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- INTRODUCTION -

1.1 Introductory Statement

Science exists as a.major jnstitutional' complex: in
modern societies, and its cuh&ural and economic significance is
néw universally recognized (Barnes, 1972). Science ‘being a ~vital
factor in “the development of human civilizétian, in an age of
space technology it has permeated through all aspects  of human
life and has become everyman‘s every day concern. Perhaps no
other branch of human thought could exert such” a” powerful-
influence on man’s social, moral, economic and cultural life as

science has.

Science from its inception had a revolutionary role, it
has broken through stagnant societies and given them new horizons
- and brought them face to face with newer and refined
understanding. It ‘remains both exciting and revolutiaonary.
‘Science is a method of solving problems, an intellectual tool,
and a means for exploring the unknown. Historically' speaking
science is the oldest qf all disciplines but it is only 1in the
last three centuries that science had become traditionally
established as a professional discipline, in its own right; with

its specific literature and method. As Bernal (1986) states,

"indeed science has so changed its nature over the whole range of
human history that no definition éould be -made to- fits it."
Science manifested through technology has continuously advanced
the state of “civilisation in the developed world and is doing  so

today in the developing world.’



>

Genuine scientific knoaledge is the most important
means of technological advancement in the modern world. - It has
also revolutionised man’s life style and also brought about
tremendous changes in the way ?f thinking, attitudes and outlook.
The effect of science is vigible all around us. Science has
brogght about changes in such important aspects such -as” health,
communication, ”transportation, power etc. It can be stated
without any hesitation that science has permeated and contributed
in all walks of life. The différent disciplines of science are

stated below:

(a) Science deals with nature and environment, i.e., both the
subjective and objective world and this aspect -~constitutes
the natural science.

{(b) Science deals with astronomy, physics, and chemistry and
this facet of science is called physical science. DA

(c) Study of plants (botany) and animals (zoology) come under
the purview of life sciences. .

{(d) Social sciences constitute yet another aspect - subjects
such as psychology, sociology, political sciences, etc. come
under this category- '

{e) The language of science consist of mathematies, equations,
symbols and graphic representation. Similar principles,” laws
and theories form the essential contents of science in
addition to the observational instruments and allied
equipments.

(f) Science is a systematised knowledge and adopts the
scientific methods, the basis of which is both the deductive
and inductive reasoning.

(g) Science is analytical. It breaks the whole into  parts™ in
order to operate upon it for the sake of knowledge. Science
makes a fundamental assumption that a part of & phenomenon
can be studied in isolation from the rest of the universe.

{h) Science is a great cultural force in the¥modern” age. ™1t " has
relieved mankind of ignorance, superstitions and fear. It
has freed man’s irrational beliefs and faiths. In this way
science is a great antidote to fanaticismang@~ iéds "given man



the freedom of mind and freedom from physical -and mental
drudgery.

(i) Science is an observational and empirically testable -study.

Science concerns itself with those aspects of = the world
which can be measured and qualified.

b The dominating.featufe of the contémporary world is the
inteﬁse cultivation of scienCe‘ on a large scale and its
application for the welfare of the mankind# The scientific and
technological revolution has in twn enhanced the standard of
living of the people. Science has led to the growth and-diffusion
of culture to an extent never pbssible before. It has not only
radically altered man’s material envivonment, but - has provided
new tools of thought and has extended man®s mental horizon. It
has thus influenced even the basicwvélues'of life and given to
civilisation a new vitality and a new dynamism-  The relevance
and utility of the methods and techniques and the principles of
science have become the basis aof life in the present world. Hence
it has become imperative to promote science education. Science
has emerged as a significant field and its evergrowing body of
knowledge has wrged all the countries of the world. to’ provide

science education to all.

The Science FPolicy Resolution passed by Indian
Farliament in 1958, is a significant landmark for scientific
development in India. It sought to ensure for all the people of
the country all the benefits that can accrue'from the acquisition
and application of scientific knowledge. It illuminates tlearly

and concisely the relationship of science to national goals and



development. The key to national prosperity, - apart *from the
gpirit of people lies in the modern age, in the effective
combination of three factors ~ technology, raw®™ materials® and
capital, of which first is the mest important, since the creation
and adoption of new scientific technique can, infact, make up for
a deficiency in natural resources, and reduce the demands on.
capital. But techrnology can only grow of the study of science and

its application (Sarabhai, 1974). :

1.2 Significance of S;ience Education at the Secondary Stage
Science education is essential as it is of immense
value to individuals life in society. The Education Commission
(1964~-646) was of the opinion that science educatibn must become
an integral part of the school education. A scientific outlook
must be developed- among the students so that it becomes part of
their way of 1life and culture. The Commission felt that the
gquality of science teaching at all levels in the country has to
be raised copsiderably, s0 as to achieve its proper objectives
and purposes such as to hromute an ever deepening understanding
of basic principles; to develop problem solving and analytical
skills and ability to apply the skill to the problems of the
material environment and social living; and to promote the spirit

of inquiry and experimentation.

The dawn of space age and explosion in knowledge have
also necessitated the teaching of science. To be truly literate

in the modern age, means that a person should be familiar with



the vocabulary of science and its concepts. The value of science

education as a part of school curriculum is highly significant.

Science offers the content of knowledge and also is a
method of acquiring knowledge. Scientific knowledge sharpens
intellect and promotes inteilectual honesty. Scientific language
can report - events with objectivity. Scientific  principles -and
laws ‘are universal and have wide ranging applications in everyday
life- Knowledge of science is absolutely- necessary for

intellectual, material and moral development of the individuals.

The science education can develop positive attitude
like open—mindedness, reasoning etc-, which in turn is helpful to
understand, evaluate and solve problems in day-today life. Study
of science is a primary requirement for vocations such as
medicines, engineering, agriculture, para—-medicines,  computers
and science and technology based professions. It thus becomes
quite clear that to enter into any such vocational course, an
individual must have a basic knowledge of science and hence

science has been included in all level of school curriculume.

Science basically unfolds the mysteries of nature, and
the teaching of scienée is essential to appreciate the beaﬁties
of nature and for developing an aesthetic sense. Science
education is not mere;y meant to give the pupils a quantum of
knowledge. It aims at the ingulcétion of the spirit of inquiry

and the habit vainvestigation} " The teaching of science like any

u



other subject at the high Schpol'éfage can also be justified for
its intellectual, practical and cultural value. Through science
education pupils écquire the gﬁility to appreciate and apply: the
scientific method. Thus&%nsti%s the pupils the quality to-respect
facts, to realise the role of observation and explanation, and to
find the relatianship‘ among the facts observed. Devito and
Krocjover (1976&) discussiﬁg the purposes of science” teaching
mention the -“purposes as : (i) to familiarise students with a
basic body of knowledge; (ii) to help students™ develop -proper
éttitude “towards science and the world of technoloéy;-and S {iid)
to assist students in acquiring ' the " fundamental™ skills™of

science.

It is important to recognise tﬁat science as a subject
is becoming increasingly complex and -abstract. = The  new
-developments in physics, chemistry and biology make altogether
novel demands on abstraction and conceptualisation of nature.
This emphasises the need from the earliest stage of science
education, for a proper understanding of the basic principles and
the process of scientific abstraction and creative thinking- It
must communicate to pupils a feeling for discovery” and’ &
reqlisation that science is open—ended and man’s greatest

intellectual enterprise today.

- iAgcording to the Education Commission, (1964-66) "an
understanding and application of the fundamental= ‘principles-of:

natural and physical sciences is essential to live effectively in



the world * today. The learning of science is based on the
fundamental principles of ‘learning by doing®, ‘learning by
observing concrete and living specimens®. Being an activity
oriented subject, science helps to satisfy basic human desire- of
knowing about wonders of nature and so it satisfies common
instincts as creativeness, self assertion, curiosity, etc.
Knowledge of science develops in an individual - a capacity to
critically ‘examine facts and arrive at 1logical conclusions.
Science develops scientific attitude among the students. The
scientific “method being the basis of science can analyse and
solve the_ problems systematically; The scientific™ method™ also
developé the creative problem solving ability. Thus, the multiple
reasons for including science as an integral part of school

education are many.

1.3 Science Education in the State of Meghalaya

The north-east ‘Indian state of Meghalaya. is a land
locked territory of lovely hills with abounding sylvan beauty.
The panoramic landscape presents a picturesque scenery. The state
has an area of 22,489 square kilometres and a total population of
17;60,626 (males, 9.,04,308 and females, 8,56,918). According to
£he 1991 census the state has a literacy rate of 48.26 per cent
with male and female literacy rates S1.57 and 44.87 per cent

respectively.

Meghalaya, "The abode of the Clouds"” was granted

autonomous statehood in 1970; by carving out the districts of



-,

Garo Hills and United Khasi and Jéintia Hills from un-reorganised
Assam. In 1972, it became a full—fledged state. The predominant
population of this state comprises of Garos, Khasis and Jaintias.
A distinguishing feature Df‘the people of Meghalaya - is - the
matyrilineal matrix of socio;cultural milieu. The modes - of
inheritance and succession also is through the maternal lineage.
At present Meghalaya comprises of seven districts namely East
khasi Hills, West Khasi Hills, East Garo Hills, West Baro Hills

East Jaintia Hills, West Jaintia Hills and Ri-Bhoi District.

1.3.1 Development of Education in Meghalaya 2

Frior to the British period, certain types of
ritualistic and technical education were existent in this part of
the country. It is the Christian missionaries who introduced the
formal education in this hilly region. Education ranks as the
most important contribution of the Christian missionaries in
Meghalaya. They have opened to the Khasis, Jaintias and Bars all

the wide horizons of knowledge through literacy and education-.

The missioﬁary activities in the field of education in
Meghalaya started in 1832 under Alexander B. Lish of Serampore
Baptist ‘Mission and initially three primary schools were opened
at Cherrapunjee, Mawmluh and Mawsmai. However these schools were
closed down after the Serampore Mission left the work in 1838.
They were succeeded by the Preshyterian Mission from walés, which

began their work in 1841. Rev. Thomas Jones, the first missionary



established schools at the same venues where the schools were
discontinued previously. He acquired a working knowledge of - the
language of the people and .adepted the Roman script- for the

language-

The British Official Report (1844-65) on educatién has
indicated that the schools were entirely under the management and
control of the Welsh Presbyterian Mission who had established S0
schools by 1864 in this region. A normal school in the Khasi and
Jaintia Hills "at Cherrapunjee for training of teachers was

started in 1867

The records in the state archives reveal that there was
no place for science in the school cwrriculum until ~ the
University of Calcutta, introduced "Elementary Science Knowledge”
as an . optional subject of study at the matriculation level 1in
1938 and the first examination was held in 1942-43. It was only
after the independence, efforts were made to expand the formal
education and to popularise science education. The Secondary
Education Commission®s (1952-53) recommendations also gave
momentum for the expansion of education and introduction of
science at various levels. However, it was only in 1976, science
as a subject of study was formally introduced in the primary and
middle stages. when the Government of Meghalaya implemented the
UNICEF—-assisted science education programme. Initially the
programme was implemented on a pilet basis in S0 primary and 30

middle schools and the programme was extended every vyear.



.
Meghalaya Education Commission (1977) emphasised the: need - for

introducing science as a compulsory subject Land  this was

implemented in 1983.

In the vyear 1988, Government of Meghalaya issued a
‘White Paper”™ on education. The White Paper spells out some
significant measures for improving the standard of education both
in lower and higher levels and alsoc it regulated the service
conditions of teachers. The state introduced the 10+2+3 National

Fattern of Education in the vyear 1993-

- - Although much emphasis has been paid for science
education, schools in Meghalaya face a number of problems in
teaching of gcience at the secondary stagé- There is a dearth of
qualified and trained science teachers. Facilities " for science
teaching are very meagre. The classvrooms and laboratories are
ill-equipped. There is lack of text books and teaching aids. Very
few schools have equipments as over— head and motion picture
projectors. The~5chools find it difficult to get slides,: films
and such other amenities. The objectives of science teaching also
has not been made clear to the science teachers. The subject
matter --of science also seems to be irrelevant. Apart from this,
lack of interest and mdtivation, unfavourable attitudes and lack
of encouragement from parents are other factors which negatively

affect the students in their study of science subjects.



According to the Education Commission (1964-6b) "if
science is poorly taught and badly learnt, it is little more than
burdening the mind with dead information and it would- degenerate
even into a new sqperstition- Science in the ~5ch6015 can and

should make a difference in the lives of all children and the

difference should be on the positive side".

1.4 Attitude as a Determinant of ‘Bahaviour =

Attitude is one of the "most ~ digtifdctives= and
indispensable concept in scientific research and has attracted
the attention of scholars from various fields, including
education. It has become a valuable research construct in
educational research. Attitude has been defined iﬁ a number of
ways. Thurstone (1932) testifies attitude as a degree of posifive
or negative affect associated wifh some psychological object. Ry
a psychological object, it is meant, any symbol, phrase, slogan,
subject person or institution. According to Allport (1961)
attitude is the mental and neural state of readiness, organised
through experience, exerting a directive or dynamic influence
upon the individual. Krech, Crutchfield and Ballachey (1962)
consider attitude as an enduring system of positive and negative
gvaluations, emotional feelings aﬁd ‘prp’ and ‘con® action
tendencies with respect to a social object- All these
definitions, consider attitude as a psychological condition which
directs behaviour in relation to a defined area, concept, object-
or activity. " Attitude thug; can be taken as -an- enduring

organisation of evaluative beliefs and a learned tendency*varying

11



in degree, tb react positively o;:hegatively to certain class of
objects, which determine the actual and potential responses of an
individual. The various definitions illustrate that attitudes are
selectively acquired and i%tegrated through —learning- - and
experience, that they are ;nduring dispositions ~* indicating
response consistency. The positive and negative affect towards a
social or psfchological object represents  the™ salient
characteristic of an attitude- Thus it may be concluded that an
attitude implies on the one hand, a well defined Dbjé;t of
reference and on the other, a variation in the degree of strength

and affect.

Attitudes are important in education because they
affect learning, influence behaviour and guide pupils in their
thinking. Attainment of educational objectives, acqguisition of
skills and information are dependent on attitude. A favourable
attitude towards a subject motivates the pupil and instils:
interest to study the éubject whereas the negative attitude may

hamper the learning and motivation.

1.5 Formulation of favourable Student Attitude Towards Science

. One of the major aims of teaching science is the
devefopment of scientific attitude. The National Society of the
Study of Evaluation has defined Scientific attitude as " "Open
mindedness, a desire for accurate knowledge, confidence in
proceduves for seeking knowledge and the expectation that: -the

solution of the problem will come through the use of verified

12



knowledge." ?inding agswers to problems through direct
observation, adequate experimentation, argumentation on- facts,
verification and testing Df:knowledge are some of the -imitial
manifestations of- scientific%attitude-‘The' importance - of* the
scientific attitude has been Highlighted by Thurber and Collete
(1968) as . : "attitudes developed by young people during their
study of science can be as important as the skills they acquire
and the knowledge they obtain. Attitudes ;egulate behaviour, not
only in the classroom but in all other areas of human experience.
Strongly positive attitudes permit growth; negative attitude-
hinder growth". From the academic view point , inculcatioﬁ of
positive attitude towards science among pupils is of the primary-
objectives of teaching science at the secondary stage of
education. For inculcating positive student attitudes a number of

measures and methods are suggested

(i) provide learning experiences to relate the knowledge“to

student’s immediate environment;
(ii) cwrriculum should be pupil as well as sub ject centredy

(iii) emphasises on self-learning and activity methods rather

than bookish knowledge and rote memoary;

(iv) individualised instruction " and programmed learning

should be encouraged;

13-



(v) understanding that science is the basis for scientific

and technological innevations and change.
(vi) positive reinforcement and feedback.

(vii) provide wide range of co-curricular activities such as

debates, symposia, science failrs, science quiz, science

exhibition, science club etc.

(viii) exposure through multimedia to the world of science
“-depicting the achievements of scientists and how
science has changed the course of life ~ and

civilization.

(i) persuasive communication sessions such as short-term

courses, buzz session etc. and

() there should be scope for experimentation and student

participation in teaching-learning process.

1.6 Innovations in Science Education

The need to reform science education was felt in all
countries of the world more or less simultaneously, immediately
after the second world war. Many innovative projects have been
undertaken in science education since the mid 1950s. Since some

of the early projects did nbt adequately reach their target



population, as the couwrses werélturned out to be excellent for
the gifted students and too difficult for the rest and even for
some of their teachers, the need for an inter disciplinary
approach was recognised in 1956 by the Fhysical - Science Study
Committee. But the concept of 3ntegration in science teaching had
to wait until the second-generation projects like Project Physics
Course (FRC) and Earth Science Curriculum Frogram (ESCP). In 1949
UNESCO launched an integrated science teaching programme. Perhaps
one of the main thrusts in the near future will be co-ordination
and integration in° the teaching of the sciences and - greater

concern for the integration of science into the whole curriculum.

1.6-1 Inteqral Science Teaching

It consists of those approaches in which the concepts
and principles of science are presented so as to express the

fundamental unity of scientific thought and to avoid premature or

-undue stress on the distinctions between the various scientific

fields. Thus the concept of integrated science teaching is based
on the parallel assumption that the universe has an inherent
unity and that science as an attempt to provide an understanding
of the natural world, has a unity of purpose, content and
procéss, “that is far more significant than the difference in
language or forms between individual .sciences (Baez, 1976).
Programmed instruction and audio—tutorial methods are also need

to be employed in the teaching of science.”




