most characteristic feature of
modern civilization is man's conquest of nature by the
application of scientific knowledge" (Joshi, 1956: 21). ‘A
stage has come that the progress of a country depends on how
. well it applies the avéilable 4scientific 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 neQ scientific knowledge, thus
all progress grows out of men's creative capacities"
(Vaidya,‘l97l: 2).

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



_that a required manual labour component in the curriculum
would help the purpose of training the students to Dbe
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 Educaﬁion. 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 productive 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, bﬁt
also as the bnly method of producing fully developed human
beings. The pragmatic philosopher Dewey aiso has 1laid
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



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
students with a basic body of knowledge, to help students
develop proper attitudes toward science and the world of
technology, and to assist students 1in acquiring the
fundamental skills of scienée, so they will be able to
function better within a scientific eﬁvirénment. All these
are highly desirable goalé; and none should be neglected.
Education has among its major.objectives the development of
éach student into a creative, innovative and independent
thinker" (Devito and Krocjover, 1976 ; 411).

The three qnderlying themes put forward by Schmidt
and Rockcastle (1968) regarding the teaching of science are
the following: (1) The foundation of all 1learning in
science 1is first hand experiences with real things, (2)
Science experiences need not inQolve unusual, elaborate or
expensive apparatus and materials and (3) Investigating
one's envirbnment 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.



The classroom, the home,lthe 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 stagé\
réquiresb 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 'prdduction function' in
education are the learner's time, instructor's time,
physical facilities, equipments and materials. The quality
and quantity of theselinputs and their relative proportion
depend on the educational approach followed (Ahmed: 1940).
While examining the running of a school from a series 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' 1learning 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 éft—quoted statement

that 'any subject can be taught effectively in some



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
school children.  Both men have emphasised the need for
iearning 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.systém is based on the learner and the
aids he requires. The éistinction between being taught and
learning should be clearly understood. So utilisation of
educational resources is a very important criterion for
effective learning to taﬁe'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 1is essential for economic



development of the country. This  will involve a
transformation of the system to relate it more closely to
the 1life of the peoplé“ (Education Co@mission, 1964-66:5).
National Policy on Education (1986) of India supports this
view. The large gap now ekisting pbetween 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 -1ife 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 shpuid be
taught to gi&e 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 Va positive bias to practical application

awareness. This will enable the students to apply the

knowledge gained from the classroom in real life situations



and help them.to acquire necessary scientific skills. This
will help to realise the fact that education is not juse
preparatien 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
aisciplinary 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 present that it is pfecisely 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 tﬁe 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



and help them to acquire necessary scientific skills. This
will help to realise the fact that edusation is not Just
preparation for life, it is a portion of life.

There 1is no doub£ 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 ﬁedium throdgh 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.5.S5.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 present that it is precisely the
progress of physics that determines the possibilities of
devélopment in a very wide range of sciences, from cosmology
to biology and medicine. It is physics that determines to a
large extent tﬁe foundations of our outlook as well as the
possibilities and limits of our practical activities.

If . physics education 1is 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 1is 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 shqw 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 eaucation for several feaéons. 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 professionalt In spite of this situational .importance
secondary education has always been and still remains the
weakest 1link in the chain. So any programme for the.
reorganisation and improvement of the system of edﬁcation

must pay special attention to the secondary education.
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Presént educational system in India does not seem
to meet the requirements of a growing economy. 1In 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 1is the most fundamental of the sciences

and therefore 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 concepts 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 throﬁghout
the education of the child" (UNESCO, 1968: 14-15).

The emphasié of physics teaching at the secondary
stage needs to be on developing the concepts through
practical application orientéd 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.
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In recent years physics curricula have been
criticised for containing too sterile a mixture of acadenic
facts and concepts and not enough of issues related to
recognizable everyday lives. 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 processeé, 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 physicé 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. 1In 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 not 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 situations 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 1level to give them a practical
application orientation. The purpose of this 1is 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 uee the same
information in inferential and applicational behaviour do
not necessarily go hand in hand. Students may make
considerable progress 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, neighbourhoods. School resources and their
putilizétzen have a positive impact on student achievement
(Guthrie et al., 1971 ; Averch et al., 1972). Accordiﬁg 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 Dbeen
accepted that physics teaching demands a specialised room
where activities ‘or experiments are done and also the
a§ailability of equipments and materials. Most village
schools in the State of Kerala lack worthwhile
infrastructure of facilities to engage children creatively.
But urban schools are often saddled with a lot of unused
equipménts. "A  very important quéstion is - 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 wunderstand better if they experience
(things. They understand principlés 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 essential that physics teachers should be trained
to wutilise 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 tﬁe 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 phyéical resources and orientation of
teachers. To quote the words of the Commission, "Most of
the curricular.reviéion 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 supporting 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 research 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(1964)
holds _the opinion that the basic content of physics course
is almost the same in all countries. Acqording 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
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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
//iittle 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 écientific, 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 éuggest 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 1is said
that practical application aspects are not highlighted in
classrooms. Teachers complain that schools 1lack required
resources for effective physics teaching. This seems to be
true 1in the case of rural schools of Kerala. Although the
prospects of resources in physics teaching are assumed to be
quite bright it 1is believed that even the available
resources are not utilized effectively by physics teachers.
If it is so, physics education in Kerala continues to 1lack
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
échievement 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 availabie 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 poteﬁtially influential factors for pupil
achievement are generally categorised as being associated
with home environment, school achievement aﬁd personality
factors. The influence of factors like intelligence, socio-
economic status, sex of the child, locality and management
of school on the scholastic achievement of pupils have been
extensively studied by many scholars. These have revealed
both pbsitive. and negative influences of these factors.
Therefore tq study the influences of these factors on
practical application awareness is a task of significance in
the present context. |

It is not known how far the teaching of physics in

the schools of Kerala is realised in terms of theory and
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practicél application awareness among pupils. it is
necessary to investigate these aspects and also to find out
wheﬁhef 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 Invesﬁigation
inio 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 ihclude'physical, financial, human and
community resources constituted of buildings,
library, laboratory, teachers, teaching aids,
environmental resources, co-curricular activities,
etc. |

Prospects of Resources: For the purpose of the

present study, prospects of resources is taken to

" mean the extent of availability and the 1likelihood

that the resources will contribute to the realisation

of certain objectives in education which among other

“things is practical application awareness.

Practical Appliéation 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 runngf 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, object 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 ﬁractical 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,
rural, government and private schools.

5. Physics theory awareness of secondary school

. pupils is satisfactory. .. ..
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Physics practical application awareness in

relation to theory awareness is not satisfactory.
There is a positive relationship between physics
theory awareness and physics practical application
awareness.

Physics practical application  awareness is
influenced not only by factors like intelligence
guotient, socio-economic stafus but also by the
extent of resource utilisation.

The effective utilisation of resources in physics
education helps to develop physics practical

application awareness.

1.5 Objectives of the Study

The following objectives are framed for the study:
To find out  the extent of availability of
resources 1in physics education in the secohdary

schools of Kerala.

To find out whether there exists any difference in

the availability of resourceé between (a) wurban
and rural schools (b) government and private
schools.

To find out the extent of utilization of.resources

in physics education in the secondary schools of

Kerala.
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To find out whether there exists any diffefence in
the utilization of available resources between (a)
urbén and rural schools, and (b). government and
private schools

To find out the extent of physics theory awareness
of secondary school pupils in the State of Kerala.
To find out the extent of practical application

awareness of pupils in relation to their theory

awareness.

To find out whether there exists any relationship
between physics theory awareness and physics
practical appiication awareness among (a) the
total éample (b) boys (c) girls (d) urban school
students (e) rural school students (f) }government
school students and (g) private school students.
To find. out the possible influence of resource
utilisation and sex, locality, management of
school (taking one at a time) on physics theory
awareness.

To find out the possible influence of intelligence
and séx, locality, management of school (taking
one at a time) on physics theory awareness.

To find out the possible influence of socio-

economic status and sex, locality, management of
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school (taking one at a time) on physics theory
awareness.

11. To find out the éossible influence of resource
utilisation and sex, locality, management of
school (taking one at a time) on ph&sics practical
application awareness. |

12. To find out the possible influence of intelligence
and sex, locality, management of school (taking
one at a £ime) on physics practical application
awareness.

13. To find out the possible influence of socio-
economic status and sex, locality, management of
schbol (taking oné"at a time) on physics practical
application awareness.

l4. 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 schodl 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 1III). Relevant data were collected from the
subjects under study, using adequate tools and techniques
like questionnaire,Aachievement 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 1light on
the extent of availability of resources in physics education -
and the extent of their utilization. This analysis is
expected to give an idea of the institutional facilities
available for physics education in the secondary schools of
Kerala.

The actuall position with reference to certain
factors identified as resources ~ physical, financial, human
and environmental - were taken up for the study.
Qualifications of teachers, workload, inservice training,
.co—curricular activities etc. were also taken up for
coverage in the”investigation.

Incidentally - the study is_also expected 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
éecondary school pupils in physics. The analysis of these
tests islexpected 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 the secondary
schools in Kerala personally, to have an effective
evaluation 6f the resources neéded for ﬁﬁysics 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 practiéal 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 physiés 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 1in physics
education, it  concentrated mainly on the institutional

resources. Detailed text book analysis,vwhich could have
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yielded. information about the préctical 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 applied 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 réport is presented in five Chapters, the
details being as follows:

Chapter I is fhe introduction and as noted above, contains
all the relevant sections of an introductory
Chapter.

Chapter 1II presents the review of related 1literature 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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is concerned with the analysis of data followed
by its interpretations.

summarises the study in retrospect. The
implications of the study are discussed and

suggestions for further research are also given.



CHAPTER 11
REVIEW OF RELATED LITERATURE
CONTENTS

Resources in Education

Site, location, building, classroom and playground
Library

Laboratory

Audio-visual aids

Co-curricular activities

Environmental resources

Teacher and in-service programme

Practical Application Aspects

Intelligence, Socio-Economic- Status, etc., and
Academic Achievement

Socio-economic statps and achievement
Inﬁelligence and academic achievement

Sex differences and academic achievement
Locality of school and academic achievement

Management of school and academic achievement
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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.

A2,1} Resources in Education

Science 1is 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 ofvphenomena 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 1India 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 wutilization 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 fﬁture rather than for
immediate interests.

According to Seay (1953), resources cah be thought
of as being natural, technological, human and institutional.
By.natu;élléésougées is' meant those coming from nature, such
as soil:V‘minerals; water and climate. By technological
resources is meant the tools of science and inventioﬁ, such
as cars, bulldozers, chemical analysis, aeroplane, etc;
Human resources are the people and their potential energy.
From the people and their understanding come 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.

Thel 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

\//institutions. The fixed capital installations include both

land and buildings.

The financial resources such as fee, endowments,
returns from productive work etc., are to be used most
economically. It refers to all funds availableA to
educational authorities to spend on services- and goods-
needed for educational operations.

Human resources in education means the time,

labour and energy of the learners, instructional personnel

‘and support personnel, including planners, administrators as

/

well as parents, is by far the most valuable and .expensiVe
of 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
énd usually not included in resoufce estimates.’

The  community resources provide dynamic,
interesting and real life opportunities for teaching. and
learning. Thé community opens its door for experience

through its resource people, field trips, etc.
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According to .Krupskaya, “We should 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
the scanty resources that were available. The true
practical workers even in the culturally most advanced
countries teach the same things that Pestalozzi wanted to
teéch to children namely, how to make use of the world
around them and how to acquire knowledge from kowledgeable
persons.

Krupskaya (1985) eméhasises 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,Aevery shop,
every factory and every plant in acquainting children with

modern technology in practice.

Sciénce is not hardware.) Science is in essence, a

viewpoint, an_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 help 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 allocated to education. After a quarter century
of rapid expansion of public resources allocated to
education (1950-75), public authorities and public opinion
aré 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
resources and also their effective utilization. Impact
implies 'effect', and 'effect' implies 'cause'" (Spady, 1976
: 186).

In U.S.A., many studies havé examined the
relationship between school  resources and = student

achievements.- Most of these'stﬁdies have been summarized
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by-Guthrie, et al. (1971) and Avefch, et al. (1972).

The finding of the study by Ribich £1968) sﬁggest
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. 8Site, 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 ?ery 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 reéognize 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
eduiiz;onﬁf’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. Planhing 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 4 to 8 Hectares
schools with or without primary section

Secondary schools (High schools) _ 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 physicai
environment can become a great handicap in developing the
proper espritde—cbrps or enduring_traditioh or a sense of
loyalty to- the institution" (Saiyidain, 1955 : 91). The

school building should satisfy the triple conditions of

T
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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 ﬁhe future.

The building constructed at times, are not
properly maintained for use. 1t will be generally agreed
that the facilities iﬁ 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
planninq 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

M R
resdurces 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 maximuh_potential throughout the year"
(1964-'66 : 40). |

Oddie (1966) in his study examined the problens
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 standards of performqnce. He presented a
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 trﬁe
in the case of Kerala which is a thickly populated State of
India. Kerala Education Rules (1958) is very specific in
prescribing 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 1s an interaction
between children, teachets, materials and equipments and
facilities. For the proéress 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 and constructing science facilities and
materials. "Flexibility is a key to va suitable science
teaching facility .... This flexibility of classroom
facility makes it easy for the teacher to convert any

classroom into an effective learning centre" (Anderson, 1970

192).

According to Jacobéon (1970) 'A self contained
classroom' - should have the following arrangements :
classroom as a laboratory, a science activity centre; a
centre for 1life 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 wunits, work
areas forlstudents, outlets for water, gas and electricity,

chalk, peg boards, clock with sweep second hand, T.V.
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antennae connection, locked storage for audio visual
equipments, dark rooms, etc.

The science classroom and laboratory are the Kkey
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 1is more than a place where academic skills are
taught and learned, it is a miniaturé’ 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 atmdsphere and environment in which students
encounter science affects attitudes towards science and
their achievement towards science.

According to the Kerala Education Rules (1958) the
maximum strength of a c¢lass 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 ﬁhe
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 specifications
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: gquite 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
secéndary schools of Gujarat State and the study revealed
that the position of physical facilities is generally
satisfactory in all the schools. | |

The 1lack 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 objeétive of the investigation carried
out by Govinda (1980) was to appraise the quality of
existing 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 B
(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 coﬁfirms the lack of proper
accommodation and facilities such as buildings, 1library,
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 wén»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 Aquick
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
fundé allocated  for pﬁrchase of physical education
equipments are not utilizedir Roy (1960) attempted an
investigation into the provision for physical education in
the schools of Howarh and the finding were in agreement with
that of Perimbamutoo's.

Unnithan's (1969) study reveals that the provision
6f 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 éevelop 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 arrangea systematically. - 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 illustraﬁions, quality of
printing, 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 1in
ceftain cases. Much of what is présented in most textbooks
in the hands of students need elaboration, summation, and
alternate presentétion by the teacher. Many high school
students do not have the practice and discipline to study
carefully textbook material with fhe view of mastering the
subject on their own (Kutliroff, 1970).

Best materials for science courses can be obtained
from different sources, proviaed the sources of information
must be reliable and up-to-date. Nunn (1956)Ahas classified
the sources. of information as the local sources, national
scient%;ig__spcieties, information.ﬁ£§£:§;§§355ént s;:;;es,
information from private enterprises, reports of research
institutions, national libraries, journals and reports from

other schools. : .' —
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Studies have indicated that theAtype of reference
material usea in the instruction of a science course can and
does affect the learning outcomes. Yager (1965) reports
that use.Aof multi-references in the teaching of physical
scieﬁce can affect such learning outcomes as skill in
critical thinking and ability to understand the nature of
séience and the men who pfactice science.

As far as printed educational materials are
concerned Eaton (1963) and Williams (1963), found that same
materials are not ﬁecessarily 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.

M School libraries provide different types of books
and referénce 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 fhe schools. |

Maucall (1978) in his study proviaes a description
of the use of libraries and library resources by academic
high school students preparing papers for wide-pendent study
projectg. The following were some of  the findings :

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

The findings of the study conducted by Bafki 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 librariés.
They also reported that the physical environment of ‘the
libraryuﬁas 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 conditions hinder complete
utilization of libraries by students and teachérs.

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
the 1Indian schools do not..have adequate library and
%aboratbry facilities.. This is revealed throﬁgh 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 experience 1is
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 thé apparatus that they really accept the
phenomenon concerned. The knowledge acquired in this way is
something of their own, no longer something sgcond-hand;

Sincé experimentation involves 'learning by
doing', there can be no substitute . for it. Pupil
experimentation is an essential part of good sciences
education. Opportunities should be provided for the pupils
to perform 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 A 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 eduqatidn are a little more
sophisticated. 'iThe nature of physics is such that some
apparatus 1is eséential for its teaching. While stressing
the importance of apparatus in physigs teaching at secondary
‘level Norman, et al. comment, "A country which starts by
saying that it is a poor country which cannot provide
apéaratus 'and needs supplies of paper cut-out models to
illustrate the principles of electricity should probably not
attempt to teach electricity at all in 1its secondary
schools" (Norman et al., 1972 : 173). Physics 1is an
experimental science ahd it is very important that' the’
children .get personally involved so that they come to
understanding. Personal involvement occurs when children do
experiments 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 aﬁd forget, see and remember, do and
understand' is widely accepted as the ideal for physics
teaching. For this to be achieved, 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 wérking individually, in pairs or at the most
groups of four. It is true that sometimes this 1is not
practic;ble - mainly due to two reasons. The apparatus
needed may be too expensive for the school to have "it in
guantity and the second reason is the time ‘factor: it may
not be possible to complete the course if each pupil did
experiments individually.4

In most Indian schools, individual pupil
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 fhat pupils working in pairs derive less benefit
from an experimenf than do pupils working individually. The
difference however is notrgreat enough-£o justify the added
eﬁpense of providing individual sets of équipment for all
experiments.

By énalysing high school textbooks and laboratory
Yorkbooks in several sciences and interviews with science
teachers, Pella (1961) reports the wvivid functions of
laboratory 'as follows: laboratory is a means of securing
information, determining cause and effect relationship,
verifying certain factors or phenomena, applying . what 1is

known, developing skill, providing drill, helping pupils
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learn to wuse scientific methodsAof 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 work) in the middle
schools of Kuwait. The result of their énalysis indicate
that the middle school students in Kuwait find science
laboratory work to be.hecessary, 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 Dby
Ben—ZVi, et al. (1976) also reveal the-positive attitude of
High School students to@ards 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 realizing the curriculum objectives. Since

classroom environment 1is 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 wi£h the findings of Hofstein, Gluzman, Ben-2Zvi
and Sémuel (1980). Their research study was aimed at
examining the question, "What is the role of laboratory work
in influencing students' perception of their ciassroom
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 scﬁools.' 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 1light 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 ihvestigate
the laboratory facilities in Indian Schools (Bose, Banerjee,

and Mukherjee, 1965; Rao, 1968; Govinda, 1980). They all
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report the poor and inadequate laboratory facilities and
lack of good dquality equipments in our schools. The
condition of kerala schools are also not an exception. This
is revealed through the studies of Jacob (1969) ; Bose(1976)
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
zand unsatisfactory. They hold the view that the school
autborities 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 ééucation.

Rajput, Gupta and Vaidya (1978) observe that due
importance to practical work is not provided to pupils. They
conducted a survey to study the role of laboratories in the
basic education of science as perceived by science teachers.
Their findings include: (1) 68.73 per cent of schools had no
water supply. (2) 91.43 per cent of schools Had no gas
supply. (3) 10 per cent of schools did not have labbratory.
(4) Practical work was not attempted in 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, poér quality of equipmehts and materials
supplied by firms offering lowest gquotations, etc.

If science apparatus 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 aiways 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 coﬁducted by
Ricker (1963) indicated that teacher preparation to use
equipment varied as did most equipment available to fhat
teacher.

The study conducted by Peter (1984) throws 1light
oﬁ the factors leading to wastage of resources in the school
education of Kerala. The findings include improper
~utilization of land and physical education facilities, 1lack
of proper library and laboratory facilities, non-effective
utilizatién of time, and community 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 adeﬁuate number of required teaching aids and many of

the schools are not wutilizing the available aids
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effectively. Physical facilities like bgilding, 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. Tﬁe proper use of audio—visual aids by science
teachers will enrich and vitalize their.instruction 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 experéence. A visit
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 educatofs 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
exterhal 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, 1377 and Bruner, 1960).

‘The content of science is so vast that we cannpf
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 includeabothu'learningﬁﬁaﬁd.

understanding. Some audio-visual aids do this bestﬂ‘thfgugh E
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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
utiii;y and need of the audio-visual technology in enriching
the ﬁeaching-learning situation.

Audio-visual perceptions give interesting, Jjoyous
and real appreciation of the concepts. It enriches and
improves everyday life, adds fullness to life and makés 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 situétiohs, can accomplish the following: (1) They
supply a concrete basis for conceptual thinking >and hence
reduce meaningless word response of study (2) They have a
high degree of interest for sﬁudents (3) They make learning
more permanent. (4) ?hey 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., 1962: 84).

Bruner (1969) has classified the devices according
‘to the type of experience attained by pupil. Films,
Television, Micré—photographic film, film strips, sound
recordings and the ‘like are the devices for vicarious
experience. 'Sequential programmes' are most subtle devices
used to 1lead 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 understénding of the
role of book, what it should contain, how to illustrate it
and how to make 1it. 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 wusing latest techniques in providing
illustrations" (Ootuka, et al., 1972: 216).

The other commonly used audio-visual aids in the
teaching of physics are slides, film strips, the overhead
projector, films, film loops in cassettes, tape recorder,

auto lecture, radio, television, etc. Although abundant in
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quantity the audio-visual aids are very heterogeneous. The
proper selection and effective use'of these aids is a very
important task for the physics teacher.

Sound guidelines for using instructional materials
are imperative if maximum values are to be achieved.
Principles that teachers can use in guiding the wuse of
materials are just as imbortant as the materials themselves.
Learning can be hindered if haphazardness and carelessness
characterize the use of resources. Same painstaking care’
that 1is 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 (includihg technicians) teachers often do
not ask for replacement when audio—visuai aids are mislaid
or broken, (c) lack of expendables, e.g. ink, special paper
etc. and spare parts, (d) Lack of electricity - The fural
areas of most Asian countries are not supplied with
electricity, therefore £here is a need for battery-operated
~ equipment to be used in such areas, (e) lack of éuitable
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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Aﬁluwalia and Aggar&al (1970) studied the extent
of the use of films and filmstrips as ' a medium of
instruction in seéondary schools in Tamil Nadu. They have
reported that 249 schools possesséd 35 mm. film strip
projectors along with 16 mm. filmstrip projectors and 227
projecﬁors 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 materiais in filmstrips and books on audio-visual
education. It is reported that the materials were classified
undef the heads - art, communication, craft, film;
filmstrips and slides, graphics, mechanical aids, printing,
photbgraphy, puppetry, television, radio, etc.

Kozloski (1974) ﬁas reported that use of simple
line drawing posters in the laboratory transmits ideas to
all the students without individualiy stressing each point.
They can be used to introduge new ideas, give directions and
classify operational définitions.

An investigation by Kathy and Bruce (1983)
revealed that the television écheme 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 'thé qchievement 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 ragked 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 no&elty to the teaching process. Sonar
(1978) attempted to locate the spots in the primary school
syllabus wherein filmstrip teaching can be resorted either
to supplement 1aboratory work or to revise, present new
matter, "and stimulate interest. It is clear from his
findings that science syllabus can be effectively taught
with the help of film strips. The use of these instructional
gids indicate the poésibility of improvement in- methodology
of science teachingf

Rao (1972) conducted an investigation 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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Poona, 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 using film projectors. (3) Many schools 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 wutilization
and comprehénsibility 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.

l'The outcome of Golani's (1982) investigation were
the following: (1) There was non availability of +trained
personnel in audio—visual éducation (2)  Accommodation of
equipments was a problem in many schools (3) The audio-
viSﬂal 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
enfiches 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. Thése 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
1aék 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 involveé an integration of the curricular activities

and co-~-curricular activities. Teachers can utilize co-
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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 fhe joy
that comes with accpmplishments which are recognised by
one's peers" (1961l: 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).



64

Students should be given the opportunity to reveal
their inclinations and to test and exercise their abilities
in various types of activities. 1In this regard the school
science club can play a major role. There is a vast
educational 1literature dealing with science clubs and-
related activities. A

The study by Clean and pudleston (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 ciub members and non-members of high' school.
Significant diffefence in the science achievement of
science club members and non-members was reported and found
that science club members were superior to non—ﬁembers.

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 systeﬁatic planning for proper
interaction between classroom learning and science club
activities.

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

there 1is no deliberate planning for a super structure of
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work in the science club over the base‘ of class room
learning.

Eventhough the significance of science club
activities are recognised, the way of physics learning
thfough science c¢lub 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 £he teaching of science in Kerala State. He
emphasises the need for linking class teaching with science-
club programmes.

Science fairs and exhibitions have Dbecome 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
kbenefit ~science fairs and exhibitions. | The greatest
éontribution of these lie .in the  recognition and
encoufagement 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 ana 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 collectively for its success. If
different schools of the same.lopality 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 students a desire for scientific research and
investigation. The multitude of exhibits can be stored and
utilized effectively for co-curricular enrichment which form
valuéble resources for physics education.

Discussing about the importanﬁe of science
exhibition, Ahmed writes: "The educators today ére trying
to make science education exhaustive. They are trying to
populafise 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 extent of pupil
participation in science fairs. The study revealed that
ﬁajbrity of participants had benefited through  their
participation with respect to knowledge, inspiration,
creative thinking, skill development, etc.

Sciénce fairs can be fun and rewarding experiences
for all students and teachers. Mc 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 concépt and positive attitudes towards
éther school,éctivities. 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 suppofﬁ thé
belief that these activities in science compare most
favodrably with curricular work in science in terms of
educational outcomes of many kinds. Theselactivities help
to bridge the gap between theory and practice and cater to

the development of practical application awareness.

2.1.6 Environmental resources

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
tﬁe materials and situations in the locai community. Such a
study will reveal richer resources than one usually is aware
of.

When pupils are motivated to learn science
incidentally, they will find science eQerywhere - even
outside the classroom and laboratory. Many of the materials
in the environment wﬁich 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 sﬁb—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 en&iornmental 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 thgt 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 fof
children to explore and internalize the meaning of what they
seé and hear. They provide chances for activity, freedom to
move, to explore, and to experimen£ which in turn will
contribute directly +to the discovery learniné and afford
chances for grésping 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) arelbf 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.

E#emmal (1974) conducted a study on the wuse 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 teachiné.

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 Jlevel. 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
poésesses potentialities for enriching and extending the
educational experiences of pupils. A field trip offers
opportunities for pupils to observe directly and experience
what they visit. It offers an excellent link connecting the
teachers to relate classroom instruction to the practice of
life itself (Smith, 1961). '

The general potential ofl 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 positive
attitude towards the enviornment than those who had only
classroom instruction.

Kern (1985) 'éonducted a study to determine the
effect of figld 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 approach.

Mohanfy (1973) studied the efficacy of the field
trips in the teaching of socia; 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 laborato;y.
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 teachef
who has not had refresher course within the past five years
may flounder with fhe 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 pfésents a tremendous challenge.
If leadership to meet this challenge is 1lacking, - teachers
will ﬁend 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 deliverihg science
instruction for a broad spectrum of student abilities.
Science teachers must constantly administer laboratory
facilities and materials to preserve a ééfe enviornment and
hands=-on inquiry experiences. Teachers have traditionally
relied on in-service programmes ﬁor enhancing these and
other skills. -In-service education is a co-operative
'entefprise 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 professibns there is a need

to provide further training and special courses of study on
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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> teachers
to improve themselves. He clearly delineated the necessity
for planned programmes in in-service education for. the
improvement of school personnel and expressed the feeling
that to 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 réadings, (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 supgrvisioﬁ 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
gfoup which participated in an in-service programme On
student engagement rate was favoured than the other group
which did not participaﬁe.

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 Republic 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 performahce in their teaching of the
new elementary science curriculum.

| Molina-Mercado. (1984) undertook a study to
'determine the relative effectiveness of videotaped,
audiotaped or written transmission of thé content. The study

revealed that television and other media are useful as
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instructional media for in—éervice trainipg.

Ai—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 findings 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 tﬁe study by Matar (1986) showed
that teachers attached greater importance to £he areés of
scientific knowledge, laboratory skills, and some aspects of
delivering service instruction. The primary purpose of
Caracheo's (19855 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 thebKansas
City school District. The fipdiﬂgs 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 in 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
physics. is very useful 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 iﬁ daily 1life, thus making it
meani@gful to the learner. Research studies have shown
that \}f .the material is meaningful to the learner, it is
less égsily forgotten and less easily interfered with. So
it 1is the duty of a science teacher to attempt to make
learning experiences of student as meaningful as possible

“through careful motivation and applicétion 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 weli—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 1life. To
link theory and practice old metho@s have to be changed and
instruction éhould acquire greater substance.

_DeWey, Marx, Gandhi, Piaget, and Bruner have
highlighted the importance of practical application
awareness while emphasizing the importance of giQing
experience to students either through classroom situations
or through life experience.

The importance of experience is advocated by many
educational psychologists 1like 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 conclﬁsions that are taught in schools, with a medium of
attention to the methods of controlled observatioﬁ and

testing, wupon 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) 1is divorced from everyday
experiences of which science grows and into which it
returns" (Dewey, 1938a : 480). 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 wvital and verifiable
significance. An experience, a humble experience is capable
of generating and carrying any amount of theory, but a
theory apart from the experience cannot be definitely
grasped even as a theory. A theory tends to become mere

verbal formula, a set of catch words used to render thinking



80

of genuine theorizing, unnecessarily and impossible" (Dewey,
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 1labour.
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 practiée 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 action upon
objects as a necessary precursor to concept formation has
lent support to those who advocate an ’activity based
enviornmen£ for children. His theory has been considered to
have a particular application to the way we strucfure

learning in certain areas of curriculum. The most immediate
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and obvious relevance has beenAto teaching in mathematics
and science because so much of Piaget's work involved
scientific concepts and the link between theory and éractice
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 1is 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. B

According té Bruner (1960) who has attempted to
extend.Piaget's theories to classroom work, there are three
modes of instructioﬁ which keep children mentally active.
" The 1inactive 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 1is appropriate for children making the transition from
the concrete to formal stage of intellectual development.
The highest mode called symbolic, involves 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
:éxperience and cognitive level of the learner. In any
event, the. pre-requisite for symbolic manipulation is
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 whiéh 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 around them and to develop the capacity for the
practical application of their knowledge. ‘So formulating
'general courses' with emphasis on practical applications
and observations is a need of this century. This clearly
establishes a need for developing practical application
awareness among the secondary school pupils.

If pupils are to have the breath of view needed to
tackle the problems arising from the ap?lication of science
to their everyday lives, they should be equipped to do so

through 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
applicafions 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
diffibultibecause of the mathematics involved (1972 : 214).
Newbury and Armstrong (1962) believe that physical science
using simplé, 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
informatiqn 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 science teaching has shown _a

distinct tendency ofvgeneral change in emphasis from mere
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acquisition of assorted facts to the development of
functional learning, from wunrelated knowledge units 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 aﬁswers to problems and
still not understand the principles involvedﬂ The importaﬁce
of emphasizing applications of Physics in everyday life in
the physics curriculum has been stressed bf 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. Sciencé 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 tegcher should provide examples and suggest
éxperience—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 with
society.

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 facts,
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 othér 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 programmes
are being developed, for example, which present science
principles in contexts which are 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) revéals that students who
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practice the use of science perhaps have more accurate and
realistic perceptions of its usefulnesé éver 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
awareneés 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 .éoncepts 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
nmeasured students' knowledge using everyday language. The
Theoretical Form measured students’ knowledge using
scientific Language. The analysis revealed a significant
difference between students' applied theoretical knowledge.

The above discussion points odt 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 stﬁdy related

to student achievements namely intelliéence, socio—ecoﬂqmiq

status, sex, locality and managemént of school - are

sufficiently common place and s§ only research studies

conducted in these areas are reviewed in the ongoing

discussion.

2.3.1 Socio-economic status and achievement

Good defines socio-economic status as "the level
indicative of both the social and economic achievement 6f
individuals or group" (Good, 1945 : 222). Usually the
educational level, occupation and income are.considered as
the major componenté of this concept. One important factor
affecting the education of the childA is the 1level of
education of the parents; Generally the educated as weil as
the high income groupé 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 separately.

The performance in education 1is 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, 1966;_Abraham, 1969§}dpseph,



88

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 4t§é
relationship between ;ocio—économic factors and achievemepﬁ
keeping the effect of intelligence constant. His findings
reveal that on the basis of parents' education, occupation,
family income, type of lodging, size of family, cultural
level of home, students belonging to higher qualitaﬁive
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 wéé
partialled out.

Recent studies by Khanna (1980); A Panchamukhi
(1981); Jayannadhan (1986) and Yadav (1988) have shown
positive and significant influence of socio-economic statﬁs
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 Qf parents are faken ‘and
studied-séparately.

Marjoribanks (1983) investigaﬁed ‘the relafions

between occupational status, family_learningxenvironment'and
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childrens' academic achievement. His fipdings 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 1life
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);
bAhluwalia and Syam (1975); Salunke (1979) and Sharma and
Bhargava (1980) which did not find any significant
relationship between socio-economic status and student

achievement.

A recent study conducted by BAnand(1989) ‘"also

. el e
reveals that students' academic achievemg;€~—gﬁa_—~€héir
parental educational and occupational status have been

significantly correlated and inter-linked. Ganguly (1989

also found a significant correlation between socio—ecoﬁ6ﬁ§iﬁ
status and academic achievement.

In general the socio-economic status appears. to
correlate positively with academic achievement eventhough

there are studies showing very 1little 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
variénce in attainment in reading, problem arithmetic and
general information 1is accounted by this factor (Kemp,
1964).

There are enough evidenées 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
achievemenf and all of them obtained positive and
.éignificant relationship between the two factors and in
certain cases the relationship was found to be very high.