1.6.2 The Topic Method

The topic method of ?rranging the course appears to . be
the mogt-suitable for general%science meant for young minds.” It
consists in grouping the whole subject matter around a certain
number of well chosen topics, which bear a direct relation to the
environment and interests of the pupils- This way of ‘&rranging
the topics will afford plenty o% opportunities for relating the
sub ject to local condition and personal problems. However, if
this method is followed to the exclusion of all other methods, it

will 'be "difficult to cover all the important aspects of a

sub ject.

1.6.3 The Concentric metho&

In this method each succeeding year, the whole course
covered is constantly increased in depth and detail, rather- than
exhaustively treating one particular suaject in one single vyear-.
In the case of the yvounger pupils, this is a useful method and it
makes it easier to adapt the contents of the course to a

particular stage in the development of pupils.

1.7 Systems Approach to Science Education

Systems approach is considered - to''be’ one- of-Tthe
revolutioﬁs in education. If man ever conceived of systems in
business, industry, education or any form of management, it was
because he observed the elegance of the systems in nature, vthe
smoothness of their operation: and their meaningfulness in life.

Systems™ éppfoadh””is“‘importhnt for schaol X "Administrations,



teachers, managers or principals, to view their institutions as a
systems model, consisting of smaller systems within greater
systems. To manage science education in a better way, it is wise

to consider the systems approach.

In designing an effective system , the two processes
which normally used are system design and system analysis. System
design involves setting out objectives, delimiting the scope of
the system, tHinHing of>p055ib1e sub—systems and their inter
relationship, = feasibility of the sub-systems, modelling of the
sub-systems, try—-out of the model system and construction of the
final system. Systems analysis is the process which enables
decision makers and practitioners to examine carefully and
systematically the various aspects and evolve strategies to
implement them. Systems analysis is generally done when there is
a problem. The existing system of education with a number of
problems demands careful systems analysis in order to find

suitable alternative solutions to the problems.

ﬁ‘ Science education is one of the components of the
educééional system and therefore any innovation in science
education, in order to be successful, should be viewed in
relation to other components of the system. The application of
systems approach helps to reduce the chances of oversight or the
occurrence of so called 'appraisal gaps™- And this is achieved by

using a structured technique to continuously identify and assess

the impact of changing objectives, constraints and design



criteria - on required- resources and available resources,
technologies,. personnel and fa;ilities- Systems approachican help
in building internal consistency, that is every componentiyéf
particular systém fits well with each of the otﬁer parté and
functions in harmony with them. It also helps in analysing the
problems and developing alternative systems- It also- develops
professional skills and competencies in the prospective teachers,
administrators, planners and researchers to deal >with the
educational problem confidently and intelligently. Enowledge of
systems approach{ in brief, can give the science teacher much of
what he needs to achieve his goals by enabling him to understand,
design and manage instructional systems to optimise out-put. It
helps planners in analysing the problems of science education,
and planning viable and efficient systems. It also enables
educational managers to analyse an educational system in terms of
its structural, functional and operational components with a view
to improve the science education system. Since science is a
subject of the total curviculum the systems approach can be
applied to it (Rixby, 1969). In the concept of management of
teaching— learning, Davis (1982) says teacher is the manager
because the teacher has to organise teaching activities first and
then he has to perform these activities in the teaching process-
The design of teaching learning system consists of four steps

such as (i) planning, (ii) organising, (iii) leading and (iv)

controlling. The various activities included in these four steps
are as follows : (1) Analysing of the whole system, (2) Task
analysis, (3 Evaluating behaviour of the = learner, ~{(4)
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Specification of knowledge;‘§ﬁill and attitudes of students, (5)
Identifying the student’®s ne;ds, (&) Formulation of 1learning
objectives, (7 Ovganising learning resources, {8) selecting
appropriate teaching strategies, (9) Encouraging and motivating
students activities, (10) Evaluation of teaching system, (11)
Learning the teaching system, (12) Observing the learning system,
(13) Modification in the teaching- learning system, (14) Planning
for the criterion test and (13) construction of the criterion
tast. ¢
1-8-'Neediand Significance of the Study

.Secondary education has a strategic position*"in- the
whole scheme of education for several reasons. First, secondary
education lays the foundation of all higher education. Second, it
should be the terminal stage for many who, after well directed
additional training, have to fill the middle level working
positions -~ technical, vocational and professional. In spite of
this situational importance, secondary education has always' been
and still remains the weakest link in the chain. So any programme
for the re-organisation and improvement of the system of

education must pay special attention to the secondary education.

Science holds a unigque place in the curriculum, in that
it can play a vital role in the.development of human potentials.
Every country develops . its system of ° education to meet the
challenges "of cthanging times-ﬁﬁhe“progress;”WEIfare”and’“security

of a nation” depends on” the scientific research done in its
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laboratories and the type of science education imparted  in
schools. FProgress in science, is the key to progress in all walks
of 1life. But the present educational system, in India, does not
seem to meet the requirement of a growing economy and is lagging

other nations in the race of scientific progress.

The schools of Meghalaya face a number of constraints
in imparting science education. Science was a neglected Siject
till recently and Meghalaya followed the traditional science
curriculum of pre—independence day till 19920.- The new science
syllabus was introduced 'in the high schools of Meghalaya from
1991 onwrds. However, the problem remains about the  qualitative
and quantitative improvements of science education such as
providing facﬁlities, recruiting qualified and trained teachers
etc. Meghalaya government has taken certain steps to improve the
status of science education in the state. The State Council  of~
Educational Research and Training, thirough its Science and
Mathematics Units has undertaken many projects and activities
which include the teacher in—service programme, the improvement
of curricular materials and the stuéent enrichment programme. The
service rendered by Meghalaya Science Society is also worth
mentioning in this context. A Centre for Science and™ Mathematics
edﬁcation has been created by North-Eastern Hill University for
the propagation of science in this state. With these efforts, ' of
late, there is a considevrable improvement and interest among the
students: to take up science courses even at  the  university -

levels. However, the overall picture of science education is-#:wnot
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very encouraging. Hence the'position of science education in this
part of the country alsco deserves the attention.™ There is
scarcity of qualified and tfained science teachers: and the
schools are lacking in facilit;es like laboratory, teaching aids,
equipment and even literature ¥or the proper teaching of science.
Very few studies have been conducted in the field of science
-education in this region. There is not much effort to analyse the
problems of science teaching. The present”study attempts to probe
into the difficulties and constraints in imparting science
education in the high schoeols of East Khasi- Hillg" District” of

Meghalaya. -

“One of the important factors for success in science
education is the development of favourable attitude of students
towards science. Development of favourable attitude pertinent té
the promotion of science education constitute a necessary end
product of education. There was not a single study undertaken
till date to analyse the attitude of science students in
Meghalaya. It is also necessary to teach science in such a way as
to inculcate a positive and favouwrable attitude among the
students towards science. The present study planned "“to - examine
the student attitude towards science and also seeks to throw
light on the influence of a number of activities such as science
club, fairs, exhibition, quiz etc. on the attitude of students
towards science. The significance of the study is enhanced as the
findings of this research will be” helpful to-theﬂimprovement% of:
science education at the secondary stage. The research will © be

N
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helpful for the teachers to evolve strategies for inculcating
favourable attitudes among students towards science. This  -study
shall also subscribe means for propagating science~-rela¢ed~fco;

curricular activities in schools.

1.9 Statémen£ of the Problem

The present research is designed to  find® out  the.
problems and constraints of feaching science at the high schools
in East FKFhasi Hills District of Meghalaya. Froblems related to
strength and quality of teachers, methods used in teaching,
‘availability of teaching aids, laboratory facilities and science
club etc. were examined. The opinion of the science teachers were
sought to improve the science instruction in schools. The study
also attempts to analyse the students®™ attitude sciencé- A
Science Attitude Scale [SAS81 has been constructed for this
purpose and the student responses on the four dimensions of the
science attitude scale such as planning, organisation,' leading -
and controlling were compared with gender, ethnicity, locale and
type of Schools. As such the study is entitled-"A Study - of the
FProblems- *of "Science Education and Attitude of Students Towards

Science in High Schools of East Khasi Hills District, Meghalaya".
1.10. Definition of Terms Used in the Study

(i) Problems of Science Education @

""The difficulties and constrairts encountered - by the

schools in imparting science education in the high schools are
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taken as the problems of science.education. These problems were
identified with the help of & guestionnaire from the science

teachers.

{ii) Science attitudes

The  present stu;y accept the term attitude as an
enduring system of positive and negative evaluation, emotional
feelings with respect to science as a subject of study. The
student responses on the statements of the Science Attitude Scale

is taken as a measure of the science attitude-

1.-11. Objectives of the Study

The following are the main objectives of the study?

(i) _ to study the problems and constraints of science
education at the high school stage with special
reference to teaching of physice, chemistry, biology

and health science;

(ii) 7 to construct and standardise a Science Attitude Scale

for the students of class IX;
{iii) to compare the science attitude of students on the

basis of gender, ethnicity, locale and type of

schools®; and
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(iv)

g

to examine the influence of science clubs, science
quiz, science exhibition etc., on the students’

attitude towards sciénce-

1.12. Hypotheses

i

follows:

(i)

(ii)

(iidi)

(iv)

{(v)

The hypotheses advanced for the research are as

there is no significant difference between male and

female high school students in their attitude towards

“srience;

there is no significant difference in the science
attitudes of students belonging to different type of

schools;

there is no significant difference between the
attitudes of urban and rural schoocl students towards

science; and

there "is no significant difference between the
attitudes of tribal and non—-tribal school students

towards science.

—there is no significant interaction among the variables

such as sex, type and locale of school on the attitude

of students.
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1-13- Procedure of Study

The study was undertaken on a sample of 80 science
teachers and 1000 students of class IX from 30 selected high
schools of East khasi Hills District of Meghalaya. The data for
the study were gathered by administering a gquestionnaire to the
teachers for identifying the problems in teaching of science and
-a Bcience Attitude Scale to students. 8Statistical techniques such
as Analysis of Variance, t-test, and Chi-Sguare test were applied
for analysing the data. Fercentages, freguency distributions,
measures of Central fendency and Dispersions were also used” to

describe the data. B &

1.14. Scope and Limitations

The science education in the state of Meghalaya needs
special attention and the present research is a pioneering
attempt to analyse the problems of science education and evolve
strategies for improving science education. The research is
intended to identify the constraints and difficulties in the
teaching of science at the sécondary level and also will seeks
ways and means to solve them. The study also analyses the
factors relating to student attitude towards science, and help
to implement new science curriculum in the high -schools of
Meghalaya. The study is delimited to the schools following
Meghalaya Board Syllabus for science education. The investigation
is further confined to class IX students from the high schools
of East Hhaéi Hills Districtf The problems and constraints in

science education " have been analysed on ° the basig™ " “of



gquestionnaire data collected from 80 science teachers from 30

high schools.

1.15. Organisation of. the Report

The research rep&rt has been presented: im five
chapfers- "The introductory chapter discusses the need ° and
significance of the study, enunciates the problem,” objectives and-
scope and limitétions of the study. A review of related research
pertaining to attitude towards science, and problems”in science-
education, conducted in India and abroad are given in the second
chapter under two sections. The method and procedure of the study
has been described in chapter three. The sample, the development
of fools, the procedure for data collection, and the statistical
techniques used for the analysis of data are presented in detail
in this chapter. The analysis of data has been undertaken  in
chapter four. The chapter is divided into three sections. Section
I deals with the analysis of problems related to the teaching of
science as a subject at the secondary stage. The anpalysis of the
attitude of students towards science is undertaken in section+II-
Section 111 deals with tﬁe relation between certain aspects of
science education and the science attitude of students.: The
summary of the study along'with the relevant findings and
suggestions are given in the final chapter five. The reporte:also
incluaés a 1list of books and articles relevant teoe the science
education at the secondary stage- A copy of each of the tools
used .for data collection is attached as appendix I - the
questionnaire for the science teachers and appendix II "—* the

Science Attitude Scale (SAS).
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A review of the 'Prévious researches: and- “relevant
literature related to the pregent research is attempted-in  this
chapter- - This will serve as a suitable frame of--reference - and
shall guide the investigator in the research process. The  review
has been undertaken in two sections.

SECTION I : RESEARCH RELATING TO CONSTRAINTS AND PROBLEMS IN
i SCIENCE EDUCATION : : ’ ) o

E-O“Trénds and Praoblems in Science E&ucatian

There were a number of studies conducted*in*India and
abroad, analysing the trends in science education. Also studies
have been carried out to identify' the constraints’ and
difficulties relating to science teaching- A critical
investigation of science education in the schools of Assam: and
Meghalaya was carried out by Bhattacharya (1978) to examine the
status of science education in these two north-eastern ‘states-
Also an effort has been made to find out whether the attitude of
students towards science affects their enrolment in science
education. The data for the study wevre gathered through a number
of tools and techniques and the study revealed that (i) the
population mainly tribals in the north-east were mostly first
generation learnérs and lacked motivation to learn, (ii) shortage
of trained and qualified science teachers, and (iii) there had no
provision for laboratory or other facilities for demonstrating
science experiments. Sharma (1978) studied the relationship
between output and input of science education of higher- secondary

schools in Delhi administration. The study revealed that' ztaking



into considerations population density, the provision of science
education facilities, areawise, was adequate; the unit costl
worked out for the two areas indicated that the unit cost in the
rural areas was much higher as compared to urban area séﬁoolé;
the quality of educational output was found to be better in the
case of éirfs; the quality of results in urban areas both boys
and girlé were found to be superior in performance of the
students in‘"rurai’areas arnd in ruwral schools, the teaching of
science was uneconomical in terms of the envolment”™ in science
course ‘as well as performance in public examination. Longshiang
(1980) surveyed the problems faced by middle English schools - in
the implementation of science education programmes in the East
Khasi Hills of Meghalaya. The survey showed that in most schools
science teachers have to teach subjects other than science and
were also asked to undertake other responsibilities. Inadequate
supply of teaching aids, laboratory equipments, - science
materials, charts, filmstrips, etc., were found to affect the
classroom teachiné in science. The teachers also reported that
they need orientation for teaching through better methods, and

administration should be effective.

i Hmingh (1985) investigated the difficulties faced by
high~;chool students in learning science in the schools of Aizawl
town in Mizofam- The difficulties may be related to science
content, science textbook/classroom teaching in science subject,
science teachers, science laboratory, library, medium bf

instruction, time allocation and evaluation. The study compared
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the difficulties of male and .female students of government - -and-

private schools. The study ! revealed that- “the “pupils™ from

Tt e

government schools had more problems as compared to students of
private schools.regarding the:;cience content, science text book,
classroom teaching in sciencejsubject, science teacher’®s medium
of instruction, time allocation, materials, aids and- evaluation:
of -their “learning science subject. The ‘government “schools as
compargd to private schools offered better facilities ’in teaching

of science with respect to laboratory, library and equipments.

The American Association for Advancement: of Sgience
(1947) issued a report expressing support for an intégrated
programme in science at all grade levels and concerned that only
small number of students were encouvaged to study physical
science. The report recommended that comprehensive jnvestigatipns-
be undertaken to determine concepts and prin;iples of science
needed for general education and data can be secured to help
teachers in  planning effective grade placemeﬁt of concepts.
Bajrachary (1986) examined the science education in Nepal with a-
view to study the existing conditions of science education at
secondary level in Nepal. The study observed that - the  existing
curricular | objectives of the secondary science curriculum
objectives of the secondary science curriculum were - unsystematic
and insqffidient- These objectives were not achieved as there had
no practical work and the curricular content of class IX and™ X
was theory~oriented without any relevance to their 1life. The

techniques of teaching were mostly traditional using only  the
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blackboard and textbooks. Discovery and activity methods -were not
known to the science teachers and most of the schools did not
have a science vroom and adequa?e materials. Science teachers felt
the need for in-service trainigg and orientation-in construction
of apparatus from local materials, technigues of teaching,

curricular development and test construction.

A critical investigation on the prospects of  resources
in physics in the secondary schools oF Kerala by Mathew (1991)
brought to light the inadegquacy of institutional resouwrces and
the meagre utilisation of available resources. Urban and private
schools were found to be slightly better than rural ™ and
government schools in the extent of utilisation of resources.
Students from high résource utilisation schools were to have
better ph?sics practical application awareness than students from
average and low resource utilisation schools. Utilisation  of
resouwrces in schools was found to exert significant influence on
the student®s physics theory awareness and physics practical
application awareness. Reynolds (1#91) attempted to find out the
effect of an experiment based physical science programme on
cognitive outcomes. Sample consisted of 536 urban students from
class IV to VIII. The study indicated that the number of
experiments completed had a significant influence on science
process skills but not on science content knowledge. The
programme had limited implementation which may explain why the

programme did not influence content mastery.
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Norton and Butts (1953) studied "assessing children’s
ability to solve problems inlscience-"‘ThE'study suggested that
the way studenté.funcfion inéproblem situatiﬁn' is  related to-
their knowledge of that contq;t- Okebukola (1986) -dinvestigated
the phenomenon of reducing anxiety in.science classes - with an
experiment -involving certain models of class interactions.
Anxiety has consistently been associated with depressing effect
on student’s achievement in science. The effects of three
different models of class interaction were analysed-. Data
collected from -163 students with a pre-test .post—test control
aroup experi@entg “revealed that of the three models,” the co—
operative learning with indirect teacher interaction technique

vield the greatest reduction in anxiety level.

Helgeson, Blosser and Howe (1977) studied the status of
pre-college education in United States. The study observed that
(i) teachers did not feel competent or confident in their own
knowledge of science, (ii) classroom facilities were inadequate
for 1learning science, and (iii) the school schedule did not
permit enough time for meaningful science instructions. Simpson
(1978) has found that if students fail to have a positive
experience in science during their elementary years, they will
take only courses other than science during junior and senior
high schools. Shamos (1960) argues that the best way to help
students attain a level of understanding and appreciation of the
scientific enterprise is to teach them the so called - big-ideas.

the key concepts in science. Lal and Subramaniam -¢1973)



critically analysed the science teaching in the primary - schools
in Fkenpalayam and found thét most éf the teachers were not
following wperimental, demonstrational and project  methods of
teaching science as proper facilities were not provided in
primary schools. Teachers also lacked interest gnd enthusiasm in

the teaching of science and to use teaching aids.

‘According to Hussain (1968) science teachers having
less than five years of teaching experience reported difficulty

in preparing visuwal aids. Inadequate finances, lack of laboratory

guide books for planning experiments were the other constraints

in science teaching and also mentioned the difficulty in planning
lessons as syllabus was not in proper sequence- Muddu (1978) in a

qualitative and empirical study investigated the status of

instructional procedures in biology in high schools. The sample

consisted of teachers of 120 high schools teaching biolaogy in

classes VIII IX and X of the twin cities of Hyderabad and:

Secundrabad. Analysis of the questionnaire data revealed that
most of the teachers did not have adequate classyoom facilities
to teach biology- The instructional procedures followed by them
were not according to the aim and objectives of biology teaching
due to non-availability of teaching aids, Most of the teachers
preferred only lecture method- Facilities of reference’ books,

informative pamphlets,. magazines and general books on biology

waere not adequately available. Sixty five percent of the teachers:

were found, to give priority, to knowledge objectives, in dealing

with the topics in biology while application and interest aspects
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were accovrded leést_preferences by the teachers. Teachers also
expressed their &ifficulty Edn conducting demonstration and
practicals in biology becauseiof shortage of periods and*® over-—
crowded classrooms. FProjected teaching aids such as filmstrips,
projectors, microscopes etc., were also not available in most of
the schools. Misra (i?BE) studied the performance discrepancy of
science teachers and it's effect upon the achieQement‘of students
in science. The sample consisted of 109 science teachers of class
IX (male 93 and female 16) drawn from urban and rural. co-
educational -higher secondary schools- Data were also gathered
from 94 members of the supervisory staff, 72 teacher educatorsy
12 science promotion officers and 10 members of the state
institute of science education. Chi-square test was applied to
analyse the data and the results indicated that the expected and
actual performance of the teachers differed significantly. The
performance discrepancy was more amoeng female science teachers
than their counter parts. More over, the performance of the urban
and rural teachers differed significantly in rirelation to the
organisation of co-curricular activities. Science teachers
pefceived favourably the pevformance talated to teaching and
‘laboratory organisation while the supervising staff perceivéd
favourably the performance related to planning, correlation in
science etc. Veerappa (1958) examined the trends in® “science
education from the primary to the degree course level and
observed that due to lack of facilities and well~trainéd*-science

teachers and effective téaching methods, science education in
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India did not achieve quality and standard to have a proper

footing-

Fatole (1967) explored the existing weakness - of
teaching science ;n rural primary schools and attempted to devise
methods for improvement in the presenmt situation. He concluded
that the:activity based method of teaching was superior to the
traditional methods. Bhatia (1965) Eaul (19&6), Vaidya (19&7)
Joshi (1957) Dovrai swami (1961) Dokrar (1960) and Sharma (1760}
emphasised the need for improving science teaching in India.
According to them the teaching of science in schools” should be

such as to provide a proper balance between the analytical and

synthetic aspect of science.

2-1 Role of Science Teacher

The success of any instructional programme ultimately
depends upon the classroom teacher. The duties of a science
teacher includes specifying learning objectives for a variety of
content area. They must haveiskill in planning, managing and
delivering science instfuction meant for a broad spectrum of
student abilities. Science teachers must have adequate skills in
.uéing the laboratory equipments and should make - use™ of ™ the
facilities to develop skills among the students. Teachers have
traditionally relied on in-service programme for enhancing their
skills. ‘A teacher who hés not attended refresher course within
the past five years may fléundgr with the new terminology and new

concept (Lee, 19&687). The respoﬁsibility for helping teachers. fwho
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are already on the job to meet the rapidly changing conditions of
time, to keep up with new professional developments, present a
tremendous challenge. If leqdership to meet this -challenge  is
lacking, teachers are likely té become victim of fixed habits and
to lose flexibility that is so egssential to their success in
prbfession {Henry, 1247). The Education Commission (1964-66)
gives emphasis to the problem of giving continuous education ‘to
teachers in service, and states "in all the professions there is
a need to improve. further training and special courses of study
on a continuous basis. After initial professional preparation the
need is uwrgent in teaching profession because of the rapid
advancement in all fields of knowledge and continuing evaluation
of pedagogical theory and practice." A number of fesearch gtudies
were conducted to identify the nature and need of in-service
training for science teachers. There is a unanimous agreement in
the studies conducted in Kerala regarding the in-service needs of
teachers and the effect of in-service courses. According to the
studies done by Nair (1963) and Jamuna (1987) the in-service
training is not very effective as currently practiced in
educational settings and that a conceptualization of in~se;vi;e
training, relating to components for planning, implementation and
evaluation need to be developed in order to make it more
effective. The need and relevance of in—-service programme to
science teachers were also mentioned by Spiegel (1984). The study
revealed that the group which participated in an in-service
programme - was found to be effective in teaching than the other

group which did not participate. The study by Matar (1986) showed
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that teachers attached 'Qreater importance to the areas of
%cientific knowledge, laboratory skills, and '~ some- aspects® of
delivering - science instructibn- The study conducted by -Chang
(1983) determined the positive effect of in—-service training on

teacher attitudes and performance.

Al-Ghamdi (1984) examined the curvent status of in—
servife education of middle and secondary school science teachers
in Saudi Arabia and developed a model for designing in-service:
education based on the findings and available literature in this
field« The study reported that teachers expressed dissatisfaction
with the curvent in-service education, as the programmes offered
were not well planned and not based on actual needs. Research
surrveys were also undertake; to identify regional and state wide
categories of in-service teacher needs. They include White (1979)
in South Carolinaj; De Graaf (1980) in Michigan; Rubba (1981) in
Malaysia. These surveys empahsised 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 teo a host of state and

local agencies conducting in—-service courses.

The studies reviewed above reveal that in-service
education for teachers particularly those who are teaching
science is very useful in up-dating information on physics as a
branch of knowledge and also for their professional. growth.

Talukdar (1992) examined the problems of teaching and learning of
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integrated science in Eorn§ State of Nigeria with the help of
data obtained through a questﬁonnaire- The study revealed: that
lack of gualified science tea&gers is the major_problemﬁ~A-~1arge
number of non—-science teacherg teach the course, in addition‘ to
teaching their own specialised;subjects- Most of the teachers are
non-indigenous- They do not understand the local languages and
the sgcio~cultural life of the people; The instructional
strategies adopted by the teachers are also not satisfactory. The
lessons are dull-and children are passive in class. The teachers
are frustrated, the heuristic approaches to instruction are ~not
observed at all~“"in the classrooms. The evaluation aspect of
integrated science teaching is” seriously’ ™ neglected. The
continuous assessment is done very poorfy- The terminal
examination conducted by the individual school is not of expected
standard. In the absence of any regional or state examination
science subject is not considered to be important which results
in peoor instruction. Sharma (1975) evaluated the UNESCO assisted
scheme for primary school science teachers in Delhi. The study
observed the felt need for the preparation of a comprehensive
teacher s guide. Instructional materials such as handboog of
activities, teacheffs guide, science magazines are not available
either at the schools or at their science centres. Even the kit
materials are not very much well known among the science
teachers. Majority of teachers have expressed that there 'is'  a

need for separate science teachers who should not be loaded with
the '‘responsibility of being; a class teacher as well-:asvra

supervisor. These changes would possibly enable to prepare and
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teach science effectively. According to Anderson -(1970) effective
science teaching is an interéétimn between children, teachers,
materials and equipments and facilities. For the progress of
science studies, the.school sbould contain adequate facilities
and- materials. Flexibility is a key to & suitable science
teaching facility- This flexibility of classroom facility makes
it easy “for “the teacher to convert any classroom into an
effective learning centre. A survey undertaken by MSBTFCR on-
primary teacher’s qualification and their opinions regarding
mathematics and science syllabi revealed that majority of* the
primary teachers (72 %) were found under—gqualified. Seventy five
pev . cent teachers opined that science should be taught as

separate discipline consisting of Physics, Chemistry and BRiology-

Litt and Turk (1983) surveyed 291 high schools in ovder
to fdentify the sources of stress and dissatisfaction that may
induce teachers to leave teaching. Data on four sets of
independent variables such as perceived role, school climate and
specific worlk problems were entered into a canonical
correlational analysis to predict a multi-dimensional construct
of teacher stress encompassing job satisfaction, negative well
being, absences, and intention to leave teaching. Btudy revealed
that certain common work problems such as inadequate~5alary and
low status were found to be significant factors in predicting job
stress, however the often cited problem pupil misbehaviour was
not found a factor of stress. The results further suggested that,

the role, teachers perceived and the school climate particularly



the relationship with administrators, were found axtremely

importént in predicting job stress.

Henry (1947) indicates that the duties of  a science
teaéher include specifying learning objectives for a variety of
content .area-  These include skill in planningy; managing and
delivering science instruction for a broad spectrum of student
abilities. Nigam (1959) analysing the problem of science teachers
mentioned the need for proper interpretation of éeneral science
for sharing the burden of teaching and “learning  with™ pupilss
Utilisation of community resources, re-—-organising the methods of
teaching and bringing system into practical examination were
high;ighted- The study of Swer (1983) found that the teachers of
primary schools in Shillong do not as such have problems
regarding classroom work- Eut the teacher expressed their
dissatisfaction over the low salary and status of primary school

teachers.

2.1-1 Library and Other Resources in Science Teaching

A well equipped.and well-managed library is inde;dﬁ”the
foundation stone of any modern educational structure. A good
library is a must for the professional growth of science teachers
as it refreshes and up-dates their knowledge. It is also a must
for the students as it enables them to acquire informatipns and
understandings, which are not usually covered in the classroom-.

School libraries develop in pupils the ability to learn from

books even without the assistance of a teacher. The necessity for
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having many kinds of reference books for effective:  science
learning becomes imperative. A goed text book is a source of

knowledge arranged systematically-.

; Eest .materials for science teaching can be’ obtained
from> different sources provided that the sources of finformation
are reliable and up-to-date. Nunn (1956) has classified the
sources of information as the local sources , national scientific
societies , information from government sources and ‘private
enterprises, ~ reports of research insfitutions, national
libraries, jowrnals and reports. Though a well eguipped library
should be the prime requisite of every school, it is poinfed out
that many of the Indian schools do not have adequate library
facilities. This has been revealed from the studies conducted by

Govinda (1980) and Rao (1968).

According to Havel and Treaqust (1989) science teacher
is ‘then faced with excluding the library from his/her teaching
pfogramme or developing & programme that reduces the dependence
on reading and wrifing skills, in this situation the students are
not being encouraged to use the liﬂ}ary resources. The findings
of the study conducted by Barki (1981) and Vora (197%) indicated
that libraries were not put to Dptimai use by students. The
teaching methods used by teachers did not encourage to use their
institutional libraries. They also reported that the~ physical
envivronment of the library was not conducive to read in the

iibrary-
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According to Kurtlikoff (1970) the teacher ‘should.give
directions to the pupils to use the books effectively. - Some - of
the matters presented in the book may need some elaboration” and:

explanation in certain cases-inuch of what is presented in most
text books in the hands bf students need " illustration,
elaboration, summation and'alternate presentation by the teacher.
Many High school students do not have the practice and discipline

to study carefully text book material for mastering the subject

on their own-

As far as printed educational materials are concerned
Eaton (1963) found that some materials are nﬁt necessarily
suitable for all students. EBut through suitableAmanipulation of
appropriate factores, it should be possiblé to reproduce materials
which will result in masimum learning for all students. Maucall
(1978) from a bibliometric approach in his study provides a
description of the use of libraries and library resources by
academic high school students preparing papers for project works.
The findings showed that students successfully seek information
in more than one type library, and they see library as a place to
receive assistance. Bose, Banerjee and Mukher jee (1965) surveyed
the educational facilities available in the higher  secondary
schools of West Bengal and reported that the library facilities
were poor in most of the schools. In some of the schools there-
were no separate library and the booksbwere dumped either inside
the office room or teacher®s common voom. A more recent study by

Al-Musalam (1988) revealed that most libraries in FKuwait need
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more space, and better organisation, as well as additional

equipments, books and materials-. The existing conditions hinder

complete utilisation of libravies py teachers and students.

From the above studies, it is clear that some of the
school ‘libraries had sufficient reading material but their
organisation, service and guidance to readers are far from
satisfactory- The available library material is neither used by
the teachers nor by the pupils effectively. The reference books
remain -almost untouched. The books are not properly classified,
issue and return of the library materials ™ is ™ not’ given  due

attention. oo

- If the school is not in a position to add to their man
and material as it exists today, it can at least reorganise the
existing material so as to make its working more effectively.
Ways and means can be found out to make the best utilisation bf

whatever is available in the school library, Vaidya (1971).

2.1.28 Significance of Science Laboratory . s e

No one will dispute that laboratory work should occupy
a central position in any programme of science education, since
experimentation involves 'learning by doing®, which is a must for
children learning science. Talk and chalk only - encourages ~an
authoritafian factual approach and hardly vrealises the objectives
of science teaching. Good demonstration by the teacher may help a

little, but it is only when pupils come to handling the -apparatus



that they really accept the phenomenon concerned, and acquire the
skills. Therefore students should be encouraged to do experiment
and record what he observes-_The knowledge acquired by this
method is indeed original. Thig enhances the scientific attitude,
appreciation and scientific teﬁper and also provides training in
scientific method. While stressing the importance of apparatus in
science 'teaching at secondary level, Nowman (1972) comments, "A
country which starts by‘saying that; it is & poor country which
cannot provide apparatus and needs suppliers of paper cut-out
models fq illustrate the principles of electricity should,
‘probably not attempt to teach electricity at all in its secondary
schools.” So the need to provide apparatus cannot be overlooked

by anyone wishing to improve the quality of science teaching-

By analysing high school textbooks and laboratory
workbooks in several branches of science and interviews with
science teachers, FPella (1961) reports the vivid functions of
laboratory as follows @ Laboratory is a means of securing
information, determining cause and effect relationship, verifying -
certain factors or phenomena, applying what is known, developing
skill, providing drill, helping pupils learn to use scientific

methods of solving problems and carrying on individual research.

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
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must be provided. Research evidence indicates that pupils working
in pairs derive less benefit from an experiment than do - pupils

working individually.

Review of research on the role of the laboratory in
science teaching testifies that it is an excellent - instructional-.
mode (Bates 1973, Hoftstein and Luneta 1982). The science
classrooms and laboratory ére key places where intentions- ought
to be transformed into actions, and where both the teacher and
the learner are involved in realising the curriculum objectives.:
Since classroom environment is an important component of the
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 (Hoftstein, 1980).

Many studies have been conducted to investigate  the
laboratory facilities in Indian schools. The studies reported the
poor and inadequate laboratory facilities and lack:’ off good:
‘quality equipments in schools (Jacob 1969; FEBEose 19746; Hose

Raner jee and Mukherjee 1965).

Falra (1976) investigate the conditions of laboratory
facilities in Indian high schools. The study concluded that there
is a definite need fo movre and better laboratory facilities and
equipments and other materials related to science teaching.-. The

L

investigation carried out by Nair (1988) revealed that majority
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of -schools'ih-HeraIana;;'nDtihaving'adequate‘number'of-*wéquired
teaching aids and many of the schools are not utilising the
available aids effectively. A similar study conducted by .Raju
(1985) revealed that most of the schools are not utilising eQen
the available laboratory faciaities although the facilities are
inadequate and unsatisfactory. The study also suggested the
school authorities andlthe government to take steps to improve
the conditions of laboratories in the schools, so that the
science education provided will be effective and meaningful to

pgpils-

Rajput, Gupta and Vaidya (1978) observed that due
importance to practical work is not provided in science subjects-
A swrvey was conducted to study the role of laboratories in " the
basic education of science as pevceived by science teachers. The
main problem faced by the teachers were lack of free time for
them to arrange for practical work and poor guality of

instruments and materials supplied to them.

Sfudent experience difficulty in translating the
theoretical knowledge in sciénce gained through claszsroom
instruction in other practical situations, and their awareness in
practical application oriented aspects are not satisfactory. This
has been the cutcome of many research studies (Jaya 1985 and Rema
1987) . If science apparatus is to be Successfully‘ handled by
secondary school pupils, it must be simple to mamipulate and

should be directly related to the concepts being developed-
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8}1-3 Value of Audio-Visual Aids ig,Scignée Teaching

It has been said that audio-visual aids can bring--the
world to the classroem. This meansithat they can bring some of
the characferistiCS'of real experience within the reach of - the
pupils. Many investigations ha?e been undertaken in India to find
out the extent of utilisation of audio-visual aids in schools.
Ahluwalia and Aggarwal (1970) studied the extent of the use: of
films and filmstrips as a medium of instruction in secondary
schools in Tamil Nadu. The study reported that 249 schools
possesséd 3% mm-filmstrip projectors along Qith 14 mm filmstrip
projectors and 2287 projectors in working order. The general
feeliﬁg of the school was, positive towards the advantages of
films. The result of the study conducted by Joseph (1988)
established the importance of having the maximum use of audio-
visual aids in the class room teaching for the enhancement of

teaching—-learning process.