Between 1970 and 1980 many moréiresearch studies

were conducted- in this area and the findings confirm 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);
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 cognitiQé
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

fertile area of study by early differencial psychologists.
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These studies possibly originated from the fact that sex
differences were noticed in ﬁany of the ability dimensions
like inteiligence, differencial aptitudes, and as such,
researchers expected a corresponding differencial in the
variables like‘sghool 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
differences was in favour of boys for science sections of
the achievement fest 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. Bu£ Prﬁnett'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 girls.
George and Abraham (1967) compared the performance of boys
and girls and reported a significant difference in favour of
- boys for general science and general mathematics. Nair
(1963) 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. WNair and Ramachandran (1968) also
reported sex difference in science aptitude, the mean score
favouring boys. |

Powel et al. (1963) found no significant diffe-
rence between 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 girls.

The studies conducted by Keeves (1978); Murphy
(1978) and Harvey (1980) found that boys pérform better than
girls in science.

Andrew (1980) found that girls are superior to
boys in skills in scientific process. Howe (1981) conducted
an investigation into sex-related differences on a task of
volume and denéity,'and a difference favouring boys was
reported.

Butt (1981) reported that at the collegiéte level
there 1is no considerable difference .between - educational
performance of girls and boys. Erickson and Erickson (1984)
reported males are superior to females in academic

achievement at the secondary school level.
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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 éufficiently outscored the females in physical
science.

The study conducted by Haynes et al. (1988)
examined the differences between high, averagé and low
achieving Black male and female highl 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 inflﬁence the student
achievement, motivation, attitudes, etc. The facilities
available for physics teaching in urban and rural schdols
may differ. There is a belief that urban schools have better
educational resources than rural schools. The éfféctiye'

utilization of educational resources may‘ influenceﬁﬂthe
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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 wurban
pupils study in urban schools and rural pupils in ~ rural
schools, some studies relating to this theme aré presented
below.

Sheppard (1942) found that rural children were
inferior to their’ urban counterbarts 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 1in the average performahce 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 wurban pupils were superior to rural pupils in ﬁheir
academic achievement.

Nair and Visweswaran (i966)3cgnducted 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
thére was no significant differenée between urban and rural
subjects in academic achievement.

The findings of the studies by Suma (1987) and
Vasanthakumaran (1988) re&ealed that urban subjects were
slightly better than rural 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 managemen£,
that is, whether managed by a private organisation or a
trust known as @ private school or managed by a local
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 studiés 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 schéol had been
studied as one of the variables. These studies have made
comparisons in terms of a few educational variables 1like
academic achievement, personality factors and so on. The
findinés of these studies have been inconsistent.

The outcome of the study conducted by Sengupta and
Veeraraghavan (1985) was that academic achievementv of
students is a function of achievement motivation and types
of schools where théy 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 schobls. 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 éreas of the study
except academic requirements and teacher misassignment;@%i§

A comparative study of some educational variables
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of students of private and government schools 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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This chapter deals with the methodology of the
present study. fhe method adopted, the data gathering
instruments, the selection of sample, the procedure for data
collection and the outlines of,the statiétical 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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3.2.1 Questionnaire

The questionnaire according to Barr, Davis and
" Johnson (1953 :65) is a "systematic aompilation of questions
that are submitted to a sampling population from which
information is desired".

The questionnaife was used for collecting data
regarding the availability and utilization of educational
resources for physics education in the Secondary Schools of
Rerala.

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. Workloéd
8. Details regarding in-service progra

In section I general information regarding the
type of school, mahagement of school, classroom facilities,
‘etc. and personal data of the'respondent‘was sought.

| Section II was intended to colléct data regarding
library facilities and thé 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 materialé. | |

The purpose of section III was to elicit details
regarding laboratory facilities in the school. As it was
essential to bring out the extent of availability 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, secﬁion 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.
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Effective use of environmental resources both
numan and natural, makes science teaching effective and
meaningful. Environment provides abundant resourcés. which
are to be identified and utilised to impart concrete
learning in physics. Section VI was included in the
guestionnaire 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 1last 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 course, 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.



103

3.2.2 Achievement Tests

Physics theory awareness and practical
applications awareness in relation to theory 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 variébles,
Intelligence, socio-economic étatus, 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 othe¥ for
the use of étandardvx students. Each set consisted of two
tests namely> Physics Theory Awareness Test (PTAT) and
Physics Practical Application Awareness Test (PPAAT). These

tests were developed on the basis of standard IX 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

for 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 sciénce education
belonging to Teacher Education Colleges and eminent teachers
in physics education were consulted. Modificationé 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 6f 47 multiple choice items for both PTAT
and PPAAT with four alternatives each (included as Appendix
I1). 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 peveloping final tests

The tests in the final draft form were subjected

v
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“to éxperts for evaluation for deﬁermining 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 £he objective of the study (b) the
concept is helpful in creating practical application
awareness among students (c) the gquestion 1is clear and
unambiguous (d) both the theory and practical application
awareness questions are interrelated.

The next step was té find out how many teachers
and experts 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 (PTAf)'and
Physics Practical Application Awareness Test (PPAAT) were
selected for use in standard IX. In the same manner another
set of 30 questiohs each for PTAT and PPAAT were selected
for use in stanqard 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 wefe printed in four separate'bodklet forms. These
are included as Appendices V(A);'V(B)fMVI(Ajwand VI(B?llﬂThei

English version of the four tests are_includéd as Appepdi¢es
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VII(A), VII(B), VIII(A) and VIII(B). Score sheets were also

provided to students.

3.2.2.3 Illustrative examples

a)

b)

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.

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
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{a) convex mirror
(b) concave mirror
(c) plane mirror

(d) spherical mirror

Explanation
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.

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 (4d). ke
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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 aﬁd so it is visible at
a great distance

(d) red 1light 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 1is 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
S
ability of the subjects, a non-verbal test was used forﬁﬁthe

study. The Kerala Non-Verbal Group Test of Intelligenéé':for
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secondary schools (Nair, 1968) was 'employed to class%fy
subjects with three categories accordiné 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-Statns Scale

An adapted and modified version of the Socio-
economic Status Scale by Nair (1978) was ﬁsed 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 ﬁhe
investigator in consultation with-experts. This modified
scale was used for collecting personal information about the
pupil and for meaéuring the chiofecondﬁic Status;';gf

L

pupils. The details of categories and weightages given are’
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presented in Table 3.1l. The format of thée 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- 1Income Weigh-
No. , tage _ - tage tage

i — - - ———— — — = . —— —————— > Pt o T — " ——— T —n o -

1l 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.8.L.C. 3 Semi- 801~
: skilled work 6 1200 4
5 Standard VII 2 Unskilled 3 501- 2
labour 800
6 Illiterate 0 Unemployment - O Below 1
500

3.2.5 Observation
Observation was another technique employed%wfor

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 ﬁsed to supplement
data collecfed through questionnaire regarding ‘the
availability and wutilisation 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, location, 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
reproducg the characteristics of the population with ﬁhé
greatest possible accuracy" (Barr, Davis and Johnson, 1953 :
161, 162)~_Se1ection of the sample is done according to the

I

purpose of investigation. IR . R T
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Different samples were used for different toglgﬂ
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 ﬁhe study consisted
of 388 physics ﬁeachers of secondary schools of Kerala from
the southern, central and northern districts of . Kerala
namely fhiruvananthapuram, Erhakulam, 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
Thiruvananthapuram 114 111 225
Ernakulam 83 196 279
Thrissur 74 ' 161 235
Kozhikode 64 101 165

. : ot .%x:i-,{fjﬁ:‘.‘,,\;;}, RN I 'Uhsl“]‘;;;l"‘r';:'~
In order to make the sample representatlve ofﬁ the

PR

actual population, due_con51derat10n was glven "to factofs,
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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 7 T es 12
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 . ?rivate Total
Thiruvananthapuram ss 54 112
Ernakulam | | 45 | 60 105
Thrissur |
Kozhikode

Total
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Table 3.5 Distribution of  Sample According to the sex. of

Teachers
District A Male ~ Female Total
Thiruvananthapuram - 59 , 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 Kozhikqde
districts of:Kerala. Sample selection was done on the basis
of }stratified sampling technique’. |
As this part of the investigation was intended
ﬁainly to measure the theory and practical application
awareness in physics and also to study the influence of
resource utilization on practical appllcatlon awareness,
Al S e e R uthgud,

schools were selected accordlngly From each dlstrlct, elght

"
x;;“.,’

schools were selected which come :under ngh _Resqggce‘
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Utilization, Average Resource Utilization and Low BGSOQEGG
Utilization Categories. The selectioﬁ.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 wutilisation schools.
Schools having averages resources and where utilisatign was
rfound to be not so extensive were conéidered to be 'Average'
resource utilisatidn 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 takenAinto c§nsideration. “

(b) The scores assigned in this regard were '2' for ‘Mofe
than enoﬁgh and enough', 'l' 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 }Sometimesf and '0' for 'Never'.v

J

C : L. gl’ e S T 1 5_,%5 .
The schools having scoreésitabove:the - meant - i(M&ar)
were classified as 'High' resource utilisation schoéols’!
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those having scores below the mean (M-¢°) were classified as
'Low' resource utilisation schools. All the rest were
considered as 'Average' resource utilisation schools.
On the basis of the above ?rocedure 72 schools
were found to have availability of resources at a
satisfactory level. District-wise distxibUtion 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 utilisatibn. This included
some schools with low resource availability because in these
schools the .availablejj resources though not satisfactory
were féund 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, availability and utilisation of resources were
considered. Availability and utilisation 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
.Qn students of schools which come under the categories of
'High', 'Average' and 'Low' resource utilisation. The tests
were.planned to be administered on about 1000 students. each

from standard 1IX 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 More than enough Not enough More than enough Not enough
: enough and enough and enough ' ' and enough :
enough === mmemrmmcr e me e —mcmm s sss s smem o s s mme—o— o — e
Urban Rural Urban Rural Govern- Private Govern- Private
ment ment
Thiruvanantha- 23 . 89 16 7 31 58 10 13 48 41
puram ;
‘Ernakulam : :- 19 86 ; 13 6 : 36 50 7 12 38 48
: - : o § - : 3
Thrissur |- le - 81 11 5° 29 52 ) 10 35 46
o . ' o ‘ : -
Kozhikode | 14 | 60 10 4 19 41 5 9 28 32

e i > W S Sn A (e VR e Gmb S R N A D R W D o - w— g Gm G i Gy G ———————— ——————— i —— —— - T— ———— - ——— D " - " = T . o T —— - ———————




Table 3.7 District-wise Distribution of Schools According to Utilisation of Resource by Locality and Management

District. ‘High resource utilisation Average resource utilisation Low resource utiiisation

L R el e L R N e L e L e e e e P R L R L E R LR LDl ]

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

ment ment ment
Thiruvanantha- 14 2 16 4 12 16 23 8 31 i2 19 3 10 55 65 42 23 65
puram
Ernaku1a@ 12 3 15 3 12 15 19 9 28 12 16 28 18 44 62 30 32 62
Thrissur | H no- M a 7 1 15 10 25 9 16 25 14 47 8 28 3 61
Kozhilk.t?dei ) v - 0 4 6 10 14 9 23 8 15 23 5 3 M 21 20 8)
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many studeﬁts. would be available from about 30 schools.
Accordingly it was decided to select 8 schools from each of
the fouf districts giving a total of 32 schools for the
administration of the prepared tests.

Thus4 in all, 32 schools from the above mentioned
four districts of Kerala were selected from the three
categories of schools for administering 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 1locality of schools, management of schools and sex of
the subjects. FQr 'High' resource utilisation category
schools, the. sample consisted onlylof' urban schools as
resource availability and utilisation was found higher in
them than rural échools. The investigator came to this
conclusion after analysing the questionnaire for teachers
for assessing the extent of availability and utilisation of
resoufces 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.

L
§o b
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Table 3.8 Distribution of Sample According to Resource

Utilisation
High Average Low
District Resource Resource Resource Total

- ————————— —— A = - o= - — > it T W= - = = = S=t =t b G T W T W S L G . v W G S e - e @ e -

Thiruvananthapuram 3 2 3 8
Ernakulam 3 | 2 3 . 8
Thrissur 2 3 3 8
Kozhikode 2 3 3 8
10 w0 12 2
Total

Table 3.9 Distribution of Sample - High Resource Utilisation

Category o

District Urban Rural Total Govt. Pvt. Total
Thiruvananthapuram 3 - -3 2 1 3
Ernakulam 3 - 3 1 2 3
Thrissur - 2 - 2 1 1l 2
Kozhikode 2 - 2 1 1 2

—— . — — — — — —— S —— — ———— — T — —— — — —— - — i Y—— = fn —— - -

Total 10 - 10 5 g ]_0'
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Table 3.10 Distribution of Sample - Average Resource
Utilisation Category

District Urban Rural Total Govt. Pvt. Total
Thiruvananthapuram 1 1 2 - 2 2
Ernakulam _ 1l 1 2 2 - 2
Thrissur ' 1 A 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 1l 2 3
Thrissur ) 1l 2 3 2 1 "3
Kozhikode 1 2 3 1 2 3

———— — ——— —— - = ——— —— —— — —— ——— —— i —— —— " — - ——— - —

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
each 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 500 questionnaire forms)\to

a section of the sample selected for ] udy with 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

Number Urban , Rural Respondents

" District = 2 —--mmmmmmmmmmmmemmmes mmmmcecmmrmmceen mememmmmmm—m—m s —ms—m——eee
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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investigat;f 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
back 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 saméle was
found Eo be 388 frém the four revenue districts of Kerala:
Thiruvananthapuramn, Ernakulam, Thrissur and KozhikodéL
Details of distribution and collection of questionnaire

forms are given in Table 3.13.

3.4.2 Administration of Achievement Testé

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 waé 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 weregeﬁgured{%inf_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 aimost identical. The
investigator was present for all the test sessions. Teachers
were available for_help in administering the tests. Separate

scéring 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 Vback the score sheets, Intelligence test was
administered to the subjects. Score sheet for this was
provided separately (Appendix XII). After collecting back
the score sheets, socio-~economic status scale forms were

distributed and the subjects were asked to fill them up.

3.5 Cohsolidation of Data

The  tabulation of data has been done very
Carefully. The data collected by queétionnaire, achievement
tests, intelligenée test, socio-economic stafus scale and
observation schedule were tabulated on éeparate sheets.
Partially and improperly filled in questionnaires were
discarded. Only 388 questionnaires could be used for final
analysis.

The consolidated data..er@ﬁaaéhieVemenﬁ'Wtests;

intelligence test, socio-economic status 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 scorev sheets for PTAT, PPAAT, Intelligence
Test and Socio-economic status scale forms were scored and
scores subjected to statistical treatment consisted of:

l. Arithmetic mean

- fd
x = A+ =--xC
_ 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
fra®  (gra)?
2. S.D. = Cf---=m = ~Fem—-
N N
C - Class interval
f - Frequency of each class
d - Deviation of scoré.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 felationship 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) 1is classified into
three leéels (High 1Q; Average IQ; and Low 1IQ.) depending
upon the mean (M) and standard deviation (G~) of the IQ.
Tes£ scores for‘the whole group. Thus all subjects whose IQ.
score 1is 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 Averagé
IQ 1level. 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 1levels (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
sténdard IX students, 9 separate two-way ANOVA were,ﬁoundfto

be necessary. In the same way to study the influence of
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independent variables on the dependent variable '?hysics
Practical Application Awareness' V(PPAA) of standard IX
pupils, 9 more separate two-way ANOVA were found to the
necessary.

In the samé 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 méthod is
used to calculate the relationship between PTA and PPAA of

subjects.

{_xlyl
---- -~ C_C
N XY
Coefficient of correlation r = —w-cemomememee-
11 Xy :
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 dev%ation o? y variable
: ST S o
C, = Correlation in x variable . .
C. = Correlation iﬁ y'Variable
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This chapter is devoted to a description of the
analysis of - the data collected. The pfesent study as
indiéated ‘earlier was designedAto ekplore the prospects of
,resoufces in.physics education in the State of Kerala. The
analysis of data is classified into.three parts. Part 1
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.
Sectioh A deals with the analysis of the scores of test
items related to theory awareness 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 separateiy attempted. Similar analysis of data for
Standard X is dealt with in Section B. Part III deals ' with

the analysis 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 wutilization of resources in the Secondary Schools of
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Kerala State for physics education. The saﬁple selected for
the study consisted of 388 physics teachers representing 388
schools from four districts of Kgrala namely
" Thiruvananthapuram, Eranakulam, Trissur and Kozhikode.
Details regafding sample,  tools used etc. are given 1in
Chapter III (Methodology). Since the questionnaire is
divided into eight sections, analysis 1is 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.

b o In India both physics and chemistry graduates:' are
given training in teaching physical science (that is physics
and chemistry) for their bachelor degree in Education.
Table 4.1 gives the distribution of teachers according to
their educaﬁional qualificétions.

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  —e---mmeecm e m e e Sm s 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
(Chem.); (10.67) (13.33) (12.12) (25.49) (31.40) (28.70) (19.21) (23.70) (21.65)

B.E4.

M.Sc. - 2 2 .- - - 2 2
(Phys.) (2.,22) (1.21) . (0.95) (0.52)
Totai 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. (Chem.) and B.Ed. degrees. There were
only tﬁo postgfaduates 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 1learnt 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
subjeét 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.

The percentage of teachers having physics.as the
main subject for graduation was more in government schoolé
(80.79 per cent) than in private schools (75.36 per cent)
and those 'having chemistry as main subject at graduation
were more in private schools (23.70 per cent) when compared
to government schools (19.21 per cent). b

The analysis reveals that there is no dearth 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 More than enough Not enough Total
' and enough

1 Seating 326 62 388

arrangement - (84.02) (15.98) . (100)

2 Lighting 337 51 388

arrangement (86.86) (13.14) (100)

3 Furniture 314 74 . 388

(80.93) (19.07) (100)

4 Water supply 323 65 388

‘ arrangements - (83.25) (16.75) (100)

Table 4.2 show the opinion of teachers regarding
the ;clasgroom 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/erniough. 15.98 per cent teachers opingd that
this facility was not’enougﬁ-in_their schools.

| Regarding lighting arrangemeﬁt, 86.86 per cent of
_ teachefs were. of the bpinion 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

No. Items

Not enough Total

More than
enough and
enough

—— = ——————— ———— —— — D = —————— —— -

More than
enough and

enough

Not enough' Total

- ——————— ——— ——— o — ———— - " " T W = . R . D P ————— - - - D D . —— v D D W= e - ———— - ——

1 Seating
arrangement

2 Lighting
arrangement

3 Furniture

4 Water supply
arrangements

146
(88.48)
158
(95.76)

143
(86.67)

153
(92.73)

19
(11.52)

7
(4.24)

22
(13.33)

12
(7.27)

165

(100)

165
(100)

165
(100)

165
(100)

180
(80.72)

175
(78.48)

171
(76.68)

170
(76.23)

43
(19.28)

48
(21.52)

52
(23.32)

53
(23.76)

223
(100)

223
(100)

223
(100)

223
(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 theif schools. 16.75 per cent opined that it
was not enough in their schools.

The analysis of data indicates that more than
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 1like seating arrangement, 1lighting
arrangemént, 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 ‘schools regarding the above mentioned four facilities.

From the above discussion it is clear that uiban

schools have better class ~ room facilities than rural

schools.



Table 4.2.2 Opinion of Teachers (Government and Private) on Classroom Facilities

Number and Percentage

No. Item

More than
enough and

enough

Government

- — — — ——— ———— — ———— ——— — - ——————— -

Not enough Total

Private

. - —— - ——— —————————————— ——— —————

More than
enough and

enough

Not enough Total

- ——— o ——————— i ————— . —— T ——— Y —————— i ——————— - —————— T ——— Y — T — " —— ——————

1 Seating
arrangement

2 Lighting
arrangement

3 Furniture

4 Water supply
arrangements

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
(£00)

177
(100)

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 faéilities - 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 1lighting arrangement
and water supply arrangement, not much differences were
observed between government and private schools.

From thé above discussion, it 1is 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 percentage of

schools regarding the place where 1library is situated

accordiﬁg 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. 1In 21.13 per cent of the schools, the library was
functioning ;in teacher's room. In 4.12 per cent of schools
it was situated in any one room. From this it is clear than
about 25 per cent of schools did not have a proéer library
room. This is a constraint for the smooth working of school

= 1 .
libraries -that form an important resource for phyéics

education.
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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 regérding the
availability of .reading room.

Out of 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
schoéls selected, one of the teachers in each school was in
charge of 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)

Sl1. Person in No.of schools Percentage

@ e  — — — —— ———— A — — - — —— - T - — T . G g S e e e o e

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 the inefficient working of most of the school libraries.

Opinion of teachers regarding the acquisition of
library books is presented in Table 4.6.

It 1is clear from Table 4.6 that the ﬁain 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'bqoks 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 éource. 77.80
per cent of teachers recorded government grant as the sécond
important source while 22,20 per cent reco;ded library fee
.as the second source. 94.10 per cent of teachers recorded
contribution by SIE as the third source. Again 94.10  per

cent of teachers recorded contribution by NCERT as the
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fourth source for the acquisition of books of schéol
library. |

" From the above analysis it is clear that 1library
fee was the main source for the purchase of 1library books

which was followed by government grant.

Table 4.7 Opinion of Teachers Regarding Constraints in ' the
Purchase of Library Books

S1. 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 . 8 4 12
observing (4.24) (2.24) (4.52) (1.90) (3.10)
formalities ' '

5 Delay in getting - - - - -
list of books :
from teachers

- ———— . >  ——— ————— " — ——————— ——— - ——— . — T T —————— " ——— — ——— v

Total | ‘ 165 223 177 211 388
(100) (100) (100) (100) (100)

Table 4.7 shows the distribution of teachers

according to their opinion on the constraints in the
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purchase of library books. A good percentage (86.90 per
cent) of the respondents held the opinion that 'Lack of
finance' was the major constraint in the purchase of bqoks
for 1library. 10.30 per cent of teachers held thé opinion
that 'Lack of space for keeping books' was a constraint in
thé purchase  of books while 3.10 per cent recorded
<'Di£ficu1ty in observing formalities' as a constraint.

87.44 per cent of rural school teachers recorded
'Lack of finance' as a major constraint for 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 boéks.l 'Difficulty in observing formalities' was
pointed out by 4.24 per cent of urban school teachers while
only 2.24 per cént 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 1library for all categories of schools namely
urbah, rural, government‘and pfivate.

The foregoing analysis\reveals that there 1is a

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

accession 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
resources for physics education, steps have to be faken to
provide sﬁfficient funds for purchase of books.

Table 4.8 gives the number and percentage of
schools regardingbthe extent of availability and utilization.
of reference books in'physics for students and teachers
based on the opinion of teachers.

Qut of the 388 schools selected, 42.53 pef 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 wéfe sometimes made use of.

Regarding ;eferencg books in physics‘for teachers,
more than héif of the schools (56.19 per cent) had enough of
thesé materials. In 43.81 per cent of the schools, they were
not enough. But regarding the éxtent of utilization of these
materials, 1in 68.8l per cent of schools these were always
made use of while in 31.19 per cent of schools, these were

only sometimes made use of.



Table 4.8 Oplnlon

of Teachers

Regarding the Extent of Availability-
Utilization of Reference Books

(Number and . Percentage)

and

Sl.
No.

Item

Extent of availability

Enough Not

enough

Extent of utilization

T e . - —— .  ———— - ———— - — ———— — ——— . ——— ———————— ——— — —— - — ———— ———————

Reference books
for students in
physics

Reference books
for teachers in
physics

165
(42.53)

218 .
(56.19)

223
(57.47)

170
(43.81)

388
(100)

224 164
(57.73) (42.27)
267 121

(68.81) (31.19)

388
(100)

388
(100)
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It 1is evident from the above analysis that
sufficient number of reference books for students and
teachers were not available in many of the schools. 1In a
good percentage of schqols_this facility was found wutilized
always, yet in one-third of schools this was found only
sometimes u£ilized. This may be one of the reasons for the
ill-functioﬁing of many schools libraries.

Table 4.8.1 shows the number and percentage of
schooié regarding the extent of availability of Treferende
books based on area aﬁd management of schools.

Of the 165 wurban schools, 52;12 per cent had
enough of referenée materials in physics for students. Of
the 223 rural schools, only 35.43 per cent had enough of
reference materials for étuden£s 47.88 per cent of urban
schobls and 64.57 péf cent of rural schools ‘were not having
sufficient reference books for students.

| Again it can be observed that 48.34 per cent of
private schools 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 reference 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 'Enough' category of



Table 4.8.1 Extent of Availability of Reference Books_in Urban, Rural, Government and Private Schools

(Number and Percentage)

ST. Item
No.

1 Reference books
for students in
physics

2 Reference books
for teachers in
physics

Ufban Rural Government Private

- . o - - -
- > P > Ry vn s e v P P WS S e NP Ar M R NP e S M P G D A W T D M D WP AP e Wn et e M S b SR S A WP D S D G AR T GK G N D R W S R B N G e -

Enough Not Total Enough Not Total Enough Not Total Enough Not Total
enough enough enough _ enough

- - - - - . . " VA WD W =D WY = - S T W =S N D T D WE W S e W e P v e S mP e WP R e WD 4R Gm = WA W T PSP S W e R e D R M M R M W S e SR S ee S

86 79 165 79 144 223 63. 114 177 102 109 211
(52.12) (47.88) (100) (35.43) (64.57) (100) (35.59) (64.41) (100) (48.34) (51.66) (100)

122 43 165 96 127 223 95 i) 177 123 88 C21
(73.94) (26.06) (100) (43.04) (56.94) (100) (53.67) (46.33) (100) (58.29) (41.71) (100)




Table 4.8.2 Extent of Utilization of Reference Books in Urban, Rural, Government and Private Schools
(Number and Percentage)

S1. Item
No.

i Reference books
for students in
physics

2 Referen;e books
for teachers in
physics

Urban
A ST N T
102 63 - 165
(61.82) (38.19) (100)
128 37 - 165
(77.58) (22.42) (100)

Rural
A ST N T
122 101 - 223
(54.71) (45.29) (100)
139 84 - 223
(62.33) (37.67) (100)

12

Government
A ST N T
92 85 - 177
(51.98) (48.02) {100)
111 66 - 177
(62.71) (37.29) (100)

Private
A ST N T
132 79 - 21
(62.56) (37.44) (100)
156 .55 - 211
(73.93) (26.07) {100)

A -~ Always; ST - Sometimes; N - Never; T - Total
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schools. 68.29 per cent of private schools and 53.67 per
cent of government schools came unaer 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 édequate number of
reference books. Comparing government and private school;,
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.

Table 4.8.2 shows the number and peréentage of
séhools regarding the extent of utilization of reference
books .

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. 38419 -per
cent . urban schools and 45.29 per cent rural schools (came
under the !second 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 tﬁan
ruralschools sincé 77.58 per cent of wurban 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 wurban 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.

Kegarding the extent of utilization of
reference Dbooks for students and teachers, urban schools
were better when compared to rural schools. This may be
because of évailability 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 - : o
' ~ (Number and Percentage)

Sl. Category No.of Extent of availability Total Extent of utilization Total

- No. _ - schools ==-——crm—mcmrm e ettt LD Dbt bl bty
' 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 DApplied 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 T (59.80) (28.87) (30.93) (40.21) (100) (24.22) (35.57) (40.21) (100)

—— - . - — —— — -~ - —— —— - ———— ———— ———— —————— - ————————— ——— — ——— A — - ——_— = Y = — - - TS D e —— - -

(contd...)



Table 4.9 (Contd...

T . — ————— ———  — —— - ——— ———— — — —————————— ———— > - ———— — ———— T —— - —— —— —— — —— " —— - ———— ————" ———

5 Text books for
- practicals

6 Books on pre-

paration on aids

7 Science

(a) Malayalam
journals

(b) English

journals

8 Periodicals

9 News Papers

94

(24.23)

105
(27.06)

174
(44.85)

68
(17.53)

- 88
(22.68)

73
(18.80)

52 42
(13.40) (10.82)
81 24
(20.88) (6.19)
113 61
(29.12) (15.72)
48 20
(12.37) (5.15)
49 39
(12.63) (10.05)
48:: 7 25
(12.37) (6.44)

294
(75.77)

283
(72.94)

214
(55.15)

320
(82.47)

300
(77.32)

315
(81.19)

388
(100)

388
(100)

388
(100)

388
(100)

388
(100)

388
(100)

53

(13.66) (10.57)

- 76
(19.59)

139
(35.82)
58
(17.53)

74
(19.07)

60
(15.46)

(9) (10) (11)
41 294 388
(75.77) (100)
29 283 388
(7.47) (72.94) (100)
35 214 388
(9.02) (55.15) (100)
10 320 388
(2.58) (82.47) (100)
14 300 388
(3.61) (77.32) (100)
13 "315 388

(3.35) (81.19) (100)

Note:
and (5).

Column (3) refers to the

sum of numbers and corresponding percentages in columns (4)
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Table 4:9 shows the distribution of séhools
according "to the extent of availability and utilizapion of
books in the 1library. The books were classified as
encyclopaedia, standard textbooks in physigs, applied
science books, badvanced science books, textbooks for
practicals, books on preparation of aids, science Jjournals,
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
'Alway;', 'Sometimes' and 'Never' utilizing.

Of . the total 388 schools selected for the étudy,
284 SChoois (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 'Alﬁays' 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 physicds, in

68.30" per cent of schools there were available.- Regarding
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the extent of .availability, 42.01 pér 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 éf 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 utiliiation of applied
science. books, 45.10 per cgnt came under first, 18.56 per
cent under second and 36.34 per cent under the third
categories of schools.

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
second and 40.2]1 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 ceﬁt

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 thg 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.

ﬁegarding the extent of utilization of the ‘above
books, only oﬁe—fourth of schools were utili?ing them
'Always' or at least 'Sometimes'. The rest three-fourth of
the schools were not utilizing them at all.
| Science Jjournals in Malayalam were available in
44.85 per cent of schools. About 30 per cent of schools had
enough or more than enough of fhese 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 1lack
' 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 from
satisfactory.

It is evident from the above discussion that many
essentia14 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 wutilization 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 selected 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 category, 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)

S1. Category
No.

No.of
schools
having

Extent of availability Total Extent of utilization Total

—— - — o ———— ——— — - - —— ———— - —— ———————— - ————

More Not - Nil Always Some- Never

than enough times

enough

& enough
(4) (5) (6) (7) (8) (9) (10) (11)
102 39. . 24 165 108 33 24 165

1 Enéyclopaedia

2 Standard text
books in physics

3 Applied science
" books

4 Advanced science
books

141
(85.45)

125
(75.76)

140
(84.85)

111
(67.27)

(61.82) (23.64) (14.55) (100) (65.45) (20.00) (14.55) (100)

85 40 40 165 70 55 - 40 165
(51.52) (24.24) (24.24) (100) (42.42) (33.33) (24.24) (100)

82 58 25 165 105 35 25 165
(49.70) (35.15) (15.15) (100) (63.64) (21.21) (15.15) (100)

67 44 54 165 73 38 54 165
(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) 7y (8) D) (10) (11)
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)
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)
Science |
(a) Malayalam 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)

Periodicals 49 33 16 116 165 18 31 116 165

e (29.70) (20.00) (9.70) (70.30) (100) (10.91) (18.79) (70.30) (100)

News Papers 46 29 17 119 165 19 27 11¢ 165
(27.88) (17.58) (10.30) (72.12) (100) (11.52) (16.36) (72.12)

(100) -

Note:

and (5).

Column (3) refers to the

sum of numbers and corresponding percentages in columns (4)
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Regarding the extent of utilization, 65.45 per
cent schools came under the category of 'Always' wutilizing.
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 exteﬁt of utilization " of standard
physics text books, 42.42 per cent schools came under the
first category while only 33.33 per cent came under the
second category.

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 not 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 wurban sqhools
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 or
more than enough of them. The extent of utilization was not
satisfactofy.

Science Jjournals in Malayalam were available in
54.55 " per cent schools. Nearly 40 per cent of school had
enough or more than enough of ﬁhem. 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 ali utilized because
they did not possess them.

Science journals in English were évailable only in
27.27 per cent urban schools. From the Table it 1is clear
that both the extent of availabiiity and utilization were
not satisfactory.

?eriodicals 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 cértain 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 librarieé.'

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)

S1. Category No.of Extent of availability Total Extent of utilization Total
No. schools ==—==—-crmcmmmm e e s e e
having More Not Nil Always Some- Never

than ° '

enough enough times

& enough N
(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)

- ——— — - —— —————— ——— — — —— D - —— = — - — - W — = . S . - G — —- . - . - - — —— - = D W G - - W W - - ——————— — =

(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) Malayalam 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 2000 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 i2 15 196 233
(12.11) (8.52) (3.59) (87.89) (100) (5.38) (6.73) (87.69) (100)

Note: ColuTg'(3) refers to the sum of numbers and corresponding percentages in columns (4)
and ). .
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%pplied science books were available only in 47.98
per cent éf 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. Reéarding 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 availablé only in about 20 per cent rural
schools. Regarding these items, the extent of both
ayailabili&y and utilization were far from satisfactory.

Science Jjournals 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 wutilization
were not at all satisfactory. The matter is hot very much
different in thé case opreriodicals (available only in
17.49 per cent schools) and newspapers (available oﬁly in
12.11 per cent schools).

From the above analysis, it is evident that most
of the rural school libr#riés 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'iibrary.

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 échools came under the first and the
second categories of 'Always' utilizing and 'Sometimes'
utilizing.

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 1in" 60.45 per cent and 59.32 per cent of
government schools. About 30 per cent of scﬁools had enough
or more than enough of these 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)

S1. Category No.of Extent of availability Total Extent of utilization Total
No. schools ===--memmem e e
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)

. —_——n = o . - - — —————_ - —- - P —— ———— > " S - " PE G Yk Gt W " - —— - - - W —— - —— A " V—_ . —— = . G w— Tmy  ——— - - ———— -

{contd...)
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5 Text books for
practicails

6 Books on pre-
paration on aids
7 Science

(a) Malayalam
journals

(b) English
journals

8 Periodicals

9 News Papers

40
(22.60)

43
(24.29)

67
(37.85)

25
(14.12)

32
(18.08)

25
(14.12)

21
(11.86)

32
(18.08)

47
(26.55)

17
(9.60)

20
(11.30)

15
(8.47)

19
(10.73)

11
(6.21)

20
(11.30)

8
(4.52)

12
(6.78)

10
(5.65)

137
(77.40)

134
(75.71)

110
(62.15)

152
(85.88)

145
(81.92)

152
(85.88)

177
(100)

177
(100)

177
(100)

177
(100)

177
(100)

177
(100)

21
(11.86)

20
(11.30)

32
(18.08)

13
(7.34)

17
(9.60)

10
(5.95)

19
(10.73)

23
(12.99)

35
(19.77)

12
(6.78)

15
(8.48)

15
(8.48)

137
(77.40)

134
(75.71)

110
(62.15)

152
(85.88)

145
(81.92)

152

177
(100)

177
(100)

177
(100)

177

(85.88) (100)

Note:
and (5).