Sonar (1978) tfied to locate the épots in the primary
school syllabus wherein filmstrip teaching can be resorted either
to supplement laboratory work or to revise present new matter and
also to stimulate interest. It is stated that science syllabus
can be effectively taught with the help of filmstrips. The use of
these instriuctional aids indicate the possibility of improvement.
This means that they can bring some of the characteristics of
real experience within the reach of the pupils; According to

Ootuka (1972) audio~visual aids are no substitute for real

experiences, but they can motivate and inform and in some cases
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can do even better than the rea1 experience- It is guite  evident
from the studies of Carpenter (1958) and Laurence (1957) that the
audio-visual method of teaching is more effective than the text-
book method, while comparing-fhe achievement of students taught
by three different techniquesl— the textbook method, the: pupil
activity method and the audio-visual method. The study observed
that pupils faught by pupil activity method ranked® highest
followed by audio-visual method and by the textbook method, the

lowest.

~The outcome of BGolani’s (1982) investigation on the use
of audio-visual aids were the following : (1) there was non-—
availability of trained personnel in audio-visual education, (2)
accommodation of equipments was a problem in many schools and (3)
the audio-visual aids being expensive, the schools could not
purqhase them as such the sophisticated aids were out of question
in secondary schools. Rao (1972) conducted an investigation to
trace briefly the evolution and use of audio-visual aids in
ingstruction and to critically evaluate the variou; methods
following, to make the maximum use of these aids in classroom.
The study revealed that certain progressive schools of big cities
‘like Bombay, Poona etc., were definitely advanced in the use of
audio-visual aids than the schools in villages- Maps and charts
were the most commonly used aids, but progressive-schools however
employed film projectors for teaching- Mény schools inspite of
their liking for film and radio could not afford to have them due

to want of funds.
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Dharainr (1954) examined the suitability and- working
of the new general science syllabus for the primary and ° the
middle schools of Punjab. The study revealed an indifference to
science and an inadequate provﬁsion of instruments and “materials
and the science teachers wantéd to undergo refresher courses in
order to study the use of new apparatus. Slides, films, radios,

Pl "

museums were used by only 5 per cent of students. & ToT-

Amoradhat (19735) analysed the problems concerning the
provision and use of audio~9isua1 aids in the secondary schools
in Thailand. Data were collected from @896 teachers and 200
students of 55 secondary schools (29 government and 20 public) of
Thailand with the help of a questionnaire. The study revealed
that majority of the school princiﬁals, teachers and the students
proposed a favourable attitude towards the utilisation of audio-
visual aids. The audio-visual education service in the schools
was genevally poor, as it provided only single and common audio—
visual aids like maps and charts. Science teachers  improvised
their audio-visual aids but the schools seldom contribute towards
their cost. Teachers used audio-visual aids, like chalk-board and
pictures frequently but those like museum specimens only
occasionally. Teachers were likely to use audio-visual aids: more

frequently if better facilities were available-

Bharadwaj (1981) surveyed the availabiliﬁy and use of
teacHing aids in the high schools and higher secondary-schoolstin

Kanpur, Agra, Varanasi, Allahabad and Lucknow. Data collected



through questionnaires and interviews of teachers, students‘ and
other officials, indicated the position Df-audio—visual aids with
‘respect to availability and use of teaching aids - along - with
difficulties encountered'in thé availability of appropriate aids
and also their use in respect of existing facilities of-*trained
persaons as well as the administrative difficulties encountered in
procuring them. FUNESCD—NIER Workshop Report (1971) stated the
common problems with reference to audio-visual aids as follows :
(1) dnsufficient maintenance and repair facilities; -~ (&)
insufficient in-service and pre-service training of teachers; (3)
lack of suitable equipments; (4) paor storage” ‘facilities and
unsystematic utilization of audio-visual materials. i

2.1.4 Place of Co-Curriculum (Science~Clubs, Science Fairs and
Science Exhibition) in Science Education

Co-curricular activities are integral part of science
teaching in order to channelise the energies of students and
prober use of talent of the students. Co-curriculum is the term
used for out of class activities which include science clubs,

science fairs, science exhibition, field trips etc.

According to Lacey (1948), the main purpose of co-

curricular activities are the following : (1) it enriches formal

curriculum provides for individual difference and interest,
establishes better teacher—-student relationship, ~ provides
appropriate activities for student groups, brings students

together on a common basis. Co-curricular activities will help in

satisfying the instincts and wrges of children and making them



full-fledged personalitfeé- These activities cater -to the
inculcation of scientific attitude. Moreover, students learn the
things without the conscious effort on their part and -pursue
science as a pleasant hobby and not as a burden on them. Teachers
can utilise co-curricular activities for the purpose of achieving
the goals of instruction and making it more effective.' Science
clubs, which ‘'have now become a part of every school, are good
laboratories of students for experimentation. Science club
activities play a wvital role in the identification and
development of scientific attitude. Clean (1933)  and’ Varghese

(1977) evaluated the performance skill.

Sivadasan (1988) expressed the view that there had no
systematic interaction between science club and classroom
activities in the teaching of science in the state of kKerala and
emphasized the need for linking science teaching with science
club programmes. Andrew (1980) confirﬁéd the need for systematic
planning for the proper interaction between classroom learning

and science club activities.

Science fairs and exhibitions have become an integral
part of science education because of their immense importance for
-developing scientific interest, attitudes and skills among the
students. Careful planning is necessary for the success of any
science fairs and exhibition. Several committees have to work

individually and collectively for its success.



kern (1983) determines the effect of field activities
on the affective responses o% the students using different
approaches of teaching the traﬁitionalvand field oriented on site
approaches. The findings revealed that field oriented approach

was found much superior to traditional approach.

Discussing the importance of science exhibition, Ahmed
(1979) acknowledged that educators today are trying to make
science education exhaustive. They are  trying to popularise
scientific knowledge and make it functional and relevant to

society.

It is with this perspective that the organization of
science exhibition at National, State and District levels should
be planned-

SECTION II : RESEARCH RELATED TO SCIENCE ATTITUDE

2-1.5 Studies in Science Attitudes and Values Conducted Abroad
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Attitude towards science 1is a potential area for
research. Recent reviews on research on science attitude reflects
the increasing interest in this area. Considerable attention has
been directed towards the identification of variables which may
be related to attitude towards science. The studies have focused
on two types variables. The vaviables having direCt'influence of
the schooling process such as teaching behaviour, methods of

teaching and those located outside the influence of the



Sdnstitution, such as gender, loéale and socio—-economic status of
students. The former set of: variables is termed endogenous
variable and while the later the exogenous variable, while the
knowledge of the role of both types of variables is essential: to
understand the nature and formation of science attitudes, it is
the endogeneous variables that offer most potential data in

formulation and improving attitudes. R B S

“Aiken and Aiken (196%9) reviewed fifty—-four studies
related to attitudes covering science, undertaken in the United
‘States.  Gardner © (1975) in a review, referred to more than 200
studies conducted in Britain , Australia and the United States-s
Omeroid and Duckworth (1975) quoted nearly 800 studies, all
attributed to science attitudes of pupils. Sufficient studies
now exist so as to enable researchers to offer gualitative
synthesis of research results through meta analysis. Haladyna and
Shaughnessy (1982) provided additional understanding of the
accomplishments and problems in this area, through the

qualitative synthesis of attitudinal data.

Several researchers have pointed out that interest in
science develops early in life (between the age 8 and 13) and
calls for inéreased attention to the science experiences during
the latent pre-adolescent age-of 8 to 13. Children usually
express positive attitude toward science during the  pre-
adolegcent period but this favourable attitude diminishes  with

time- It has been found that seventy per cent of the 92 year old



children in the United Stateszhave positive attitude towards
their science experiences in school but the percentage dropped to
half amohg the 13 to 17 years old, due to the influence of
certain factors which turn children éway from science. Ferhaps it
is the inherent difficulty of science, the way in which it is
taught, the cufriculum or merely part of a maturing process which

destracts children.

It has been further noticed that the choice of science
courses and careers appears to bave been related’ to certain
personality “traits which in turn, foster positive science
attitudes. Gardner (1975) observed that the stgdents who offer
science course are serious achievement oriented, realistic
independent and conventional. Making science appealing for other
personality types still presents a formidable challenge to
science educators-'lnterest in deoing laboratory work is likely to
be positively correlated with attitude towards science and opting
for a career in science. Fupil who finds satisfaction with one
characteristic of the scientific énterpriae are likely to find it
difficult with another. While it is possible that part of this
relationship is due to similarities in items and item formats.
Therefore,‘it seems reasonable to conclude that attitudes towards

science comprise both general and specific attributes.

Home background of the student has also been correlated
with student attitudes. Geographic location, parent’s education,

father™s occupation and science materials available at home are



included as potential research variables to science attitudes.
Geographic -location such as urban or rural ba;kground was found
related with formation of attitudes towards science. Sub- urban
students were found to have Qbre positive attitudess than their
rural or urban counterpartsaiCamber'and“ﬁeeves““(1973?anoticed
that socio-economic status and science opportunities in the home
afe correlated moderately with science interest™ anq”“science
career choice. "“The results are in the expected direction with
upper and middle class families  providing ~better science
opportunities ‘and encouragement for their children acéording to
Gardner (1975)-v91th0ugh many variables have been found related
to attitudés, the effect of these variables and their interaction
does not provide a clear picture of their individual® and
collective influence. Parental education. home opportunities,
choice of college are some of the variables studied, but- the
direct and independent influence of the home and other background
factors are difficult to assess as they interact with a number of

other factors.

Socio—economic background of the students has also been
found related with student attitude towards school and & teachers,
and theiv academic achievement. Neale and FProshek (1967) and
Glick (1970) feported that children in schools located”™ in - the
upper socio-economic status areas held more favourable attitudes
towards teachers and schools than children in the schools located
in “the lower socio-economic lareas- Yee ‘(1966)—*5uggestedﬁ-thaf

gince lower class pupils often: have fever potent source of adult



warmth and support at home, they are influenced more by - the
teachers in schools fhan students of middle class background.
Teacher®s less positive attitude towards. students in  lower
classes tend to make pupil’s attitudes less favorable. In a study
on the influence of family income on’ attitudes  Coster ™ (1938)
observed no significant difference between the different income
groups  in studenf’s attitude towards school subjects " including

gcience and the value of education-

Results of studies on the relationship between
student’®s age and their attitudes agree that SChDDIA related
attitudes tend to become less favourable with increase in age
(Demos, 1960). After surveying 8,156 high school boys and girls,
Coleman (1959) concluded that adolescents were negatively
oriented to scholastic matters irrespective of the wider
differences in parental background, type of school and type of

community.

Significant sex differences in attitude towards school
and towards teachers have been reported in favour of girls. Leeds
and Coak (1947) found that female high school students held more
favorable attﬁtude towards teachers than the male students.
Gregerson and Trawers (1968) observed that boys rejected their
teachers more than girls and there is an increase in rejection of
teachers on the part of girls with increase in age while there is
no such dincrease in rejection of boys. A consistent relationship

has been noted betweén gender and attitude towards science- Males



take more science courses and show more interest, especially in
the physical sciences. In fact, sex is @ the most ‘consistent
variable related to science attitudes even though the variance
accounted for seldom edxceeds iO per cent. There has been a -surge
of interest in this area, as investigators seek to understand the
social forces and cognitive factors that may account for these

differences (Gardner, 1975.

Edwards and Wilson (1958) conducted a study among the
boys and girls having similar interest in science. The findings
indicated significant sex differences in the basic patterns of
interest and attitude towards science. Boys were found to-  be
motivated by intrinsic interest in uvwnderstanding and solving
problems where as girls worked to please their teacher™ and had
moré favourable attitude. Mayor (1961) studied sex difference on
science interest and science attitude among the 11 to 15 year old
students of England. Ahong those students who did not like
science, female students were much more than male students. While
16 per cent of those disliked science were boys, the rest 84. per

cent of girls expressed their negative attitude towards science.

Austin reports the findings of the study done by S8Slee
(1973) in the Seventy Fourth Year Book of N.S.5.E which  reveals
that boys high school subjects preference are based on subject
content. On the contrary girls® attitudes appears to be strongly
influencea by their perceived future feminine roles. The findings

quoted in the above studies give one room to believe that many of



the sex differences in achievemenf are basically evolved from the
differences in attitudes, interest and other personality  traits.
This trend has been fuwrther strengthened in a - study of- the
organisation of attitude by Diggery (1958) which presented

evidence of differential pattern of attitude.

Learner®s own characteristiecs and background factors
such as school achievement and personality” were* found . to
influence students® school related attitudes towards science. In
spite of the apparent 1logical connection between’:! science-
attitudes and sciencevachievemeﬁt the research results suggest a
very modest positive relationship. The median correlation between
science attitudes in the IEA studies was only 0.20 (Comber and
Keeves, 1983). Similarly é meta analysis of 49 studies conducted
by Haladyna and Shaughnessy (1982) found a median correlation of
0.15 between scores on vafious achievement and attitude measures.
The strength of this relationship tends to increase somewhat in
the higher grades, but seldom goes above 0.40. In some studies a
negative relationship between achievement and attitude has been
observed. Further research is required to uwunderstand  these

surprising results.

Attitudinal studies in science have been carried out by
researchers to examine the influence of those variables under the
potential control of the schools. The studies attempted to
discover the means by which attitudes towards science could be

enhanced. Some significant relationships have been discovered,



but much remains to be done in this area in order to establisl
the relationships have been discovered, but much remains to be
done in this area in order to establish the relationship of thes
exogenous variables on student attitude towards science. Low, bu
positive relationship have been obtained between teaching
behaviour, the science curriculum and student attitudes. Studie:
on, the student exposure to film, laboratory experiment etc.
have been found to enhance the science attitudes- of - the
experimental group when compared to control groups. Unfortunatel:
the methodological weakness and unreliable outcome " measures” o
many of the studies make it hazardous to generalise the_ results
From the studies of Omeroid and Duckworth (1973) and Welch (1979
it is clear to conclude that curriculum effects may account for

to 10 per cent of student variance in science attitude and
achievement. The teacher is thought to play an important role i
the development of student attitudes. Although much more worl
seems to have been done on student achievement than on studen
attitude. lThe personality traits have been shown to influences
student attitudes in science as well as in other subjects
However, the strength and direction of these relationships it
quite “vafied- Some have found very low correlation while other
have found moderate to strong relationships. It is difficult e
sort out the meaning of the discrepant studies and considerabl
move research is required to throw morvre light in this area. Thi
relationship between favourable scholastic attitudes and level o
academic achievement is functional, rather than casual. Thit

indicates that the academic success helps to promote satigfactio



with school, which in turn increases the possibility .of future
success. Bloom (1971), Jackson (1948) and Aiken (1970)  have
reviewed studies indicating that if certain attitudes are held,
and re—-inforced consistently in the same direction, they lead to
a particQIar self concept on the part of the pupil which
influences his expectation of future achievement. The reinforcing
condition is the type of regard he begets for his achievement

from his teacher, parents and peers.’

“Ward (1976) measured pupil’s attitude towards science
using Moore’s Science Attitude Inventory. A strong association
was observed between attitude and achievement in science
Warburton and Jenkins (1983) conducted a study on the science
achievement and attitudes and the age of transfer to secondary
school. The main objectives of the study were to find out the
effects- of different ages of transfer and the consequent
differences in the achievement of science and also to compare the
pupils attitude towards science among the thfee groups of 14 year
old pupils. A specially prepared science achievement test and a
standard science attitude scale were used to assess the
achievement ~and attitudes of 2,757 ﬁupils at the age of 14. The
pupils compared had, transferred from pre—-secondary to secondary
school at the age of 11, 12 and 13. The findings revealed that
there had significant positive attitude towards science ag
enpressed by the pupils who entered secondary school at 13
compared with those entered at 12 and alsoc for those who entered

at 11 compared to with those entered at 12.
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Home and school effects on science-attitude- and
achievement - of twelth grade students in Israel were studied- by
Tamir (1987). Home variables were considered as alterable.* The
home environment was found to;ﬁave significant effect on attitude

and achievement in science-

o Review of attitude studies by Aiken (1970) noticed that
the correlation between attitude and achievement may Qary with
the level of ability; and that in the middle ranges of scores,
ability scores rather than attitude score’” may " be: accurate

predictors or determinants of achievement.

Buckley (1976) studied the teachers®™ and prils’
attitude towards science. The study invelved 96 teachers and 2277

»

students from different towns. Teachers’® attitude towards science
was measured by the Semantic differential science test. Students®
science ach?evement was measured by the Stanford achievement test
at the primary level and by the Science Research Associates?

science achievement test, at the intermediate level.” Results
showed ‘that thefe was a positive relationship between attitude
towards science and achievement. The study also indicated that
the student sample from the specialist schools, where a science
specialist worked hard, significantly generated more -~ favourable
attitude towards science than did the mample from the schools

where non-specialist worked. But no significant differences were

found between the groups concerning science achievement.
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A swing away trend from science was noticed in Britain
since 1960°s by the Dainton Committee for Scientific Policy. Even
the potential scientists reported pﬁysics and chemistry difficult
even though they were interesting. Studies in this area have
generally followed the form of ascertaining student’s school
related attitudes and relating such attitudinal measures to
subsequent academic achievement. The rationale for these studies
appears tq be that since attitudes tend themselves to
modification, positive findings will provide the basis for
devising treatment in order to bring about change in academic
achievement. Such a change will not only improve future
attitudinal dispositions of students towards school and school
learning but will also contribute to personal and social

adjustment (Holtzman and Brown, 1968; Khan and Roberts, 1971)-.