Column (3) refers to the

sum of numbers and corresponding percentages in columns (4)
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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 wutilization 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 sahool 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 also 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 ﬁany 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. o schools --===--=ccemmrrcececces | mmmmmmmem e e
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) (l00)"

(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 aspect 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 aQailability and
utilization of reference materials in the library.

The classification of rschools 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 ﬁhan enough of this item.
Regarding the extent of utilization, only 42.18 per cent
schools came under the first category of 'Always' wutilizing
and 35.58 per cent under the second category of 'Sometimes'
utilizing.

Standard books in physics were available in about
70 per cent of private schools. But only about 40 per cent
of schools possessed adeéuate nﬁmbér 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 wutilization of this item, 39.34 per cent came
under the category of 'Always' utilizing.

About 60 per cent of schools possessed 'advance
science books. Regarding the extent of availability only
29.86 per cent came under the first category of schools. 1In
about 30 per cent schools, the extent of utilizétion was
found to be the satisfactory as they céme under the first
categofy."

Text books for practicals and Books on preparation
of aids were available in less than 30 per cent of schools.
Due to non-availability of these items in school 1libraries,
the extent of utilization also was far from satisfactory.

Science Jjournals in Malayalam were available in
50.71 per cent of schools. Bbout 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 possessed
science journal in English. BSo the extent of both
availability and utilization were not found to be
satisfactory. The facts were not much different in the
extent of availability and utilization of " items such as

periodicals and newspapers.

- From the above analysis it is evident that the



173

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. 1In
many schools adequate number of these items were not
available. Reference materials such as textbooks for
practicals, science journals, periodicals etc., were
inédequate or nil in many schools.

In general private school libraries seemed
slightly better equipped with reference materials than
government school 1libraries. But this diffefence was not
observed in the matter of the extentA of wutilization 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 72 64 57 79 136
(43.64) (28.70) (32.20) {37.44) (35.05)
Not 93 159 120 132 252
satisfactory (56.36) (71.30) (67.80) (62.56) {64.95)
Total 165 223 177 211 388

(100) (100) (100) (100) (100)
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Table 4.10 shows the distribution of schools
accofding to the level of interest of students in reading
science books, journals, periodicals etc. by area and
management of schools.

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 Téble 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 stﬁdents 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 materiéls effectively. It is the duty of
sqience teachers 'to 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 (urban, rural, government and private) according to
their opinion on the reasons for the 'not satisfactory'

nature ofi'students' reading habits.
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Table 4.11 Opinion of Teachers, on the Reasons for the '@ot
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

T v ——— g o onn V- - W T T e G fm Tt Y wm o v ———— — ———— — > - —— i — ———

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 Govern- Private Total
ment
(165)~* (223)* (177)* (211)* (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) (55.37) (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_libr;ry period was pointed out by 28.57
per cent of teachers while 3.97 per cent put the blame on
students for not showiné 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
of library books and journals related to science, it 1is
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 regardlng the Type of Laboratory
: (Number and Percentage)
‘Number Item Urban Rural Govern- Private Total
ment
1 There is a separate 46 43 33 50 89
laboratory for Phy-
sics in the School (27.88) (19.28)° (22.03) (23.70) (22.94)
2 The Laboratory is 72 81 70 83 153
common for Physics
and Chemistry (43.64) (36.32) (39.55) (39.34) (39.43)
3 The laboratory is 47 99 68 78 146
Common for all
Science Subjects (28.48) (44.39) (38.42) (36.96) (37.63)
4 There is no Laboratory - - - - -
in the School
Total 165 223 177 211 388
(100) (100) (100) (100) (100)
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The above discﬁssion leads to the conclusion that
'Appointment of trained librarians' in school libraries can
improve ﬁhe working of libraries to a great extent. 1In
majority of schools teachers are only aischarging the duties

of librarian and they may be finding this inconvenient.
4.1.3 Details Regarding Laboratory

Effective utilization of laboratory Equipmentﬁ’and
materials 1is very important aspect concerning physics
education at the secondary level. Laboratory is considered
to be an excellent instructional mode.

Table 4.13 shows the type of laboratory available
in the 388 8chools surveyed.

Out bf the 388 schools, only 89 schools (22.94 per
cent) had a separate laboratofy for physics. In about 40 per
cent schools the laboratory was common er physics and
chemistry. In the rest of the schools the 1laboratory was
common for all science subjects. It can be further seen from
the Table that the percentage of wurban schools having
separate laboratory for physics was more than (27.88 per
cent) that of rural schools (19?28 per cent). Not much
difference between government and private scﬁools was

observed regarding the type of laboratory.



180

Table 4.14.1 Number and Percentage of Schools where E&xperi-
ments are Demonstrated and Not Demonstrated
(Number and percentage)

Category - Urban =~ Rural Govern- Private Total
4 ment
Demonstrated 108 131 114 125 239

(61.71) (58.74) (64.41) (59.24) (61.60)

Not demonstrated 67 92 63 . 86 149
(38.29) (41.26) (35.59) (40,75) (38.40)

Total ' 165 223 177 211 388
(100) (100) (100) (100) (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 -noﬁiced between
the sub-samples.

Table . 4.14.2'presents the details regarding the.
room where experiments were demonstrated.

| Out of the 239 schools where expegiments were
demonstrated, only in 20.50 per cent of schools these were
done 1in the labora;ory. In about 65 per éent 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

(Number and Percentage)

-Room Urban . Rural Govern- Private Total
ment

Laboratory 30 19 25 24 49
(27.78) (14.50) (21.93) (19.20) (20.50)

Classroom - 8 26 16 18 34
(7.41) (19.85) (14.04) (14.40) (14.23)

Library _ - - - - -

Laboratory as 70 86 73 83 156

well as class- (64.81) (65.65) (64.04) (66.40) (65.27)

room according
to situations

- e — - ———— = S —— — —— T . — e A " en —— = —— .

Total 108 131 114 125 239
(100) (100) (100) (100) (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 4.15

Percentage)

Details Regarding the Extent of Availability and Utlllzatlon of
Laboratory Equipment
(Number &

No. Category

. e o . —— e D T o T — ———— ——— A — T —— R W e W A . Y S e W S W D W W St S S . T R W e W - . twm

For teaching
topics in:
1l Optics

2 Heat

3 Magnetism

4 Electricity

5 "Sound

6 Mechanics

7 Electronics

enough

. More than Not
enough

and enough

99
(25.52)

110
(28.35)

73
(18.81)

60
(15.46)

67
(17.27)

58
(14.95)

30
(7.73)

289
(74.48)

278
(71.65)

315
(81.19)

328
(84.54)

321,
(82.73)

330
(85.05)

358
(92.27)

388
(100)

388
(100)

388

 (100)

388
(100)

388
(100)

388
(100)

388

(100)

75
(19.33)

64
(16.49)

53
(13.66)

43
(11.08)

49
(12.63)

47
(12.11)

32
(8.25)

of Utilization

Sometimes

132
(34.02)

137
(35.31)

104
(26.80)

102
(26.29)

99
(25.52)

110
(28.35)

90
(23.20)

Never

181
(4.65)

187
(48.20)

231
(59.54)

243
(62.63)

240
(61.86)

231
(59.54)

266
(68.55)

388
(100)

388
(100)

388
(100)

388
(100)

388
(100)

388
(100)

388
(100)
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. : i

(4) Electrostatics, (5) Effects of Electric Current,
(6) 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 1in 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, magnet{sm,
electricity, sound, mechanics and electronics were clubbed
separately.' The extent of availability and wutilization of
there equipments are presented in Table 4.15. It can be seen
from the Table that in more than 80 pér cent of the schools,
the equipment to teach topics in magnetism, electricity,
§bund, mechanics and electroﬁics 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.
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Table 4.15.1

Details Regarding the Extent of Availability .and Utilization of
Laboratory Equipment in Urban Schools

(Number and Percentage)

No. Category
For teaching
topics in:
l Optics
2 Heat

3 Magnetism

4 Electricity
5A Sound

6 Mechanics

7 Electronics

Extent of Utilization

More than Not. Total Always Sometimes Never Total
enough enough
and enough
75 90 165 62 75 28 165
(45.45) (54.55) (100) (37.56) (45.46) (16.97) (100)
79 86 165 55 73 37 165
(47.88) (52.12) (100) (33.33) (44.24) (22.42) (100)
56 109 165 40 62 - 63 165
(33.94) (66.06) . (100) (24.24) (37.58) (38.18) - (100)
47 118 165 35 55 75 165
(28.48) (71.52) (100) (21.21) (33.33) (45.45) (100)
53 112 165 34 61 70 165
(32.12) (67.88) (100) (20.61) (36.97) (42.42) (100)
48 117 165 30 69 66 165
(29.09) (70.91) (100) (18.18) (41.82) (40.00) (100)
26 139 165 25 54 86 165
(15.76) (84.24) (100) (15.15) (32.73) (52.12) (100)




Table ..-4.15.2

Laboratory Equipment in Rural Schools
(Number and Percentage)

Details Regarding the Extent of Availability and Utilization

No. Category

- — s — ——  —— " —— i — = f— — T ————— . —— — — ™ = ——— - — W ———— —— ———— - ———_——— ———————

For teaching
topics in:
1 Optics
2 Heat
3 . Magnetism
4 Electficity
5 Sound

6 Mechanics

7 Electronics

Extent of Availability

S - ———————— " — T ——————— . —— o —— - —— - —— - ——————— — -

More than

enough

Not

enough

and enough

24
(10.76)

29
(13.00)

17
(7.62)

13
(5.83)

14
(6.28)

10
(4.48)

4
(1.79)

199
(89.24)

194
(87.00)

206
(92.38)

210
(94.17)

209
(93.72)

213
(95.52)

219
(98.21)

223
(100)

1223
(100)

223
(100)

223
(100)

223
(100)

223
(100)

223
(100)

Extent

13
(5.83)
(4.04)

13
(5.83)

‘(3.59)

15
(6.73)

17
(7.62)

(3.14)

of Utilization

Sometimes

57
(25.56)

64
(28.70)

42
(18.83)

47
(21.08)

38
(17.04)

41
(18.39)

36
(16.14)

Never

153
(68.61)

150
(67.26)

168
(75.34)

168
(75.34)

170

(76.23).

165
(73.99)

180
(80.72)

223
(100)

223
(100)

223
(100)

223
(100)

223
(100)

223
(100)

223
(100)

of






e Table 4.15.3 Details 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

- — - —— - —— . —> W - —— - = - - T . . G D Y WD - T ——— - —— ———— - — T D S - S S S o e S S5 S5

For teaching
topics in:

1l Optics 45 132 177 30 61 86 177
(25.42) (74.57) {100) (16.95) (34.46) (48.59) (100)

2 Heat 55 122 177 26 55 96 177
. (31.07) (68.93) (100) (14.69) (31.07) (54.24) (100)

3 Magnetism 24 153 177 21 46 110 177
(13.56) (86.44) (100) (11.86) (25.99) (62.15) (100)

4 Electricity 24. 153 177 21 39 117 177
(13.56) (86.44) (100) (11.86) (22.03) (66.10) (100)

5 Sound 26 . 151 177 24 43 105 177
: (14.69) (85.31) (100) (13.56) (27.12) (59.32) (100)

6 Mechanics 25 152 177 19 51 107 177
(14.12) (85.88) (100) (10.73) (28.81) (60.45) (100)

7 Electronics 9 168 177 14 38 125 177

(5.08) (94.92) (100) (7.91) (21.47) (70.62) (100)
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Table 4.15.4

Details Regarding the Extent of Availability

Laboratory Equipment in Private Schools

(Number and Percentage)

and Utilization of

No. Category

—— . — — — . ———— - —— — = — — " - — W - D S S — o - —— — - — Y — " — g - — A — T - D . — ——— — ————— -

For teaching
topics in:

1 Optics

2 Heat

. 3 Magnetism

4 Electricity
5 Sound
6 Mechanics

7 Electronics

Moreﬂfhan Not Total Always
enough enough
-and enough
54 157 211 45
(25.59) (74.41) (100) (21.33)
55 156 211 38
(26.07) (73.93) (100) (18.01)
49 162 211 32
(23.22) (76.78) (100) (15.17)
36 175 211 22
(17.06) (82.94) (100) (10.43)
41 170 211 25
(19.43) (80.57) (100) (11.85)
33 178 211 28
(15.64) (84.36) (100) (13.27)
21 190 211 18
(9.95) (98.05) (100) (8.53)

Sometimes Never Total
71 .95 211
(33.65) (45.02) (100)
82 91 211
(38.86) (43.13) (100)
58 121 211
(27.49) (57.35) (100)
63 126 211
(29.86) (59.72) (100)
51 135 211
(24.17) (63.98) (100)
59 124 211
(27.96) (58.77) (100)
52° 141 211
(24.64) (66.82) (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 teaéhing all other +topics, private
schools seemed to Dbe slightly Dbetter 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
lof availability of equipment in laboratory in general is not
satisfactory. The same hold§ 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
Equipment in Laboratory

for Inadequacy of

No. Reasons Urban Rural Gover- Private = Total
nment

(165)* (223)~* (177)* (211)~* (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



Table 4.17.1 Details regardlng the Condition of Laboratory Equipment
(Number and Percentage)

Number Item: ‘ Urban Rural Government Private Total
1 Most of the eqﬁipment 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

- —— S - - - — - — — ————— — ——— — — — — —— T - D St W S - ————— —— " _ " ——— ——— ————— —————— > "

Total . 165 223 177 211 388
' (100) (100) ~ (100) (100) (100)




Table 4.17.2

Distribution of Teachers According to their Opinion regarding the

Reasons for Laboratory Equipment to be in 'Not Working Condition’

No.

Rural

(223)*

i e i — W - — — - — ———————— ——————— — - —— T ———— —— ————— - —— ——— ———— - — - —— ——— —— -

Reason Urban
(165)*

Lack of adequate funds 74
Inferior quality of 65
goods
Careless handling by 40
students :
Careless handling by -
teachers S
Lack of proper 114
maintenance o

24

162

Govern- Private Total
ment
(177)* (211)* {388)
68 127 195
(50.26)
62 90 152
(39.18)
31 33 64
(16.49)
119 157 276
' (71.13)

*

Total number of responses in each category.

Number in brackets show percentages
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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 reasons.

It is quite evident from the above discussion that
the major reason for the inadequacy of equipment in . the
laboratofies is the lack of funds. Since laboratory is a
very imporFant resource for physics teaching, it should be
well—equippéd 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 wurban schools, moét of the
equipment were in good condition but in only 38.57 per cent
of rural schoois it was so. This difference was not seen
between government and private schools.

Teachers' opinion regarding the reasons for the
'not working condifion' of the laboratory equipment is
presented in Table 4.17.2. |

| 276- teachers (71.13 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). _‘Infefior
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 wérking condition. because of fhe lack
of proper maintenance. The. reason for this may be the 1lack

of funds required for maintenance of laboratory equipments.

; .
Table 4.18.1 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
i : (48.48) (43.50) (56.50) (36.49) (45.62)

T S - — . - - — - — —— T T — o —— o — —_ ——  ——— — o — . ——_—— " — - —— — — T — > —

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. i



ey Table 4.18.2 Opinion of Teachers regarding the reasons 'Not Using the
< Laboratory' by Students
No. Reason Urban Rural Govern- Private Total
ment
(165)* (223)* (177)* (271)* (388)
1 Lack of equipment 110 188 142 156 298
(76.80)
2 Lack of space in labora- 54 73 45 82 127
tory for conducting - ‘ (32.73)
experiments
3 Lack of. individual experi- .. 46 46‘ 39 53 92
mentation facility (23.71)
4 The Students are not enco- 6 9 4 11 15
urged to use the laboratory (3.87)
5 The authorities do not - - - - -
permit the use of Laboratory
for fear of mishandling
6 Teacher only domonstrates 142 199 152 189 341
the experiments . (87.87)
7 Others 23 17 19 21 40
(10.31)
Others include, 1. Lack of time 2. Lack of Practical hours

* - Total number of responses in each category.
Number in brackets show percentages.
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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
séhools, the laboratory is not properly utilized for physics
teaching. This may be because there is no regular practiéal
work in physics for standa?d 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 wusing 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 reasonéble to conclude that the students are
not using the 1laboratory because the experiments are

demonstrated only by teachers. As there is- no prescribed

o -
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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 Details regarding the Time Allotted to Physics
Practicals in a week
(Number and Percentage)

Time allotted 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 1197 364
(89.09)  (29.31) (94.35) (93.36) (93.81)

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 éid not allot any time for physics
ﬁracticals. In 24 schools (6.19 per cent) one or more
periods were allotted to practicals. This may be because. of
the fact that practicals in phyzics 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 .

(Number and Percentage)

No. Item Urban Rural Govern- Private Total
ment

- - o " - S ™A W . St o R A S e = St wn - - At o m e b G W e e e RS A i A M e o o S S S s o

1 Individually - - - - -

by pupils
2 In Groups by 32 31 21 42 63
pupils (19.39) (13.90) (11.86) (19.91) (16.24)
3 By pupils 14 6 12 8 20
. with the help
of teachers (8.48) (2.69) (6.78) (3.79) (5.15)
4 By teachers 119 186 144 161 305

themselves (72.12) (83.81)(81.36) (76.30) (78.61)

———— - — - = T T G . G W —— G —— W - V= . - B SN S e =t S e fut wme N W W Gwe em

Total 165 223 177 211 388
- (100) (100) (100) (100) (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. Inlnone 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 ‘the

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 Rural Govern- Private Total
' ment
Available | 8 - - 8 8
(4.85) (3.79) (2.06)
Not available 157 223 177 203 380

(95.15) (100) (100) (96.21) (97.94)

- - ———— - — - ———— Y M W — ———— e W= S e . - ——— - ——— - ———

Total 165 223 177 211 388
(100) (100) (100)  (100)  (100)

Table 4.21 gives the distribution of schools
according to the ‘tavailability 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

v

post of attendant is not available in majority of the high
schools in Kerala.

Table 4.22 shows number and percentage of teachers
according to their suggestions for thé better functioning'of

laboratory.



Table 4.22 Distribution of Teachers according to their Suggestions
better Functioning of Laboratory

(Number and Percentage)

for the

No.

Urban
(165)*

Rural Government

(223)~*

(177)*

Private’

(211)~*

Total
(388)

————— s — —— ————— — ———— —— ———— — — ——— — —————————— ——— —_ — —— . ——— T —— ——— ——— o —————— ———— — —— -

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

Appoint a full-time attend-
dant to assist students and
teachers in laboratory

110
(60.67)

84
(50.90)

70
(42.42)

105
(63.64)

77
(46.67)

49
(29.70)

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)

140
(66.35)

116
(54.98)

107
(50.71)

146
(69.19)

84
(39.81)

60
(28.44)

244
(62.89)

196
(50.52)

172
(44.33)

258
(66.49)

155
(39.95)

102
(26.29)

*

Total number of responses in each category.
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Of the 388 teachers responded, 165 were from urban
and the rest 223 were from rural schools. 177 were fro&
government school teachers and 211 were private school
ﬁéachers.

| Item 4, 'Pro#ide more opportunity for practical
work' was recorded by about 66 peF,cent of teachers. About
63 per cent of teachers recorded item 1, 'A110caté more
- funds for laboratory.' About half of the teachers recorded
item 2, ;Répair equipments every year.' Item '6' was the
least recofded one. The sub-sample percentages are élso
provided in the Table 4.22. qu most of +the items, the
percentages of private school teachers were slightly more
tﬁan that of goverﬁment school teachers. Not much difference
is seen betweenvthebpercentages of urban and rural sub-
samples. 1 ‘

The above discussion leads to the conclusion that
more opportunity for practical work should'ﬁe provided to
students which will‘enable the laboratory to function iﬁ a
better way.TAllocatioh~more funds for laboratory would also

help inAequipping 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 4.23 Distribution of Schools according to the Extent of Availability and Utilization of
Teaching Aids
- - (Number and Percentage) -
Extent of availability Extent of utilization

Category

TS S N A L, S WD A M R M N S e e S S o e o S D " W S —— . _—— - —— —— — - - —— —— T - ———— o - ————— TV O OU W s = R e Y N A " O D . v, S

Non-projected aids
1. Graphs -

2. Poéters ' -

3. Maps -.
4. Charts -
5. Models -

6. Display boards -

Projected aids

1. Slides - -

2. Slidef}rojectors 42
(10.82).

3. Film Strip -

4.  FPilm Strip 19
(4.90)

5. Filmstrip Projector -

P ¢

Enough Not Enough

80

Nil

388
(100)
388
(100)
363

(93.56)
370
(95.36)
376
(96.91)
367
(94.59)

308

(79.38) .

324
(83.51)
294
(75.77)
351
(90.46)
364
(93.81)

Total

388

- (100)

388
(100)
388
(100)
388
(100)
388
(100)
388
(100)

Always

Sometimes

20
(5.15)
15
(3.87)
8
(2.06)
13
(3.35)

62

(15.98)

43
(11.08)
90
(23.20)
30
(7.73)
24

Never

388
(100)
388
(100)
368
(94.85)
373

(96..13) -

380
(97.94)
375
(96.65)

326
(84.02)
330
(85.05)
298
(76.80)
358
(92.37)
364

(93.81).

. — o o ———— ———n— -
T S S - D S D ol i Gk W S WD . G G o . = N\, - — V" w_a s . W - ——— — T T — —— ;" > - = o — o —_— Y — . — —— —— — " — — - ——

388
(100)
388 .
(100)
388
(1060)
388
(100)
388
(100)
388
(100)

388

.(100)

388
(100) "
388

1(100)

388
(100)
388
(100)

(contd...)



Table 4.23 (Contd...)
Extent of availability Extent of utilization
Category = = mememec e mmmmmmmn || e e e S e e s — e m e
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 83 284 388
' “(15.98) (14.43) (69.59) (100) (5.41) (21.39) (73.20) (100)
§. 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
C (2,58) (14.43) (82.99) (100) (13.14) (86.86) (100)
Aural aids
‘1. Radio 252 86 50 388 115 221 52 388
R (64.95) (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)
‘3. Television 69 42 277 388 56 55 277 388
o o (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' uéilizing.

From the Table 4.23 one can see that non-projected
aids 1like graphs and posters were not available in any of
the 388 schools surveyed. Other non-projected aids likg
maps, chéfts, models and display boafds were not available
in more than 90 per cent of schools. The extent of
utilization was notiat 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 cém}ng under 'Always' utilizing category were very |

few. Majority of schools:came under the category of 'Never'

- i
! i
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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.

- Regarding uﬁilization of radio, 115 schools came
under, 'Always' utilizing category and 221 schools came
Under the second category of ‘'Sometimes' wutilizing. 52

schools have under the third category. Reéarding the .
utilization' of television 72 came under first category, 88
under second and 228 came under the third category.
TeYevision and VCR were found never utilized in
277 and 329 schools respectively. 317 schooisycame under the

i

third category of 'Never' utilizing regarding the use of



Table :#4:,23.1 Distribution of Schools according to: the Extent of Availability and Utilization of
Teaching Aids in Urban Schools
(Number and Percentage)

- Extent of availability Extent of utilization
~— Category ———— e e e — e e e e e e ———————
: Enough Not Enough Nil Total Always Sometimes Never Total
Non projected aids
Graphs - - 20 145 165 - 15 150 165
a (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 Co- 60 105 165

: (36.97) " (63.03) (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) (100) -

‘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

Category = —memmmeemmmmmeeee- e et e et ldebd bt b
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)
12. 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
o (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 v 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
3 (22.42) (9.09) (68.48) (100) (24.24) (7.27) (68.48) (100)
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Table 4.23.2 Distribution of Schools according to the Extent of Availability and Utilization of
Teaching Aids in Rural Schools h
(Number and Percentage)
N Extent of availability " Extent of utilization
Category ™ = mememmceemmc e mmmmmmmmmems || e e e m D e
T Enough Not Enough Nil Total Always Sometimes Never Total
Non projected aids
1. 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) (160) (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
R 4 (11.66) (88.34) (100) (9.42) (90.58) (100)
2. Slide projector 9 5 209 223 1 12 210 223
o ’ (4.04) (2.24) (93.72) (100) (0.45) (5.38) (94.17) (100)
3. Film Strip - 33 =190 223 - 30 193 223
N _ (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
B (3.13) (96.86) (100) (3.13) (96.86) (100)
6. Film Projector 7 6 210 223 - 10 213 223
n (3.13) (2.69) (94.17) (100) (4.48) (95.52) (100)
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Table 4.23.2 (Contd...)

Extent of availability Extent of utilization

Category ettt ekt bt ittt
-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
o ' (0.90) (9.87) (89.24) (100) (8.97) (91.03) (100)
Aural aids
.1, Radio : - 111 68 44 223 58 121 44 223
a (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
A (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
S ) (4.48) (3.13) (93.38) (100) (7.62) (92.38) (100)
. Computer 11 8 204 223 9 10 204 223
E (4.93) (3.59) (91.48) (100) (4.04) (4.48) (91.48) (100)
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camputer. 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 saiisfactory.
Even the available aids are not found fully utilized.

Details regarding the availability and utilization
of teaching aids in urban and rural schools are presénted
separately in Tables 4.23.1 and 4.23.2.

Non projected aids like graphs and posters were
not available in wurban 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 undéf the
category of 'Not enough', the percentage of urban schools
was more than that of rural schools. Again from Tables
4.23.1 and 4.23.2 it can be seen that the extent of
utilization of these items were not satisfactory. Comparing
the perceﬁtages of schools coming under the category of
'Sometimes' utilizing, one can see that the percentages of
urban schools were more than that of rural schools.

Of the aural aids, radio was possessed by a dood
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p;rcentage of schools. 85.45 percent of urban schools came
under the category of 'Enough' while only 49.78‘per cent of
rural'schogls came under this category. In the case of other
aural aids é;so, the number of urban séhoolé came under this
category were more than that of rural schoois. Regarding the
éxtent 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 percentages
of rural séhools. Radio was found utilized 'Sometimes' in
more thanw50 per cent of urban and rural schools.

Regarding thé avgilability of computers, 22.42
per cent of urban schools came under the first category of
'}Enough' while only 4.93 per cent of rural schools came
under this‘¢ategory. Comparing the extent of utilization in
urban and‘rural schools, the former type of schools seemed
tb use this more often than the latter—type& '

The analysis rof data suggests} that although
féaching 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 wurban "schools seem to wutilize these more
frequently them rural schools. This may be due to the non-

availability of many essential teaching aids in rural

schools.

i

A



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 e e et Rt iatnlale bbbl bty
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
1l. 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)
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Table 4.23.3 (Contd...)

Extent of availability Extent of utilization

Category et et D L D T e et et bt T
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. Microscope slides ~ 45 132 177 7 33 ' 137 177
o o ' - (25.43) (74.58) (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)
ll. 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
S " (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. Television 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 4.23.4 Distribution of Schools according to :the Extent of Availability and Utilization. of
o : Teaching Aids in Private Schools : -
' : (Number and Percentage)

Extent of avallablllty ' Extent of utilization

-Gategory L T e e e e e e e e e e e e e e e e s e — e ae e s ——— - -
i ' Enough Not Enough ~Nil Total Always Sometimes  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)
5. Sound film - 14 197 211 - 14 197 211
' - (6.64) (93.36) (100) R (6. 64) (93.36) " (100)
6. Film Projector ‘19 : 6 186 211 - 22 189 211
i (9.00) (2.84) (88.15) (100) (10.43) (89.57) (100)

o o e -t = >t - — o = = - — - > - ——— ———— " —— - ————_— - — - ———— - ————— -

(contd...)



.Table 4.23.4 (Contd...)

Extent of availability : Extent of utilization

Category @ mommmmmmememr e m e r e mmmmmmm|||| me e ————— e
N Enough Not Enough Nil Total 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
P - (3.32) (17.06) (79.62) (100) (16.11) (83.39) (100)

- Aural aids

+i1. Radio 143 52 16 211 60 115 ' 36 211
Tk (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
I (19.90) (26.54) (53.55) (100) (23.22) (19.43) (57.35) (100)
i3. Television 41 19 151 211 32 28 151 211
S : (19.43) (9.00) (71.56) (100) (15.17) (13.27) (71.56) (100)
4, 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
utilization of teaching aids in government and private are
given in Tables 4.23.3 and 4.23.4.

ﬁegarding the availability of non-projected aids,
none of the government or érivate schools came 'under the
.'Enough' ca£egory schools. In the 'Not -enough' category
schools, the percentages of private schools, were slightly
.more than that of government schools for item 1like 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, slide projector, microscope}v microscope
slides, epidia scope and overhead projector were found
available in about 20 per cent of private schools although
not sufficient in numbers. But the percentages of government
schools possessing these jitems were little less then private
schools except microscope. The extent de 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 percentagés of private

schools that came under the 'Enough' category were found
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more than that of government schools. Radio was not
available in 7.58 pér 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 'puch
difference 'between there was not much difference between
these two types of schools. The difference in the
availability and utilizafioﬁ of computers was also
hégligible between these two types of schools.

| In general there is not much difference in the
extent of availability and utilization of teaching aids
betweeh gbvernment and private schools. The availability of
certain projected aids, and radio were foﬁnd more in private

schools ~and this holds true regarding the extent of

utilization also.

4.1.5 Co-curricular activities

Number and percentage of schoolé where project
works ih physics are taken up ana not taken up are ppesented
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 Tab1e4which

shows that project works were taken up in 26.06 per cent

~



218

ted

‘Table 4.24.1 Number and Percentage of Schools where ProjecF‘
' Works in Physics are ‘“faken up'and‘not‘faken up

{
(Number and Percentage)

Item Urban VRural Govern- Private Total
- ment

Project work 43 14 21 36 57
taken up (26.06) {(6.28) (11.86) (17.06) (14.69)

Project work 122 209 156 175 331
not taken up (73.94) (93.72) (88.14) (82.94) (85.31)
Total 165 223 177 211 388
(100) (100) (100) (100) (100)

urban schools while these were taken up only 6.28 per cent
‘in  rural schools. The percentage of privatg §chools taking
up projects was slightly more than‘ that of government
schools.

The analysis of data suggests tha£ projects works
in physics are not taken up in majority of schools.

Teachers opinion regarding the reasons for ‘'not
taking up' project works in phyéics 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 Peréentage)

No. Item Urban Rural Govern- Private Total

ment .
(122)* (209)* (156)* (175)* (331)

- —— = G = = N T i A S M = S Vet e S e W e T W Sm e e S SR S G e G b S S - Tt e P G S S = S

1 Lack of necessary 84 175 101 158 259
facilities for (68.85) (83.73) (64.74) (90.29) (78.25)
project work ‘

2' Lack of theoretical - - - - _ -
and technical know-
ledge about the pro-
ject work on the part
of teachers

3 Lack of financial 62 140 85 117 202
assistance (50.82) (66.99)- (54.49) (66.86) (61.03)
4 Lack of co-opera- 49 61 46 64 110

tion from students(40.16) (29.19) (29.49) (36.57) (33.23)

Ay

5 Lack of encourage- 28 44 32 40 72
ment from parents (22.95) (21.05) (20.51) (22.86) (21.75)

* Total number of responses in each category.

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 wurban and 209 rural schools. 156 were
- government and the rest 175 were private schools. The

opinion®o6f teachers from these 331 schools are presented in



220

Table 4.24.2. Of these 3Bi 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 proﬁect 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 facilities"
which was found recorded by more urban school teachers than.
rural teachers and alsé by mofe private school teachers than

/

government school teachers. '

Table 4.25.1 Number and Percentage of Schools where Science
clubs are Functioning and Not Functioning

(Number and Percentage)

Item Urban Rural Govern- Private Total
ment
Functioning <124 136 112 148 260

(75.15) (60.99) (63.28) (70.14) (67.01)

'

Not functioning 41 87 65 63 ‘128
' (24.85) (39.01) (36.72) (29.86) (32.99)

Total o 165 ) 223 - 177 211 388
(100) (100) (100) (100) (100)




221

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 not functioning.
Regarding sub samples, science clubs were functioning in
about 75 pér cent urban schools while in the case of rural
schools it was about 60 per cent only. The percentaée of
private schoéls 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 teacheré regarding the reasons for
science clubs 'not functioning' in schoals are presented in
Table 4.25.2

In addition to the reasons already 1listed, two
more reasons were identified. They are ;Lack of space' and
'Lack of figance.' The opinion of teachers from 128 schools
where science clubs were not functioning were énalysed and
presented in Table 4.25.2. Out of 128 schools, "4l were urban
and 87 were rural; 65 were government schools'énd 63 were

private schools (Table 4.25.1). Item 1, 'Lack of
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Table 4.25.2 Opinion of Teachers regarding the Reasons for
‘ Science Clubs 'Not Functioning' in Schools

(Number and Percentage)

No. | Iﬁem Urban Rural - Govern- Private Total
- ment
(41)* (87)* (65)* (63)* (128)

—— — —— ——— —— —————————————————————————————————————_—— ———— {— - —

1 Lack of initiative 10 21 15 16 31
on the part of (24.39) (24.14) (23.08) (25.40) (24.22)
teachers

2 Lack of enthusiasm 10 18 12 16 28
on the part of stu-
dents (24.39) (20.69) (18.49) (25.40) (21.88)

3 Lack of interest Y/ 8 8 7 15
of parents (17.07) (9.20) (12.31) (11.11) (11.72)

4 Lack of encourage- 23 58 39 42 81

., ‘ment form (56.10) (66.67) (60.00) (66.67) (63.28)

! administrators

5 Others - - 10 19 12 17 29
| (24.39) (21.84) (18.46) (26.98) (22.66)

Others include l. Lack of space 2. Lack of finance

* Total number of responses in each category.

encouragement from administrators' as a reason was recorded
by 63.28 per cent of teachers which was followed by item 4,
'Lack of initiative on the paft of teachers.,' Therefore the
main reason for science club 'Not functioning' in many
schools can ée 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
112

constituted of 124 urban and 136 rural schools; govern-

ment and 148 private schools. The sub-sample percentages are

also preéented in the Table.