Lawrenz and Cohen (1985) studied the effect of methods,
classes and practice teaching on student attitudes towards
science and knowledge of science processes. The subjects used in
the. investigation were from two distinct groups. One sub-sample
consisted Qf‘ gsecondary science education majors at State
University College of New York, Buffalo, while the other sub-
sample consisted of elementary education majors at Arizona State
University. Science Attitude Inventory Moore and. Sutman-. .(1970)
and the Science Frocess Inventory (Welch and Fella, 1987) were
used to collect the data and results showed significant
differences in science attitude for both the elementary and

secondary education student’s attitude became negative. The
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secondary education student’s attitudes towards science were
gsignificantly lower after practice teaching while those of the

elementary education students exhibited no change-

Okebukola and Adeneyi ((1287) argue that positive
student attitude depends on the extent to which the laboratory
resources are utilised effectively. Their definition - of
laboratory resources included the teacher, the laboratory
assistant as well as laboratory materials. In addition to using
the scientific attitude gquestionnaire, the* class ~ room
performances “were also observed. The outcome of the study
revealed a significant positive correlation between frequency as
well as qguality used of the laboratory resources and student
attitude towards science. The rescurce person’s (laboratory
assistant) attitude towards science was also found to influence

the student attitudes as per the findings of the study-

Mulpo and Fowler (1987) studied the effect of discovery

and traditional method of learning chemistry on the attitudes of

concrete and formal operational learners. No significant

‘differences in attitude among concrete and formal operational

learners was observed. However discovery method of learning
showed a higher correlation with student attitude - than

traditional methods.

Talton and Simpson (1987) showed - the - classroom

environment influence on student attitude towavrds science in a
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study among the tenth grade studéﬁts- The classroom envivonment
consisted of factors such as emotional climate, physical
environment, peers and teachers. The teacher’™s positive attitude
towards science and peer intéraction were found to- be - factors

fosterihg positive student attitude towards science.

2.1.4 Studies Conducted in India gn Science Attitudes

i Many studies have been undertaken in India to* examine
the ‘student attitude towards science. Research effort was
directed to develop standardized scales to measure the  science
attitudes and also the attitudes were analysed with number- of

exogenous .and endogenous variables.

Dutta (1979) analysed the attitudes of class X students
of Shillong towards science by constructing a science attitude
scale. The studies reflected favourable attitudes among students
towards science. There was significant difference between boys
and girls in terms of their attitude towards science. Tribal and
non—-tribal students showed significant difference in theiy" mean
science attitudé scores.

Frakash (1968) examined the science achievement and
attitude of class VIII students with the help of Standardised
Science Achievement Test and Attitude Scale developed
specifically for the studgi The study observed that students®
achievement in scienc ‘Aand their attitude towards learning

science were positivgly related. Urban students excelled in



science than those from rural areas. Science achievement of
pupils from government schools was found better than - that -of

pupils from non—government'schools-

Sood (1979) investigated attitude towards science and
scientists among wvarious groups of students and: teachers -in-
India. The findings reflected positive attitude towards science
and scientists which was found significantly related- to
understanding of science. The attitudes of students and teachers
differed significantly. There had significant- difference in
attitude towards science and scientists between National Science
Talent Search (NSTS) awardeés and non selected NSTS students. Sex
differences were not evident in their attitude. The study also
revealed that the tribal and non-tribal groups,  differed
significantly in their aspiration levels. It also showed that the
tribal students® attitude towards science was influenced by their:
aspiration levels which in turn affected the enrolment in science

stream of collegiate education.

Shrivastava ((1980) studied the science attitude using
Billeh and Zokhariade’™s Science Attitude Scale (1978). The scale
was adopted' in Hindi which included 36 -items covering six
components ;f scientific attitudes namely, (1) rationality (2)
curiosity (3) open-minded (4) aversion to superstitions (5)
objectivity intellectual honesty and (6) suspended judgment. The

study was conducted on a sample of 50 science teachers and - 50

non—-science teachers as well as 100 students and 100 non-science
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students. The findings showed that the amount of  scientific
knowledge and exposure to science courses had positive impact on
scientific attitude; scientific knowledge assisted the formation
of scientific attitude; boys and girls differed significantly in
their scientific attitude. Male teachers and female teachers

however did not show any difference in their scientific attitude.

Using KRemmer’s Generalised Attitude Scalé, Williams
(1981) studied the student attitude towards their teachers and
their achievement in science. Analysis of the data indicated a
positive attitude towards the teachers and their science

achievement score-.

In an experimental study Rabindranath (1983) investiga-
ted the impact of multimedia instructional strategy in developing
scientific attitude among students. The sample consisted of 45
students (experimental and control group) of class VIII of one of
the English medium schools in Baroda. Analysis of the data
applying student "t° test showed that expérimenta1~group obtained
significantly higher scientific attitude score which indicated

the influence of multimedia instruction in biology-.

Singh (198646) examined the attitude and achievement 1in
science of high school students. The sample consisted of 300
students (150 males and 150 females) selected from high schools
of Manipur Central District. An attitude scale prepared by the

Ed

investigator was used to collect the data and the research
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revealed that there had no significant difference between the
boys and girls in their attitgde towards science subject. PBoys
and girls did not differ signi#icantly in performance in science.
Howevey there had a positive cprrelation'between achievement: and
attitude scores for boys>and t;e achievement and attitude scores

for girls did not vield any significant correlation.

Murthy and Gopalakrishnan (1989) analysed the
scientific attitude and attitude towards science of class X-
students with the help of a purposive sample of 78 students. It
was found that activities as guest lectures,” scientific™ films-
foster ‘scientific attitude in children and their influence was

found greater among girls than boys.

Darchhingpuii (1988) investigated the science achieve-
ment, science attitude and problem salving ability among the male
and female college students in Mizoram-. This study was designed
to analyse . the factors related to science achievement and
attitude towards science, and problem solving ability of the
secondary students. Apart from the study of sex differences, the
influence of factors like age, lpocale, birth order, parental
education and interest in science on science achievement and
science attitude were examined. A glance at the results revealed

the significant differences in science achievement and attitude

towards science among the college students and the male

superiority over female in science. The findings also indicated

that students interest in activities related to science led to
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better science achievement. Students in lower age group showed a
higher level in science achievement in science and reflected more

favouwrable attitude-towards science.

Durga (1993) examined the cognitive preference stvles
of eale and female students of class X in Andhra Fradesh. Data
collected from a random sample of 300 boys and 300" girls selected
from class X of the schools of twin cities of Hydrabad and
Secundrabad employing Physics Cognitive Preference - Styles Test
and attitude towards physics scale (Saxena, 1986) revealed that
the high and low attitude groups of students were found to have
the same cognitive preference style in physgics on the basis of
their mean scoves in recall principles, critical questioning and
application. Both the groups had first preference for principles
for application and preference for critical - questioning. The
cognitive preference pattern of style of ten students followed
the pattern of recall followed by principle, application and
critical questioning. irrespective of high and low attitude, the
students were found to possess the same cognitive preference

style.

2.1.7 Conclusion

The review reveals that there were several studies
conducted in various aspects of science education in India and
abroad. ~ The constraints and difficulties faced in science
teaching'“heve been examined eepecially in studies undertaken in

India ~(Bhattacharya, ~ 1978; Hmingthansiami, 198%; Misra, 1982;
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Fatole, 1967)- The role of science teacher and the library
resources in teaching of science have been - investigated - in a
number of researches (Bose, Bqﬁerjee and Mukherjee,196SjJamuna,
1987; and Nair, 1963); The significance of science’ laborafory;
the value of audio-visual aids in teaching of science and
importance of organising science clubs, science fairs etc.-, have
also been analysed (Nair, 1988; Raju, 19895; Sonar, 1978; 0Golam,

1982) .

‘The review indicates that the science teaching is
influenéed by several factors and the school should be equipped
well for improving the science education-. Howeveg there were very
few researches carried out to find out the problems related: to
science education in North—-East India. Studies are conspicuous by
their absence in this respect in the state of Meghalaya. Hence,
the present research assumes significance as a pioneering effort
to investigate the problems and constraints with a view to

promote the science education in Meghalaya-.

The review also highlights the importance: of favourable
attitude towards science-. It is the primary pre-requisite to
promote science education and to cultivate the interest in
science. Studies analysing the attitudes of high school students
were very rare. As per the review Darchhingpui’s study (1988) was
the only attempt to analyse the science attitude and it was
conducted among the college students in the stafe of Mizoram-

Also, the review endorses the need to develop an attitude scale
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to measure the science attifudes of the students, as there had no
standardised attitude scale for the North Eastern Region of
India- With this felt need . the investigator has constructed a
scale to measure science attitudes and has been used in’ the
present investigation to analyse the science attitude of high

school students in Meghalaya-
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The chapter deals wyth the method and procedure of the
study- The method adopted, the data gathering  instruments, the
selection of sample, the procedure for data collection and the
statistical technidues employed for the analysis of data are
described in detail. The pfesént study is intended to identify
the constraints and proﬁlems of teaching of science at the
secondary stage and to analyse the attitude of secondary school
students towards science. As such, it is a descriptive survey

with a causal comparative statistical design-

3.1. Population and the Sample

The universe of the study consisted of the entire High
Schools in the East Kﬁasi Hills Digtrict of Meghalaya-. Out of 120
High Schoools in East Khasi Hillé District, thirty schools (25%)
were chosen after giving appropriate weightage to locale and type
of school. The sample for the gstudy was drawn in & systematic
manner and consisted of 1000 students and BO teachers chosen on a
proportionate random basis from the above 30 schools. The
selection of the student sample was done aftr- giving appropriate
weightage  to factors such as gender, ethnicity, type and- locale
of the schools; and in the case of teachers, sex, locale and type
of school were taken into consideration. Out of 30 schools
selected for the study 2 were government high schools and 16 were
deficit and 12 were private schools (details of schools selected
for the study are given in Table 1) chosen at random from class
IX ‘of - these schools. The sample of 1000 students included 591

boys and 409 girls. Details of gstudent sample are pregented in



" Table 2. The teacher sample for the study consisted of 32 males

and 48 female science teachers (Table 3.

ﬁable 1
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Government High School (Roys)
Government High School (Givls)
St Anthony s High School
Auxillium Girls® High School
Laban Bengalee Boys High School
Laban Rengalee Girls High School
Lady Feane Girls High School
Jail Road Boys High School

Anath Ashram High School
Nongkrem High School

Sacred Heart Boys High School
Nongkseh High School

St Pominic High School

K«.J.-P. Girls High School

Fhasi Fnar Academy

St John Bosco High School
Ramakrishna Mission High School
Shillong Vidyalaya High School
Shillong Academy High School
Christian Academy High School
Garo Union High School

Umpling Girls High School

Arya Kenya Vidyalaya

Mizo Modern High School
Mawpynthaw High School

Sisters of Chrity Holy Child H.8.
Brook Side Adventist High School
All Saints School

Seven S5t School

Madan Laban Nepali High School
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Government
Government

Deficit
Deficit

‘Deficit

Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Frivate
Frivate
Frivate
Private
Frivate
Frivate
Frivate
Frivate
Frivate
Private
Frivate

Urban
Rural
Rural
Urban
Urban
Urban
Rural
Urban
Rural
Urban
Urban
Urban
Rural
Rural
Rural
Rural
Urban
Rural
Urban
Rural
Rural-
Urban
Urban
Urban
Urban
Urban
T Rural-



Table 2 (hl~\ b)
Details of students sample selected X =1900,
Type of School/ Boys © Girls " Total
Locale B st et e e bttt S
Non- Tribal Non~ Tribal Non— ~Tribal
Tribal Tribal Tribal
Government Urban 1 43 73 35 74 78
Schools
Deficit Rural 101 39 - 30 75 131 114
Schools Urban 7 60 &7 30 - 164 90
Private "Rural 2é6 a8z 10 53 36 133
Schools tirban S0 92 1é6 20 Y 112
471 529
Table 3
Details of science teachers selected for the study
Science Teacher by : Male Female Total
Type/l.ocale of = = ——meecemecmmes e
School Trained Untrained Trained Untrained
U 4 Q . 2 Q b
Government
R 0 O O O
u b a2 13 5 246
Deficit
R S 3 g 3 20
u 3 4 6 3 16
‘Private
- R 3 a 4 3 12
Total 80
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3.2 Tools and Techniques

The data for the St&dy from the select sample were

gathered employing the following tools and techniques :



(i) Buestionnaire for teachers to identify the constraints

and problem relating to science teaching-

(ii) Science attitude scale - Five point Likert type  scale

for students.
(iii) Fersonal interviews with Headmaster/Headmistress of
select schools and SCERT officials/government officials

in charge of science education.

3.2+.1 Questionnaire for Science Teachers

A questionnaire was devised by the investigator for
collecting data regarding the problems of science education from
science teachers in the high schools of East Fkhasi Hills
District. For developing the questionnaire, issues relating to
science education were identified, consulting the secondary
school science teachers, authorities and experts in the field of
science education. These were organised under four categories
suchl as planning, organising, leading and controlling so as to
study the problems systematicaily- The principles suggested by
(Good and Scates, 1934; Best, 1983; and Fox, 1969) and opinion of
the experts were sought while editing the gquestions. Based upon
this; the questions were modified and some of the questions were
dropped. The draft gquestionnaire was given to a panel of judges
and school teachers. It was further modified and edited‘ on the
basis of their opinions and suggestions. The final questionnaire

consisted of five sections. Section I sought information relating



to the personal and professional aspecfs of the teachers, while
the problems and issues velating to the teaching of science were
elicited in the next four sections. A copy of questionnaire is

attached as Appendix 1.

3.2.2 Science Attitude Scale (SAS)-

The attitudes Df.high school students towards science
was measured using a Likert—-type five point forcing scale devised
by the investigator for the purpose of the étudy- This scale was
developed following the standard procedure and statistical
techniques suggested by Edwards (1969). Eefore describing the
-stages of the development of the scale, it may be appropriate to
" discuss the various techniques of attitude measurement together
with the superiority df the Likert-type scale over various other

types.

The earliest device for investigating attitude through
direct or undisguisea means was developed by Bogardus (1925) to
study social distance among various ethnic groups. Thurstone
(1929) was the first one to adopt the method of psycho-physical
scaling .originated by Fechner for the scaling of judgements of
favourableness—-unfavourableness towards various Dbjects-'With the

aim of overcoming some of the weaknesses of Thurstone technique,

Likert (1932) developed an alternative method of ° scale -

construction known as the method of Summated Ratings. Guttman
H{1950) came to the field with his novel method of " scalogram

analysis. Osgood and Suci (1957) evolved a technique known as
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*The Semantic Differential Technigue?® and Coombs (1968) evolved a
technique = known as “The Unfolding Technique’®, to measure

attitudes.

The "contribution of the scale models for attitude
measurement for Thurstone in 1927 and Likert in 1932 are two of
the most in%luential works in the field and the methods developed
by ‘them have become the most widely used. To quote Edwards and
Kenney, although various techniques . for the - measurement of
attitude Have been suggested, the most frequently used methods
are probably fhurstone and Chave’®s method of Egual Appearing

Intervals, and the Likert’s Method of Summated Ratings.

Considerable controversy _occurred over the relative
merits of the Thurstone and Likert methods in the past few years.
Likert wmethod bhas the advantage over Thurstone method as it
requires less labour and at the same time gives equally reliable
results since the subjective influence of judges is eliminated in
the development of the scale. Studies wHich.have compared: the
Likert procedure with such alternatives as Guttman scales,
Thurstone scales, the semantic differentiél and the self  rating
measures have consi%tently shown that attitude measures developed
by the Likert procedure are more reliable and function more
effectively as predictors of behaviour (Edwards, 19446). The
comparative ease in administering and scoring Likert type scales
counts much in survey research. Likert method has yét  another

advantage over Thurstone method, that it can provide data
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regarding an individual’s Dpinidn about a specific issue covered
by a specific item as well as a total score representing his
attitude regarding the issue as & whole. Thuwrstone’®s items cannot
‘serve this dual function. The stages followed in the construction

of the scale are summarised below :

(1) " Developing an initial pool of items (differing degrees
of acceptance or rejection) concerning science
education in consultation with experts, and review of

standard literature relating to science education;

(2) Editing the items to contain single point statements to
obtain an almost equal number of positive and negative

items relating to science education;

(3) Classifying items under four major areas relating to
science education (planning, organising, leading and
controlling) so as to ensure that they touch upon all

vital aspects relating to these areas;
(4) Freparation of the draft scale and its administration

on a representative sample of respondents numbering

three hundred and seventy;
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(3) Scoring the reéponses based on a five point scale and
allotting total scores to the three hundred and seventy
scripts and arranging the scripts in the decreasing

order of merit according to the scores;

(&) Selecting the top hundred (top 27%) and bottom - hundred:
scripts (27%) and arranging the items responses of the
eixtreme groups to obtain the discriminating power of

each of the item in the draft scalej

(7) Selecting the best discriminating items from the pool

and preparing the final scale; and
(8) Assessing the validity and reliability of the scale.