(39.86)

Table 4.26 Distribution of schools according to the Activi-
ties of Science Club where it is Functioning
(Number and Percentage)
No. Activities Urban Rural Govern- Private Total
ment ‘
(124)* (136)* (112)* (148)* (260)
1 Field trips 32 26 22 36 58
(25.81) (19.12) (19.64) (24.32) (22.31)
2 Exhibitions 112 73 76 109 185
“ (90.32): (53.68) (67.86) (73.65) (71.15)
3 Project works 43 - 14 21 36 57
(34.68) (10.29) (18.75) (24.32) (21.92)
4 Visits 29 25 22 32 54
i _(23.39) (18.38) (19.64) (21.62) (20.77)
5 Improvisation of 86 85 71 100 171
equipment:: (69.35) (62.50) (63.39) (67.57) (65.77)
6 Drawing charts, 64 51 56 759 115
" models, maps etc. (51.61) (37.50) (50.00) (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 equipment@ and drawing chart, maps, etc.
71.15 per cent of the schools conducted e#hibitions as part
of the activities of school science club. The next iﬁportant
activity of science club was found to improvisation of
equipment (65.77 per cent). Dfawing charts, maps, etc. were
undertaken in 44.23 per cent schools. The rest of the
activities were wundertaken only in about 20 per cent
schools. From the sub-sample percentage given in the Table
it 1is found that urban schools science clubs seemed to be
more active them rural school science clubs.

The analysis of data regarding science club
activities suggests that exhibitions and improvisation of

equipments are the major activities of school science clubs.

4.1.6 Details Regarding Environmental Resources
Environmental resources play a vital role in
physics education at the secondary stage. Therefore their

availability, utilization and various uses are studied.

(a) Engineering factories

Table 4.27 gives the number and percentage of
physical sciénce teachers on the basis of their opinion on
the uses of engineering factories as an environmental
resource for physics education in the secondary scﬁools of

Kerala according to area and management of schools.

f . o



Table

4.27 Opinion of Teachers on the uses of

Enginering Factories as an Environmental Resource

(Number and Percentage)

for Physics Education

Use

. Observes methods

and techniques of
fabrication

. Learns to improvise

different apparatus

. Observes various

Production Procgsses

. Observes and under-

stands working
models

Learns the different
skills required for
different types of
work

. Gets familiarised
“with modern develop-

ment in science and
technology

Helps to develop simple 44

workng models

Urban
RU NRU
165 -
(100)

158 7
(95.76) (4.248)
152 13
(92.12) (7.88)
97 68

(58.79) (41.21)

154 1

- (93.33) (6.67)
165 -
{100)

121
(26.67) (73.33)

165
(100)

165
{100)
165
(100)
165
{100)

165
(100)

165
(100)

223

(100)

210
(94.17)
212
(95.07)
123
(55.16)

201
(90.13)

223
(100}

48
(21.52)

13
(5.83)

N
(4.93)

100
(44.84)

22
(8.87)

175
(78.48)

223
{100)

223
(100)

223
(100)

223
(100)

223
(100)
223
(100)

Government

RU NRYU

177 -
(100)

164 13
(92.66) (7.34)

157 20
(88.70) (11.30)

100 77

(56.50) (43.50)

161 16
(90.96) (9.90)
177 -

(100)
44 133

(24.86)'(75.14)

177
(100)

w7
{100)

177
(100)
177
(100)

177

(100)

177
(100)

Private
RU NRU
211 -
(100)
204 7
(96.68) (3.32)
207 4

(98.10) (1.90)

120 91
(56.87) (43.13)

194 17
(91.94) (8.06)

211 -
(100}

48 163
(22.75) (77.25)

21
(100)

AR
(100)
2N
(100)

2N

(100}

21
(100)

211
(100)

RU NRU

total total
388 -
(100)

368 20
(94.85) (5.15)
364 24
(93.81) (6.19)
220 168

(56.70) (43.30)

355 33
(91.49) (8.51)
388 -

(100)
92 296

(23.71) (76.29)

Grand
total

388
{100)

388
{100)

388
(100)

388
(100)

388
(100}

388
(100)

................................................................................................................................................

(Contd.

..



Table 4.27 (Contd...)

Government

Private

RU
total

NRU
total

Grand
total

................................................................................................................................................

8.

10.

1.

12.

13.

14.

certain equipment {32.12) (67.88)

‘Helps/can be used in 165 -

bridging the gap bet- (100)

ween theory and practice

Caters to the develop- 165 -
ment of creativity, (100)

self expression etc,

165
(100)

165
(100)

165
(100)

165
(100)
165
(100)
165
(100)

Urban
Use R LR E DL LD L T
RY NRU
Receives direct 165 -
information {(100)
. Gets first hand 165 -
information (100)
Can be used in co- 165 -
ordinating intelle- (100)
ctual and manual labour
Provides practical 165 -
experience (100)
Learns of repair 53 112

165
(100)

223 -
{100)
223 . -
(100)
223 -
(100)

223 -
(100)

48 175
-{21.52) (78.48)
223 -

(100)

223 -
(100)

223
(100)

223
(100)

223
(100)

223
(100)

223"
(100)

223
(100)

223
(100)

177
(100)

177
(100)

177
(100)

177
(100)
44

133

(24.86) (75.14)

177
(100)

177
(100)

177
(100)
177
(100)
177
(100)

177
(100)
177
(100)
177
(100)

177
(100)

21
(100)
21
(100}
AR
(100)

21
(100)
57

154

{27.01) (72.99)

2N
(100)

21
(100)

2N
(100)

21
{100)

2N
(100)

21
(100}
2N
(100)
21
(100)

211
{100)

388
(100)
388
(100)
388
(100)

388
(100)-
101

(26.03) (73.97)

388
{100)

388
(100)

287

388
{100}

388
(100)

388
(100)

388
(100}
388
{100)
388
(100)

388
(100)

RU - Recorded use
NPU - Not recorded use
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In the discussion which follows, the percentages
of total sampleIWhich 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 1indicates 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 wurban, 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
teachefs. More than 50.00 per cent of teachers belonging to
.all categories'namely urban, rural, government and private
pointed out the use.

Regarding uses numbers? 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
categories categories nahely 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 wuse. Regarding use number 12, the percentages of
teachers belonging to all categories except wurban (32.12)
were less than 30.00 per cent.

From tﬁe_above discussion 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 wuses 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 wuse 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 Small Scale Industrial Uﬁits as an Environmental Resource for Physics Education
(Number and Percentage)

Urban Rural Government Private
USe = eeecccuccccecccccccres smmemeece-mcmcaccese=a= g RU NRU Grand
RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total
1. Observes methods 165 -~ 165 223 - 223 177 - 177 2N - 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 2N 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 N 223 135 42 177 200 11 21 335 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 50. 165 192 3 223 138 39 177 169 42 21 307 81 388
stands working (69.70) (30.30) {100) (86.10) (13.90) (100) (77.97) (22.63) (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 1n 211 355 33 388

skills required for  (89.70) (10.30) (100) (92.83) (7.17) (106) (87.57) (12.43) (100) (94.79) (5.21) (100) (91.49) (8.51) (100)
different type of
work

7. Gets familiarised 134 N 165 195 28 223 151 26 177 178 33 211 329 59 388
with modern develop- (81.21) (38.79) (100) (87.44) (12.56) (100) (85.31) (14.69) (100) (84.36) (15.64) (100) (84.79) (84.79) (100)
ment in science. and '
technology

. - - - - S = D 4 P e b ke e S8 Y R S R T e e = . R = R = R = R R = = R P = = % = P e R = = e N e NE R, S E RSt S S m e RS Ew o -

(Contd...)



Table 4.28 (Contd...)

----------------------

Government

RU
total

NRU
total

Grand
total

- e e  n o o e e e . = = T o A = R P A T P e e T = S N e e N . PN LN RN RS e e e e TR e c e e - -

10.

11.

12.

13.

14.

15.

certain equipment (47.88) (52.12)

Helps to bridging the 165 -
gap between theory (100)

and practice

Caters to the develop- 158 7

165
(100)

165
(100)
165
{100)
165
(100)

165
(100)
165
(100)
165
(100}

Urban
Use = ecescesccsceacanccacnas
RU NRU
. Helps to develop 150 15
simple working (90.91) (9.09)
models
. Receives direct 165 -
information (100)
Gets first-hand 165 -
information (100)
Can be used in co- 165 -
ordinating intelle- (100)
ctural and manual
labour
Provides practical 165 -
experience : (100)
Learns to repair 79 86

165

ment of creativity, (95.76) (4.24) (100)

self expression etc.

192

Rural
NRU Total
3 223

(86.10) (13.90) (100)

223 - 223
(100) (100}
223 - 223
- (100) (100)
223 - 223
(100) (100}
223 - 223
(100) (100)
106 17 223
(47.53) (52.47) (100}
223 - 223
(100) {100}
215 8 223
(96.41) (3.59) (100)

135
(76.27)

177
(100)
177
(100)
177
(100)

177
(100)
72
(40.68)
177
(100)

166
(93.79)

42
(23.73)

105
(59.32)

"
(6.21)

177
(100)

177
{100)
177
(100)
177

(100)

177
(100)
177
(100)
177
(100)

177
(100)

207
{98.10)

2N
{100)

2N
(100)

211
(100)

21
(100)
13
(53.55)
21
{100)

207
(98.10)

Private
NRU Total
4 211

(1.90) (100}

- 21
{100)

- 211
(100)

- 21
(100)

- 2N
(100)

98 211
(46.45) (100)
- 21
{100)

4 211
{1.90) (100)

342

46

(88.14) (11.86)

388
(100)
388
(100)
388
{100)

388
(100)
185

203

(47.68) (52.32)

388
(100)

373
(96.13)

15
(3.87)

388
{100)

388
(100} .
388
(100)
388
(100}

388
(100)

388
{100)

388
(100)

388
(100)

RU - Record use
NPU - Not recorded 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 wunits 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 wuse 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 tétalAteachers recorded uses number 4, number 7 and
number 8 of small scale industrial units. Regarding wuse
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 of urban and rural teachers were almost same.
Regarding use number 7, the percentage of rural teachers
(87.44) was more than that of urban teachers (81.21) in

recording the use while the percentages of government and

private school teachers were almost same.

Use number 5 that ié 'observes and understands
working models' was recorded by 79.12 per cent of the total
sample. Hereé 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 cént). 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 wére 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 Opinfon of Teachers on the uses of Chemical Factories as an Environmental Resource for Physics Education
(Number and Percentage)

Urban Rural Government Private

Use eememeereesameemmevmes  emmeeamememeamemmacmev  eemmmmeseemmeveswse——= —e—meeomea= crmemmenan~ RU NRU  Grand

RU NRU Total RY NRU Total RU NRU Totatl RY NRY Total 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) (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 21 258 130 388
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) (17.86) (100) (90.105 (9.95) (100) (89.18) (10.82) (100)
different types of
work

4. Gets familarised 124 4 165 186 37 223 142 '35 177 168 43 211 310 78 388
with modern develo- (75.15) (24.85) (100) (83.81) {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 12 111 223 72 105 177 138 73 21 210 178 388
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 21 - 211 388 - 388
information (100) (100)  (100) (100)  (100) (100)  (100) (100)  (100) . Qo)

7. Gets first-hand 165 - 165 223 - 223 177 - 177 21 - 211 388 - 388
information (100) (100)  (100) (100)  (100) ©(100)  (100) {(100) (100) {100) .

o s = = o = = - = = > = = o = S > = 8 B = = P = P = . N e N R e R e e RS e E TR AN T RS NP e E .-, Y. - T e M e AT S S s e s s eSS eSS S



Table 4.29 (Contd...)

) Urban Rural Government Private
Use  ec---ce-ee-- mememmeseme  eemccceecocecacoo-ee- e R L e L L L E L L L LR L RY NRU  Grand
RU NRU Total RU NRU Total RY NRU Total RU - NRU Total total total total
8. Can be used in co- 125 40 165 187 36 223 135 42 177 177 34 21 312 76 388

ordinating intelle- (75.76) (24.24) (100) (83.86) (16.14) (100) (76.27) (23.73) (300) (83.89) {(16.11) (100) (80.41) (19.59) (100)
ctual and manual

labour
9. Provides practical 165 - 165 223 - 223 177 - 177 21 - 21 388 - 388
experience (100) (100) (100) (100) {100) ' {100) {100) {(100) (100) (100)
10. Helps in bridging the 148 17 165 216 7 223 166 N 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 2N 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



235

It is revealed from the above analysis that the
teachers in 'géneral 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
vare listed in Table 4.29).

More than 90 pef 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
regardihg government and private teaéhers in pointing out
use number 10 that ié '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' percentagei{ (88.79) in
recording this use. The percentages of govefnment school
teachers and private school teachers were almbst same.

- Regarding wuse number 3 that 1is 'learns the
different skills requiredlfor 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 seemea 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 than the wurban
category regarding bdth the uses. Private school teachers
recorded more (83.89 per cent) ‘than government school
teachers (76.27 per cent) regarding the wuse number 8.
Regarding use number 4 there seemed to havé 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 thah teachers from government schools
(72.32 per cent).

Uses ﬁumber 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 nﬁmber 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, rural,
government and private were awaré 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 wuses 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 work shop as an Environmental Resource for Physics Education
(Number and Percentage)

Urban Rural Government Private

USe = = cececmccmccescasmecmotme cemaemeecasememeAseces eecceecseeeesesemeceee SeasemeeSeCess~esesae-=— RU NRU Grand

RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total

1. Observes methods 165 - 165 223 - 223 177 -~ 177 2N - 2N 388 - 388
and techniques of (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)

fabrication ‘

2. Learns the skills 108 - 57 165 127 96 223 104 73 177 131 80 21 235 153 388
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 n 165 206 17 223 164 13 - 77 196 15 211 360 A 388
different apparatus  (93.33) (6.67) {100) (92.38) (7.62) (100} (92.66) (7.34) {3100} (92.89) (7.11) (100} (92.78) (7.22) (100}

4, Observes various 66 99 165 72 151 223 57 120 177 81 130 21 138 250 138
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 21 279 109 388
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) (106) (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 2N 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 1177 183 28 AR 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
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Table 4.30 (Contd...)

Urban Rural ' Government Private
Use = = eeeseecccceedccemecacce mmmmeeme oo mmacocoNeess  mmme oo CefSmeeacccccces ccdeeesccesccccacceso-- 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 2N 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 - 21 388 - 388
information (100) (100) (100} (100)  (100) (100) (100} (100) (100} (100)
11. Gets first hand 165 - 165 223 - 223 177 - 177 2N - 21N 388 - 388
information (100) (100) (100) (100) (100) (100) {100) (100) {100) (100)
12. Can be used in co- 130 35 165 189 34 223 147 30 177 C 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 21 317 A 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/c¢an be used in 165 - 165 223 - 223 177 - 177 2N - 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 number 3, number 13 and number 16 were
pointed out by 92.78 per cent, and 94.33 per cent of
teacherslrgspectiveiy. Regarding these uses, the pgrcentaées
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 pef 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, ekcept in
use number 12 in all the other uses private school teachers

recorded more than that of government school teachers. ...
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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 more (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 rurai 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 mostAQfMFhe‘tgacherSgir§e§p§g;;y§w;9£wloca1ity“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 Environmental Resource for Physics Education
(Number and Percentage)

Urban Rural Government Private
USE = eemecccccmcceeccsmcese  edceedcccecesmccemeeee c-eeoeeeesmsscesescmee= cceeeseeeseme—ame=eso== RU NRU Grand
RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total
1. Learns to improvide 71 94 165 108 115 223 82 95 177 97 144 2N 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 21 151 237 388
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 21 210 178 388

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 21 213 175 138
simple! working 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 21 264 124 388
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 2N 3N 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)
- 7. Provides practical 132 33 165 195 28 223 152 25 177 175 3 2N 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) (61.21) (100) (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

Téble 4.31 gives the number and percentage of
teachers on the basis of their opinion about the wuse of
colleges as an environmental resource for physics education
in the secbndary 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 per cent and 84.28 per
cent of teachers respectively. Regarding the former use, the
percentage of wurban 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
government 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.
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Uses number 3 and number 4 were pointed out by
54.12 per cent and 54.90 per. cent of  the teachers
respectively. In both cases the percentages of urban school
teachérs were more than that of rural school teachers. Again
it can be seen that in these two cases the percentages of
government échool teachers were more than that of private
school teachers.

Uses number 1 and number 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 cén£ did not record these
two wuses. 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. Tﬁere was not much difference in the percentages
of government and private teachers.

It can be concluded from the above discussion that

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 = eeeeceeccmecacccmcmcns scemmcwmmmveewemsmeeee~  msememmeeesmeeaEcSSmtee SEeweecSwe--ess-—s-e=e=w RU NRU Grand
RU NRU Total RU NRU Total RU NRU Total - RU NRU Total total total total
1. Observes and under- 165 - 165 223 - 223 177 - 177 Zn - 2N 388 - 388
stands the mode of (100) {100)  (100) (100)  (100) (100) (100) - (100)  (100) (100)
transmission of
electricity )
2. Observes various 157 8 165 215 8 223 m 6 177 201 10 2N 372 16 388
producton process (95.15) (4.85) (100) (96.41) (3.59) (100) (96.61) (3.39) (100) .(95.26) (4.74) (100) (95.88) (4.12) (100)
3. Observes and under- 137 28 165 199 24 223 155 22 177 181 30 2N 336 52 388
stands working 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 21 290 98 338

ski11s 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

5 Gets familiarised with 126 39 165 181 42 223 141 36 177 166 45 21 307 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 2N - rAR 388 - 388
information (100) (100}  (100) {100)  (100) (100)  (100) {100) (100) (100)

7. Gets first hand 165 - 165 223 - 223 177 - 177 21 - 2N 388 - 388
information {100) (100)  (100) (100)  {100) (100)  {100) (100)  (100) (100)

---------------------------------------------------------------------------------------------------------------------------------------------

(Contd...)



Table 4.32 (Contd...)

.............................................

................................................................................................................................................

Use
RU
8. Can be used in co- 77
ordinating intellec- (46.67)

tual and manual labour
9. Observes and under- 79

stands the different (47.88)
types of electronic
. connections

10. Provides practical 146
experience (88.48)

11. Helps ¥n bridging 127
the gap between (76.97)
theory and practice

12. Caters to the develop- 135
ment of creativity, (81.82)

‘self expression, etc.

Urban
NRU Total
88 165

(63.33) (100)

86 165
(52.12) (100}

19 165
(11.52) (100)
38 165

(23.03) (100)

30 165
(18.18) (100)

127
(56.95)

105
(47.09)

184
(82.51)
154
(69.06)

165
(73.99)

96
(43.05)

118
(52.91)

39
(17.49)

69
(30.94)

58
{26.01)

223
(100)

223
(100)

223
(100)
223
(100)

223
(100)

Government
RYU NRY
88 89
(49.72) (50.28)
85 92

(48.02) (51.98)

144 33
(81.36) (18.64)
131 46

(74.01) (25.99)

132 45
(74;58) (25.42)

177
(100)

177
(100)

177
(100)
177
{100)

177
(100)

Private

RU NRU Total

116 95 211
(43.98) (45.02) (100{'

99 112 21
(46.92) (53.08) (100)

186 25 21
(88.15) (11.85) (100)

150 61 211
(71.01) (28.91) (100)

168 43 211
(79.62) (20.38) (100}

RY NRU Grand
total total total
204 184 388
(52.58) (47.42) (100)
184 204 388
(47.42) (52.58) (100)
330 58 388
(85.05) (14.95) (100)
281 107 388
{72.42) (27.58) (100)
300 88 388
(77.32) (22.68) (100)

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 wuses 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 Fhanij:OO per%pent 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 éenﬁ. Regarding uses numbers 4 and 5, the
percentages of rural category were more (77.13, 81.17) than
those of wurban 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
numbef 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
governmen£ 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 point 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 e mmmcereeemceserasce cosmeacammsemsemeemese SeeeeeeGeseasaeamermee memmemmme—cmemeeaema-—- RU NRU  Grand
RU ~ NRU Total RU NRU Total RU NRU Total RU NRU Total 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. Observes and under- 125 40 165 147 76 223 129 48 177 143 - 68 FAR 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 21 - 21 388 - 388
skills required for {100) {100)  (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 FAR 323 65 338

with modern develop- (83.64) (16.36) (100) (82.96) (17.04) (100) (83.05) (16.95) (100) (83.41) {16.59) (100) (83.25) (16.75) (100)
ment in Science and

technoiogy

5 Helps to deveiop 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 21 - 21 388 - 388
information (100) (100)  (100) (100)  (100) (100)  (100) (100)  (100) (100)

............................................................................................................

(Contd...)



Tablie 4.33 (Contd...)

Urban Rural - Government Private .

Use = = eeeeeccemmceoccccccsne  cemcececmemsecoeseeees e e e cdeeemmemeeocee meee--eecoaecease—aoo- RU NRU  Grand

' RU NRY Total RU NRU Total RU NRU Total RU NRU Total total total tota)l

7. Gets first hand 165 - 165 223 - 223 177 - 177 211 - 21 388 - 388
information (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)

8. Can be used in co- 148 17 165 207 16 223 160 17 177 195 16 rAR 355 33 388

ordinating intellec- (89.70) (10.30) (100) (92.83) (7.17) (100) (90.40) (9.60) (100) (92.42) (7.58) (100) (91.49) (8.51) (100)
tual and manual labour

9. Provides practical 165 - 165 223 - 223 177 - 177 2N - 211 388 - 388

experience (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)

10. Helps in bridging 155 10 165 189 34 223 - 145 32 177 199 112 21 344 44 388

the gap between (93.94) (6.06) (100) (84.75) (15.25) (100) (81.92) (18.08) (100) (94.31) (5.69) (100) (88.66) (11.34) (100)
theory and practice )

11. Caters to the develop- 158 7 165 204 19 223 166 N 177 196 15 21 362 26 388

ment of creativity, (95.76) (4.24) (100) (91.48) (8.52) (100) (93.79) (6.21) (100) (92.89) (7.11) (100) (93.30) (6.70) (100)
self, expression, etc. ’

RU - Recorded use
NRU - Not recorded use
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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 percentage of
teachers on the basis of their opinion on the uses 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
thé 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 recérded
by 91.49 per cent. Regarding use number 11, 95.76 per cent
of wurban 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 agreed
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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) then
that of rural school teachers (65.92) and the percentage of
government school teachers was more (72.88) than that of
. private school teachers (67.77) in recording this use.

6f 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 teache#s (59.64). FThere was not much difference
between the percentage of government aﬁd 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 Enviornmental Resource for Physics Teaching
{Number and Percentage) ’

Urban Rural Government Private
USE = ~ewevseccccccccacececs esc-emmemevcvemmmmcccse cmcemmememecdseecmameee —mme--ee-—ses-secmee~==—= RU NRU Grand
RU NRU Total RU NRU Total RU NRU- Total RU NRU Total total total total
1. Observes methods 94 7 165 121 102 223 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 2N - rAR| 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 S 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) (58.29) (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 - 21 - 211 388 - a8
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 21 285 103 3388
of differentl (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 21 333 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 21 - 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 = mmmeeemmcmeeemmeeeemee camcmemeueemseermeeeem= memeemeemmusmmmeeeeeme- -meme-ceoesece--em-a==- 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 2N - 2N 388 - 388
information (100) (100)  (100) (100)  (100) (100)  (100) (100)  (100) (100)
10. Gets first hand 165 - 165 223 - 223 177 - 177 2N - 21 388 - 388
information (100) {100)  (100) {100}  {100) (100)  (100) (100) (100) {100)
11. Can be used in co- 165 - 165 223 - 223 177 - 177 21 - 2N 388 - 388
ordinating intelle- (100) {100)  (100) (100)  (100) {100)  {(100) {100)  (100) {100)
ctual and manual
labour .
12. Observes and under- 102 63 165 130 93 223 105 72 177 127 84 2N 232 156 L1

stands the different (61.82) (100) (100) (58.30) (41.70) (100) (59.32) (40.58) (100) (60.19) (39.81) (100} (59.79) (40.21) (100)
types of electric

connection )
13. Provides practical 165 - 165 223 - 223 177 - 177 21 - 2N 388 - 388
" experience (100) (100)  (100) (100)  (100) (100)  (100) (100)  (100) (100)
14. Learns to repair 116 165 165 107 116 223 99 78 177 124 87 FAR 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 21 - 2N 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 2N - 2N 388 - 388
ment of creativity, (100) (100)  (100) (100)  (100) {(100)  {100) (100)  (100) . (100)

self expression etc.

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 percentéges 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 ruralicounterparts 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 of

private school teachers (86.26).



Table 4.35 Opinion of Teachers on the Uses of Human Resource as an Environwental Resource fo Physics Education.
(Number and Percentage)

Urban Rural Government Private
Use = = cecaeacceccceccccesess ssaceceseee-emecece-=e aeecmescce—oesceememmes mesmsesemese-s-e-==ss-< RY NRY  Grand
RU NRU Total RU NRU Total RU NRU Total RU NRU Total total total total
1. Learns to improvise 58 107 165 105 118 223 72 105 177 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 10 21 210 178 388
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 81 165 115 108 223 97 80 177 102 109 rAR 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 81 177 112 99 AR 208 180 388
simplie 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. Recejves direct 124 4 165 147 16 223 130 47 177 141 70 211 2N 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 N 223 163 14 177 182 29 20 345 a3 388
B 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 21 165 223 388
- 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 21 235 153 388
development of (59.39) (40.61) (100) (61.43) (38.57) (100) (61.58) (38.42) (100) (59.72) (40.28) (100) (60.57) (39.43) (100)
creativity, self- ) :
expression, etc.
Ru -~ Recorded use NRU - Not 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 government
school teachers recorded more than private school teachers.
Urban school teachers recorded more than (75.15 per cent)
rural school teachers (65.92 per cent) in the case of use
number 5.

Uses number 2, number 3 and number 4 were recorded
by more than 50 per cent of Ateachers (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 Envronmeronmenca: ncuve. oo -

{Number and Percentage)

Urban Rural Government Private
USE = eccemmcceacacacccaceoe cmeccmacemmceemmmeeace  memeeceacCeememmvaceGme Smemceasmsmmmsemsesesee= RU NRU  Grand
RU NRU Total RU NRU Total RY NRU Total RY NRU Total total total total
1. Observes the function- 165 - 165 223 - 223 177 - 177 2N - 2N 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 m 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 2n 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. 223 118 . 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) (100) (64.18) (35.82) (100)
ments in science
and technology
5. Receives direct 146 19 165 209 14 223 149 18 177 196 15 .21 355 33 388
information (88.48) (11.52) (100) (93.72) (6.28) (100) (89.83) (10.17) (160) (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 21 360 28 388
information (92.73) (7.27) (100) (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 13 223 82 95 177 99 112 21 181 207 388
ordinating intelle-  (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)
ctual and manual '
1abour ' _ _ :
8. Provides practical 79 86 165 M 112 223 88 89" 177 102 109 rAR| 190 198 388
experience (47.88) (52.12) (100) (49.78) (50.22) (100) (49.72) (50.28) (100) (48.38) (51.66) (100) (48.97) (51.03) (100}
9. Caters to the 76 89 165 103 120 223 82 95 177 97 114 21 179 209 388
development 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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(3) Hospitalé

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 recorded by cent per cent of teachers.

Uses number 5 aﬁd 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 wuse. 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 reco;ded by
68.81 per cent and 64.18 per cent of teachers respectively.
In both cases urban school teachers recofded more than rural
school teachers while in the case of use number 3 government
school teachers recorded more (70.62 per Eent) than private
school teachers (67.30 per cent). This d;fference 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 Trecorded. 57.06 per cent of government
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teachers recorded and 54.98 per cent of private school
teachers recorded. |

Usé numbérs7, 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 than 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 reqo§§¢d 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 Kills as an Enviornmental Resource for Physics Education
’ (Number and Percentage)

Urban : Rural Government Private

USE = eecmcecmccecmemcmecece smeeeeee~cmemmmeeaemee  semememeeweemmmemeremoe amcecesmmcmmemmmmm—eeee RU - NRU . Grand

RU NRU Total RU NRU Total RU NRU Total RY NRU Total total total total

1. Observes methods 142 23 165 202 2) 223 156 21 177 188 23 21 344 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 21 361 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 -2 165 208 15 223 163 14 177 198 13 21 361 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 2n 264 124 138

ski11s:required 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 A : .
6. Helps to develop 66 99 165 123 100 223 86 9N 177 103 108 211 189 199 . - 388
simple 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)

----------------------------
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(Contd...)



Table 8.37 (Contd...)

- D Rt e = " T S P P R = e e L e = = . . RN R RS N e AN NN NSRS NN ST PR e RS m eSS

7. Receives direct
information

8. Gets first-hand.
information

9, Can be used in co-

ordinating intelle-

ctual and manual

labour

Provides practical

experience

10.

1.
gap between theory
and practice

12. Caters to the develop-
ment of creativity,.

self expresson etc.
Jabour

Helps in bridging the

yrban

RU NRU Tota)
159 6 165
{96.36) 1(3.64) (io0)
165 - 165
(100) {100)
86 79 165
(52.12) {(47.88) (100)
165 - 165
(100) {100)
133 32 165
(80.61) (19.39) (100)
105 60 165
(63.64) (36.36) (100)

Rural

RU NRU Total
218 5 223
(97.76) (2.24) (100)
216 7 223
(96.86) (3.14) (100}
84 139 223
(37.67) (62.33) (100)
202 21 223
{90.58) (9.42) (100)
172 51 223
(77.13) (22.87) (100)
128 95 223
(57.40)} (4z2.60) (100)

Government Private
RU  NRU Total RY NRU  Total
175 2 177 209 9 211
(98.87) {1.13) (100) (95.73) (4.27) (100)
173 4 177 208 3 21
(97.74) {2.26) (100) (98.58) (1.42) (100)
82 95 177 88 123 211
(46.33) (53.67) (100) (41.71) (58.29) (100)
169 8 177 198 13 211
(95.48) (4.52) (100) (93.84) (6.16) (100}
143 34 177 162 49 2N
(80.79) (19.21) (100) (76.78) (23.22) (100)
113 64 177 120 91 21
{63.84) (36.16) (100) (56.87) (43.13) (100)

RU NRU Grand
total total total
377 1" 388

_(97.16) (2.84) (100)
381 7 388
(98.20) (1.80) {100)
170 218 388
(43.81) (56.19) (100}
367 21 388
{94.59) (5.41) (100)
305 83 388
(78.61) (21.39) {100)
233 155 388
(60.05) (39.95) (100)

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 1in 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 wurban 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 teacheré while only 91;93 per
cent of rural school teachers recordd4d 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 récorded 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 sémple (77.13 per cent). Governhent 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 pef
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 ofAﬁeachers respectively.
Regarding wuse number 6, 55.16 per ceﬁt 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 dJovernment 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 9l of cotton mills as an environmental resource for

physics teaching.



Table 4.38 Opinion of Teachers on the Uses of Laboratories as an Enviornmental Resource for Physics Education
(Number and Percentage)

Urban Rural Government Private
Use = = eeeecemceeccsaceceemes ccseececeeccescecem=ee ceeeeccecescse--ce-ses mee-wemee--e-s-ccceeseo RY NRU  Grand
RY NRY Total RU NRY Total RY NRU Total RU NRY Total total total total

1. Observes various 81 84 165 119 104 223 88 89 177 112 99 21 200 188 388

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 Zn 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) (34.79) (100)
3. Learns the different 153 12 165 192 31 223 159 18 177 186 25 21 345 43 388

skills required for (92.73) (7.27) (100) (86.10) (13.90) (100} (89.93) (10.17) (100) (88.15) (11.85) (100) (88.92) (11.08) (100)
different types of

work
4. Learns the assembling 62 103 165 74 149 223 65 112 1717 N 140 2N 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 2N 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)
7. Gets first-hand 165 - 165 - 216 7 223 173 4 177 208 -3 21 kE A 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)
8. Provides practical 165 - 165 220 3 223 175 2 177 210 1 AR 385 3 388
experience (100) . (100)  (98.65) (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 practice

10. Caters to the develop- 154 1 165 204 19 223 158 19 177 200 N 21 358 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. o

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 wuses 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 Ey 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 teachérs recorded. Not much
difference was observed between government and privéte
school teachers.

Use number 7 was recorded by 98.20 per cent of the
total sample. This use was recorded by 106 per cent of urban
school teacﬁers while on}y 96.86.per cent of rural school
teachers recorded this. Not much difference was observed
betwéen gbvernment 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 school teachers recorded more. (98.31 per cent”apd

96.06 per cent respectively) than private school teachers
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(92.42 pe? 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 mugch.

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 teacheré
‘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) thaﬁ

government school teachers (49.72 per'éént).'
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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 awaré of this use than their counterpafts 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 physics 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 éf
teachers on the basis of their opinioh 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 Enviornmenta) Resource for Physics Education
{Number and Percentage)

Urban Rural Government Private

US@ = cececmcccmmacmccmmmmas mcmcmeaccemececasmemee  eammmmmemememmmmAmmee- cemmseeeaceeme=ee————oo RU NRY Grand

RU NRU Tota) 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) {17.45) (100) (84.75) (15.25) (100) (77.73) (22.27) (100) (80.93) (19.07) (100)
3. Receives direct 94 71 165 122 101 223 106 n 177 110 101 2N 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 first-hand 100 65 165 124 99 223 103 74 177 121 90 21 224 164 388
. informat ion (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 2N 172 216 388

ordinating intelle- (46.67) (53.33) (100) (42.60) (57.40) (100) (45.20) (54.80) (100) (43.60) (56.40) (300) (44.33) (55.67) (100)
ctual and manual
labour

6. Observes and under- . 156 9 165 197 26 223 162 15 177 191 20 21 353 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 65 223 125 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 21 221 167 388

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, seif- ’
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 téachers recorded this
use but only 78.79 per cent of wurban school teachers
recorded. There was a difference in the percentages of
government school teachers (84.75 per _cenf) and private
school teachers (77.73 per cent).

Use number 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
caﬁegories df 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).