3.3 Areas of Science Education
The science attitudes of the students were analysed
following the systematic approach under four.categories such as

planhing, organising, leading and controlling-

(1) Flanning of S;igggg Education

It is regarded_as one of the most important steps in
the managing of teaching—learniné process». In this step, the
teacher acts as a manager and has to formulate the objectives. He
makes analysis of the content into elements wh;ch are arranged
into logical sequence. He prepares the instruction for teaching

and uses his imagination and creativity in planning the



activities. The activitieé included in planning “are @ (1)
analysing of the whole system (8)~task analysis (3) entering
behaviour of the learner (4) specification of know ledge,  skill
and attitudes of students (3J) Identifying the student needs. (&)
Formulation of learning objectives, (7)) planning for the
criterion test (8) construction of criterion test. Respondents
agreement or disagreement to statements relating to the above
activities were taken as the index of positive/negative attitude

towards planning of science education.

{(2)0rganising of Science Education

This is the second step in managing., teaching-learning
concept. The learning sources are ovrganised by the teacher” so
that step learning environment and learning structuwres are
generated by the teacher for realising the learning objectives.
The teacher has to take decision about teaching strategy,
teaching aids, and factor of teaching. The main problem of this
step 1is to integrate teaching and learning resources-- This
reguires the framiné of teaching skills and practicing teaching
skills, then the teacher can make his teaching effective. The
views of the students relating to the abovg come under organising

aspect of science education in this subscale.

(3) Leading in Science Education

The teachers®™ task in this is to lead the students
activities in teaching learning process. The teacher encourages

the student activities and behaviour. The most important aspect



in this diversion is that; how the teacher motivates his students
in learning process-‘The main task of a teacher is to encourage,
to guide and to observe the students activities so that the
learning objectives may be achieved. The leading step involves
the wvarious type of instructions and teaching tactics. The
appropriate feaching tactics are selected by considering the
learning situations. The teacher has to make use of hie
imagination, creativity and experiences. Thus the steps, involved
i ‘teaching strategies, are encouraging and motivating the
students behaviour and activities. Items relating to above
aspects are presented in this subscale to know the stﬁdent’s

reaction-

(4) Controlling

Controlling is &also an aspect of science teaching.
Teaching is never complete without this step. The teacher takes
decision about the success of organising and leading steps that
how far these activities of teaching could achieve the learning
objectives. This step involves the evaluation of the teaching,
ocbserving and modifying the learning system. Different aspects
vrelating to controlling, moﬁitoring, regulating and evaluationing
are included in this subscale of the Science Attitude. Scale

{SASB) .«

3.4 The Item—Pool for the Scale
The initial pool  litems gathered with the help of

specialists and by referring the standard literature on the



subject were edited and cléssified'under the fouwr major areas
mentioned above. The precautipns based on the informal criteria
suggested by Wang (1932), Rird (1940), Edwérds ‘and Kilpatrik
(1948) and Thurstone and Chave (192%9) were taken while editing

the statements.

The initial draft of ?OO items underwent revisions many
a time, as a result of éonsultation with others and rethinking-
In order to test the items in regard to their internal
consistency and to eventually improve the scale, the draft was
sent to five judges for their comments. The four areas included
in the scale were explained. Upon their suggestions, some
stafements were rejected while others were improved upon.
Finally, the scéle contained 120 statements, 30 in each of the

four areas already mentioned.

Scoring Scheme for the Scale

For scoring the scale an arbitrary scoring scheme was
followed; The following weightage was assigned for each - response

category on a paositive statement.

S5A - Strongly Agree Response - o’
A - Agree - 4
u - Undecided - 3
‘D - Disagree - - 2
8D - Strongly Disagree N

23



For the negative statements the scoring scheme was
reversed. The total attitude score for each subject taking the
test was obtained by summing the value of each item checked by
the student. Thus an increase in scores indicated a more

progressive science attitude.

3.9 The Try-0Out

The five points forcing scale with 120 statements was
administered on 400 students selected from 30 high schools of
East FKhasi Hills District. The details of the sample selected

from item—analysis is presented in Table 4.

Table 4 )
Details of schools selected for the try out sample
S1. No- Name of the School Type of Schoonl Locale
1. Synod High School Deficit Urban
£- Khasi Pnar Academy High School Deficit Urban
3. 8t. Mary’s High School Deficit Urban
4. Sacred Heart Boys® High School Deficit Urban
5. Gorkha High School Deficit Rural
&- Nongkvem High School ' Deficit Rural
7. Smit High School Deficit Rural
8. Mawpynthaw High School Frivate Rural
?« 8t. Feters High School Private Urban
10. Seven S5t School FPrivate Urban
11. Green Hills High Schoonl Private " Rural”
i2. St. Albert School Frivate Urban
The procedure for making the responses was clearly

explained by the giving instruments to the respondents. The
- subjects were asked to respond to each statement on the scale in
terms of their own agreement or disagreement with the statement.
The respondent was required to show rthe extent of his

agreement(or disagreement) to a statement by entering a tick (\/)

P4



mark in any one of the five columns against it, marked : 8A, A,

Uy D or 8D.

All the 120 items were to be responded by the subject
in this manner. The test booklets administered on a sample of
S 400 students were scrutinised. Some booklets (17 in number) were
seem to be iﬁcomplete in some respect or other and as such were.
discarded from further analysis. Dropping a few at vandom (13)
the remaining booklets were reduced to 370 for facilitating

computations for item analysis.

3.4 The Item Analysis

The inventofies of 370 respondents were scored and
arranged in the ascending order based on the total scores
obtained by the respondents. Hundred scripts getting the lowest
scores (top 27 per cent) and hundred getting lowest scores bottom
(27 per cent) were taken to form the upper and lower groups.
These two groups provided critevrion groups for the purpose of
item analysis. The scores obtained for each item by these two
groups were only used fof calculating the discriminating power of

each item- The discriminating power was obtained by calculating

the *t° value using the formula recommended by Edwards.

The final score consisted items selected on the merit
of their *t7 values. Statements havirig 't° values significant .01
level were only considered for the final scale. Details

regarding the item analysis are given in Table 5.
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: - Table 5
Item analysis data for the science attitude scale
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Item No-. Difference Discrimi— = Accepted ~ §l. No. of the
in Draft in Mean nating or T selected items
Scale Scores Index *t° Re jected in the final
Values 0.1 Level scale
1 1.2 - 4.036 Accep ted 1
2 1.84 4.212 Accepted 2
3 1.86 G416 Accepted 3
4 1.92 S5.490 Accepted ’ 4
S L 0.72 1.89 Re jected -
& - 1.64 4.69 ' Accepted &
7 1.2 ' 2.112 Re jec ted
8 1.88 4.208 Accepted 8
9 1.08 4.7 Accepted S
10 " 1-4 2.182 Rejected
11 0.7 1.89 Re jected -
12 0.8 1.40 Re jected -
13 ' 0.2 0422 Re jected -
14 0.9 2.360 Re jected -
15 1.1 2.123 Re jected -
16 1.0 2-.-076 Re jected ’ -
17 1.9 4.883 Accepted 9
18 1.6 3.169 Rejected 20
i9 1.1 2.271 Re jected —-
20 0.6 1.738 Accepted 27
21 1.2 2.974 Accepted 10
ee 1.4 3.169 Accepted B 15
23 2.1 4.728 Re jected -
24 1.1 2.271 Re jected -
25 0.3 0.810 Re jected
26 0.8 1.914 Re jected -
27 0.6 £.290 Re jected - ' -
28 0.3 1.840 Re jected -
29 0.4 1.136 Re jected -
30 0-5 1.948 Re jected S -
31 2-1 4.962 Accepted 23
32 2.6 5.633 Accepted . 12
33 1.6 e.z Re jected -
34 0.7 1.502 Re jected T
35 0.7 2.082 Re jected -
36 0.2 D.514 Rejected -
37 1.2 2.116 Re jected
ag ’ 1.5 4 . 000 Accepted 28
39 1.8 3.904 Accepted 18
40 0«7 2.372 Re jected -
41 0.6 1.264 Re jected -
4e 1.3 2.326 Re jected -
43 0.8 1.491% Re jected -
contd. ..
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Item Na- Difference = Discrimi- Accepted S1. No. of the

in Draft in Mean - nating or selected items
Scale ' Scores Index "t° Re jected in the final
Values ' <01 Level scale

44 1.1 2.2878 Re jected -
43 1.7 3.587 Accepted 39
46 1.0 2.373 Re jec ted
47 1.2 2.428 Re jec ted .
48 2.6 5.633 Accepted ’ 16
49 1.4 1.886 Re jec ted -
50 1.5 2.453 Re jected - -
S1 1-4 4.986 Accepted 7
S2 1.9 4.360 Accepted 37
a3 1.1 3.202 ' Re jected -
54 1.1 2.423 Accepted 26
a5 1.6 3.383 Accepted 25
56 2.1 4.742 ‘ Accepted B &
57 2.4 S.8286 Re jected ' -
58 0.8 1.268 Accepted 13
59 2.2 Se740 Accepted 13
60 1.2 2.2818 Re jected -
61 0.7 0.924 Re jected -
62 1-1 2. 204 Re jected ' -
&3 . 1.3 2.126 Re jected -
64 1.2 1.686 Re jected -
65 0.8 1.412 Re jected -
&b 1.2 2.064 ‘ Re jected -
&7 2.2 4.132 Accepted 17
68 1.2 2.164 Re jected -
&9 0.7 1.816 Re jected : -
70 2.7 5.813 Accepted 36
71 1.2 1.046 Re jected -
72 2.1 4.372 Accepted 22
73 1.6 4.742 " Accepted 19
74 1.3 3.216 Accepted 34
75 1.2 2.068 - Accepted 30
76 1.7 3.484 Re jected -
77 Q.6 1.664 Re jected -
78 0.5 1.558 Re jected -
79 1.1 2084 Re jected -
80 1.3 2.104 Re jected -~
81 - 0.5 1.024 Re jected -
82 1 1.868 Re jected

83 0.8 0.986 Re jected
84 2.3 4.9462 Accepted 3a-
85 2.6 .213 Accepted 24
86 1.1 1.810 Re jected -
a7 1.2 2. 086 Re jected -
88 1.3 2.324 Re jected -
a2 1.4 g2.g12 Accepted ; 33

contd. ..
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Item No. Difference Discrimi- Accepted Sl1. No. of the

in Draft in Mean nating or selected items
Scale Scores Index 't* = Rejected in the final
Values 0.1 Level scale
0 0.9 1.613 Re jected -
1 1.2 1.862 Rejected -
92 Q.7 1.321 Re jected -
93 0.9 2.835 Accepted 29
4 1.2 2.-216 Rejected o -
] 1.6 2.328 Re jected ‘ -
26 .2 3.448 Accepted 38
7 1.8 1.612 Re jec ted -
8 1.0 2.124 Re jected -
9 .8 1.624 A Re jected -
100 i 1.926 Re jected "t -
101 1.2 2.016 Re jected -
1103 1.5 2.212 Re jected -
104 0.8 1-614 Re jected -
105 1.2 2064 Rejected -
1064 0.8 1.618 Re jected -
107 1.2 e2.128 Re jected -
108 1.1 2.425 Re jected -
109 0.6 1.4686 . Re jected -
110 2-1 4.56164 Accepted 40
111 1.9 S5.213 Accepted 31
112 1.2 2.686 Rejected -
113 1.6 2.898 Accepted 21
114 0.7 2.1284 Re jected o -
115 2 4.068 - Accepted 35
116 0.9 1.896 Re jected , -
117 0.8 1.912 Re jected -
118 0.7 2-125 Re jected -
119 0.9 2.086 Re jected -
120 1 1.98 Re jected -

To minimise the possible response-sets of subjects,
both kinds of statements, the positive and negative were
included. Statements were also chosen after- giving egual

weightage to the four areas in the scale already mentioned.

3.7 SAS : Its Final Form
For developing the final draft of the attitude scale,

forty best discriminating items (twenty two positive and eighteen
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negative) were selected from each of the four éreas under study.
Care was taken to keep related or similar statements of some
distance fvrom one another. Thus emerged the final form of the
scale. The Science Attitude Scale preceded with an introductofy
note carrying inséructions tofrespondents- The final- scale was
sub jected to statistical treatments in order to establish the
reliability and validity. A copy of the.final scale — the Science

Attitude Scale (8SAS) appear as Appendix 11

3-8 Reliability
For determining the veliability of the Science Attitude

Scale (5A8) the following methods were applied :

(1) Split — half Reliability

(2) Test - retest Reliability

The scores on the odd and the even items were taken
séparately on & sample of 30 subjects. Product - moment
coefficient of correlation was computed between the scores on odd
and even items; The reliability coefficient thus cohputed was
correlated applying  Spearman — Brown Frophecy formula (Garret:
C1966). 7 The calcﬁlaééq reliabi;ity coefficients Dfrthe subscales

and the science attitude scale are provided in Table 6.
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Table 6
Split—-half reliability coefficients of the four subscales and the
Science Attitude Scale (8AS5)
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Scales o Reliability Significant

Coefficient
(1) Flanning o Q.61 S <01 level
(2) Organising - Q.64 oM :
(3) Leading Q.72 ' ' "
(4) Controlling 0.69 "
(3) Science Attitude Scale Q.74 . : "
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# Values given after applying Spearman—-Brown Frophecy formula

Repetition (Test-retest) method was also employed to
compute the reliability of the scale- A group of 30 subjects was
given the test and retested after a couple of weeks of the first
testing. In order to minimize the possible influence of
intervening factors, the gap between the first and the second
testing was purposively kept short as suggested by Noll (1957) -
and Freeman (1965). Peérsdn ‘r’ between the two sets of scores
was computed. Test — retest reliability of the five sub—-scales
were also computed. -The obtained test-retest reliability
coefficients for the whole scale and the four subscales are given
in Table 7.

Table 7

Test-retest reliability coefficients of fhe four subscales and
the Science Attitude Scale (5AS)

Scales Fearson r
1. Planning 0.68
2. Organising 0.66
3. Leading ’ 0.70
4. Controlling Q.68
5. Science Attitude Scale (SAS) Q.69
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The method and procedu}e of collecting data have been
discussed in the preceding chapter. This chapter gives-in detail
the analysis of the data. The chapter has been divided into three
sections. SBection I deals with the analysis of the data " relating
to the problems in science education faced by the high " schools.
The analysis of the responses on Science Attiﬁude Scale [SA8]1 and
the four sub-scales have been presented in Section [1. Section
111 deals with the relationship befween the certain aspects of

science education and the science attitude of students.
SECTION I
PROBLEMS AND CONSTRAINTS IN SCIENCE EDUCATION

Thisg éection deals with the analysis of the data
relating to problems and constraints in séience education. The
sample selected for the study consisted of 80 science teachers
selected from 30 high schools. The problems and constrainté in
science education have been studied with the help of

questionnaire data collected from the science teachers.
4.1.1 General Information About Science Teachers

Details of the Igachef Sampl

The sample of science teachers of 30 high schools
consisted of 32 males and 48 females. The qualification of

science teachers and the training in teaching at secondary level
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Reliability tests emﬁloying the above two method reveal
that the Science Attitude Bcale (8AS) and the four subscales
enjoy & high reliability. The coefficient of‘correlations ranged
between 0.461 to 0.74 in the s@lit—half method and Q.66 to 0.70 in
the test-retest method whi;h are  stubstantially high and

significant at .01 level.

3.8.1.Validity

The investigator has depended on construct validity as
this ’is then used in attitudinal testing (Edwards 1969). The
test was conétructed on the basis of theoretical writings oan
science attitude by scientists like Wofford (1968) Itkin L (1955)
Ferlinger (1959) and Swan (19272). Further proper care was taken
at the time of conétructing items to maintain content validity
and by the item analysis, this was, further ensured. The high
discriminating power of items (higher than 2.58) significant at
addition, the careful definition of the continuum and the
selection of the items have been done after consultation with

“experts and referving to standard literature on the constructs.

The invéstigator has also validated the attitude scores
on the preSent scale with the scores as science attitude scale
developed b? Grewal and Grewal on a sample of 30 high school
students. The high coefficient of correlation 0.67 between the
two scores is a testimony for the validity of tﬁe‘ Science-

ﬁttitude Scale.
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3.9 Collection of Data

The investigator personally visited the schools
selected for the study and distributed the questionnaire for
teachers and administered the science attitude scale with
selected sample of students- fhe details regarding the school,
students and teachers are given in Table 1, 2 and 3 respectively-
The investigator also held discussionAwith the Principals of the
schools, officers of SCERT and their views were obtained

regarding the problems faced by schools in imparting science

education and also obtained their suggestions for its
improvement. The investigator sought the help of' the science
teachers for administering the science attitude scale to
students. Froper rapport was established and the directions to

respond to the statements were given. The students were then
requested to respond to all the statements on the four subscales
and return the booklet to the investigator. The data collection

took about & months from April to September 1995. ¢

3.10 Statistical Techniques of Analysis
The following statistical techniques were used for the

analysis aof data :

(1) Descriptive Statistics

The responses of the students on the science attitude
scale (SAS) were analysed using the standard procedures. Measures
- oaf central tendency. variability, skewness, -kurtosis - "Were

calculated to know the nature of score distribution. Fercentage
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distribution was worked out to analyse the responses on the

gquestionnaire data-

(2) Test of Significance for Mean Difference

The difference between the mean scores in science
attitude of students based on éex, ethnicity, type and locale of
the school was tested for significance using “t° test (Garret,

19466) .

(3) Analxsis of Variance

The technigque of analysis of variance (ANOVA) was
employed to study the interaction effects of the variables such
as sex, locale and type of school. For this. two way classifica-
tion of analysis of variance (2 X 2) factorial design was

employed.

(4) Chi-Square Test

Chi¥square test was applied to analyse the frequency
data reléting to various aspects of sciencé education such as
science clubs, science quiz, science exhibition, science
laboratory "and teacher’s encouragement to students attitude

towards science-.
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were examined. The percentage of qualified teachers in the rural
and urban schools were found out separately. The details are

presented in Table 8.

Table 8
@ualification and training of teachers by locale of schools

Qualifications Urban Rural Total

B.Sc. 6 (12.5%) & (18.75%) 12 (15.00%)
E.Sc., B-Ed. 36 (75.0%) 19 (59.37%) 55 (&8.79%)
M.Sc - 6 (12.5%) 2 (6.285%) ¢ 8 (10.00%)
tindergraduate = 0 S (15.62%) S ( 6.25%)
Total 48 32 80

It can be seen from Table 8 that the sample of 80
teachers had only 535 teachers who possessed a HRachelors degree
with a teacher training degree i.e., Bachelor of Education. Most
of the trained teachers belonged to urban schools. Majority of
science teachers in rural schools were untrained. There were a
few science teachers with a Masters degree in science. It is
significant to observe that there were teachers who are
undérgraduate teaching in high schools classes especially in
rural schools. The analysis reveals that there is dearth of both
tfained as well as gualified science teachers in the high
schools, especially in the rural areas. A close observation of
the data revealed that only 70 per cent of teachers were properly

qualified to teach science in high schools.
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Service Conditionsof Teachers

Since theve is scarcity of qualified teachers, it is a
usual practice to appoint teachers on ad-hoc and part time basis-
Keeping this in viéw, the service conditions of the teachers were
analysed with respect to their nature of appointment. The
teachers were appointed on permaneht, ad—hoc andlpart—time basis.
Teachers in sample from the rural and urban schools were studied

separately. The details are presented in Table 9. T

""Table 9
Mode of appointment of teachers by “locale of schools
Appointment Urban Rural Total
FPermanent 30 (62.50%) 12 (37.5%) 42 (S52.5%)
Ad-hoc 14 (89.16%) 12 (37.5%) 26 (32.5%)
Part-time 4 ( 8.33%) 8 (25.0%) 12 (15.0%)
Total 48 32 80
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Table 9 indicates that while 42 science teachers, out
of 80, holding permanent posts, 26 teachers were appointed on ad-
’hoc and 12 were posted on part—time basis. The percentage of part
time teachers and ad—-hoc teachers were comparatively higher in
rQral schools. This is a serious drawback, as the teachers
appointed on the ad-hoc and part—-time basis could not availh the
service benefits and do not havé tHe job security which may

affect their morale and dedication to the job negatively.
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4.1.2 Planning Aspect of S&ience Education

Flanning is the most important step because it is
needed to setup an effective teachingllearning environment. This
in turn demands adequate number of gualified and trained teachers
with knowledge of the Objectivés of science teaching- kKeeping
this point in view science teachers opinion on various aspects of

planning in science education were analysed-

Teachers opinion about the adeguacy of science teachers’

In general, the schools of this region are not having
enough qualified and trained science teachers. Opinion of the
urban and rural teachers were sought regarding the adequacy of
science teachers and the data have been provided in Table 10.

Table 10

Opinion of science teachers regarding the adequacy
' of teachers in high school '
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Adequacy of Teachers Urban Rural Total
Adequate 32 (bb.6&7%) 14 (43.75%) 46 (57.9%)
Inadequate 16 (33.33%) 18 (S56.25%) 34 (42.5%)
Total 48 32 80
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As per Table 10, 66-67 per &ent of the urban teachers
and 56.25 per cent of rural teachers reported about the
inadequacy. of trained graduate science'teachefs““in" the " high
schools. This is a significant findiﬁg as most of the high
schools especially in rural areas failed to appoint adequate

number of trained and qualified science teachers.
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Teachers’® opinion relating to salary

Though“the present pay scale for the high school
teachers is a reasonable one, the teaghers are finding it
difficult to live with their low salary due to the hardship of
life in the hilly_regién, especially in the interior villages-
The opinion of teachers regarding. their salary were collected and

presented in Table‘ll-

: Table 11 .
Opinion of teachers regarding the pay scales
Locale Sufficient Adequate Ingufficient Total
Urban 10 (20.83%) 20 (41.66%) 18 (37.50%) 48 (100%)
Rural 8 (25.00%) 10 (31.25%) 14 (43.73%) 32 (100%)
Total 18 (22.50%) 30 (37.50%) 32 (40.00%) 80 (100%)
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The opinion of urban and ryrural teachers, regarding
their salary did not show much a variatién as per daté in Table
11. The science teachers were unanimous in pointing out that
their salary is insufficient. More than 75 per cent reported

about the need for revision of pay and a raise in the salary.

Enowledge of objectives in science teaching

Objectives are specific and precise behavioural outcome
of the teaching-learning process. The knowledge of objectives in
teaching of a topic in science is highly necessary to make the
lessan effective. Keeping this point in view, teacher®s opinion
regarding knowledge of the objectives of science teaching were

asscertained and presented in “Table 12
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Table 12 o
Teacher awareness of the objectives of science teaching
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Response Urban Rural Total

Yes 38 (79.16%) 14 (43.75%) Se (65.00%)
No 10 (20.84%) 18 (546.23%) 28 (35.00%)
Total " 48 3p a0
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Teachers are well awaré of the objectives of science
teaching as indicated. by the data in Table 12. A close
observation of the data shows that majority of teachers (68 »)
ensured their kﬁowledge about the objectives of science teaching-
lLack of knowledge regarding the objectives was mainly reported by
science teachers from rural schools. This emphasises the need for
giving orientation and training to teachers especially from the
rural area with respect to the aims and objectives in science

teaching-

Lesson planning in teaching science

Lesson plan is a bldéprint employed by the teachers to
realise both the geneval and specific objectives of science
teaching. It gives the steps in teaching and is a guide to follow
the various teaching points and present the different  activities
during the couwrse of teaching. Thus lesson planning is a
hecessary pre—-requisite for effective teaching of science
sub jects at the secondary level. Teachers views regarding the

lesson planning is presented in Table 13.
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Table 13
Opinion of teachers regarding lesson plan

Items Urban Rural Total
Regularly 22 (45.83%) 10 (31.25%) 32 (40.00%)
Sometimes 26 (54.16%) 22 (&8.754%) 40 (60.00%)
Total 48 32 80

The data in Table 13 reveal that science teachers in
the secondary schools are not in the habit of preparing the
lesson plans. Majority Qf teachers (60 %) yveported that they
prepare lessons sometimes, while the rest used to prepare the
lesson plans regularly. Thebinvestigation recognises the need to
take steps in order to popularise and insist the preparation of

lesson plans in teaching science.

4.1.3 Organising Aspect of Science Education

If is essential to generate effective learning
situation in order to produce the desivred behavioural change
among the learners. For this the teachers have to organise and
utilise the learning resouwrces " effectively. Adeguate room,
library and laboratory facilities are hence necessay for
effective science teaching. This aspect has been investigated in

the present study.

Views reqarding classroom facilities

For effective science teaching, classvroom facilities

are very much required. The school should provide adeqguate
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facilities. Teachers were asked to opine about the classroom

facilities and arrangements. THe details are given in Table 14.

Table 14
Dp1n1on of teachers regardxng classroom fac111t1e5
Items More than Enough Not Enough™ '~ Total
and Enough
Seating Arrangement S0 (62.50%) 30 (37.50%) 80 (100%)
Lighting Arrangement 34 (42.30%) 46 (S7.50%) 80 (100%)
Furniture S2 (65.00%) 28 (35.00%) 80 (100%)
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The opinions of science teachers indicate that 42.5 per

cent of the teachers were satisfied with the seating
arrangements. However, regarding the light and ventilation, §7.5
per cent of teachers, complained about the poor 1light and

ventilation in the classrooms which hinder their teaching. Again
6% per cent of teachers agreed that classvoom furniture was
adequate in the schools. It is clear from the opinion of majority
of the teachers that seating arrangement and furniture facility
was not a constraint in teaching in schools. However, there is a
need to improve the lighting and ventilation in schbols as many
teachers have complained about the inadequacy of classroom

facilities and seating and lighting arrangements.

Science library and facilities available

School library and veading room facilitates self
learning among the students-. Several studies have shown that the
library facilities are poor in most of the schools .The

investigator also observed that there were no library in  many
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schools and the books were dumped either inside the office room
or teacher’s common vroom.In order to get a clear picture about
the condition of the libraries: in high schools the teachers were
asked to repond about the ' place in which the library is
functioning. Table 15 presenté the data relating to library and

reading rooms.

' Table 15
Opinion of teachers regarding the location of library in schools
Items Number aof Schools
Seperate Library Room 14
Teachers Room 10
Any Other Room A é
Total 30

Out of 30 schools selected fovr the gtudy only 14
schools had a room, specially meant for library and in 10 schools
the library books were kept in teacher’s common room and in  the
rest of the schools there were no specific room for the proper
library. From thfs it igs clear that many schools do not have
library. School library being a rich resourcé for self-learning

for students, this is a major constraint in science education-

Further the investigation probed into the person
incharge of school libraries and the data are provided in Table

16
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) Table 16
Opinion of teachers regarding the person in charge of library

B e U e T D e e e e

Fersons in Charge Number of Schools
Headmaster/Headmistress I S
A full Time Librarian _ 10
One of the Teachers 15
Total 30
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Table 14 gives the details regarding the persons in
charge of the-library- Sﬁt of 30 schools, in majority of the
" schools (15 schools) the teachers were found to discharge the
duty of the librarian apd in S schools the Headmaster/
Héadmistress was holding the charge of -the school library. The
services of a full time librarian was found available only in 10
schools. From this analysis, it is clear that schools with full
time librarians are very few in number and this may be one of
the reasons for the inefficient working of most of fhe school

libraries.

Details regarding availability and utilisation of reference bopoks

in science in the library

The Scintific knowledge has advanced tremendously in
the recent past. The teachers as well as students find it
difficult to keep. pace with this explosion, in the absence of
reference books, enéyclbpedia and journals. The reference books
are absolutely are essential to up-date the knowledge and even to
supplement the teaching of science in the classrooms. With this
end in view, the teachers opinion about the availability - and

utilisation of reference books were examined.
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Table 17 gives the data regarding the extent of
availability and utilisation-bf reference books in science for

students and teachers in high schools.

Out of 80 teachers responded, only 31 teachers (38.75
%) reported that their schools had enough reference materials in
science, while 61.25 per cent stated that the school did not have
enough reference materials for students. Regarding the extent of
uwtilisation of these materials 32.5 per cent of teachers reported

that reference materials were made use by students.

Regarding = reference books in science for teachers
majority of the teachers (66.85 4) reported that they had enough
reference materials. Many teachers (33.75 per cent) however
opined that there were not enough reference materials in tﬁeir
schools. Regarding the extent of utilisation of reference
materials, 52.5 per cent teachers stated that these reference
materials were not used while 47.5 per cent teachers reported

that reference materials were made use regularly by the students

and staff.
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Table 17
Opinion of teachers about the extent of availability and
utilisation of reference materials

Ttem - Extent of Availability Extent of Utilization

Enough Not Enough Total Always Sometimes Never Total

Reference Books 31 49 80 26 54 - 80
for Students in (38.79%) (&61.23%) (100%) (32.30%) (67.50%) (100%)
Science ¥

Science Reference a7 53 80 38 . 42 - 80
Books for Teachers (33.75%) (&46.25%) (100%) (47.50%) (53.50%) (100%)
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It is evident from the above analysis that sufficient
number of reference books in science for students and teachers
were not available in many of the schools. In majority of school,
the utilisation of reference materials was much to be desired.
The reasons for this may be due to improper management of school
libraries in the absence of librarians and reading interest.

Teacher opinion reqgarding student interest in science books,.
science journals etc.

One of the duties of the @science teacher is to
cultivate reading habits and encourage the students in reading
books and journals. In order to find out the student interest in
reading books and journals, the teachers opinion were analysed-
Table 18 gives the teacher opinion regarding student interest in

reading science books and journals.
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. Table 18
Opinion of teachers regarding student interest on science books,
and :journals
Interest _ : Teachers Responded
Number Percentage

Satisfactory : 32 (40%)
Not Satisfactory 48 (&HO%)
Total 80
Students interest in reading science books and

journals was reported satisfactory by 40 per cent of the science
teachers, but the majority of the teachers stated it to be.highly
unsatisfactory. From the above analysis, it may be concluded that
there is scarcity of science books and journals, and more over
students were not guided in making use of the available materials
effectively. It is the responsibility of science teachers to
inculcate interest among students and create healthy reading

habits.

Reasons Relating to lmproper use of Library

A well equipped and well managed libra}y is indeed the
foundation for education- But the present state of library in the
high schools have much to be desired. The school libraries are
not well organised in the high schools and the reasons for this

have been investigated with the present study.
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: Table 19
Reasons relating to improper use of library books
by students

Reasons Teachers Responded,
Number: FPercentage

No Library Feriod , 11 13.75

Students are Not Interested , 10 12.350

No Person In-Charge of Library 19 23.75

Number of Books are Not Sufficient 40 ) S50.00

Total a0

Table 19 gives the reasons for the improper use of

library books by students. It is seen that majority of teachers
(30 %) indicated the iniyequacy of the numbevr of books as the
main reason, while absencélof a trained librarian was pointed out
by 23.75 per cent of teachers. Students lack of reading interest
was mentioned by 12.5 percent of teachers and lack of library

period was reported as the reason by 13.75 per cent of teachers

in this respect.

Teachers suqgqgestion for the better functioning of school library

Teachers views on improving the functioning  of the
school library were studied. Table 20 gives the suggestions of

the teachers for the better functioning of school libraries.



Table 20
Opinion of teachers regarding better functioning of school library

Item Teachers Responded
- Number - -~Fercentage
1. Appoint a Trained Librarian 7 8.75

2- Frovide Facilities for Students

in the Library 8 : 10.60
3. Give Additional Benefits to Those in Charge

of Library ' : : 6 e 750
4. Allot Library FPeriods in the Time Table 11 - 13.75"
5. Purchasing of New Books Every Year 48 60 .00
Total 80
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Acquiring new books every year was recommended by &0
per cent of teachers for the better functioning of school
library. Allotmenttof library periods in the school time table
(13.75%) ‘providing better reading room facilities” in the school
library (10%4) and appointment of a trained librarian (8.75%) were
the other suggestions given by the teachers.

Science'laboratory i the school

Experimentation involves ‘learning by doing®, and there
can be no substitute  for this at the secondary stage of
~education. Science laboratory with adequate equipments and
materials is very important for science education. Table 21 shows

teachers opinion regarding the type of laboratory in schools.
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_ _ Table 21 .
Dpinion of teachers regarding the type of laboratory

ITtems 'TeachersiResponded
Number Fercentage

1. Common Laboratory for all 49 61.25

Science Subjects
2. Common Laboratory for Physics : 25 31.25

and Chemistry
3. Separate Laboratory for all b 750

the Science Subjects :
Total 80

Common laboratory for all the science subjects was

suggested by 61.25 per cent of the teachers. While 31.25 pér cent
of teachers the laboratory should be common for Physics and
Chemistry., while the rest 7.50 per cent of teachers opined that

there should be separate laboratory fovr all the science subjects.

Demonstration of experiments

Demonstration by teachers or in co-operation

pupils is an effective method of teaching as compared to

. with

the

lecture method. By using this method it is possible to easily

impart concrete experiences to students during the course

lesson. Table 22 'gives the teacher opinion with respect

demonstration of experiments.

Table 22

Opinion of teachers regarding demonstration of experiments

of a

to

Category “ : Teachers Responded
Number Fercentage .
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Demonstration is necessary in science teaching .28 35.00
Demonstration is not necessary 52 6500

B 7 =05



Analysis of the data in the Table 22 reveals  that
majority of the teachers (&65%) did not advocate for demonstrating
experiments in the schools« This is a serious " limitation in
science teaching which may;.be due to lack of laboratory
facilities and lack of involvement or dedication on the part of

the teachers.

Experiments sre, Demonstrated

Teachers opinion about the place for demonstrating the
science experiments were analysed and details are shown in Table
£23. It reveals that science laboratory as a place to demonstrate
the experiments was mentioned only by 32.14 per cent of teachers.
Majority of teachers (42.85%) were found to use the laboratory as
well as the classroom for demonstration while classroom was

mentioned by the rest 25 percentage of the teachers. I

Table 23
Opinion of teachers regarding the room where experiments are
demonstrated
Room : Teachers Responded
‘ Number Fercentage

Laboratory 9 32-14
The Classroom 7 25.00-
laboratory as Well as the Classroom i2 42.85
Total 28
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Availability and Utilisation of Laboratory Eguipments

Laboratories are most essential for science education.
Science cannot be taught without experimentation - . and

demonstration of scientific facts and principles. The importance
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and utility of science laboratories for teaching science at the
secondary level cannot be overlooked. Keeping this fact in view
teachers were asked to reépond about the availability of
laboratory eqqipménts and chemicals for the proper utilisation of

science laboratory. Table 24 contains the data for this.

: - Table 24
Opinion of teachers regarding the availability of equipments
' and chemicals
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Availability B Teachers Responded
Number Percentage

Equipments

More Than Enough 32 40

Not Enough 48 60

Total 80 100

Chemicals :

More Than Enough 56 70

Not Enough 24 30

Total 80 100

It is clear from Table 23 that according to the 60 per
cent of teachers the equipments to teach the concepts in science
were not enough. Only 40 per cent of teachers reported that™ they
had enough equipments to teach science. Regarding chemicals, 70
per cent of teachers who opined that they had enough chemicals in
~the school. However, 30 ber cent teachers complained about the

‘scarcity of chemicals in their schools teo conduct esperiments.