1AQlle T .24 vcCuiallo ncyardaling unc Avalldaplilly 4Aana onxLenc UL ULLLLOLALLAUIIL S
Environmental Resources
(Number and Percentage)
Item Availa- Extent of Utilization Not ava- Total
ble @  —=—cecemceemrmmrrem—— ilable
Always Some- Never
times
(1) (2) (3) (4) (5) (6) (7)
1 Engineering factories 185 10 87 88 203 388
(47.68) (2.58) (22.42) (22.68) (52.32) (100)
2 Small scale industrial 358 23 157 178 30 388
units (92.27) (5.93) (40.46) (45.88) (7.73) (100)
3 Chemical factories 144 17 48 79 244 388
(37.11) (4.38) (12.37) (20.36) (62.89) (100)
4 Workshops 358 39 173 146 30 388
(92.27) (10.05) (44.59) (37.63) (7.73) (100)
5 Colleges 314 40 102 172 74 388
” (80.93) (10.31) (26.29) (44.33) (19.07) (100)
6 Powerstantions 74 7 40 27 314 388
' (19.07) (1.80) (10.31) (6.96) (80.93) (100)
7 Printing press 328 14 68 246 60 388
(84.54) (3.61) (17.53) (63.40) (15.46) (100)
-8 Science fair and 264 106 92 66 124 388
) exhibitions (68.04) (27.32) (23.71) (17.01) (31.96) (100)
9 Human resource 335 33 214 88 53 388
(experts) (86.34) (8.51) (55.15) (22.68) (13.86) (1060)
10 Hospitals 332 17 79 236 56 388
. (85.57) (4.38) (20.36) (60.82) (14.43) (100)
11 Cotton mills 214 5 88 121 174 388
(55.15) (1.29) (22.68) (31.19) (44.86) (100)
12 Laboratories 97 6 46 45 291 388
(25.00) (1.55) (11.86) (11.60) (75.00) (100)
13 Buildings under 330 6 61 263 58 388
construction (85.05) (1.55) (15.72) (67.78) (14.96) (100)
Note: The figures in column (2) refers the numbers and corresponding

percentages in columns (3),

(4) and (5).
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Use number 5 was reqorded 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 countérparts (42.60 per cent). In the
case of government 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 belonéing to all categories namely
urban, rural, government and private were not fully aware of
some of the wuses 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'f
'Someﬁimes' 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 than 80 per cent . of
schools. Science fairs and exhibitions were available as an

environmental resource by 68.04 per cent schools. Cotton
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mills were available near 55.15 per cent schools. The least
available eﬁvironmental 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 only 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 Extent of Utilization
Urban o Rural
L = 11 et T T T o R L TR —————-
AV A ST N NAV  Total AV A ST N NAV Total
(n (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12) (13)
1 Engineering factories 130 . 8 54 68 35 165 55 2 33 20 168 223
(78.79) (4.85) (32.73) (41.21) (21.21) (100) (24.66) (0.90) (14.80) (8.97) (75.34) (100)
2 Small scale industry 154 1 60 83 1 165 204 12 97 95 19 223
(93.33) (6.67) (36.36) (50.30) (6.67) (100) (91.48) (5.38) (43.50) (42.60) (8.52) (100)
3 Chemical factories 105 15 34 56 60 165 39 2 14 23 184 223
(63.64) (9.10) (20.61) (33.94) (36.36) (100) (17.49) (0.90) (6.28) (10.31) (82.51) (100)
4 Workshops 165 25 58 82 - 165 193 14 118 64 30 223
(100) (15.15) (35.15) (49.70) (100) (86.55) (6.28) (51.57) (28.70) (13.45) (100)
5 Colleges 165 30 55 80. - 165 149 10 47 92 - 74 223
o (100) (18.18) (33.33) (48.48) (100) (66.81) (4.48) (21.08) (41.26) (33.18) (100)
- _6 Power stations 40 5 1. 24 125 165 34 2 29 3 189 223
' : (24.24) (3.03) (6.67) (14.55) (75.76) (100) (15.25) .(0.90) (13.00) (1.35) (84.75) (100)
7 Printing press 165 14 50 101 - 165 163 - 18 145 60 223
‘ : _ (100) . (8.48) (30.30) (61.21) (100) (73.09) (8.07) (65.02) (26.91) ({100)
8 Science fair and 135 102 18 15 30 165 129 4 74 51 94 223
‘ ‘exhibitions (81.82) (61.82) (10.91) (9.09) (18.18) (100) (57.85) (1.79) (33.18) (22.87) (42.15) (100)
-9 Human resource 165 21 73 .71 - 165 170 12 141 17 53 223
- - {experts) (100) (12.73) (44.24) (43.03) (100} (76.23) (5.38) (63.23) (7.68) (27.77) (100)
10 Hospitals 160 12 38 110 5 165 172 5 41 126 51 223
S (96.77) (7.27) (23.03) (66.67) (3.03) (100) (77.13) (2.24) (18.39) (56.50) {22.87) (-100)
, 11 Cotton mills 92 5 41 46 73 165 122 - 47 75 101 223
« ‘ (55.76) (3.03) (24.45) (27.88) (44.74) (100) (54.71) (21.08) (33.63) (45.29) (100)
12 Laboratories 79 8 42 31 86 165 18 - 4 4 205 223
’ (47.88) (3.64) (25.45) (18.79) (52.12) (100) (8.01) (1.79) (6.28) (91.92) (100)
- 13 Buildings under 165 6 30 129 - 165 165 - 31 134 58 223
- .constructon (100) (3.64) (18.18) (78.18) (100) (100) (13.90) (60.09) (26.01) (100)

AV - Available A - Always ST - Sometimes N - Never NA - Not available
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)

.10

Extent of Utilization

Extent of Utilization

Note:

The figures in column (2) refers to the numbers
The figures in column (8) refers to the numbers a

and ‘corresponding percentages in columns (3), (4) and (
nd corresponding percentages in columns (9), (10) and {(

5
1

Urban Rural
Items = e e e e e
AV A ST N NAV ~ Total AV A ST N NAV Total
(n (2) (3) (4) (5) (6) (7) (8) (9) (10) (17) (12)  (13)
1 Engineering factories 84 4 38 42 93 177 101 6 49 46 110 211
(47.46) (2.26) (21.41) (23.73) (52.54) (100) (47.87) (2.84) (23.22) (21.80) (52.13) (100)
2 Small scale industry 164 1 66 87 13 177 194 12 91 91 17 21
(92.66) (6.21) (37.29) (49.15) (7.34) (300) (91.94) (5.68) (43.13) (43.13) (8.06) (100)
3 Chemical factories 68 7 20 41 109 177 - 76 10 28 38 135 211
(38.42) (3.95) (11.30) (23.16) (61.58) (100) (36.02) (4.74) (13.27) (18.01) (63.98) (100)
4 Workshops 171 18 82 71 6 177 187 21 91 75 24 211
(96.61) (10.17) (46.33) (40.11) (3.39) (100) (88.63) (9.95) (43.13) (35.55) (11.37) (100}
5 Colleges 142 20 42 80 35 177 172 20 60 92 39 211
' (80.23). (11.30) (23.73) (45.20) (19.77) (100) (81.52) (9.48) (28.44) (43.60) (18.48) (100)
6 Power stations 33 2 19 12 144 177 41 5 21 15 170 211
(18.64) (1.13) (10.73) (6.78) (81.36) (100) (19.43) (2.37) (9.95) (7.11) (80.57) (100)
7 Printing press 154 4 33 17 23 177 174 10 35 129 37 211
. (87.01) (2.26) (18.64) (66.10) (12.99) (100) (82.46) (4.74) (16.59) (61.14) (17.54) (100)
8 Science fair and 118 46 37 35 59 177 146 60 55 31 65 21
exhibitions (66.67) (25.99) (20.90) (19.77) (33.33) (100) (69.19) (28.44) (26.07) (14.09) (30.81) (100)
9 Human resource 155 15 98 42 22 177 180 18 116 46 31 21
(experts) (87.57) (8.47) (55.37) (23.73) (12.43) (100) (85.31) (8.53) (54.98) (21.80) (14.69) (100)
Hospitals 147 8 34 105 30 177 185 9 45 131 26 21
: (83.05) (4.52) (19.21) (59.32) (16.95) (100) (87.68) (4.29) (21.33) (62.09) (12.32) (100)
11 Cotton mills 98 1 37 60 79 177 116 4 51 61 g5 211
: (55.36) * (0.56) (32.20) (33.90) (44.63) (100) (54.98) (1.90) (24.17) (28.91) (45.02) (100)
12 Laboratories 38 2 22 14 139 177 59 4 24 31 152 21
: (21.47) (1.13) (12.43) (7.97) (78.53) (100) (27.96) (1.90) (11.37) (14.69) (72.04) (100)
13 Buildings under 159 3 27 129 18 177 171 3 34 134 40 211
constructon (89.83) (1.69) (15.25) (78.18) (10.17) (100) (81.04) (1.42) (16.11) (63.51) (18.96) (100)
AV - Available A - Always ST - Sometimes N - Never NA - Not available

)
1.
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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 Dbetween 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 A 18
25-29 ' . 195
20-24 147
15-19 . 244
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 Their
Opinion on Additional Hours Required for
Laboratory Work for Physics Education '

Additional hours required/week : Frequency
for laboratory work

- — v — W —- W — o - S W . S e - A e . S S = T e e fhn - S - e g —e

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 édditional 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 onfédditidnal hours required for

preparation, correction, etc. '
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Table 4.43 Distribution of Teachers on the Basis of Their
Opinion @n Additional Hours Required for
Preparation, Correction etc.

Additional hours/week required Frequency
for preparation, correction etc.

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 their
Opinion on Additional Hours = Required for
. Utilizing Environmental Resources

Additional hours/week required Frequency

for utilizing environmental

resources
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 1.1l hours per week.

of
Table 4.45 Distributionhieachers 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 thsics 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 No. of Teachers

in days
51-60 2
41-50 : 20
31-40 72
21-30 108
11-20 | | 64
0-10 , 262

Total 528%*

Mean - 25.4 days
* 388 teachers have undérgone 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
Parishad
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

the number

The
courses for
Commission (UGC), The
Research and Training
Education (SIE),

identified agencies

physics teachers

National

(NCERT),

Teacher's

also included in

which conduct in-service

are University Grants
Council for Educational
the State Institute of
Training Colleges, Arts and
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Science Colleges, Sastra Sahitya Parishad and Teachers'
Assoéiations.

Table 4.47 gives the details éf agencies which
conduct in—se;vice 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. 1Its 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

v

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 pegarding the identified
Benefits of In-service Course
(Number and Percentage)
Urban Rural Govern- Pri- Total
No Item ment vate
(165)* (223)* (177)* (211)* (388)
1l Received up-to-date 139 165 140 164 304
information (84.24) (73.99) (79.10) (77.73) (78.35)
2 Received experience 71 44 48 67 115
in practical work (43.05) (19.73) (27.12) (31.75) (29.64)
3 Exchanged ideas with 136 160 137 159 296
other teachers (82.42) (71.74) (77.40) (75.35) (76.29)
4 Revised portions once 63 89 69 83 152
studied but forgotten (38.18) (39.91) (38.98) (39.34) (39.18)
5 Obtained contacts 68 98 76 90 166
with specialists in (41.21) (43.95) (42.94) (42.65) (42.78)
the field
6 Got resource materials 46 58 42 62 104
(27.88) (26.01) (23.73) (29.38) (26.80)
7 Got opportunity to 137 153 134 156 290
get familiarised with (83.03) (68.61) (75.71) (73.93) (74.74)
new methods and tech-
niques of teaching
8 Got training in the 38 45 34 49 83
use of a.v. aids (23.03) (20.18) (19.21) (23.22) (21.39)
9 Got training to 8 11 7 12 19
utilize the environ- (4.85) (4.93) (3.95) (5.69) (4.90)
mental resources o ‘
10 oOthers 7 9 6 10 16
(4.24) (4.04) (3.39) (4.74)

(4.12)

Others include
1 Awareness of changes in curriculum
2 Got opportunity to clear doubts

* Total number of responses in each category.
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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 Instituté (158), Workshops (83), Content course
(77) and others (14). Among these courses summer institutes
had 1long duration. Six other types of courses were also
identified from free responses.

Responses of teachers regarding the -identified
benefits of in-service courses are presented 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 benefitsA item 1,
'Received up-to-date information’' got the ﬁighest 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 wutilise
the environmental resourcés',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 in Table 4.50. ‘ o

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

(165)~*

Rural

Govern-

ment
(177)*

Pri-
vate
(211)~*

Total

.  — — ——————————————————— ———— — —————————— — ——— — ——— ————————— o —— — ot (oot o

10

11

12

The course was too
short ’
The course was too
long

Much of the time was -
spent to teach what
we know already
Difficult experiments
were not demonstrated
Due importance was
not given to
practical work
Resource persons were
not available

The course was
monotonous

Difficult concepts
were not given due
emphasis

Training to utilize
the resource was not
given

Training in modern -
methods and techni-
ques of teaching was
not given

The goals aimed at
were not released
Others

118
(71.52)

(55.56)

64
(38.79)

98
(59.39)

33
(20.00)

46
(27.88)

55
(33.33)

102
(61.82)

4]
(24.84)

50
(30.30)

10
(6.06)

124
(55.61)

20
(8.97)

113
(50.67)

79
(35.43)
116
(52.02)

59
(26.46)

68
(30.49)

72
(32.28)

183
(82.06)

53
(23.77)

47
(21.08)

15
(6.73)

109
(61.58)

13
(7.34)

103
(58.19)

54
(30.51)

90
(50.85)

37
(20.90)
51
(28.81)
- 59
(33.33)

108
(61.02)

42
(23.73)

38
(21.47)

9
(5.08)

133
(63.03)

19
(9.00)

102
(48.34)

89
(42.18)
124
(58.77)

55
(26.07)

63
(29.86)

68
(32.23)

177
(83.89)

52
(24.64)

59
(27.96)

16
(7.58)

(8.25)
205
(52.84)

143

-(36.86)

214
(55.15)

92
(23.71)
114
(29.38)

127
(32.73)

285
(73.45)

94
(24.23)

97
(25.00)

25
(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 coﬁrse
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, 'The course was too
long' was recorded only by 8.25 per 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.



289
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 1X pupils.

To study the influence of variables (mentioned in
Chapter 1III) on the dependent variable 'Physics Theory
Awareness', nine two-way ANOVA were'done.‘In the same Qay to
study' the infldence 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 ‘ Low : Average High
10 IQ IQ
Male 10.32 16.66 20.02
(9.27) (15.98) (18.94)
Female 11.37 '16.97 19.51
(13.79) (16.40) (22.45)

(Figures in brackets show variance)

Table 4.51.2 ANOVA for PTA Scbres - 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 1015 _._ - -

* - Significant at 0.0l 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 1levels 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 lQ.
Therefore it may be ¢concluded that IQ exerts a significant
influence on PTA. Since the differencel 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 locality and 1level,'of

intelligence show differences among various intelligence
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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
by 3 Levels of IQ and

PTA Scores - Classified
Locality of School

- —————— i ——— o ———————- " f—— —— - —— — — — o —— A — o —— = -t —— —— o -

Locality Low
IQ
Urban 11.50
(12.56)
Rural 10.33
(10.71)

Average High
1Q 10
17.85 21.15
(14.76) (19.60)
15.84 18.09
(15.61) (16.85)

(Figures in brackets show variance)

Table 4.52.2 ANOVA for PTA Scores - Classified by IQ and Sex

Source Sum of squares Degree
freedom .

i . ——— i — — " ———————— ——————— — . -t - S — — —— —— ———

Locality adj. 1224.27

IQ adj. 7949.71
Interaction 103.51
Within 9700.26
Error 15865.13
Total 28565.41

2

5

1010

1015

s of Mean square F-value

1224.27 77.94%
3974.86  253.05%

51.75 3.29%*

** - 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 intelliéence levels iS‘significant' at 0.01 1level
(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 1locality is also significant at 0.01 level. This
indicates that the urban and rural subjecfs differ in their
performance regarding PTA. The interaction of locality and
10 is significant at 0.05 level (F-value 3.290. Thus it  may
be ' concluded £hat the intelligénce and lécality when

combined, together affect the performance of subjects

significantly.

(3) Influence of Intelligence and Management of Schools of

PTA
Table 4.53.1 Mean and Variance for PTA Scores - Classified
by 3 Levels of IQ and Management of School
Management Low Average- High
1Q : IQ IQ
Government 11.00 16.88 * 19.88
' (10.12) (15.03) (22.55)
Private 10.71 16.74 19.68

(13.76) : (17.33) - (18.65)
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Table 4.53.2 ANOVA fof PTA Scores - Classified by IQ and
Management of Schools

Source Sum of squares Degrees of Mean square F-value
freedom

Management

adj. 8.43 1l 8.43 0.50

Intelligence

adj. ' 8373.03 2 4186.51 246 07*

Interaction 0.72 2 0.36 0.02

Within - 8381.66 5 ~ -

Error 17183.75 1010 - -

Total 25565.41 1015 - -

* - Significant at 0.0l1 level,.

Ffom 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 supportéd by the ANOVA results reported in
Table 4.53.2. The F-value of 246.07 is significant at 0.0l
level which shows that the difference in mean scores among
iﬁtelligence levels is significant. So it may be concluded

that there 1is a significant influence of IQ on PTA. The
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F-value of 0.50 for management is not significant at 0.0l on
0.05 1levels. 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.

Table 4.54.1 Mean and Variance for PTA Scores - Classified
by 3 Levels of SES and Sex :

Sex Low Average High
SES ‘ SES SES
Male 15.42 16.83 18.90
(23.77) (23.10) (23.71)
Female 15.26 16.25 19.30

(24.73) (20.97) (22.12)
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Table 4.54.2 ANOVA for PTA Scores - Classified by SES and

Sex
Source Sum of squares Degrees 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 0.0l level.

Tasle 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 améng the three levels of ?ES.
However this is not seen very much between sex.’

The ANOVA results presented in Table 4.54.2
furthér establiéh these facts. While the difference in mean
scores among SES levels 1is significant at 0.01 1level
(F-value 48.53), the same is not Asign;ficantly different
between sex (F-value 0.01). Therefore it can be ~concluded
that socio-economics status exerts a significant influence
on PTA while sexA of the child exerts no significant
influence on PTA. With a non.significant 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 Low

Average High
SES SES - SES
Urban 16.87 17.50 19.88
(24.23) (23.21) (24.78)
Rural 14.01 15.15 18.10
(20.48) (18.31) (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 thfow
more light on these facts. The differeﬁce 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 -
‘ by 3 Levels of SES and Management of School

Classified

High
SES

19.15
(22.03)

19.03

Management Low Average

SES SES

Government 15.52 16.45
(24.43) (22.69)

Private 15.13 16.13
(23.97) (21.39)

(23.85)

Table 4.56.2 ANOVA for PTA Scores Classified by SES and

Management of School

Degrees of Mean square

21.08
1126.62

1.48

Source Sum of squares

freedom
Management .
adj. 21.08 1
SES adj. A2253.24 2
Interaction 2.95 - -2
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;valﬁe
0.91) and so it can be concluded that hanagement does not
exerts a significant influence on PTA. Therefore it can be
inferred that there is no significant difference in the
performancé of government school children and private school
children regarding PTA. The interaction of socio-economic
status and type of maﬁagement 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 Average High
Resource Resource Resource
utilization utilization utilization

Male 14.81 17.06 18.94
(22.01) {19.95) ‘ (25.45)

Female 15.14 16.56 19.03 .
(22.20) (20.28) (24.62)

Table 4.57.2 ANOVA for PTA Scores - Classified by Resource
Utilization and Sex

Source Sum of squares Degrees of Mean square F-value
freedom :

Sex adj. 0.1 1 0.01 0.0003

Resource uti-

lization adj. 2779.94 2 ' 1389.97 61.69%

Interaction 30.28 _ 2 15.14 0.67

Within 2810.22 5 - -

Error 22755.19 1010 - -

Total 25565.41 1015 - -

* - gsignificant 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 1level (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 énd 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 Low Average
Resource Resource
Utilization Utilization
Urban 14.73 17.37
(18.70) (22.26)
Rural 15.01 16.44

(22.76) - (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 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 betweeﬁ the mean scores of urban
and rurai'school subjects. Here as has been pointed out in
Cﬁapter I11 Methodology only two 1levels of resource
utilization were considered as thereAwere no fural 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 fécts further. While the difference in mean -
scores among the two'levels of resource utilization.(Low and
Average) 1is significant (F-value 22.54), the same 1is 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 1is no
significant influence of locality on'PTA.AThe 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 Low Average High
Resource Resource Resource
Utilization Utilization Utilization
Government 15.17 16.59 19.24
. (22.51) (17.71) (26.16)
Private 14.77 17.05 ' 18.72

(21.67) : (22.51) (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 Degrees of Mean square F-value
freedom

Management

adj. 7.28 1 7.28 0.32

Resource uti-

lization adj. 2779.31 ' 2 1389.66 61.74%

Interaction 46.53 2 23.27 1.03

Within 2833.75 : 5 - -

Error 22731.66 1010 - -

Total 25565.41 1015 - -

* ~ Ssignificant at 0.01 level.

It 1is clear from Table 4.59.1 that the means for
PTA scores of subjects differ for all the three 1levels 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 significénf 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 influence 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 1Intelligence 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 Low Average High
10 IQ IQ

Male 6.18 11.83 14.49
(8.60) (12.35) (13.87)

Female 7.00 11.57 13.87

(11.32) (11.23) (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 Sum of squares Degrees of Mean square F-value
freedom '
Sex adj. 10.44 ' 1 10.44 0.80
IQ adj. , 6042.39 2 3021.20 232.31%*
Interaction 54.86 ' ‘ 2 27.43 2.11
Within 6126.20 5 - -
Error 13135.02 1010 - -
Total 19261.22 1015 - -

* ~ Significant at 0.0l level.

This 1is made more clear by the ANOVA results
reported in Table 4.60.2. The difference in mean scores
among intelligence levéls is significant at 0.0l 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 1is therefore concluded that IQ exerts a
signifiéant influence on PPAA. Since the difference in méan

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 séx 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 1IQ and Locality of School

Locality Low Average High
10 10 I0

Urban 7.64 13.20 15.93
(9.45) (12.77) (18.23)

Rural 5.74 10.32 : 12.06

(9.14) (6.96) (5.87)

It is evideht from Téble 4.61.1 that the mean
scores for subjects classified‘by locality and level of
intelligence -show.differenqes among the three intelligence
levels (Low, Average and High). The difference in mean

scores is also seen between urban and rural school subjects.

Q.
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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*
I1Q adj. 5586.71 2 2793.35 262.12*
Interaction 108.90 | 2 54.45 5.11*
Within 8498.00 5 - -
Error 10763.22 1010 B - -
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 1leads to the conclusion that IQ exerts a
significant influence on PPAA.'The difference in mean scores
between urban and rural school subjects is also significant
at O:Ol level (F-value 218.47). Therefore it can  be
concl;ded that locality also exerts a significant influence
on PPAA. The' interaction of 1IQ énd locality 1is also
significant at 0.01 1evei (F—valué 5.11). Thus it may be
concluded that intelligence and locality when combined,

together influence PPAA of students significantly.
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(3) 1Influence of Intelligence and Management of Schools on

PPAA

From Tablé 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

Ménagement Low Average High
10 IQ 10

Government 6.74 11.68 14.26

(8.70) (10.55) (16.71)

Private 6.46 11.73 14.13

(11.72) (13.07) (16.07)

This is supported by the ANOVA results reported in'
Table' 4.62.2. The P-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 1is a significant influence of intelligence on
PPAA. The F—value éf 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 Degrees of Mean square F-value
freedom '
Management ‘
adj. 0.98 1 0.98 0.08
iQ adj. 6061.07 ' 2 3030.54 231.96*
Interaction - 3.99 2. 1.99 0.15
Within 6065.88 5 - -
Error 13195.34 1010 - -
Total 19261.22 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 presented 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 Low Average High
SES SES SES
Male 10.53 ' 11.34 13.94
(19.32) (15.42) (18.25)
Female 10.16 11.11 13.54
(16.30) (18.33) »(15.47)

Table 4.63.2 ANOVA for PTA Scores - Classified by SES and

Sex

Source Sum of squares
Sex adj. ‘ - 25.76
SES adj. 1828.37
Interaction 1.45
Within 1858.77
Error 17402.45

Total 19261.22

. Degrees of Mean square F-value

freedom

1 25.76 1.49
2 | 914.18 53.06*
2 6.72 0.04
5 - -
1010 . - -

1015 - -

* - Significant at 0.01 level.

Table 4.63.1

shows the mean scores of subjects

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 thrée levels of SES. However there 1is
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 1in mean
scores among SES levels is significant at 0.01 1level
(F-value 53.060 the same 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
SES and therefore SES exerts a significant influence on
PPAA. Since the difference in mean scores between sex is not
significant (F-vaiue 1.49), it can be legitimately concluded
that sex exerts no significant influence on PPAA. The
interaction of sex and SES is Anot 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 1is also

noticeable between urban and rural school 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 Average High
SES - SES | SES
Urban ©11.96 12.91 15.11
(18.45) (19.16) (20.96)
Rural 8.96 9.64 12.04
(13.16) (9.41) (6.67)

Table 4.64.2 ANOVA for PTA Scores - Classified by SES and
Locality of School

Source Sum of squares Degrees of Mean square F-value
freedom

Locality adj. 2490.78 1 2490.78 168.44~*
SES adj. 1519.95 2 759.98 51.39*%
Interaction 3.47 2 1.73 0.12
Within 4325.81 5 - ' -
Error 14935.41 1010 - .-
Total 19261.22 1015 | - -

* -~ Significant at 0.01 level

The ~ ANOVA - results 'preéenteam'ih  Table 4.64;2

further establish this. The influence of SES is significant
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at 0.0l levell (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
1evé1 (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 wurban 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

Schopls on PPAA

Table 4.65.1 Mean and Variance for PPAA Scores - Classified
by 3 Levels of SES and Management of School

Management Low Average : High
: SES SES SES
Government 10.53 11.27 13.76
‘ (18.29) (16.57) (14.83)
Private . 10.14 11.19 13.73
: (17.30) (17.04) (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 Degrees of Mean square F-value
freedom

Management
adj. : 6.28 1 6.28 0.36
SES adj. 1837.03 2 918.51 53.26*
Interaction 5.47 2 2.74 0.16
Within 1843.31 5 - -
Error 17417.91 1010 - -
Total 19261.22 1015 - -
* - gignificant at 0.0l 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 1level (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 signifiéaht (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 seen from Table 4f66.l that the mean scores
for subjects classified by sex and 1levels 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' résource 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 Low ‘ Average High
Resource - Resource Resource
utilization utilization utilization

~Male 9.42 11.88 14.75

' (10.76) (12.22) (20.84)

Female 9,33 11.23 14.38
: (11.08) (10.49) (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 sigﬁificant at
0.01 1level (F-value 161.97) the same is not significantly
different between sex (F-value 2.22). So it may be concluded
that reéource 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 congluded 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 Average
’ Resource Resource
Utilization Utilization
Urban 9.33 12.21
(10.26) - (13.06)
Rural 9,38 ' 11.13
(11.04) (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
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It ié seen from Table 4.67.1 that the mean scores
for subjects classified by locality and level of resource
utilization show differences among the 'Low' 'Average'’
Resource Utilization levels. This is not seen very much
between the ﬁrban 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' Resburce 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 wutilization 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) 1Influence ' 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 Low . Average High
' Resource Resource Resource
Utilization Utilization Utilization
Government 9.41 11.61 14.56
(10.40) , (10.44) {20.87)
Private 9.34 11.53 14.58
(11.45) : (12.54) S (21.94)

Table 4.68.2 ANOVA for PPAA Scores - Classified by Resource
Utilization and Management of Schools

Source Sum of squares Degrees of Mean'square F-value
freedom

Management '

adj. 0.53 1 0.53 0.04

Resource uti-

lization adj. 4663.80 2 2331.90 161.36*

Interaction - 0.47 2 0.23 0.02

With in 4665.08 5 - -

Error - 14596.14 1010 - -

Total .. 19261.22 1015 . - -

* ~ Significant at 0.01 level.
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It is seen from Table 4.68.1 that the mean scores
for subjects élassified by management and levels of resource
utilization show difference among the three resource
utilizaﬁion levels (Low, Average and High). The mean scores
for subjects classified under the 'High' Resource
Utilization 1level 1is more than that for the subjects
classified under the 'Low and Average' Resource Utilization
levels. However the means of PPAA scores do not differ vefy
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—sigﬁificant 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 Phyéics Theory Awareness (PTA)
and Physics Practical Application Awareness (PPAA)
(fér Standard 1X)

The relationship between PTA and PPAA was studied
by correlating the scores dbtained in the two tests PAT and
PPAAT using Person's froduct Moment Coefficient of
Correlatiop. 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

Frém 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 'A?erage' 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 'High' Resource Utilization

schools Was more than that of the other two types.

3
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Table 4.69 Mean, Standard Deviation and Coefficient of
f Correlation of PTA scores and PPAA scores

Group - Mean and S.D.‘. Mean and S.D. '‘r' value
for PTA scores for PPAA scores
Total sample  16.81 11.69 0.85
(5.02) (4.35)
Boys 16.80 1.85 0.85
(5.03) ' (4.38)
Girls 16.82 11.52 0.84
(5.00) (4.33) '
Urban A 18.08 : 13.35 0.86
(5.05) (4.60)
Rural 15.53 : 10.03 0.81
(4.64) (3.36)
Government 16.89 11.71 0.83
) (5.00) (4.27)
Private ' 16.72 11.66 0.85
, (5.03) (4.44)
Low Resource 14.97 9.38 0.80
Utilization (4.70) (3.30)
Average Resource 16.82 - 11.57 0.80
Utilization (4.49) (3.39)
High Resource 18.98 14.57 0.89

Utilization (5.01) ~ (4.63)

(Sstandard deviation values given in bréckets)

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 1is 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 - Classified
2 by 3 Levels of 1IQ and Sex

Sex Low Average High
10 I0Q ' 10
Male ' 12.94 : 17.38 21.68
(11.39) (18.01) (18.78)
Female 13.11 17.18 21.40

(9.38) (16.99) (16.09)

Table 4:70.2 ANOVA for PTA Scores - Classified by IQ and Sex

Source Sum of squares Degreés of Mean square F-value
freedom

Sex adj. 8.17 1 8.17 0.49
10 adj. 8095.67 2 4047.83 = 244.61%
Intéraction 5.27 2 , 2.64 - 0.159
Within 8112.59 5 - -
Error 16779.56 1014 - -
Total ~24892.16 1019 - =

* -.Significant at 0.01 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 1is further established by the ANOVA
results reported in Table 4.70.2. While the difference in
mean scorés 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 Theory Awareness (PTA) scores differ
significantly for all the three 1levels of IQ. It is
therefore concluded that IQ exerts a.significant influence
on physics theory awareness. Since ﬁhe 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
the' ‘same way. The interaction of sex and 1IQ is also not
significant (F-value 0.16) that IQ of sex. So it can be
conclided 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 studied  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 Low Average High
IQ IQ 10
Urban 13.7 18.08 22.72
(8.75) (17.08) (16.43)
Rural 12.40 16.41 20.12
(11.04) (16.51) (14.97)

Table 4.71.2 ANOVA for PTA Scores - Classified by IQ and
Locality of School

Degrees of Mean square

Source Sum of squares F-value
freedom

Locality adj. 939.80 1 939.80 60.34*
IQ adj. 7875.06 2 3937.53 252.82%*
Interaction 60.57 2 30.29 1.94
Within 9099.53 5 - -
Error 15792.63 1014 - -
Total 24892.16 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 inﬁelligence
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 0.0l 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 Average High
B 10 : 10 10
Government 13.03 17.43 21.48
(10.41) (17.09) (16.31)
Private T 13.02 1713 ' 21.61

(10.31) - (17.88) - (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

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 0.0l level.

The effect of management (government/priva£e) and
IQ on bhysiés theory awareness was studied and the data is
presentéd intTables 4.72.1 and 4.72.2.

From‘ Table 4.72.1 it is evident that the mean
scores for subjects classified by management and level of
intélligenCe show differences among the three intelligence
levélg’ (Low, Average and High). However this difference 1is
notAmuch between managements. This is supported by the ANOVA
results reported in Table 4.,72.2., The F-value of 244.43 is
significant at 0.0l 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 1is not

significant (F-value 0.32).

(4) Influence .of Socio-Economic Status (SES) and Sex on
Physics Theory Awareness (PTA)

The sﬁmmary 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.

Tablet 4.783.1 Mean and Variance for PTA Scores - Classified
' by 3 Levels of SES and Sex

Sex Low

Average High
SES SES SES
Male 16.58 16.82 21.68
(21.56) (19.53) (19.69)
Female 16.23 17.01 20.96
' (18.06) (20.00) (19.30)
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Table 4.73.2 ANOVA for PTA Scores - Classified by SES and

Sex
Source um 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 1is 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. Thg difference in mean
scores among socio-economic status levels is significant at
- 0.01 1level (F-value 120.02). This leads £o the conclusion
that socio-economic status exerts a significant influence on
physiés theory awareness. But the difference in mean scores
between sex 1is not significant (F-value 0.50). So it is
conélu?ed' that sex ekerts no significant influence ~on

physics theory awareness. This leads to'thé'conclusion that
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1

the performance of a male child is not different from that
Co A

of a female child. The interaction of sex and SES 1is also

not Aéiénificant (F-value 1.3). So it can be concluded that

the combined influence of ©SES and sex 'on PTA 1is 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 Average High
SES SES ' SES
Urban 17.10 17.69 22.24
(17.72) (20.03) (20.20)
Rural - 15.79 15.92 19.99

(20.80) (17.88) (16.10)

It is evident from Table 4.74.1 that the mean .
scores of subjects classified by locality and 1levels of
socio-economic status (SES) show differences among the three
levels (qu, Average and High). The difference in mean score
is also éeen between wurban and rural subjects. This

is  further  established by the ANOVA results reportéd in
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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 ekerts a significant influence on physics theory
awareness. The difference in mean scores between locality is
aiso significant at 0.01 level (F-value 41.98). So it may be
conéluded that locality also exerts a significant influence
oé performance. This leads to the conclusion that the
performance of urban child is different from that of a rural
child. The interaction of locality and socio-economic status
is not significant (F-value 0.87) which shows 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 Degreés of Mean square: F-value
freedom ‘

Locality adj. 799.21 1 799.21 41 .98%*
.SES’adﬁ.- © 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 0.0l 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 Tableé 4.75.1 and 4.75.2.

Ffom Table 4.75.1, it is clear that the means of
phyéicé 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 Low ‘ Average High
SES SES SES
Government 16.71 17.15 21.06
(18.72) (20.55) (19.61)
Private = - 16.07 16.54 ~ 21.56
(20.72) (18.51) (19.51)

This observation is further confirmed by the ANOVA
results reported in Table 4.75.2. The effect of SES is
sigﬁificant at 0.0l level (F-value 120.40). So it «can be
legjtimately concluded that SES exerts significant influence
on éTA. The effect of management is not significant (F-value
1.02). So it <can be inferred that the performance . of
government school pupils is not.éiénifi;;htly~different f;bm

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 Degrees of Mean square F-value
’ freedom

Management
adj. ) 20.11 1 20.11 1.02
SES'adji 4761.05 2 2380.52 120.40*
Interaction 68.33 2 34.16 1.73°
Within | 4842.97 5 - -
Error - 20049.19 1014 - -
Total 24892.16" 10109 - -

* -TSignificant at 0.01 level

(7) Influence of resource utilization and sex on PTA

-The influence of sex and resource utilization was
étudied and the summary of analysis of variance data is
presented in Table 4.76.2.

I£ is clear from Table 4.76.1 that the mean scores
for subjects classified by sex and level of resource
utilization show differences among the three resource
utilization levels (Low, Average and High). Though there is
not much differenée in the mean scores for subjects coming
from schools of 'Low' and 'Avgggge{“mgéspgrce Utilization

levels, one can see considerable difference in the mean -
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score for subjects coming from schools of 'High Resource
Utilization' 1level. 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 Low Average High
Resource Resource Resource
utilization utilization utilization

Male 16.70 17.67 : 20.44
(23.86) (21.10) (24.18)
Female 16.69 ' 17.69 20.01
(20.56) (20.39) {23.39)

Table 4.76.2 ANROVA for PTA Scores - Classified by Resource
Utilization and Sex '

A r

Source Sum of squares Degrees of Mean square F-value

freedom
sex adj. 5.0 i""'""" .20 0.19
ﬁeéource 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 more clear by the ANOVA results
reported in Table 4.76.2. While the difference in mean
scores among resource utilization levels is significant at
0.01 1level (F-value 49.83), the same 1is not significant
between sex (F-value 0.195. 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 Average
Resource Resource
Utilization Utilization
Urban " 16.81 A 17.88
(22.29) (21.45)
Rural 16.67 o 17.49

(22.11) ) (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%*
Interaction 1.651 1 1.651 0.77
Within 190.161 3 - Co-
Error 14750.78 693 - -
Totdl 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
Utifiiation' level and ‘Average Resource Utilization' level.
There !is .not much difference between the mean scores of
urban and ;ural school subjects. Here only two 1levels of
reséurbes utilization were considered because there were no
ruraly'schools classified undef 'High Resource Utilization'
category in the sample selected (pointed out in Chapter
I11). However the mean score for PTA for urban school
subjects coming under 'High Resource Utilization' level was

ZO,él which was more than that of subjects from schools,
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coming :under 'Low Resource Utilization' and 'Average
Resource Utiiization' levels (16.81 and 17.88 respectively).

The BANOVA results reported in Table 4.77.2
est;blish this observation further. While the difference in
meag _;cores,among these two levels of resource utilization
(Low andLAverage) 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.

t
i

(9) " Influence of Resource Utilization and Management of

~School on PTA
! i

Table 4.78.1 Mean and Variance for PTA Scores - Classified

by '3 Levels of Research Utilization and
Management of School

Management Low Average High
Resource Resource Resource
Utilization Utilization Utilization

Government - 16.71 17.87 20.47
_(20.16) (20.10) (23.09)

Private " 16.68 17.48 ©19.99

(24.19) (21.34) . (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 _

adj. 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

Within, - 2263.53 5 ' ~ -

Error 22628.63 1014 ~ -

Total - 24892.16 1019 - -

* - Significant at 0.01 level.

The influence of management and resource
utilization was studied wusing 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 1levels 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
scores among 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
sighificant ~influence on PTA while management exerts no
significant 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 1Intelligence 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 and the summary of analysis of data is presented 1in

Tables 4-..79.1 and 4.79.2.

Tab}e 4.79.1 Mean and Variance for PPAA Scores - Classified
by 3 Levels of IQ and Sex

Sex Low Average High
' 10 IQ IQ
Male 7.66 11.49 14.86
(6.60) (13.89) - (19.64)
Female =~ 7.64 11.33 14.80

(4.42) (13.72) (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 " Ssum of squares Degrees of Mean square F-valde
- 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
Witﬁin , 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 level (F-
valﬁe l9é.8§). This leads to the conclusion that the means
of ;PPAA scéres different significantly for all the three
levels of IQ. It is therefore concluded that IQ exerts a

significant influence on physics préctical 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
intefeetion 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
by 3 Levels of IQ and Locality of School

Locality Low Average High
10 IQ IQ
Urban 8.40 12.75 16.72
: (4.84) (14.51) (20.23)
Rural 6.95 9.93 12.55
(5.04) (8.88) (6.56)

. The effect of intelligence and locality of school

on PPAA is studied using two-way ANOVA. The summary analySLS

data 1s presented in Tables 4.80.1 and 4.80.2.

V . It is seen from Table 4.80.1 that the mean scores
for eeejects classified by 1locality and level of
intelligence show differences among the three intelligence

levels (Low, Average and High).HThenféifference 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

~

Source ’;Sum of squares Degrees of Mean square. F-value
freedom

Locality adj. 2395.52 1 2395.52  205.68%
10 %dj, 5353.46 2 2676.73 229.82*
Int;raction 205.28 2 102.64 8.81*
Witgin .. 8245.81 5 - -
Error 11810.05 1014 - -
Total ' 20055.86 1019 - -

* - Significant at 0.01 level

The ANOVA results reported-in Table 4.80.2 further
establish these facts. The difference in mean scores among
theﬂ ghfee, 1eve1§ of intelligence is significant at 0.01
1evél (F-value 229.82). This leads to the conclusion that IQ
exertS'1a siénificant influence on PPAA., The difference 1is
meap .scores- between locality is also significant at 0.01
Iévélf (F-value 205.68). Therefore it can be concluded that
lbcélity also exerts a significant influence on PPAA. The
inféraction of locality and IQ is significant at 0.01 1level
(F-value 8.81). This indicates that the combined influence

on IQ and locality on PPAA is significant.
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(3) Influence of Intelligehce and Management of Schools on

PPAA
Tabie 4.81.1 Mean and Variance for PPAA Scores - Classified
by 3 Levels of IQ and Management of School
Management Low Average High
' IQ IQ 10

Government ' 7.52 11.43 14.72
(5.79) (13.76) (17.95)

Private 7.76 - 11.39 14,95
(5.15) (13.86) (18.72)

i . i

Table 4.81.2 ANOVA for PPAA Scores - Classified by IQ and
L . Management of Schools

Source Sum of squares Degrees of Mean square F-value
: freedom

- _T—-“—_T ——————————————————————————————————————————————————

Management

adj. . 2.15 1 2.15 0.15

1Q 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 120055.86 1019 o - -

* ¥'§ignificant at 0.01 level.
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It 1is evident from Table 4.81.1 that the mean
scores for subjects classified by management and level of
inteliigence show differences among the three intelligence
le#elt(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 among intelligence levels is significant ét 0.01
level (F-value 198.77), the same 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
si@niﬁicant influence of PPAA. Since the difference in mean
scéreé between managements is not significant (F-value 0.15)
it; méy be legitimately concluded that manégement exerts no
significant influence on PPAA. This leads to the conclusion
thét ‘male childreh and female children perform in the same
way. The interaction of sex and IQ 1is 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.

v
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(4) Influence of Socio-Economic Status and Sex on PPAA

Table 4.82.1 Mean

\ by 3 Levels of SES and Sex

and Variance for PPAA Scores - Classified

Sex Low Average High
i SES SES SES
_____? ______________________________________________________
Male 10.49 10.89 15.09
(14.63) (14.51) (19.74)
Female 10.42 10.95 14.71
(13.96) (14.02) (19.24)
Table 4.82.2 ANOVA for PTA Scores - Classified by SES and
Sex ' A
Source Sum of squares Degrees of Mean square F-value
. freedom '
S
Sex” adj. 3.58 1 3.58 0.22
SES: adj. 3842.61 - 2 1921.31 120.26%
Interaction 8.70 -2 4.35 0.27
NN ‘ _
Within 3885.89 5 } - -
Error 16199.97 1014 - -
Total - - -=—20055.86 - CUTTL019T T T LT P

* - Significant at 0.01 Tevel.
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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

bl

and High). The mean scores for subjects show
differences among the three levels of SES. It is seen that
d ’ i

there , is not much difference between the mean scores of
. ‘ z" ! . .

subiectg qla%sified by the low SES subjects and average SES
subjecié; 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 1is 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
thae the means of PPAA scores differ significantly for the
thrée levels of SES. Therefore it can be concluded that
spc%o—eéonomic status exerts a significant influence on
PPAA." The difference in mean scores between sex is not
s;gﬁificant . (F-value 0.22). This leads to the conclusion
tha§ \tpefpefformance of male children and female children
arefnotisignificantly different.from each other. With a non-
Sigﬁificant 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

ScQools on PPAA

Table 4.83.1 Mean and Variancevfor PPAA Scores - Classified
by 3 Levels of SES and Locality of School

Locality Low Average

SES . SES

Urban , 11.73 : 12.14
' ~(15.83) (16.04)

Rural 9.35 9.58
(10.34) (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 Degrees of Mean square
freedom '
Locality adj. 2175.88 | 1
SES adj. 3322.42 2
Interaction 124.16 | 2
Within | 6143.66 ' 5
Error 13912.20 1014
Total ~ 20055.86 1019

2175.88

1666.21

F~value

158.59*
121.44*

4.53%*

*~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) shoﬁ 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 significént at 0.01 level (F-value
1 158.59). So it may be concluded that locality also exerts a
significant influence on PPAA. Therefére it is inferred that
the performance of urban school pupils 1is significantly
different from that 6f rural school pupils. The interaction
of locality and SES is significant at 0.05 1level (F—vélue
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
éocio—economic status (Low, Average and High). But this 1is

not seen vefy 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 Low Average High

SES SES SES

Government  10.81 10.96 14.59
(15.91) (15.15) (19.01)

Private 10.08 10.88 15.22
(12.31) (13.34) (14.84)

Table 4.84.2 ANOVA for PPAA Scores - Classified by SES and
. Management of School

Source Suh 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 o - -

* - 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 1is not significant (F-value 0;04). So it can be
inferred that the performance of government school pupils is
not significantly different from that of private school
pupils regarding PPAA. The interaction of management and SES
is also not significant (F-value 2.22) 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 1is 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, Average and High). Though there
is- not much difference in the mean scores for subjects
coming from schools of Low énd Average resource utilization
levels, one can see considerable difference in the mean
score for subjects coming from school of 'High resource
utilization' 1level. But this is not séen ver? 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 Average High
Resource Resource Resource
utilization utilization utilization

Male 9.95 10.96 15.62
(10.72) (10.54) (21.80)
Female 10.11 , 11.05 15.33
(10.22) (10.63) (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 1 0.0031 0.0002

Resource uti- |

lization adj. 5590.53 2 2795.27 196.14*

Interaction 9.67 2 4.83 | 0.34

Within 5604.78 5 - -

Error 14451.08 1014 - -

Total ~  20055.86 1019 - e

* - Significant at 0.01 level.
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This 1is 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 Low Average
Resource Resource
Utilization Utilization
Urban ' 10.08 11.22
(10.14) (10.40)
Rural 10.02 ' 10.79
(10ﬁ53) (10.68)_




356

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 locaiity of school and 1level
resourée utilization show differences among the 'Low' and
'Average' Resource Utilization levels. This is ﬂot‘seen very
much between urban and rural school sﬁbjects. 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 Foqing
under 'Low' ahaj'Average' Resource UtiifiéEEén léﬁelsi(ldfOé‘

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 utilization (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 influencé 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) 1Influence 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
- Management of School ‘

Management Low ' Average High
Resource Resource Resource
Utilization Utilization Utilization
Government 10.06 11.00 15.60
(9.60) (10.32) (23.03)
Private 10,01 S T Tayvery T 15036

(11.36) (10.88) (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 Degrees of Mean square F-value
freedom

Management _

adj. 2.00 1 _ 2.00 0.14

Resource uti- | : )

lization adj. 5597.11 2 2798.55 196.30*

Interaction 2.50 ' 2 1.25 0.09

Within 5599.61 5 - . -

Error ~14456.25 1014 - -

Total 20055.86 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 1levels 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' aﬁd. '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 " utilization 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 ihat resource utilization exerts a significant
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 wutilization and
management when combined, together do not affect PPAA of

pupils significantly.

4.2.1.3 Relationship Between Physics Theory Awareness (PTA)
and Physics Practical Application Awareness (PPAA)

(for Standard X)

The relationship between PTA and PPAA was studied
by correlating the scores obtained in the two tests PTAT and
PPAAT using Person‘s Product Moment Coefficient of
Correlation. The 'r' value, wés 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 cése of allwthewérqups. studied

(boys, girls, urban pupils and rural pupils eEc.).



Table 4.88 Mean,

Correlation of PTA scores and PPAA scores
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Standard Deviation and Coefficient of

Group Mean and S.D. Mean and S.D. 'r' value
~for PTA scores 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 more than that of pupils .

S

from 'Average' and

'Low’

Resource

Utilization

schools.
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Comparing the performance of pupils.from 'Low' and 'Average'
Resource Utilization schools in PPAA, the pupils from latter
type of schools performed better. Regarding PTA also the
méan 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 relationship
between PTA and PPAA. This is fu;ther confirmed by the high
correlation coefficients obtained for the different groups
under consideration. For 'High' Resource Utilization 'group
the 'r' value obtained was 0.92 which shows a very high
correlation between PTA and PPAA.

From tﬁe above discussion it can be concluded that
pubils' 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 a high pbsitive
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

‘Resource utilization Resource utilization Resource utilization
) ' High - = Average Low
No. Ttem = —m—mmemmmemmemmmmmmc e e e ————————————
Good Sati- Poor Total Good Sati~ Poor Total Good Satis- Poor Total

sfac- sfac~ fact-
tory co tory ory
1  Furniture 8 2 - 10 2 8 - 10 1 a7 10
2 ‘Seating 9 1 - 10 3 6 1 10 - 4 8 12
arrangement ' ‘
3 Electricity 7 3 - 10 2 6 2 10 - 3 9 12

4 Water Supply 5 5 - 10 - 6 4 10 - 3 9 1l2.




Table 4.90 Number of Classes According to the Methods of Instruction Followed by Teachers

‘'Resource utilization Resource utilization Resource utilization
_ High _ Average Low
No. - Item = = = —ecmememeemmmeem ————— e ————— | emmme-——————— e ———
: Good Sati- Poor Total Good Sati- Poor Total Good Satis- Poor Total
sfac- sfac- fact-
tory . tory ory
1 Lecture method 5 1 - 6 5 3 - 8 2 5 4 11
2 Lecture cum 2 1l - 3 - 2 - 2 - 1 - 1
demonstration '
method
3 Discussion - 1 - 1 - - - - - - - -
method
4 ?roblem - - - - - - - - - - - -
solving
method

5 Project - - - - - - - - - - - -
method ‘




Table 4.91 Details Regarding the Realisation of Objectives in Classrooms
Classified by Levels of Utilization of Resources

Resource Resource Resource
utiliza- utiliza- wutiliza-

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




366

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 £hese items.

Regarding the qualifications of teacher, all
teachers were graduates in either physic¢s 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

Resource utilization - Resource utilization Resource utilization
High ) Average . Low
No. Item Rt B T ittt Lt Sl
' Good Sati- Poor Good Sati- Poor Good Satis- Poor
sfac- sfac- fact-
tory tory 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

Resource Resource Resource
utiliza- wutiliza- utiliza-

No; Itém tion tion tion Total
High Average Low
1 Presenting the conten£ 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 Number of Students According to Their Level of Participation in Learning
Process in Classroom ’

Resource utilization Resource utilization Resource utilization
’ High Average Low
No. Item @ —ccmmmmmcme—e e S e e e e e e e e e o ot e o e o e e
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 Co- 10 3 6 1 10 - 4 8 12
3  Remaining 3 5 2 10 1 6 3 10 - 5 7 12
active
4 iRapport with 5 3 2 10 2 4 4 10 1 5 6 12
teachers A
5 Communica- 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.

Detailé 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 learners and using proper aids. Teachers
belonging 'High' resource utilization schools were found to
be better regarding their abiiity in the three areas than
the teachers belonging to 'Average' and 'Low' categories.
Most of the teachers were not found to have the ability
regarding questioning, demonstrafing experiments, 1linking
theory to practice, etc., at the time of observation.

Detéils regarding student. Participation in
classes observed are given in Table 4.94.

As can be seen from the Table majority of studenﬁs
from 'High' utilization category schools were found to have
'‘Good’' or 'Sati§factory' responses with regard to listening,
answering, remaining active, etc. 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 can be concludea that classroom
instruction in 'High' resource ‘utilization schools were
found bettef'éhan 'Average' 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 Kefala and to see how
they influence the practical application awareness of
-secondary school-pupils in the State. It was presumed thét‘
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 extent of availability of resources in.
physics education in the secondary schools of Kerala.

2. To find out whether there exists any differences in the
availability of resources between (a) urban and rural
schools, and (b) government and private schools.

3. To find out the extentvof utilization of.resources in

physics education in secondary schools of Kerala.



10.

ll.

372

To find out whether there exists any difference in the
utilization of évailable resources between (a) wurban
and rural schools, and (b) government and private
schools.

To f£ind out the physics theory awareness of seconaary
school pupils in the State of Kerala.

To find out.the practical -application awareness of
pupils ih relation to their theory awareness.

To find out whether there exists any relatiopship
between physics theory awareness and physics practical
application awareneés among (a) the total sample (b)
boys (c) girls (4d) urban school -students (e) rural
school students (f) government school students and (g)
private school students.

To find out the possible influence of resource
utilization and sex, locality, - management of school
(taking one at a time) on physics theory awareness. |
To f£ind out the possible influence of intelligence énd
sex, locality, management of school (taking one at a
time) on physics theory awareness.

To fiqd out the possible influence of socio-economic
status and sex, locality, management.of school (taking
one at a time) on physics theory awarenesé.

To find 6ut 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.

To find out the possible influence of intelligence and
sex, locality, management of school (taking one at a
time) on physics practical application awareness.

To find oﬁt the possible influence of socio-economic
status and éex, locality, management qf school (taking
one at a time) on physics practical application

awareness. : ‘

To bring out the prospects of resources in physics

=

education in the secondary schools of Kerala for the
development of practical application awareness.
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 preéent study are:
There is'scarcity of educational resources available

for physics education in the secondary schools of

Kerala.

-The .extent of utilization ofhavailable resources 1in

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 differepces 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 1is 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 bﬁt also. by the extent of
resource utilization.

9. The effective utilization of resources in physics

~education helps to dévelop 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 1020

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, wusing 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

The important findings that have emerged from the

sﬁudy are presented under appropriate heads.

5.2.1 Availability and utilization of resources in physics

education

a. General information

l. The analysis of data revealed that 77.84 per cent of
teachérs had physics as the main subject for their
first - degree (B.Sc.). 86.67 pef cent of wurban school
teachers had leafnt physics as the main subject for
graduation while it was 71.30 per cent in the case of
rural school teachers. 80.79 per éent 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 £o ﬁave sufficienticlasSroom faciiities. Analysis
of data revealed that wurban schools were better
regarding classroom facilities than rural ones.
Regarding certain_'itemé like furniture and. seating
arrangement private schools were found better than
governmént schools.

b Library

i. In about 75 per cent 6f‘the schoolé the libraries were
functioning in the rooms meant for the purpose. The
rest 25 per cent schools lack proper library rooms.

,2. About 50 per cent of the schools did not have prbper
'reading rooms attached to the libraries.

3. In 90.72 per cent of schools, teachers were found to be
holding the additional charge of schbol libraries since
there were no libfarians.

4. Library fee (a nominal amount of R lcollected from
each student) was found to be the ma; source for " the
purchase(of library books.

5. .

'Lack of finance' as a constraint in the purchase of
books for library was recorded by more than 85 per cent

of teachers belonging to urban, rural, government and

private schools.
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The exten£ of availability éf reference books 1in
physics for teachers was found to be better than that
for students. There were many schools without adequate
number of relevant reference books 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.

Regarding the extent of utilization of reference books
urban schools were found to be better than rural ones
and private schools were found to be better than
government schools. -

From the analysis of data it was revealed that many
essential reference materials for the teaching of
physics were not found available in most of the school
libraries with the exception of items like textbooks in
physics, advanced science Dbooks, textbooks for
practicals and encyclopaedia. These books were found
available in more than 60 per cent of schools surveyed.
The extent of utiiization of the available reference
méteriaié was found not satisfactory.

Only certain types of reference materials were found
available in adequate number in urban schools .while

other items were inadequate in number.
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Most of the rural school libraries were found to be
ill-equipped regarding reference méterials.
In dgeneral the availapility of reference materials
seemed to be better in private schools than in
governmént schools though many of the schools of both
categories lack essential reference materials for
physiés education. |
'The insufficiency of books in the library was pointed
out by 59.13 per cent of respondents to be a majdr
reason for the 'nqt satisfactory' level of reading
habit among students.
'Appointment of trained librarian' was' the most
favoured suggest}oﬁ for the improvement of library and
this. was recorded by 73.71 per cent bf physics
teachers,

Laboratory
It is_ found tha£ onlyA22594 per cent of schools had
separate laboratories for conaucting experiments for
demonstration purposes in physics. 40 per cent of the
schools were. found to ha&e common laboratories for
physics and chemisﬁry.

the experiments were demonstrated in 61.60 per cent of

schools.
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_.The equipments required to teach topics in magnetism,

electricity, sound, mechanics and electronics was found-
"Not enough" in more than 80 per cent of the schools.
About 76 per cent of schools did not poésess required
equipment. to teachltépics-in optics and heat. ‘
Regarding the extent of utilization of laboratory, the
'Always' wutilizing category of schools were less than
20 per cent which’is far from satisfactory.

Urban school laboratories were found to Be betfer
equipped than rural school laboratories.

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.

In regard to the évailability of equipment in
government and private schools, the private school
laboratories seemed té be slightly better equipped tﬁan
governﬁent school laboratories.

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 wutilize the laboratories to a satisfactory
level.

'Lack of funds' wés found to be the maﬁor reason for
the inadequacy éf equipment in the laboratories and
this was recorded by 68.30 per cent teachérs.

The available equipment. was found to be in working
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 were emonstrating the experiments in

87.87 per cent of schools.

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

The. extent of availability of teaching aids Was found
not satisfactory in most of the schools.

fhe extent of utilization of the available teaching
aids was found not satisfactory in most of the schools.
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 éame
under 'Always' utilizing category and 56.96 per cent
under 'Sometimes' utilizing category.

Thﬁugh not satisfactory, the extent of availability and
utilization of teaching aids were found better in urban
schools than in rural schools.

In general not much differencé was found Dbetween
government and, private schools regarding the
availability and wutilization of teaching aids. 'The
extent of availability and wutilization of certain
préjgcted aids and 'radio' were found more in private

schools than in government schools.

Co-curricular activities

Project works in physics Qere 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.

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.

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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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).

The anal?sis of data regarding the activities of
service clubs revealed that science exhibitions and
improvisation of equipments were the major éctivities
of school science clubs (71.15 per cent and 65.77
per cent respectively).

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

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 importan£
identified uses of environmental resources like

hospitals, buildings under construction, etc.
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Regarding the availability of identified environmental
resources, smallrscaie 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 availab%s
near more than 80 per-cenf of the schools. The lea5£
available resource in this regard was found to be power
statioﬁ (19.07 per cent).

Iﬁ majority of the schools, the environmental resources
were not found to be utilized to the desired extent
except science fairs and exhibitions.

Environmental resources - workshops, colleges, printing
press, human resources (experts) and buildings under
construction were found available near cent per cent of
urban schools. 0f these only buildings under
construction were found available near cent per. cent
rurél schools and for other items the percentages
varied between 66 and 87.

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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The most available environmental resource was found to
be workshops in the case of government schools (96.61
per cént) while it was found to be small scale
industrial units in the case of private schools (91.94
per cent).:

The extent of utilization of environmental resources
Qas - found to be wunsatisfactory in most of the

govérnment and private schools.

g Workload of teachers

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.

~ The means'of_additional hours required for laboratory

work, preparation for teaching and correction of

students'  written work, and utilization of

environmental resources are fouﬁd to be 1.26, 1.21 -and

1.11 hours per week respectively.

In-service programmes

The duration of different types of in-service courses

ranged from one day to 56'days.
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2. State .Institute of Education is found to be the main
agency conducting in-service programmes for physics
Ateachers and these programmes were attended by the
largesﬁ number of teachers (380). This was followed . by
the programmes of Nétional‘Council’of Edﬁcational
Research and Training (65).

3. The largest number of courses conducted are found to be
seminérs (196) followed by sumﬁer institutes (158).

4. -Among the identified benefits of " in-service courses,
'Received up-to-date information' got the highestA
agreement from teachers (78.35 per cent), followed by
'Exchanged ideas with other ﬁeachers'.(76.29 per cent).
The item, 'Got training to utilize fhe environmental
resources' ranked last'(4.90 per deng).

5. Regarding the defects of the in-service courses, the
item 'Training to utilize the resources was not given'
got the highest agreement from teachérs (73.75 per
cent) followed by the item 'Tﬁe course was too short'

(62.37 per cent).

5.2.2 Physics Theory Awareness (PTA) of Standard IX

Students

1. IQ is found to exert significant influence on PTA of

boys and girls (F-value 247.23; p < .01).



10.

11.

12.

13.

386

Sex of the students is found to exert no significant
influence on PTA of studenfs (F-value 0.42; p < .05).
The combined influence of IQ and sex on PTA is found to
be not significant (F-value 2.05; p > .05)

I0 is found to exert significant influence on PTA of
urban and rural students (F-value 77.94; p < .01).
chality of the school (Urban/Rural) is found to exert
a significant influence on PTA (F-value 77.94; p<.01l).
The combined influence of IQ and locality on PTA is
found to be significant (F—vaiue 3.29; p < .05).

IQ9 is found to exert significant influence on PTA of
government and private school (F-value 246.07; p <.0l).
Management of school (vaernment/Privéte) is found to
exert no sigﬁificant influence on PTA (F-value 0.50;
P >'.05).

The combined infiuence of IQ and management on PTA 1is
found to be not significant (F-value 0.02; p > .05). .
SES is found to exert significant influence on PTA of
boys and girls (F-value 48.53; p < .0l).

The combined influence of SES and sex on PTA is found
to be not significant (F-value 0.30; p > .05).

SES is found to exert significant influence on PTA of
urban and rural students (F-value 45.56; p < .01).

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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SES is founa to exert significant influence on PTA of
governmeﬁt and private school students (F-value 48.83;
p < .01).

The combined influencé of SES and management of school
on PTA is found to be not significant (F-value 0.06;
P > .05).

Resource wutilization 1is found to exert significant
influence on PTA of boys and girls (F-value 61.69;
P < .01).

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). |

Resource utilization is found to exert a significant
influence on 'PTA of urban and rural school students
(F-value 22.543; p < .01).

The combined influence of resource utilizatiop and
locality on PTA is found to be not significant (F-value
2.15; P > .05).

Resource wutilization 1is found to exert significant
influence on PTA of government and private sdﬁool
pupils (F-value 61.74; p < .01).

The combined influence of resource ﬁtilization and
management of school on PTA 1is found to be not

significant (F-value 1.03; p > .05).
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SES is found to exert significant influence on PPAA of
boys and girls (F-value 53.06; p < .01l).

The combined influence of SES and sex on PPAA is found
to be not significant (F-value 0.04; P > .05).

SES is found to exert significant influence on PPAA of
urban and rural school students (F-value 51.39;
P < .01).

The combined influence of SES and locality on PPAA is
found to be not significant (F-value 0.1223; P > .05).
SES is found to exert significant influence on PPAA of
government and private school students (F-value 53.26;
p < .01).

The combined influence of SES and managemenﬁ of school
on PPAA of students is found to be not significant
(F-value 0.16; P > .05).

Resource wutilization is found to exert significant
influence on PPAA of boys and girls (F-value 161.97;
P <:.01).

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).

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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The combined influence of resource utilization and
locality of schqol on PPAA is found to be not
significant (F-value 3.51; p > .05).

Resource utilization is found to exert. significant
influence on- PPAA of government and private school
students (F-value 161.36; p < .01).:

The combined influence of resource utiliiation and
management of school on PPAA is found to be' not

significant (F-value 0.02; P > .05).

Relationship between PTA and PPAA of standard IX
students
Pupils' PPAA is found to be not'satisfactory‘ compéred
to their PTA (Mean_for PTA was 16.81 and Mean for PPAA
was 11.69 for the total sample).
The meén 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' (Mean
14.97) resource utilization schools. |

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.
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

IQ0 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).

Sex of the student is not found to exert significant
influence on PTA (F-value 0.49; p > .05).

The combined influence of IQ and sex of the student on
PTA is found to be not significant (F-value 0.16;
P > .05).

Locality of the school (Urban/Rural) is found to exert
significant influence on PTA of students (F-value
60.34; p < .01).

The combined influence of IQ and locality of school on
PTA of Students is found to be nof significant (F-value
1.94; P 5 .05). |

Management of school (Government/Private) is not found
to exert significant influence on PTA of students
(F-value 0.32; p > .05).

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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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 < .0l),
and (c) Govérnment and private school students (F-value
120.40; p < .01).

The combined influence of SES and sex on PTA is found
to be not significant (F-value 1,30; p > .05).

The combined influence of SES and locality of school on
PTA is found to be not significant (F-value 0.87;
p > .05). |

The combined influence of SES and management of school
on PTA is not found significant(F-value 1.73; p > .05).
Resogfce 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).

The combined influence of resource utilization and éex
on PTA is found to be not significant (F-value 0.22;
p > .09).

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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The combined influence of resource utilization and
management of school on PTA is found to be not

significant (F-value 0.23; p > .05).

Physics Practical Application Awareness (PPAA) of

Standard X Students

IQ is found to éxert significant influence‘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). |

Sex of the student is not found to exert significant
influeénce on PPAA of students  (F-value 0.20; p > .05).
The combined influence of IQ and sex on PPAA is found
to be not significant (F-value 0.03; p > .05).

Locality of the school (Urban/Rural) is found to exert

significant influence on PPAA of students (F-value

205.68; p < .01).

The combined influence of IQ and locality of schooi on
PPAA is found significant (F-Qalue 8.81; p < .01).
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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The * combined influence of IQ and management of school
on PPAA is found to be not significant (F-value 0.16;
p > .05).

SES is found to exert significant influence on PPAA of
(a) boys and girls (F-value 120.26; p < .0l1), (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).

The combined influence of SES and sex on PPAA is found
to be not significant (F-value 0.27; p > .05).

The combined influence of SES and manhagement of school
on PPAA is found significant (F-value 4.53; p < .05).
The combined influence of SES and management of school
on PPAA is found to be not significant (F-value 2.22; p

> .05).

Resource wutilization 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—valﬁe 196.30; p < .01).

The combined influence of resource utilization and sex
of the student on PPAA is found to be not significant
(F-value 0.0002; p > .05).

The combined influence of resource utilization and
locality of school on PPAA 1is found to 'be nof

significant (F-value 0.45; p > .05).
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The combined influence of resource wutilization " and
management of school on PPAA of students is found to be

not significant (F-value 0.09; p > .05).

Relationship between PTA and PPAA of Standard X

Students

Pupils' PPAA is found to be not satisfaétory compared
to their PTA (Mean for PTA was 18.07 and Mean for PPAA
was 12.00 for the total sample).

The mean score for PTA of students from 'High' resource
utilization school was found to be more (Mean 20.23)
than that of 'Average' (Mean 17.71) and 'Low' (Mean
16.67) resource utilization schools.

The mean score for PPAA of students from 'High'
resource utilization school was found to be more (Mean
15.48) than that of 'Average' (Mean 11.02) and 'Low’
(MeanAlO.OS) resource utilization schools). |

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'
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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 géve 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 wutilize the resources more frequently than
'Average' and 'Low' resource utilization categories of
schools.

5. Students participation in classroom was fbund 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.
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5.4 Conclusions and Suggestions

The major cdnclusions that are:arrived ét in the
present study are noted below;

'The present study brought to light fhe inadequacy
of institutional resources for physics education in most of
" the secondary schools of'Kerala.

The .extent " of wutilization of the available
resources in physics education in majority of the schools is
found to be unsatisfactéf?.li. | |

- 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 Awafeness énd
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 1laid on
the intensive utilization of existing resources. Steps
should be taken to ensure full utilization of
institutional facilities - laboratories, 1libraries,
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 1libraries and laboratofies ‘should be

expanded in future physics curriculum revision.
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Development of laboratory workshops and facilities for
servicing and fabrication of certain simple scientific
apparatus should be proQided which will help the
functioning of school science club in a wuseful and
meaningful way.

Work experience should be introduced as an integral
part of school science education 'which will h?lp to
reduce the bookish character of present school
education. This will also help to 1link ' theory to
practice.

Practical work in physics should be enforced in

standards IX and X as part of school curriculum.

' Schools in which individual or group laboratory

facili£ies are not available, demonstration experiments
performed by tﬁe teacher or by selected students under
the supervision of the teacher can form an integral
part of physics education.

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. |

In schools where trained iibrarians are not available
or not posted, management of the 1library 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 feachers should be trained to: improvise
teaching aids so that they can help students in
improvising aids which will help to develop. practical
applic;tion 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 1linked
to practical 'applications in industry, ' agriculture,
miniﬁing, 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 samplés 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. S§ it is uéeful to
conduct similar studies in other states of 1India for
comparative purposes.

The study has convincingly and conclusively
revealed that availability and utilization of resources
contribute to theory awafeness 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

UNIVERSITY OF KERALA

DEPARTMENT OF EDUCATION
TRIVANDRUM-14

Dear Teacher,

t am a research fellow in the Departm2nt 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.! request
you to help me in this venture by answering these questions, incorporating all the details asked for. | also
assure you that the data collected from you will be kept confidential and usad only for research purpose.

Thanking you,
yours sincerely,
Achamma P. Mathew

Instructions

Please respond to the fqllowing questions by putting tick marks (4/) in the appropriate 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 follow the instructions given along with
the questions.

{. GENERAL INFORMATION.

1 Name of the respondent

2 Sex . : Male [3°/ Female [J
3 Name of the School -

4 Whether : (a) Urban [ / Rural E]

(b) Government T3/ Aided O Recognised [J
(c) Boys O /Girls [J / Mixed O

5 Educational qualifications :

(a | B.Sc (phy) . O (e) | B. Sc (chem) 0
(b) | B. Sc (phy); B. Ed o ® | B. sc (chem): B. Ed ]
(c) | M.Sc. (phy):B.Ed 0O (@ | m. Sc (chem) ; B. Ed | 0O
@) | M.Sc. (phy); M. Ed 0 (hy | M. Sc (chem); M. Ed o
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6 Class room facilities More than eﬁough

enough

not enough

Seating arrangement
lighting arrangement
furniture

Q o oo

water supply arrangements

any other ......... cenierane

Il DETAILS REGARDING LIBRARY
1 The library is situated in

a) the room specially 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 | Headmistress
b) a full time librarian
c) one of the teachers

4 The books in the library are
a)** purchased using library fee
b) * purchased using government grant
¢) supplied by State Institute of Education
d) supplied by NCERT ,
e) supplied by organisations such as UNESCO,UNICEFetc.
f) supplied by any other voluntary organisations
g) ' Any other (specify)

5 The constraints in the purchase of library books are
a) lack of finance
b) non availability of required books
c) lack of space for keeping books
d) difficulty in observing formalities
e) delay in getting the list of books from teachers
f) Any other (specify)

CCOo

goo

ocoongoao

0adoocagao



6 A The reference books for students
in Physics are

B The reference books for teachers in
Physics are

3

extent of availability

Extent of utilization

more
than enough not always |[sometimes| rever
enough ¢+ enough

7 Details of reference materials in the School library.

) Given below are a few categories of refarence materials essential for the teaching of Physics. Please
indicate the number in the first column and also the oxtent of availability and utilization by putting tick

marks (1/) in the appropriate columns.

i
Categories Numba2r

Extent of availability

more than
enough

enough

not
enough

Extent of utilization

I
L always ‘'sometimes never
|

1 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 n
(containing science articles)

10 Any other (specify):
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8 A The interest of students in reading Physics books, science journals, periodicals etc are

(a) satisfactory [j
(b) not satisfactory. . g

B. I’ 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)

oo=zgooo

9 Givén below are afew suggestions for the better functioning of your school library. Pleass

indicate your preference by marking 1, 2, 3..... ..... etc
a) Appoint a trained librarian ]
b) Collect new books every year 0
c) Allot library periods in the 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 O
f) Any other (specify) “............ O .

Il DETAILS REGARDING L.ABOR‘ATSRY

1 Please put a tick mark (4/) against the statement which is true in the case of your school.

a) There is a separate laboratory for Physics in the School. []

b) The laboratoty is common for Physics and Chemistry.

c) The laboratory is common for all science subjects ]

d) There is rio laboratory in the School ] -
2 A The experiments are

a) demonstrated 0

b) not demonstrated O
B The experiments are demonstrated in

a) the laboratory 0

b) the class 1oom rl

c) the Ilbrary ]

d) the laboratory as well as in the classroom
according to situations - ]

e) Any other room (specify) . M

I

fe
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3 Given below are a few of the equipments required for the teaching of Physics. Please indicate their
number in the first column and also indicate the exteiat of availability and utilization by putting
tick marks in the appropriate columns.

Capillary tube
Cell-Storage
Cell-Leclanche

10 Cell-voltaic

11 Cell-Dry

12 Centri fuge

13 Condenser

14 Commutator

16 Davey's safety Lamp
16 Prisms :
17 Electroscope

18 Electric Bell i
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

= Extent of availability Extent of utilization
B _ l
E imore than] enough | Not | always some- | never
z enough enough times
i
1 Ammeter
2 Balance with weight box
3 Balance (spring)
4 Barometer
5 Calorimeter
6 Camera
7
8‘
9




42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
G1

62
63
64
65
63
67
68
69
70

Penduium bobs
Periscope
Prism-equilateral
Prism-right angled
Pulleys.

Resistance box
Regulator of electric fans
Resonance tube
Rheostat

Screw-jack
Screw-gauge

Specific gravity bottle.
Spectrometer
Soldering iron
Stethoscope

Steam chamber
Stove-electric
Stove-kerosene
Stop-watch

Telephone madel
Thermometer-Centig-ade
Thermometer-Sensitive
Thermopile
Thermocouple
Transformear

Turning fork

Vernier Calipers
Voltameter

Waterbath

72 e,

BwWwN -

NoapswNn =

List of Models
Dynamo
Flywheel

Serew jack
Wedge

List of tools

Hammer

Cork Screw

Chissel with handle
Hand saw

Hand drill

Spanner

Soldering iron

Number

Extent of availability

Extent of utilization

morethan
enough

enough \ not

enough

a
always sume- | never
l time

R
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4, If th: equipment: .is. not sufficient, the reascens are

a) lack of adequate funds
b) fack of space in storing the equipmenty
c) delay in repairing defective equipment:.
d) formalities in purchasing them

" e) Any other (specify)

J0cud

5. A. Regarding the required equipment: in the laboratory for the teaching of Physics.

~a) most of them are in working condition
b) a few of them are in working condition
c) most of them are not in working conditon

oonono

d) not a single one is in working con_dition

B. If most of them are not in working condition, the reasons are

a) lack of adequate funds [
b) inferior quality of goods W
c) careless handling by students 0
d) careless hancling by staff members i
e) lack of proper maiatanance o
f) Any other (specify) B
6. A. ‘Students use the laboratory for practical work
a) quite often 0
b) rarely O
c) not at all 4
, ) QFecn '
B. If ‘'not using , the reasons are
a) lack of equinpments O
b) lack of space in laboratory for conducting experiments  []
c) dack of individual experimentation facility. (]
d) the students are not encouraged to use the laboratory. (]
e) the authorities do not permit to use the laboratory for
fear of mishandling (]
f) teacher only demonstrates the experiments (2
g) Any other (specify) ]
08 100 000 0eE sPB BT 0T S CEI L0 0 S BOUNNIENRREO LIS BOE ‘
7. The time alloted to Physics practicals in a week is
a) One or more periods ’ O
b) Without affecting the normal classroom work a
c) Nil ]
d) Any other alternate arrangement (specify) : )
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IV DETAILS REGARDING TEACHING AIDS

i i i i i ics. Please indicate the numbers
Given below are a few teaching aids required for the teaching of Physics P ind

of available and required aids in the first and second golumns respeptavely and also indicate the extent of

availability and utilization by putting tick marks (4/) in the appropriate columns.

Numberi

Extent of utilization

Extent of availability ‘

availa- Number more S.ome- tall
Types ble in required| than enough| not \alw.ays tlrpes not'a a
Schootl - enough enough ' using ' using | using

I Non projected aids.

Graphs

Posters

Maps

Charts

Models
Display boards

tessacevescscencnnn

CooNOODLWN =

.....................

Projected aids

Slides

Slide projectors
Film Strip

Film Strip Projector
Sound films

Film projector
Microscope Slides
Microscope

DN DU P W=

9 Motion picture Sound

film
1OMotion picture projector
11 Overhead projector
12 Epidia Scope
14 ...

sseesossnee

Avural aids

1 Radio

2 Tape recorder
3 Television
4C. C.T. V.




8. The experimants in Physics are conducted

(a) indiviisally by pails 0
(b) in groups by pupils O
(c) by pupils with the help of teachers N
(d) by teachers themselves O

9. To assist the teachers and students in the laboratory, an attendant is

(a) available : 0
ib) not available 4
10. Given below are a few suggestions for the batter functioning of your scho>l laboratory, Please
indicate your preference by marking 1,2,3...... .. etc.
(a) Allocate more funds for laboratory -0
(b) Repair equipment. every year ' 0
(c) Provide sufficient space in laboratory ]

(d) Provide mare opportunity for practical work

(e) Encourage students to use the laboratory

(f) Appoint a full time attendant to assist the students and
teachers in laboratory

(g) Any other (specify)

goocag gaf

: V. CO-CURRICULAR ACTIVITIES
1. A. Project works in Physics are

(a) taken up ]
(b) not taken up 0

B. If ‘not’ the reasons are

(a) lack of necessary facilities for project work ~
(b) fack of theoretical and technical knowledge about the
project work on the part of teachers. a
v (c) lack of financial assistance 7
(d) lack of co-operation from students 4
i(e)™ lack of encouragement from parents 0O
" (f) Any other (specify) ]
...... a
2. A. Science Club in your school is-
(a) functioning.- ]
{b) notfunctioning 0
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 O
(c) lack of interest of parents 0
(d) lack of encouragement from*administrators 0
(e) Any Other (specify) M
eeewee reeansseis shesensssase D
3. (:P||:€.se put tick mark (1/) against the activities conducted/taken part by your school Science
(a) Field trips O (d) Visits O
(b) Exhibition O (e) Improvisation of equipments 0
(c) Project works a (f) Drawing charts, models, maps etc. [J

(g) Any other {Specify)
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VI DETAILS REGARDING ENVIRQONMENTAL RESOURCES

Given below is a list of some of the envirenmental resources and their uses. ‘Please indicate their
35, their availability and extent of utilization by putting tick marks (/) in the appropriate columns.

[ ' [T 7} -

09 @ L w |8 % c

C'; c N — ‘T ——
@@, 8 o .2 @ ° |5 = 08 £a
Ol w. « & Potipe] Q 'O C a — o

® - =lo - oo 1V 7] ¢ O hadil ol - c
v gl =Gl e 07 b @ o @ cc S o 360
o glE ozl = 5 S2 | a8 | BE |28 | €0 oETD
Ev|S o G| » = 0O ® 20 So |&e g€ 293¢
0 wlpgQ ol = ® Q 8 25 | o€ [EE wo 2°92c

- o o— = P
€ Ot ¢ o| X £ .= E g @ c¥ |[DDO a8 ©8%a
W‘UE.‘. . O _-O. > C o = [« - Q = -
w @y 0 o o QO Om n O V)o c 0 o @ —%m
vgm_cc £ 5 nE - S s 202 e 58 Ec4
Sclswg| c6 |55 25 | 53|58 (g2 s 58
folagsl se |205 82 | 28|25 (553 55 g38E
’ = v o © = 2 = a© S 2 5 2
OZOfE 46 |[OCcE 1% |Ooa OB |3F% 3% wES

——— s - ——— — s . o mine -t o _— —— — —— ‘—A_
Engineering-
factories

Small scale indu-
strial units

Chemical factories
Workshops
Colleges
Power stations
Printing press
Science Fair and
E>-<hibitions

. Human resource
(experts)

. Hospitals
. Cotton mills . .
I. Laboratories

{. Buildings
inder construction |

|- Any other
(Specify) )




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

He!ps/can be used in
bridging the gap between
theory and practice
Caters to the develop-
ment of creativity, self
_expression etc.

Any other (Specify)

Availability
2 7
2 3
< 3
. P -~
o
) -
3 g =
- a —
2 3 =
=
[+
=
[}
Never 5
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Vil WORK LOAD.
Additional periods required
No. of Periods of ;,, laboratery experi-| for preparation, © for utilizing
Class work per week mentation correction etc. enviornmental
resources
© Std VI
Std 1X
Sid X

2 If extra hours are

spent,

how many periods a week?

VIll DETAILS REGARDING THE IN-SERVICE PROGRAMME.

1 Please give the following information regarding the inservice programmes attended by you.

Agency

Duration

Type

Details in brief

UGC
NCERT

State Institute of Education

Training College

Arts and Science Col

Sastra Sahitya Parishad

Teachers’ Assocjations

Any Other.

lege
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2 Given below are some of the benefits of the in- servuce programmes Please indicate the benesfits you
have received by £{cking the items . .

1 Received up to date information

0
2 Received experience inbractical work |
3 Exchangec; ideas with other tea(;hers A O
4 Revised portions once studied but forgotten C

"5 Obtained contacts with specialists in the field D
6 Got resource materials. t1

~ 7 Got opportunity to get familiarised with new methods and
techniques of teaching 0
8 Got training in the use of a. v. aids . O
9 Got training to utiliée the envivenmental resources. (]

10 Any Other (specify)

................................................ J
o

3 Given below are some of the possmle defects of the in-service programmes. Indncateyour .agreemen
by tteking the items .

1 The course was tdo short ]
2 ‘The course was too. long. 0
3 Much of the time was spent to teach what we know already ]
4 Difficult experiments were not demonstrated t
5 Due importance was nc‘Jt given tovpractical work G
6 Resource persons were not available 0
7 The course was monotonous ]
8 \ Difficult concepts weré not given due emphasis )
9 Training to 'utilize the resources was not given (]
10 Training in the modern methods and techniques of teaching
was not given =
11 The goals aimed at were notrealised (]
12 Any other : (specify)
' D



APPENDIX - 11

Draft form of Theory Awareness and Practical Application

Awareness Test items for Std.IX

1, A. A convex lens (with focal

B.

length F) can be used as
a magnifier when the
object lies

a, between Fand 2P
b, at F
C. close to the lens and
inside the focal
- point F,
d. at 2F

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.

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

The inside of a photo-
graphic camera is
blackened to

a) avoid refraction

b) avoid dispersion

¢) avoid both reflection
and refraction

d) avoid reflection from
walls,

If the student is thorough
with the image formation
by a convex lens, he can
apply it in the construc-
tion of some simple egquip-
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.

A - Theory Awareness Test items.

B~ Practical Application Awareness Test items,
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3. A. Which of the following state-

B,

ments is true regarding long-
sightedness?

i) Longsightedness is caused
when the eyeball becomes
smaller,

ii) Longsightedness is caused

when the focal length of
eyelens is large.

a. only because of (1)

b. only because of (4i)

c. because of either (1)
or (11)

d. not because of (i) or
(11)

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

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

The kind of mirror that a
driver uses to get a maximum
vision of his backside
should. be

a. Convex mirror b. Concawve
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
i1s preferred in rear
glass in automobiles,



B.

iii

Spherical aberation can be correct-
ed by using

a. a combination of lenses
b. cylindrical kenses

c. a small lens opening

d, a thin lens

Parabolic reflectors are used in
automobile headlights principally
to m4nimise

a, dispersion b, diffraction
¢, spherical aberation
d. absorption

. 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

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

For shortsightedness rays from
distant objects are brought to
focus at a point

a. on the retina

b. inbetween eyelens and retina
¢. behind the retina

d. in front of the retina

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 will
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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A,

iv

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

‘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 IIlrd Law
d) Law of gravitation

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

Soaps and detergents help
in cleaning the clothes
because they

a. increase the surface
tension

b, reduce the surface
tension

Cc. absorb the impurities,
dust etc. . '

d. change the chemical
composition of the
solution.,

If the diameter of a
capitlary 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 1like
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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- 12,

B. During summer, farmers usually

A,

A,

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.

The force of attraction between
unlike molecules is referred to
as

a, surface tension b,viscosity
c. cohesion d. adhesion
When we perspire, our clothes
cling to the body because of

a. evaporation b, friction
c. adhesion d. cohesion

it in many situa-
tions for e.,g. to
keep the top soil
layer loose in
summer 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,.

A liquid will not wet the surface

of a solid if the angle of
contact is

a, acute b, zero ¢, obtuse 4,45°

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.

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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14. A.

15, A,

is

vi

The rise of water in plants

due to
a, osmosis b. capillarity
c, atmospheric pressurge

d. diffusion

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

surface tension exists

the bulk of liquid
the surface of the

a.
b.

only in
only on
liquid
both on the surface and
bulk of liquid ‘
only along the lines of
contact with the container.

Ce

d.

When o0il is spread on stagnant
water, mosquitoes cannot breed
because

surface tension increases
-and oxygen supply 1s cut off

surface tension decreases
and oxygen supplyils cut off

viscosity increases
viscosity decreases

Surface tension

increases uniformly with
temperature

does not change with
temperature

decreases .with temperature
increases at random with
temperature

Hot water is preferred for
cleaning purpose than cold
water because

cohesion is decreased
cohesion 1is increased
surface tension 1is increased
surface tension is decreased

a,
b.
Ce.
do

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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17,

8.

A.

A.

vii

Friction

a. can be completely avoided
b, can be minimised

c. cannot be minimised

d. remains the same.

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.

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

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

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 i1if the tube
of the cycle is not
fully inflated.

An understanding
about the ways of
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20.

B.

A,

B.

viii

Which of the following
statement/s are true regard-
ing 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
b, 2 and 3
c. 1 and 3
d. 1, 2, 3

are correct
are correct
are correct
are correct

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

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
SN

Cc. the body weighs less than
5N

d. the spring does not stretch

at all.

Centrifugal force 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 student to understand
the milk in a cream and explain the
separator because of _ principles involved

in the manufacture of
cream separators and
many other similar

a, centrifugal force
b, centripetal force
c., cohesive force

d. gravitational force equipments.
21.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 The principle and
d. centripetal force techniques of a dryer
will be clear to a
B. The devices like dryer student, if he is
which is used to dry clothes thorough with circular
employ the principle of motion,
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 If the student can
c. vacum (d) glass identify and categorise
non conductors, he can
B.Wood, plastics, abonite utilise this knowledge
etc, are used for making in the explaining,
the handles of pressure Why handles are attached
cookers, electric ion to certain household
etc, because they articles,

a. conduct heat (b) conduct.
electricity (c¢) conduct
heat and electricity

(d) do not conduct heat

and electricity.



23,

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

Wwhen a metallic pendulum-
expands

a, it gains time

b, it loses time

-If a student knows

the effect of heat
on solid, he can
apply it in certain
daily situation why
a clock goes faster

c. it neither gains nor loses in summer.,

d. it stops

24, A, Lubricants are introduced
between twosolid surfaces

for reducing

a. elastic force (b) electro-
static force (c) magnetic

force (d) frictional force Knowledge of minimis-

ing friction can be
used in explaining

.4
B, 0il ie¢ sprayed on moving parts many common situations.

of sewing machine, clock etc.
for

a) preventing damage

b) reducing friction

¢) increasing friction

d) completely eliminating
friction

A liquid of large surface tension

a) can wet a surface easily
b) can wet a surface slowly
c) cannot wet a surface easily 4
d) can be used for washing An understanding of

- purpose ‘'surface tension

. helps the student to

utilise it in daily
life activities.

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. '
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26, A. When liquid ammonia
evaporates temperature

27.

28,

B.

a.
b.
C.
a.

increases

decreases

remains constant
changes irregularly.

Liquid ammonia is used

as

Qe

b.
C.

d.

a refrigerent because

it is a good solvent

it is very cheap

it evaporates by
increasing the tempera-
ture.,

it evaporates by
decreasing the tempera-
ture. . ‘

One of the following
statements which is
correct concerning
insulators is

a)
b)

c)
q)

they are goocd conductors

they are bad conduc-
tors ‘
they absorb heat
they radiate heat

Woollen dresses are used

in

winter season because

If the student is equipped
with the fact that liquid
CO, on evaporation
praduces cooling, he can
utilise this knowledge in
understanding the working
of a refrigerator.

fhe 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 conduct heat slowly

c)

they absorb heat

d) they do not conduct heat

which of the following
energy is absorbed easily

by

black rough surfaces.

a) light energy (b) chemical
energy (c) heat energy

d)

radiant energy

If the student is aware
of the fact that black



B.
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xii

It is uncomfortable to

wear a black shirt or blouse
during hot season because

it absorbs

a) radiant energy
b) heat energy
c) light energy
d) chemical energy

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

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
quickly

d) it retains heat for a long
time, .

A, A virtuai image larger than the

object may be produced by

a) convex mirror (b) concave
mirror (c¢) plane mirror
d) convex lens

For shaving and make up mirrors,
we prefer concave mirrors be~
cause

" a) they produce real image

8urfaces 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

b) they produce virtual magnified various purposes.

image when the object is
placed between £ and 2f.

c) they produce virtual magnified

image when the object is placed

between pole and focus,
d) None of the above.
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32,

33,

xiii

The capacity for doing work
known as

heat capacity of the body
energy of the body

sp. heat of the body
power of the body

is

a.
b,
Cn
d.

If

in your city electricity
costs 50 paise per kilowatt
hr, you pay for

a., electric charge b, power
c. electric energy d. electric

In
in

a)
b)
c)
d)

oil
the

the
the
the
the

current,

lamps, the oil rises up
wicks due to

pressure differences
property of viscosity
property of capillarity
temperature difference

Soldering of two metals is
possible on account of the

A,
b.
C,
d.

property of viscosity
property of elasticity
property of surface tension
property of osmosis

Machines are used to

a. create energy (b) do work

. with less expenditure of energy
c, multiply force (d) multiply

When a student 1s
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,

If a student i1s aware

force and speed at the same time.why exactly a machine

Machanism of a typewriter is a
combination of levers of

Q.
b.
Ce.
4.

first and second order
third and first order
second and third order

none

[

is used, he can apply
this and explain the
lever mechanism in
some common machines.
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35.

36.

A.

A.

B.

xiv

Mechanical energy can be
converted into

a) sound energy (b) electri-
cal energy (c) heat energy
(d) all of the above

Light energy can be converted
to electrical energy using a

a) dynamo (b) electric bulb
(c) electtic motor (d) solar
cell,

If the object lies at the
principal focus, then the
image is formed at infinity.
This 1s 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

Rays from the head light of a
car is made parallel by

a) convex mirror behind it
b) concave mirror behind it

If the student is
thorough with the
formation of images
using a mirror, he
can understand and
explain where a
particular mirror

c) concave mirror in front of it must be placed so

d) concave lens in front of it

In a telescobe the_foéal
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.

In a terrestrial telescope the
final image will be formed at

a) 100 cm. (b) infinity
¢) least distance of distinct
vision (d) none of the above

as to receive a
desired image.

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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XV

‘Centrifuge machines depend'

for their working on

a, centripetal force
b. centrifugal force
Cc. gravitational force
d. electrostatic force

A centrifuge is used to

a. dry clothes

b. separate cream from milk

c. to pump water

d. to separate particles
from suspension

It takes more time to cook
vegetables, meat etc. at
the 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.

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

¢) 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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When eells are connected

in

a.
b,

C.

d.

series

the current is increased
the potential difference
is decreased

the potential difference
isj increased

the resistance 1s un-
changed.

The battery used in automobile

are made up of cells connec-
ted in

a)
c)

parallel (b) series
combination of parallel and

series (d) alternatively
parallel and series.

Decreasing the thickness of a
wire

a)

b) causes no change in resistance

c)
a)

makes the resistance zero

decreases its resistance
increases its resistance

Ordinary electric bulbs make

‘use of thin and long tungsten

wire because it has

a)

low resistance (b) high

resis§ance (c) zero resistance
(d) lpw melting point.

The melting point of an impure
substance will be

a.

b,

greater than that of the pure
substance ,
same as that of the pure
substance

less than that of the pure
substance

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 point
of impure substance
is less than pure
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B. In cold countries salt is substance he can
sprinkled on the roads for utilise this knowledge
removing snow because in situations where

: - the melting point of
a. when salt is dissolved pure substance is to

the melting point of ice be reduced.
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 A thorough knowledge

d, silicon and germanium about the semi-

, conductors will equip

B. Most ,0f the diodes and tran-  the students to

sistors are made up of silicon understand why silicon

and germanium because they are and germanium are
¥ preferred in the
manufacture of diodes
and transistors.

a., good conductors
b. good insulators
c. semi conductors
d. super conductors

43, A. A sound heard by reflection and
‘clearly distinguished from the
original sound is )

a) echo (b) .resonance An understanding about
¢) reverberation (d)beats how echo is produced
will enable the student
in utilising this in
certain practical
applications for

y example how the depth
a) wave motion (b) vibration 'of the sea can be

cp reflection (d) reverberation measured.

B. The property of sound which
" helps in using sound waves
for measuring the depth of the
sea is
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44, A, Bats produce which of the followe
ing waves to detect obstacles on

their way?

a) Electromagnetic ‘'parasonic) If the student is

b) Infrasonic (c¢) supersonic aware of the fact

d) ultrasonic bats detect

obstacles on their

B, What kind of waves are used in way using ultra-

sonar to detect objects under sonic waves, this

water, can be utilized in

other practical

a) Electromagnetic (b)ultrasonic uses of 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- If the student has
tion. a proper under-

standing of rever-
beration, he will
be able to suggest
what measures can
be taken to reduce
. reverberation in
a) resonance (b) reverberation big halls,

c) forced vibration (d) echo

B. The walls ef cinima halls are
generally covered with sound
absorbing materials. This is
done so to reduce .

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 A proper under-
c) reverberation (d) beats standing of the phe-
nomenon of resonance,
B. Why do some bronze vessels will help the
vibrate when there is a loud student to explain
noise? some daily life
experiences for ex-

a. Because of the intensity of
sound

b. The frequenclt of the vessel

C. The noise contains many frequen-
cies 6f which one is equal to
the natural frequency of the
vessel., !

d. The vessel can vibrate with

all the i
noise. frequencies in the

ample, the
vibration of bronze
vessels when there
is a loud noise.

s
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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

Electricity can be transmitted
distant places without loss of
electrical energy with the

use of

a. semiconductors

b. conductors

¢, 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

1.A.,

Which @f the following has
larger wave length?

a, Red light (b) Violet light
C. Ultra violet (d) Infra red

Very distant objects can be
photographed effectively by
making use of

(a) ultra violet (b) infra red
(c) x-rays (d) gamma rays
Sun-burn is causged by the

(a) ultra violet rays
(b) infra red rays
(c) x-rays (d) gamma rays

Which of the following radiation

~ present in sunlight helps our

3.A,

skin to produce vitamin D in our
body?

(a) Infra red (b) Cosmic rays
(c) X=-rays (d) Ultra violet

Which of the following light
has less scattering?

(a) Violet (b) Blue
(c) Yellow (d) Red

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, (¢) red light

is scattered very little and

so it is visible at a great
distance, (d) red light has a
shorter wave léngth and so it
is visible at a great distance.

A < Theory Awareness Test items
B - Practical Application 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,
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Which of the following radiation
has greater frequency?

Radio waves {b) micro waves
Infra red (d) X-rays

a.
Ce

The frequéncy of long wave radio
when compared to the frequency of
short wave radio is

a, more (b) same (c) less
d. cannot be anticipated

The deviation taking place at the
surface of separation of the
media known as

a. refraction (b) reflection
c. dispersion (d) scattering

Rainbow is formed because of

diffraction of light at the
edges of raindrops.
reflection of light from sky.
refraction of light through
rain drops. .
interference of 1light in thin
films of water in air.

d.

b.
c.

d.

Which of the following is correct
in the order of decreasing wave
length. _

a., infra red waves, radio waves,
micro waves, x-rays, visible

X~rays, visible light, infra
red, microwaves, radio waves.

b.

C. X-rays, infra red, visible

light, radio waves, x-rays

d. radio waves, micro waves,
infra red, visible light,

X=rays,

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,
will be able to
identify which tower
is made use of in
Television relays.

he
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The most suitable alloy for
making high resistance wires is

a. Alnico (b) Inwar
c. Canthol (d) Nichrome

The heating coils in household
appliances like electric iron,
heater, etc., are made up .of

(b) Nichrome
(d) phospher bronze

a. Alnico
c. Copper

Which of the following has highest
sp. heat?

a. sand
d. water

(b) copper: (c) aluminium

Water is used in automobile
radiators because of its

high heat capacity

low heat capacity

high cooling effect
availability in plenty

d.
bo
C.
do

In the transformers at . the dis-
tributing stations the number of
turns in the primary are

less than the number of tumms
in secondary

equal to the number of turns
in secondary ‘

C. greater than the number of
turns in secondary
d. none

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 variocususes.
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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
secondary are greater than that
in the primary.

c. The input A.C.
the output A.C.

d. The input A.C, is same as the
output A.C,

is more than

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. suiltably varying the number of
turns in the two coils.

A transformer is a device for

a. increasing an alternating voltage

b, decreasing an altemnating voltage

c. increasing or decreasing an
alternating voltage

d. increasing or decreasing the

resistance,.

A transformer can be used with

a. a.c. only (b) d.c. only
c. both a.c. and d,c. (d) none

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
- melting 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.,

e

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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14, A.

An alloy of tin
often used as a
fuse wire,

a.

b,
C.

d.

and lead 1is

The

it is a very good conductor

of electricity

it has high melting point
it melts easily 1f very high

current 1is passed
it has low resistance

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 Jc) Switch

d.

A 15 amp, plug fuse is provi-
ded in an electrical circuit in
an industry.

a. load on the lines (b) step
up transformer (c) step down
transformer (d) safety device

The ‘heating element' in elec-
trical appliences is made up

a,

b,
C.

d.

Voltage stabiliser

It acts as a

high resistance and high
melting point

high resistance and low
melting point

low resistance and high
melting point

low resistance and low
melting point

Nichrome wires or tapes are
used in household electric
heating appliances because
they have/are

a,

b,

high resistance and low
melting point '
high resistance and high
melting point

the best conductors o
electricity '

low resistance and becomes

hot very fast.

material for
reason is that

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

16,

17,

B,

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. ‘

An electric 1fon 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. 1t ensures better safety
by earthing

d. it 1is more convenient to
use. a three pin plug.

The device used to convért
mechanical energy into elec-
trical energy is

a, transformer (b) motor
c. induction coil (d) dynamo

In the Hydroelectric power
stations the device which is
used to generate electricity
is

a. transformer (b) motor
¢, dynamo (d) ‘induction coil

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-
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Ordinary electric bulbs make

use of thin and long tungston
wire because it has

a. low resistance (b) high
resistance (c) zero resistance
(d) low melting point

The phenomenon associated with
the change of magnetic flux
linked with a circuit is

a, eléctricity (b) magnetiam
c, electromagnetic induction
d. induced magnetism

The generator works on the
principle of

a. electromagnetic induction

b, induced magnetism

c, induced electricity

d. Coulomb's law of electro-
statics.

Which of the following are semi-

conductor?

a., Boron and phospherous
b. Copper and aluminium
¢, Cadmium and strontium
d, Silicon and germanium

Most of the diodes and transis-
tors are made of silicon and
germanium because they are

a. good conductors
b, ‘good insulators
¢, semi conductors
d, super conductors

Certain metals when cooled to
very low temperature near
abgolute 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 electroe-
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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Electricity can be transmitted to realise the use
to distant places without loss of superconductors
of electrical energy with the in different situa-
use of tions.

(a) seémi conductors (b) conduc-
tors (c) super conductors
(d) very thick copperwires.

The rays that can pass through
the body are
When the student is
thorough with the
properties of X-rays,
- 1t will enable him
to utilize the know=-
ledge in daily 1life
situation namely of
use of x-rays for
medical purposes,

a. X-rays (b) alpha rays
c. beta rays (d) gamma rays

X-rays can be used for taking
photos of inner organs and bones
becuase

a. they destruct the germs
b, they.can pass through the body
c. they can be handled easily

d. they can be produced easily.

Energy stored in a dry cell is

a. mechanical (b) electrical - A proper understanding
c. chemical (d) heat of the dry cell, will

help the child to

The cell in which carbon rod .

is used as the positive elec- identlfg Ehis partigu-
trode and zinc container as: :ﬁ cet ro? magg :
negative electrode. is _ other type of cells.

a, dry cell (b) voltaic cell
c. acid: accumulator (d) alkali
accumulator

The conduction of electricity
through an electrolyte, toge-
ther with the résulting chemi-
cal changes is known as

a. photoelectric effect When the student is
b, heating effect thorouygh with the
c. electrolysis process of electro-

d. refrigeration lysis, he can explain
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26,

B.

A,

B.

A,

ix

Alternating current cannot
be used in

a. heating (b) electrolysis
c. air conditioning
d. refrigeration

When current is passed through
copper sulphate solution during
electrolysis, the copper ions
are deposited

a. on the cathode (b) on the
lyte (d) on the copper rod

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

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

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

Which of the following material
1s used to make temporary
magnets?

a, Hard steel (b) Alnico
C. Steel (d) soft-iron

processes where A.C,
cannot be made use of.

A proper understand-
anode (c) remains in the electro- ing about the chemical
action during electro-

lysis will enable the

student to do electro-

plating.

If the concept of

" work 1s properly

understood by
student, it will
enable him to under-
stand the fact that
we can paying for
the electgic energy
consumed.

if the student under-
stands the use of
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.d.

The most suitable material for
the core of a powerful electro-
magnet is

a. Alnico (b) soft iron
c. Steel - (d) tungsten

The split rings are incorporated
in the construction of

a, a.c., dynamo (b) d.c._dynamo
c. electric motors
d., transformer

Which of the following can be
made use of in electroplating

a. a.,c, dynamo (b) a.c., dynamo
c. step up transformer
step down transformers

Which of the following retains

a major part of the magnetism?

a. Electromagnet

b. Temporary magnets

Cc. Permanent magnets

d. The core of a transformer

A telephone receiver makes use
of a

a. electromagnet
b. temporary magnet
c. permanent magnet
d. natural magnet

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)

Soap film exhibits brilliant
colours in sun light due to

a, dispersion of 1light
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. dynanmo,
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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What will be the colour
obtained by mixing blue
and yellow,

a) yellow b, white
c. bluish yellow d. green

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

For which of the following
colour scattering is least

b. blue
d., red

A boy uses coloured light to

give somersignal to a person

standing at a great distance.
Which of the following colour
is best suited.

a. Red, (b) Yellow
d. Green

a, violet
c. yellow

(c)Orange

Which of the following reflects

all the'lights falling on it?

a. white wall (b) black paper
c. green leaf (d) blue sari

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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Which of the following alloy
has the highest permeability?

a., Nichrome (b): Inwar
Cc. Alnico (d) Magnalium

Which of the following is most
suitable for making permanent
magnets in loud speakers,

a. Soft iron b. Nickel
c. Tungsten d. Alnico

An instrument in which electri-
cal energy in one circuit is
transferred into another with-
out any electrical contact is

a. transformer (b) induction
coil (c) AC dynamo (d) motor

If we have to use a household
appliance which work only on
110 V in our home, which of

the following instrument should
be made use o0f?

Step-up transformer
Step-down transformer
Electric motor

High resistance wire

The supply of electricity for
domestic purpose is obtained
from,

step-up transformer
step-down transformer
induction coil

dynamo

a.
b,
Ce.
do

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? if the student is clear

a. Fuse (b) Main switch about the connections
c. Switch 4, Plug of a switch, he will be

able to differentiate
B. Which of the follow?ng between a switch and
breaks connection with
main switch.
phase and neutral lines.

a. Fuse (b) Switch
c. Plug (d) Main Switch

37. A. In lightening conductor,
the principle made use of
is that charge gets
accumulated at

a. everywhere (b) nowhere The fact that charge
c. flat ends (d) pointed gets accumulated at the
ends. points will help the

B. The lightening conductor student to understand

the function and working
rotects the building from .
?ightening by u g of a lightening

conductor,

.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 buildings

in the neighbourhood.
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 dewice to detect electric 'iiﬁtgggsggtciigiﬁﬁﬁéggshe
charge in a body is "~ to detect electric charge.
a. Electrcscope b, Voltmeter :

c. Ammeter d. Galvanometer .
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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 harmed 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 Bheel 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 1s decreased, the
heat developed will

a. decrease (b) increase
c. become zero (d) not'change

B.What change occurs in the

heating effect of a certain
electric circuit in which
the-total resistance is made
half? ¢

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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B,

_ €. to check the excessive flow

Xv

1f the length of a conductor is

made half, its resistance

a. increases (b) does not change

c. decrease to half
d. decreases to one-fourth

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.

When the thickness of a wire
increases, its resistance

a. increases (b) decreases
c. does not change WG.becomes
zZero

There are 4 nichrome wires of

diameters 2mm, 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 mm diameter wire
b. 3 mm diameter wire
C. 4 mm diameter wire
d., 5 mm diameter

Fuse wire is included in an
eleét:ic circuit to

a. increase the current
b. to decrease the current

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
decreases 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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what should be done if in a a circuit, he will

domestic electric circuit be able to apply it
the rated fuse wire burns in daily life situa~
frequently? tions for example,

what to do if the
fuse wire burns
frequently.

a. Use a thicker fuse wire
than the rated one

b, .Use a thinner fuse wire
than the rated one

c. connect directly without
using fuse wire

d. get the circuit checked
for short circuiting.

Which of the following instru-
ment is used to develop very
high potential from a direct

current source, If the student is

a. Transformer b. Dynamo clear about the use

c. Motor d. Induction coil of induction coil,
he will be able to

Which of the following instru- identify situations

ment finds its application in where induction

the self-ignition system of coils are used.

motor car?

a. Induction coil (b) Dynamo
c. Motor (d) Transformer

In which of the following
conﬁrolled fission takes place?

a, ﬁuclear bomb (b) atomic If the students knows
bomb Gc) nuclear reactor about atomic fission,
(d) hydrogen bomb he can understand the

working of nuclear
Which of the following 1s used reactors.
in a Nuclear reactor to slow
down neutrons?

a. Plutonium-239

b, heavy water

c. entiched uranium
d, Cadmium
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46, A, Of the different colours of
white light, which colour

has the greatest wavelength? A thorough under-

a. Red : standing about the

b. Violet wavelength of

c. Yellow. different colours

d. Green _ will help the

‘ student in identify-

B. Which colour is most suitable ing the use of colour

to give signal to a person lights,

positioned at a great distance?

a, Red

b. Yellow

c. Orange
d. Green
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UNIVERSITY OF KERALA
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PRACTICAL APPLICATION AWARENESS TEST IN
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mldegueandd
pdm o tmonlags ool aelewiwles3mmlmyiss aag osmw’oomiom”.
0D 95”001 30 Gatdn N gar”. @A ®e” 45 8Yanlyim3esel pomesm oo n@)&pgeimmmom".

§780) 8a198jmIM3e a, b, ¢, d AN MIa’® gamesm alm. esdsjeamlelseimy. @@l ooy
OOMIEWIGIOIW S@MROEM MIuwled1A93an GRM w.Gs MY BSAV 00" MIFH0 eI0018MINSIaN. MBI
8a1a01@ agwImI.

6Sqy”ar3anoai0olm aan.mam of)®3®mIm 1016903 (e Wee 3.

PAMREM P )P IMIG m3semmmimzmzadou’ gameseserncylad mImgles su1e3. M ®:3a10080 80103,
aNPIMIB.

SAMBENO P 3MIWEUDAH HOMBLOSMIIMIFe BSYY NIZHO”Y OBI003 M TR0 af@bauleroems,

agee euHea wl;mleaigiom UM '@ IEO8IDS 3009653 nq)sgdmamma @IGPHO@ I (alBICDBD "0
8103 gomasID®” agm°?

(a) @mOorSINWAINN”
(b) @ad(aooa0a®
(c) ap® '’ &leemendo
(d) 23 &lesmemdo
eoIBed” Udgy W nleH8em” mln mal 6601003® 060" &53SIMED EPMISWIG je @M HIGEMo
{a) oolae” af@leuam 1@l &oemoaigan adgpas@as imaad.

(b) oamay® ow’alee” alvesm. ®3s3m@ BRW®IMICE Gom* e @SHouMIaNIMmem Hremaaizan
3I6M*.

(c) oomoy’ ew’alee” MlMeM. wI0WIV®IMIc3 Erm®* gee ®OHOM 1M IMmED &HIEMIAZM@IEMm®.

(d) ©012a4" 6D 0160” MRWEOBAALJ H0MIVMIMITE EI®” AUBHE ERSHELIMIANIMOM BHITNIUI M
@I6M*: :
]

MIBJaISOamIen) agm3 ol leeme agadem” amiaieado @isel@d alooialad D @3es g@dayinm.
mseemom” 7

(a)v @00 SINIWRINO”
(b) g_mﬂ'nme).oan"
(€) & v s1emam o

(d) esamw ale” & lesmends



2

BOHHUWBH HOJ aye oles’ adgpeceal gn_mm).oco'lgj" avlntonad m@,osa@oa(m(m'lm“ ®IOY ma,qsamm']
0166 3MUD 1A HOMOAIV®” RO~ ?

(a) ooumay”

(b) @enm '
(¢) ed06emu”
(d) a9

ais| 516 oo, «0100d a3ma® m‘lgau&mmmg'l@ 9a18@INTBe3M 0l00Tem* 82O TWS Qe
£63MMIM* afO0NIFe HAMRDIWD®”

N

(a) @R MmIseaI
(b) mle(Moe

(c) a1
(d) @adand.

a0 3 DB PERIGOIANI SaIWe STem e BaiBmm emomm&@mauewom’lmg(umﬁ HI06Mo

(a) wo” oourImIWINS 603 MEY oldeIHAIM”

(b) @®leM@O (BAIEMIB. AUGHE & ISIJMLIIEM ™

(c) @mlesges eral®mar®wl soasgm] (aaanlgloem® 23O 108 POJS 18IS IM]
(d) @190 (m®18eIW. AUBHO &3O

83 WIUI@ M laimamiees eeany® cmdesislad el 15 eRM®AE o1 gm anj3qn’ galtemon’d
#03an3. ®M1O@O (etuB@HMo

(3) ©6MBJIBMIBI Mo MI53WIMIBS H03 2 TwowIgIem”
(b) L H00u” @vad” (SI0BaN”8anBn0d® 560"

(c) m*e00a8oamd (SIadtu sansdanrmwlgoen”

(d) &3 m3es alamiIasnmaimigosm”

0B3an1e muemau@@mmg'lmﬂ aninolen” ope1leacdorml mlg @l AWOIMERI 8SaHIGE8I PntswIN]
£03ammIm3LHo08m. : -

(3a) DA L’ WA (ai®130IWAIZe &3O mmsmo&»magggm'l«ioemsm"'
(b) pu’'e#s’ WA (cImI1BEIWAUZ. gWAAD (BIEMIB0IJ0 388 TMoc1d6Mm*®
(c) @ erusRmIWINS OO MPY £lILIHENSIW® IMOAIIEN*

(d) @®Ies (UGERIWe &3J0AIZe BAUIWe 0IJSIUIBHDIe 6a1@IN@® TMIAII6M Y

603 anloodesirmlarleddo mszaled mIang. O3 aieme Gyl mao'lgamooo’lmmummo 1206 RINEM 0o
o1 8o13Om” 60ig)d@, @M IHMBO ancinI®]

(a) (1@1802We &JOWIBWIo IUOTOABO HaIBWINe B3SJHW e HaIYIMNY
(b) (®1ERIWe &FJOWIHWIe A IUOTDABO Pa1EWII BJOWIB®Ie OAIIAN
(c) (I®18oWe B3SIBM®Y. 101030 201CWIe HISJHWIe OIPIMY

(.((!Z) (@ 180IWe @353H®o at0THMB0 PaIBWIN. &JOWHWJe al@Im].



10

11

12

13

14

15

16

17

3

@@ Sae 2mm, 3mm, dmm. Bmm ale a1§HMISB® e BSO 0180389® AW 4 MIG(HI WRWOIH0E H3Q
s(mormgyiseiw” 9e° cum*wlalgd@d agmlawd mlmiwIelsege. $353Mm@ Mmoods a3 lsD3MOD” 7

(a) 2mm amolad mlmg.
(b)Y 3mm a@ola mlamg.
(c) 4mm awola miange
() Smm owoled mIame

A0 Jan OHOMBIIM w3061y 1a8 @omIeWIE JBIW a0V DA 90181541530 EID* BINS00IOS R0
00125180083 3. EOEMHM MR IHHIEMIID0 af)(MZ HalQeMe ?

(3) QIRe ®35T1® anj3mn” OB Pa1e@INTaesM.

(B)  OUfFRe SO a0§I° WRA aIs@INTBHEM,

() 8uuIAB5Y wABe61850 @ITMIAIM®IT &3SIMA HOHALIZEMIGH“NENI HEOOD osmowig3esm afam”
a1@18 0w o6 6m.

(G)  ang3ov” @A 9aIs@INTEeIOMm EMATS" M atd 0dhISIIe6M.

@03 ®1tenang’ avaoim’ (1 KW H) elanglies mneaniad 50 P @im” andegy ms1od ensw’se3om
6y a0 aqgomimy sciemlwom” ?

(3) oora)z3emIAM R IM”
(b) eseasm 103 MM
(c) aru0Im*

(¢¥) as(sle” aoadoim®

osmsg®m alsEum (a(Slowlages 863 eraalmlw. are®Iad qidgRs a1gwojanmim® aoa;
(38) ®Iew’ ap®l gats®In teasms ‘ ‘

(b) @emIw* ap®’ YalewIN oM.

(c) s e(sI90601001@ goglelensm.

(d) apsmiIwzs H8WwW3as® srumwlalyjle leasm.

OOUBIM HIMIIAINS 8HIOIHI0HO” OO QTMAMIW AUV ]

(a) aralmlcans

(b) eaylegm

(c) @egee”

(d) sm avooemd

osarleanded 0lwiolomd gaiswoinlenimm®
(a) oeqBIIO®HIMOIEM”

(b) ®o®°o0c011® &IWEITD”

(c) wmulesromaren”

(d) mnrialeedomarsm*

alnad e aodaal ob5lsameg almetad mlmge. e® e Janm®
(a) ®3z3.mem alma eoamled wmlond eomiwslendom

(b) a19883°|190B0 HIMGHOG EVSIUDV H60° ald® g’

() 013003013530388 .05 1semglease” nlamarlom mlelgals”
(d) @e16*(S16:° adR HTem rjalwleaiwse” Hsomials”

apwinie 90360Y Midminnrm eagisongled mongylesimaudss’ alonsser’s6imleleermd 4rvems

(a) @ wgee N o 1wIsamIe” o , ‘ ;
(b) oo adm wiendo amleasg adwlyyapcrlm]. R L : Sl
(¢) pawlad almad aoles3anlgy ' ‘
(d) @ paasle” ardm milon gialwlsai ve” asanlulsjmmy



18

19

20

21

22

4
20128593 AIaNMEAGIHS 0W 1000363108 HAIGB. HaldWINHeJM@M TN IHIB6M.

(a) adTomo Al smials &hIsSIMRIEM”

(b) @omlemo alulm’s@iate H30006M"

(¢) @mIN* MEMIai100IMIBH S9TU” &3S IMRIIEM”
(d) @vo® wiarao®l &1g3anminiaean”

503 (S20301°8002300 @8 @UIDEFIN” EDAIUD JIMIAVEMs BGIFIHDIe GHIOM”OHHIHBM e HaIYIAND”
(a) OaIMIBMITBHS30S QIfffe 01D JITVHMS IO 16 @ ITRIEM”.

(b) eatn3G&ml®n36S affffe M 010034010030 HI6MmIMY

(c) do(umo'lm)'l(oﬂ 351 &sam1 alszm eeaa3m] (Hanads3omIwaem®

(d) em3esmmleneglegniss #muly3e383H6836S afRe (Ha0SIOM TIEM”,

0R1"(5160” BROWEM 3800 (ataidamTa16038m1000 (MIaa10d Gy NS §aIs@INTLOEMs N FalOW®IAT:
®1m* $206Mo.

(3a) oo evwsmlem ©®JSJOA Bl {aIQIBOMD DI IMILE JaN 3
(b) mgy @adavzselsmd 903 ABIEMIaN],

(cj WPHBOm TN B3t B&3SIOT@ MWIEB W IODIe PO WEIEMJM].
(d) OO B3SIOA CVDHO J alBAIEM

WBWIWIBBJe (S2BaVI 0003H:83. 9emIs0IMM M gdeamI@age avler18eesems. &3S3Ma®I gal
o180 3TN $IBEMe O

(a) mpgyo om@‘m@gqn"

(b) mgy m1053m°eéow1@>gom"
(c) mram"mmaej.ﬁmgom)“

(d) en®lanaisagasm”

unm‘m(m)’ls)ef BRI 1S GOUDAIIHEGIESWIe @O 01HHIESW e 800I8FD af)SIHOIMUIND af)d mv* e 10m e o
ateIn e 3mmIm” &I0e6m. g

(a) e@InIMIe0em muwlauisezmm

(b) Uoro“ltarm’lm;os &SN IBalIHhIaN]
() ©O&H®I0J HaIGIUID af)B3aNHIGN®
(d) ®1dmlon3uInd af@3admdem®

oot@lad o'lqvoa."umm’} MSHH JBTUIV0 N §I8(SIANIHBIOS GUNM @30@)“@95«6 2018w 108 Jemm*
(8) a1y38596mIw. 239

(b) aammer.

(c) " vougmn’s @3eomIw.

(d) srw'nlw.



24

25

26

27

28

29

30

(5}

®e.eondonge H3symRes sowlswomyens (long wave radio) epayom] MRNIOEB Yo &JOAIBH
soawlewro® (short wave radio) ®@o8n1s ety

(a) ®d3sg@eoem”

(b) &>3oarm*

(c) ayminalgy

(b) 23357 amow:ad avowleszemoipy

110 V @ (ucidamlenim 603 0oany® algleldHosm. ®mins alsydagla (Mm@m1ﬁ1@98mm1'“ -
6% 6853010168 3 1B «g® 19O MVaNIWEINIC BRI ?

(3) oqay’ @day® (SIWM* 8a0I30E

(b) -egpay” awvsnd (soadav” Snnddad

(c) as’(s1e” emregdrd '

(d) (@ 18wIWe H3S3M@T Fge Hau

03 01j6 "® 1w 90° BB 6a1gIon® NI §BIW atg] M0 SlgzmMm@UN” @RI IOV o253
61963 Mm@ 18 a3 adgpRem oo cmm’l«sﬂ 8aldoeema ?

(a) olawg. argasaye

(b) mlaiwji. astm®J.

(C) QMM®Ie aldaNo

(d) mla®i. saiggwy.

€a0aU®, M S@ oM ©6AUMIH e MmmIBIIGH UM We SAUBOHISIOHJM®”
(a) nojam0*

(b) avilgy®

(c) o »*

(d) eamlad qvilgy”

¢m083523 AINDMEMBINS BAVMBN” DM e @ vV 00w 1a@d 918N 1LOIaN Dl @EMe
(8) OB nad edImTad

(b) wm®mIgmd

(¢c) emo659d

(d) (s2mvveanddad

00a19an” a1lee036 81oa (VU0 1eHITDEMBFRILE JM@ N’ af00M e HEMABIVM®
(a) e1glle00” '

(b) mleomd

(c) sem’avoomd

(d) rnr@:»m'lama

230 V 288 s(Imgyl@ mIm. 6 v 6030 803 sudoau” (a0 eilonsmeas 1l moatpn&aom)gmm@'lmﬂ
™" 9ol 180667

(a) a6 (s1e” emr8g0d3
(b) wmmosas
(c) M 0000“@De” (SImm eanddad

(d) ™“0000y* aned|sIadav’enndrdnd



2.

APPENDIX - VII(A)

UNIVERSITY OF KERALA

DEPARTMENT OF EDUCATION

THEORY AWARENESS TEST IN PHYSICS FOR STANDARD IX

INSTRUCTIONS

This is a test to measure the physics theory awareness
in physics.

This test contains 30 questions which are to be answered
within 45 minutes,

Each item has four answers indicated by a, b, ¢ and 4,
out of which you have to choose the most appropriate
answer., _

Be careful not to write anything on the test booklet.

Write your name and name of the school on the sheet
provided before you start answering the questions.

After answering the questions, return the answer sheet
and the test booklet.

LA AN A Y 4

Which of the following 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 1is 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 correct.

The image formed by a convex mirror compared to the
object is usually,

(a) inverted and imaginary
(b) rect and smaller

(c) real and inverted

(d) larger and virtual
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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

Smallxinsects float on water in ponds and in open
tanks. This is possible due to

(a) viscosity

(b) surface tension
(c) adhesion

(d) cohesion

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

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

The rise of water in plants is due to

(a) osmosis

(b) capillarity

(c) atmospheric pressure
(d) diffusion

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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Surface tension

(a)
(b)
(c)
(d)

increases uniformly with temperature
does not change with temperature
decrease with temperature

increases at random with temperature

FPrictional force

(a)
(b)
(c)
(a)

can be completely avoided
can be minimised

cannot be minimised
remains same

Friction can be minimised by

(a)
(b)
(c)
()

using ball and roller bearings
lubricating

polishing

all the above

Centrifugal force is directed

(a)
(b)
(o)
(@)

away from the centre

towards the centre

along the tangent drawn to the circle
along the circumference of the circle

Which of the following is the best non-conductor?

(a)
(b)
(c)
(q)

The

(a)
(b)
(c)
(a)

air
paper
vaccum
glass

size of a so0lid increases when

heat energy is given
electric energy is given
mechanical energy is given
sound energy is given

Lubricants are introduced between two solid surfaces

for

(a)
(b)
(8)
(q)

reducing

elastic force
electrostatic force
magnetic force
frictional force
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when liquid ammonia evaporates, temperature

(a) ‘increases

{b) decreases

(c) remains constant

(d) increases and then decreases

Which of the following statement is correct concern-
ing an insulator?

(a) It is a good conductor
(b) 1t i1s a bad conductor
(c) It absorbs heat
(d) 1t radiate heat

When pressure on the surface of a liquid increases

(a) its volume increases
(b) Its volume decreases
(c) 1ts hoiling point decreases
(d) its boiling point increases

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

Mechanical energy can be converted into

(a) sound energy

(b) electrical energy
(c) heat energy

(d) all of the above

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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The working of a centrifuge machine is based on

(a) centripetal force
(b) centrifugal force
(c) gravitational force
(d) electrostatic force

When cells are connected in serlies

(a) the current is increased

(b) the potential difference is increased
(c) the potential difference is decreased.
{(d) the resistance is unchanged.

The melting point of an impure suostance 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 om less than that of the pure substance.

A sounf heard by reflection and clearly distinguished
from the original sound is

(a) echo

(b) resonance

(c) reverberation
(d) beats

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

Certain metals when cooled to very low temperature
near absolute zero, they lose their resistance
completing, These are called conductors.,

(a) conductors

(b) semiconductors
(c) insulators

(d) super conductors
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28. When a loud sound is produced in a closed room, a

continuous rolling of sound persists for sometime
This phenomenon is known as

(a) reverberation

(%) resonarce

{c) natural vibration
(d) forced wvibration

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) Centr&fugal force

(c) centripetal force
(d) surface tension

30. Bats produce which of the following waves
to detect obstancles in their _wayy?

(a) Electromagnetic
(b) Infrasonic
(c) Ultrasonic
(d) supersonic

® e 06000



APPENDIX - VII (B)

UNIVERSITY OF KERALA

DEPARTMENT OF EDUCATION

PRACTICAL APPLICATION AWARENESS
TEST IN PHYSICS FOR STANDARD IX

INSTRUCTIONS

This is a test to measure the practical application
awareness in physics.

This test contains 30 questions which are to be answered
within 45 minutes,

Each item has four answers indicated by a, b, ¢ and 4,
out of which you have to choose the most appropriate
answer, :

Be careful not to write anything on the test booklet.

Write your name and name of the school on the sheet
provided before you start answering the questions.

After answering the questions, return the answer sheet
and the test booklet,

3

A person 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
(@) Planoconcave lens.

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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In a toréh. 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,

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,

Shortsightedness can be remedied using

(a) convex lens
(b) concave lens
(c) double convex lens
(d) double concave lens

During summer, farmers usually keep the top soil layer
loose, This 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. :

Clay is not dry compared to sandy soil because of

(a) the nature of the particles
(b) osmosis

(c) the environment
(d) capillarity action

When oil is spread on stagnant water, mosquitoes
cannot breed because

(a) surface tension increases and oxygen supply is
cut off

(b) surface tension decreases and oxygen supply is
cur off

(¢c) viscosity increases

(d) viscosity decreases
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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

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,

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

(8) ‘A and B correct -
(b) "B and C correct
(¢) A and C correct
(d) A, B and C correct

Fat can be separated from milk, in a cream separator
because- of

(a) centrifugal force
(b) centripetal force
(c) cohesive force

(d) gravitational force

Wood, plastics, ebonites, 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 electxicity

(d) do not conduct heat and electricity,
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when a metallic pendulum expands

(a) it gains time

(b) it loses time

(c) it neither gains or loses
(d) it stops

Oillis sprayed on moving parts of sewing machine,
clock, etc,, for

(a) preventing damage

(b) reducing friction

(c) increasing friction

(d) completely eliminating friction

Liquid ammonia 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 '

Woollen 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

In a pressure cooker food is cooked faster because

(a) boiling point of liquid is lowered
(b) boiling point of 1ligquid is raised
(c) it absorbs heat energy quickly

(d) it retains heat for a long time,

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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Light energy can be converted into electrical
energy using a ' '

"~ . (a) dynamo

21,

22,

23,

24,

(b) electric bulb
(c) electric motor
(@) solar cell

In a terrestrial telescope, the final image will
be formed at '

(a) 100 cm,

(b) infinity

(c) least distance of distinct vision
(d) none of the above ‘

A centrifuge is used to

(a) dry clothes

(b) separate cream from milk

(c) pump water :

(d) to separate particles from suspension

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

In cold countries salt is sprinkled on the roads
for removing snow because

(a) when salt is dissolved the melting point of
water increases °

(b) when salt is dissolved the melting point of
water decreases '

(c) when salt is dissolved the temperature of
surroundings. increases

(d) the increase in presuure causes the decrease
in melting point of ice.
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The property of sound which helps in using sound
waves for measuring the depth of the sea is

(a) wave motion
(b) vibration

(c) zeflection
(d) reverberation

A dirty carpet can be cleaned by beating it. This
is in accordance with

(a) Newton's Ist law

(b) Newton's IInd law
(c) Newton's IIIrd law
(d) Law of gravitation

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

The walls of cinema halls are generally covered with
sound absorbing materials. This is done to reduce

(a) frequency of sound
(b) reverberation

(c) resonance

(d) forced vibration

The devices like dryer which is used to dry clothes
employ the principle of

(a) circular motion
(b) rotational motion

. (e¢) vibration

(d) translational motion

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



APPENDIX - VIII (A)

UNIVERSITY OF KERALA
DEPARTMENT OF EDUCATION

THEORY AWARENESS TEST IN PHYSICS FOR STD.X
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DIRECTIONS

This is a test to measure the theory awareness in
physics.

This test contains 30 questions which are to be
answered in 45 minutes,

Each question has four answers indicated by a, b, ¢
and d, out of which you have to choose the most
appropriate answer.

Be careful not to write anything in the test booklet.

Write your name and name of school on the sheet
provided before you start answering the questions.

After answering the questions, return the answer sheet
and test booklet. ‘
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Whichdof the following has the greater wave length?

(a) Red light ‘
(b) violet light

(c) Ultra violet

(d). Infra red

Which of the following has less scattering?

(a) Violet
(b) Blue
(c) Yellow
(d) Red

Sun-burn is caused by the

(a) ultra violet radiation
(b) infra red radiation
(c) Xerays

(d) gamma rays
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. i
Of the different colours of the white light, which
colour has the greatest wave length?

(a) Red
(b) violet
(c) Yellow
(d) Green

The most suitable alloyfor making high resistance
wires is

(a) alnico
(b) inwar
(c) canthol -
(d) nichrome

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

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

The 1hgating element' in household electric heating
appliances 1i1s 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

If the length of a conductor 1s made half, 1its
resistance.

(a) increases

(b) does not change

(c) decreases to half
(d) decreases'to one-fourth
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When the thickness of a wire increases, its
resistance

(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
(¢) 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
(b) sp. heat of the body

(c) power of the body

(d) energy of the body

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

Which of the following material is used to make
temporary magnets?

(a) Hard steel
(b) Alnico

(c) sSteel

(d) Soft isgon

Which of the following retains a major part of the
magnetism? :

(a) Electromagnet

(b) Temporary magnet -

(c) Permanent magnet .

(d) The core of a transformer
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16, In lightenihg 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 regafding 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,
(a)

The input A.,C, is same as the output A,C,

20, Three-pin plugs are used in household electric
circuits

(a)s 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,followiné are semi conductors?

(a) Boron and phospherous
(b) Copper and aluminium
(¢) silicon and germanium
(d) cadmium and strontium
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The rays that can pass through the body without
causing too much damage are

(a) X-rays
(b) alpha rays
(c) beta rays
(d) gamma rays

In which on the following controlied nuclear
fission takes place

(a) nuclear bomb
(b) atom bomb

(c) hydrogen bomb
(d) nuclear reactor

Which of the following has greater frequency?

(a) Radio waves

(b) Micro waves

(¢) Infra red radiation
(d) Ultra violet radiation

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

What will be the colour obtained by mixing blue
and yellow,

(a) yellow

(b) white

(c) bluish yellow
(d) green

Which of the following is connected ccmmonly 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.) source?

(a) Transformer
(b) Dynamo

(c) Motor

(d) Induction 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

L L B B R 2 3
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UNIVERSITY OF KERALA

DEPARTMENT OF EDUCATION

PRACTICAL APPLICATION AWARENESS TEST IN
PHYSICS FOR STANDARD X

DIRECTIONS

This is a test to measure the practical application
awareness in physics,

This test contains 30 questions which are to be
answered in 45 minutes,

Each question has four answers indicated by a, b, ¢,
and 4, out of which you have to choose the most
appropriate answer,

Be careful not to write anything in the test booklet,
Write your name and name of school on the sheet provided
before you start answering the questions.

After answering the gquestions, return the answersheet
and test booklet, ’

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

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 light 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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wWhich 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

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

The heating coils in household appliances like eletric
iron, heater, etc,, are made up of

(a) alnico
(b) nichrome
(c) copper
(d) inwar

An alloy of tin and lead is often used for making
fuse wire, The reason is that

(a) it is a very good 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

A 15 ampere plug fuse is provided in an electrical
circuit in an industry. It acts as a

(a) load on the lines

(b) step-up transofmer
(c) step-down transformer
(d) safety device

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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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

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 mm, diameter wire
(b) 3 mm, diameter wire
(c) 4 mm. diameter wire
(@) 5 mm., diameter wire

What should be done if in a domestic electric chrcuit
the rated fuse wire 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,

If in your town electricity costs 50 paise per kilo watt
hour, you pay for

{a) electric energy consumed
(b) electric charge

(c) power

(d) electric current

If an aluminium chain has to be electroplated with
gold, it should be used

(a) as the cathode

(b) as the anode

(c) kept in the electrolyte

(d) connected between- cathode and anode

The most suitable material for the core of a powerful
electromagnet is

(a) alnico
(b) soft 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 buildings 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 level 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.



20.

21,

22..

23.

24. The

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 convenient to use a three-pin plug.
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

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
The

material used to slow down the neutrons in a chain
reaction is

(a) Plitonium-239
(b) heavy water

(c) enriched uranium
(d) cadmium

frequency of long wave radio when cbmpared to that

of short wave radio.

(a) is more
(b) is less
(c) is same

+ (d) cannot be anticipated

25,

If we have to use a household appliance which work only
on 110V in our hone;

should be made use of?

which of the following instrument

(a) step-up transformer
(b) step-down transformer
(c) Electric motor

(d) High resistance wire



26,

27.

28.

29,

30.

vi

A painter wants some bright green colour for 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

Which of the following breaks connection with phase
and neutral lines?

(a) Fuse

(b) Switch

(c) Plug

(d) Main switch

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

Which of the following is most suitable for making
permanent magnets in loud speakers?

(a) Soft iron
(b) Nickel
(c) Tungsten
(d) Alnico

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
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APPENDIX X

OBSERVATION SCHEDULE

I DETAILS OF THE

Name of the School
Location of the School
Management of the School
Type of the School

Date of visit
ITI DETAILS REGARDING

Standard

Strength

SCHOOL

Urban/Rural
Government/Private

Boys/Girls/Mixed .

THE CLASSROOM

Physical facilities in the Classroom:-

a. Furniture
b. Seating arrangement
c. Electricity

d. Water supply

Good Satisfactory

Poor



III METHODS USED AND OBJECTIVES REALISED

9. The Dbroad 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 knoWiedge
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 awareness of the applications of
Scientific principles

h. Developing power of observation



IV UTILIZATION OF RESOURCES

11. Utilization of resources at the time of visit:

‘Good Satisfactory

a. Laboratory

b. Audio-visual aids

c. Improvised aids

d. Reference books

V ABOUT THE TEACHER
12. oQualification ‘ : Physics/Chemistry

B.Sc./M.Sc.
B.Ed./M.EQ.

13. The teacher has the ability in:-

a.

b.

Presenting the contént with mastery
Maintaining classroom communication
Using proper aids

Linking theory to practice

Using environmental resources
Creating Scientific interest

Questioning

Poor



h. Demonstrating experiments

i. Motivating learners

VI PARTICIPATION OF STUDENTS

14. The students have/are:-
Good Satisfactory Poor
a. Listening
b. Answéring
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



11.
12,

13.
14.
15.

16.

17.
18.

19.

APPENDIX XI

List of Schools
Model H.S., Thycaud, Trivandrum-14.
Cotton Hill Girls H.S.,; Vazhuthacaud, Trivandrum-10.

Holy Angels Convent H.S., General Hospital Junction,
Trivandrum-1l.

St. Joseph's Boys H.S., General Hospital Junction,
Trivandrum-1. .

Thiruvallam B.N.V. Boys -High School, Thiruvallam,
Trivandrum-l7.

Thiruvallam B.N.V. Girls High School, Thiruvallam,
Trivandrum-17, '

Mithirmala Boys -‘H.S., Mithirmala (P.0.), Trivandrum
District.

Kannyakulangara Girls H.S., Vembayam (via), Nedumangad,
Trivandrum District.

St. Alberts H.S., Cochin-18.

Parur North H.S. for Boys, N Parur (P.O), Ernakulam
District.

St. Theresa's Girls H.S., Cochin-31.
Ernakulam Girls H.S., Cochin-11.

South  Ezhippuram Girls H.S., Ezhippuram (P.0O),

. Ernakulam District.

Kuttamassery H.S., Thottumbhagam, Ernakulam District.

Karukutty S.J. H.S. for Boys, Karukutty, Ernakulam
District.

Karukutty S.J.H.S. for Girls, Karukutty, Ernakulam
District. ' o

Kuriachira St. Paul's H.S., Trichur 680006.
Model Girls H.S. Trichur-680001.

Trichur St. Thomas College H.S., Trichur-680001.



20.

21.
22.

23.

24.
25.
26.
27.
28.
29.

30.

31.

32.

Wadakkancherry Girls H.S., Wadakkancherry, Trichur
District.

Puttenchira H.S., Puttenchira, Trichur District. -
Poomala H.S., Poomala, Trichur District.

Pazhanji H.S., Pazhanji, (via) Kunnamkulam, Trichur
District.

"Thozhiyur St. George H.S., Thozhiyur, Trichur District.

Calicut Model H.S., Calicut-1.

Providence Girls H.S., Calicut-1l.

St. Joseph's Boys H.S., Calicut-l.

Calicut Girls H.S., Nadakkave, Calicut-1ll.
Parayamcheri Boys H.S., Puthiya,;Calicut District.

Maranchatty Mary Girls H.S., Koombara, Calicut
District. ' ’

Kunnamangalam H.S., Kunnamangalam, Calicut District.

Peringalam H.S., Peringalam, Calicut District.



APPENDIX XII

KERALA NONVERBAL GROUP TEST OF INTELLIGENCE

RESPONSE SHEET

Name.............................(boy)girl) ‘ Age.;....
Standard.;..‘..........(School).... ..... .........;.;. .......

Test I Test II Test III Test IV
E ABCDE ABCD  ABCD ABCD
2 ABCDE ABCD ABCD ABCD
3 ABCDE ABCD ABCD ABCD
4 ABCDE ABCD ABCD ABCD
5 ABCDE ABCD .ABCD ABCD
6 ABCDE ABCD ABCOD .ABC.D
7 ABCDE ABC‘D ABCOD ABCD
8 ABCDE ABCD ABCD ABCD
9 ABCDE ABCD ABCD ABCD
10 ABCDE ABCOD ABCD ABCD
11 ABCDE ABCD ABCD ABCD
12 ABCDE ABCOD ABCD ABCD
13 ABCDE ABCD ABCD ABCD
14 ABCDE ABCD ABCD ABCD
15 ABCDE ABCD ABCD ABCD
16 ABCDE ABCD ABCD ABCD
17 ABCDE ABCD ABCD ABCD
18 ABCDE ABCD ABCD ABCD
19 ABCDE ABCD ABCD ABCOD
20 ABCDE ABCD ABCD ABCOD