Provision of Laboratory Attendant

For the better functioning of school laboratory the

assistance of a laboratory attendant is necessary. Attendants for
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laboratories can assist the teacher in setting the experiment and
demonstrating them. The post of a laboratory attendant is  seldom
filled up in schools. It is a usual praétice to entrust the work
. to peons of the school, who had no idea about the science
practical-. Feeping this fact in view, the teachers were asked
whether a laboratory attendant is available or not in their
schools. Table 25 provides the data regarding this.
Table 25

Opinion of teachers regarding the availability of laboratory
attendant in school
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No. of Schools Having Laboratory School not Having Lab. Total
Attendant Attendant
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Analysis of the data reveals that 1in majority of
schools (21) the laboratory attendant post is not filledup.
However, thé science teachers of 9 high schools reported that
they received the assistance of a laboratory attendant in

schools.

4.1.4 lLeading Aspect of Science Education

Learning readiness among students is very important for
effective science teaching. Motivation plays an important role in
achieving the learning objectives. It is the duty of the  teacher
to encouvrage the students for their active involvement in  the
learning process. The role played by the tgachers in motivating
the students, guiding iﬁ theiﬁfpractical work etc.are-analysed in

the leading aspect of science education-
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Guidance Frovided for Practical Wark

For the proper utilisation of laboratory by the
students the guidance of the teachers is a must. Due to lack of
time, teachers normally demonstrate thev experiments and the
students become mere observers. Scientific principles and
applications can be rendered more meaningfully by encouraging the
students to do practical work by themselves. Table 26 gives the
extent of encouragement given -by. the teachers to students in
conducting the practicals by themselves-

Table 26

Opinion of teachers regarding the extent of encouragement given
- to students for doing practical work

Extent of Encouragement Teachers Responded
Number Fercentage
Of ten 65 81 .25
Rarely 15 18.75
Total g0 100.00

It is clear from Table 26 that majority of teachers”
encoufage the students to do practical as 81.25 per éent teachers
reported that they often often encourage students to do
practicals. Only a few teachers le-ES%) stated that the students

are ravrely encouraged to do practical work-.

Guidance Frovided for Library Work ;

it is the duty of the teacher to guide the students for
effective use of library. Table 24 gives the details regarding

the teachers who guide the students for effective use of library-
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' Table 27
Teachers who guide the students for effective use of library
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Table 27 reveals that.most of the science teachers

(F0%) guide the students in using the library effectively.

Encouragement Given to Students for Farticipatipag in Co-
Curricular Activities

For supplementing the teaching of science a number of
co-curricular activities such as science club, science exhibition
can be organised. FParticipation in various activities of science
club alsc helps to develop organisational skills and widens his
interest in séience- Teacheré were asked to respond about the
extent of encouragement given to students in this regard. Table
28 presents the data-

Table 28

Opinion of teachers regarding the schools where science club is
functioning and not functioning ;
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Science Club Teachers Responded

Number Fercentage
Functioning 4 30.00
Not Functioning 21 70 . O
Total 30

Table 28 reveals that out of 30 school selected for:the
study, the science club activities were organised only in 9 high

schools while majority of schools (21) do not have science clubs.
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Reasons for Net Organising Science Clubs

Opinion of teachers regarding the reasons: for not
organising science clubs in schools were studied. The details

are presented in Table 29.

Table 29
Opinion of teachers on not organising science clubs in schools
Items Teachers Responded
Numbey FPercentage

1. Lack of initiative on the part 7 12.94

of teachers '
2- Lack of enthusiasm on the part of 18 33.33

students

3. Lack of encouragement from school . 29 53.70
authorities . :

Lack of enthusiasm on the part of school authorities
was found to be the main reason for not organising science clubs
in many schools as reported by S3.70 per cent of the teachers.
Lack of enthusiasm on the part of 5tqdents WARS tﬁe reason  given
by 33-33 per cent of teachers while 12.96 per cent reported aboutl

the lack Df.encouragement from school authorities.

Activities of Science Club

The activities of science club are presented in Table
30. The analysis was done for only those schools- where science

"clubs were found functioning-
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_ Table 30
Opinion of teachers regarding the activities of science club

Field trips =5
Science Quiz Q
Science Exhibition &
Excursions 4

Data given in the Table 30 reveal that out of 9 schools
having science clubs, science gquiz was conducted by all these
schools. Teachers have given multiple answers for the various
science club programmes. Science exhibitions weve conducted as
part of science club programme as reported by 6 teachers.
Excuwrsion and study tours were undertaken as a part of science
club programme, as reported by 4 teachers, while field trips were
reported by 5 teachers. From this it can be concluded that the
common activities of science clubs are organising science quiz,

science exhibition, field trips and excursions.

4.1.5 Contrailing Aspect of Science Education

Evaluation and monitoring are important aspects of
teaching learning process. Assessing the extent of learning and
giving the students feed-backs, revision of lessons and updating
knowledge and skills through in-service courses are the parf

controlling aspects of science education.

Adeguacy of Time in Reviewing Syllabus

It is necessary to review the lessons at the end the

teaching session to know the gaps learning of the students.
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Keeping this in view teachers were asked to give their opinion
regarding the reviewing of lessons. Data regarding these are

given in Table 31.

Table 31
Opinion of teachers regarding review of lessons
Review of lessons o Teachers Responded
T Number Fercentage
Yes 38 47 .50
No 42 S52.80
Total 80 100.00

Majority of teachers (292.5 %) reported that they used
to rvreview the lessons in order to find out the gaps in students

learning.

Bepefits of In-Service Courses

Science teachers must have adequate hknowledge and
skills in using the laboratory equipments and should make use of
the facilities to develop skills among the students. Teachers
have traditionally relied upon in-service programme, refresheyv
course etc., for enhancing their knowledge and skills. A number
of research studies have been conducted to identify the .nature
and need of in-service training for science teachers (Nair, 19463;
Jamuna, 1987). In the present investigation the teachers were
asked to oﬁine about the benefitg'of in—-service programmes. The

data are presented in Table 32-.
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Table 32 ,
Opinion of teachers regarding the benefits of in—-service

praogrammes
Items : : ' Teachers Responded
Number - Fercentage
1. Received upto-date Information 72 O 20.00
2. Received Experience in Practical UWork 48 o 60 Q0
3. Got Opportunity to get Familiarised 31 T 38.75
with New Methods and Technigques o s :

4. Bot Training in the Use of 22 27.50
Audio—-Visual Aids - ‘ o
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Analysis of the data reveals that the science teachers
are of the opinion that they received up—-to-date information
through in—service courses, as reported by 90 per cent teachers.
Training in practical work was received by 60 per cent of
teachers and 38.75 per cent of teachers claimed that they got
ohportunity to acquaint with the new methods and techniques of
science teaching. It is worth mentioning that 27.5 per cent of:
teachers mentioned that they received training in the use of

audio visual aids during the in-service programme.

Drawbacks aof In-Service Courses

The reasons for the dissatisfaction with the existing
in—service programme were sought from science teachers and ' the

date is presented in Table 33.
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Table 33
Opinion of teachers regarding their dissatisfaction with the
In—-Service Course
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Category - - S : Teachers Responded
' Number - Fercentage
1. The Course was monotonous - 1T - 13.75
2. The Course was too Lengthy - : 1 - 23.75
3. Difficult Concepts were not Given a8 47 .50
due Emphasis : o
4. Modern Methods of Training was not Given - 32 40.00
S. Resource persons were not Available , i2 15.00

Difficult concepts and principles of science teaching
were not discussed during the in-service programmes. This was the
main defect stated by the majority ﬁf the teachers (47.3 %) for
the in-service training. Some teachers (40 %) reported that
modern methods of teaching was not given any attention. A few
teachers (23.75 %) however observed that the in-service course
was too lengthy. Non—availability of good resource persons was
indicated as the drawback of in—-service course by 15 per cent of
the teachers. Investigations conducted by other researchers have
also identified similar observations regarding the in—service

programme .
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SECTION II
4.2.1 Nature of Score DistriSQtion on the Science Attitude Scale
and its four Sub-Scales
The filled up response sheets of 1025 subjects were
scored using the conventional method of scoring (detailed in
Chapter I11) and the scores were subjected to further statistical
treatments with a view to reveal the important statistical

properties by them-

“First of all, the fregquency distribution of the
attitude scores on the Science Attitudg Scale and the sub-scales.
planning, organising, leading and controlling were constructed
for the students sample. The graphical presentation of the score
distribution is shown in figure 1 for the total SAS and in figure

2, 3, 4, and I for the four sub—scalesf

The relevant statistics for the SAS and its four sub-
scales are given in Table 34. Data reveal that measures of
central tendency is very close and the range between them is very
low. Distribution of scores show that it is negatively skewed and
the values of kurtosis indicate that it is platykurtic-

Table 34

Some statistical parameters of scores on (S5AS) and it’s four
T - ’ sub-scales

Scales Mean Median Mode Standard Range Skew— Kurtosis
Deviation ness '

SAS - 138.18 137.88 1346.90 12414 117 —-10.014 21.58

Flanning 45.23 45.34 45.96 5.914 - 39 ~10.992  24.44

Organising 31.34 31.13 36.-89 4.637 51 ~ 6.098- 11.14

Leading 36.15 34.33 36.84 5.434 43 ~ P.048 2.60

Controlling 26.74 26.87 27.03 4.269 31 - 0.028° 0.01
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4.2.2 Sex Difference in Science Attitude

Many researchers have identified gender as a facto
influencing the attitudes of individuals. The sample for th
presént study consists of 391 male and 409 female students. Th
Science Attitude Bcales of male and female students wer
compared, in order to find out the influence of sex o©on scienc
attitude. The comparison was carvied out for the scores on Sf#

and the subscales. The scores are presented in Table 35.

: Table 35
Science attitude scores of male and female high school students
: on SAS and it’s four sub-scales
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Scale Se N M MD SE t p
Male 591 44.724

Flanning Q0.195 0.383 Q.509 NS
Female 409 44.919
Male 591 30.675

Organising 0.5316 0.291 1.774 NS
Female 409 31.1214
Male 591 35.612

Leading 0.112 0.349 0.320 NS
Female 409 35.724
Male G591 PLH214

Controlling G.0&0 O.264 0.228 NS
Female 409 24.279
Male 591 137.176

Total Scale 1.097 0.880 1.246 NS

Female 409 138.273

The science attitude scores of the male and femal
students did not show statistically significant difference in th
overall science attitudes and the four aspects of scienc

education as the "t° values obtained for the two groups wer
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found statistically non-significant. This indicates that gender
is not a factor related to science at£itude- The result of this
study cnntradicfs " the findinés of a study conducted by Dutta
{197%9) where significant positive correlations (at -01 level)
were observed for boys and girls in their attitude towards

science-

4.2.3 Type of School and Science Attitude

There are different types of schools in Meghalaya, such
as government, deficit and private schools. The influence of the
private school on students attitude has been established in many
studies. In the bresent investigation, an attempt has been made
to find out the influence of the type of school on student
attitude towards science. The science attitude scores of students
from government, deficit and private schools were compared forv
the science attitude scale and the sub-scales. The details are

given in Table 36-.
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Table 36 A
Science attitude scores of students belonging to government,
deficit and private high school on GAS and its sub-scales
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Flanning -
A. Government 152 44.204

AL B 0.894 0.343 1.647 NS
B« Deficit 499 4%5.098 R & C 0.474 0.401 1.181 NS
L« Frivate 349 44.6P5 A & € 0.421 0.573 0.734 NS
Organising :
A. Government 152 31.336 A & B 0.283 0.471 0.601 NS
B. Deficit 499 31.0532 EB & C 0.596 0.283 2-111 .05
C- Frivate 349 30.456 A & C 0.880 0.481 1.829 NS
Leading
A. Government 152 334461 A & B 0.283 0.471 1.290 NS
B. Deficit 499 3é6.114 B & C 1.025 0.361 2.838 .05
C. Private 349 35.089 A & C 0.372 0.5328 0.698 NS
Controlling
A« Government 152 26.447 A & B 0.165 0.384 0.429 NS
B. Deficit 499 24.283 B & C 0.188 0.284 0.657 NS
C. Private 349 26.095 A & C 0.353 0©0.410 0.862 NS
Science Attitude Scale
A. Government 152 137.882 A & B 0.593 1.289 0.462 NS
B. Deficit 499 138.475 B & C 2.188 0.922 2.374 .05
AXC 1.595 1.362 1.171 NS

C. Private 349 136.287

" The data presented in Table 3& indicate that the
science attitude scores of the government and deficit school
students did not show much difference in thé total science
attitude scale and its sub-scales ana the 't° values were found
to be not significant ét any iével bf confidence. The mean
attitude scores of the students from government and deficit did
not show much of variation. Similar trend was noted in a study
conducted by Williams (1981) on the attitude towards science
among the Students from governmént and deficit schools.
Further it is found that the science attitude scores did not show

any statistically significant difference in” the "planning  and

134



controlling aspect of science education. However, statistically
significant ‘differences were found on organising and - leading
aspects of science education as well in the total scale, and  the
mean attitude scores were higher for the students of deficit
aschools than the private schools. The results revealed that the
deficit school students possess more favourable attitude towards
science than the students from private schools-lThere is not much
variation ih the aétitude scaores Df students of government and
private schools as the t—-test failed to retuwn statistically

significant values for comparison of the mean scores.

4.2.4 lLocale of Schools and Science Attitude

In order to make a comparative study of the attitude of
urban and rural students the science attitude scores of urban and
rural students were analysed by applying t—test. The results are

presented in Table 37.
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Table 37
Science att1tude scores of urban and rural high school students
on SAS and its sub-scales :

Scale Type of School N ™M MD SE t p
Urban 584 44 . 499

Flanning : 0.82346 0.365 0.648 NS
Rural 416 44.935
Urban 584 30.855

Organising 0.078 0.277 0.282 NS
Rural 416 30.933
Urban 584 35.4651

Leading 0.015 0.322 0.046 NS
Rural 416 35.666
Urban 584 24192

Controlling G.121  0.859 0.466 NS
Rural 416 26.313 '
Urban 584 137.502

Science Attitude Scale 0.287 0.842 0.340 NS
Rural - 416 137.788
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The science attitude scovres of the urban and rural high
school students did not show any statistically significant
difference in the total scale as well as in the sub-scales. The
*t* values obtained for the mean differences were rot found
statistically significant at any level of confidence- The finding
reveals that locale of schools is not a factor rvrelated to science

attitude-

4.2.5 Ethnicity and Science Attitude ;
The science attitude scores of the “tyribal- and non-
tribal students were compared to find out the significant

difference in theilr mean science attitude scores. Analysis was

done after classifying the students as tribal and non-tvibal on

1346



the basis of their ethnicity. The details of analysis are given

in Table 38.

Table 38
Science attitude scores of tribal and non—tribal high school
students on SAS and its four sub-scales
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Scale Type of School N ] MD SE t p
Tribal 521 44.015

Flanning 1632 -0.361 74.526 .01
Non-Tribal 479 G5 . 647
Tribal el 30.388

Organising 1.042 0.272 3.836 .01
Non-Tribal 479 31.430
Tribal 521 35.107

Leading 1.147 0.330 3.477 .01
Non-Tribal 479 34&.285
7 Tribal 521 25.812

Controlling 0.898 0.257 3.494 .01
Non—-Tribal 479 26.710
Tribal 521 135.361

Total Scale 4.719 0.889 5.6%93 .01

Non-Tribal 479 140.079

The science attitude scores of the tribal and non-
tribal students showed statistically significant difference in
the total scale as well as in the sub-scales and "“t" values
obtained for the two groups were found significant at .01 level.
The -results of the study indicates that the two groups differ

significantly in their attitudes.
4.2.46 Analysis of Variance {(ANOVA)
The study employed the factorial design of analysis-. of

variance to test the interaction effects of the variables such as
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sex, locale and type and schools on the scores on science
attitude scales and its four sub-scales. The summary of analysis
aof  variance (ANOVA) on scores on the Science Attitude Scale and

the four sub-scales ave given 'in Table 39.

Table 39
Summary of analysis of variance on science attitude scores
(a) SUB—-SCALE PLANNING
Source of ‘ Sum of df Mean Square F - P
Variation Square n oo
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Two Way Interactions

Sex & Locale 5.46802 1 5.-6802 0.17682 NG
Sex & Type of School 354.8178 2 177.4089 55037 01
Locale & Type of School 79.7312 a 39.8656 1.2367 NS
Error 31911.88 0 32.2342

Total 33185.791 799
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The analysis of variance returned F-values significant
at .01 level for the scores on sub-scale planning for sex and
type of school (F = 5.5037, p < -01) where as the sex and
locale, type of school and locale were not found significant.
From this it can be ascértained that there is interaction effects
of sex and type of school on the attitude scores of  students.
This leads to the conclusion that male and female students from
givernmenf, deficit and priVate schools differ significantly in

their attitude towards science-
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Table 40
Analysis of variance on science attitude scores
(b) SUB~-SCALE ORGANISING
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Source of : Sum of df HMean Square =~ F p
Variation Square
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Twa Way Interactions

Sex & Locale 8.756 1 B.756 0.489 - N8
Sex & Type of School 241 .49 - Foud 120.745 G704 =01
Locale & Type of School 201.464 2 100.732 5.626 .01
Error ©17783.92 990 17.9029 '
Total 184636.231 999

Table 40 reveals that the analysis of variance

recognised significant differences in the science attitude scores
on sub-scale organisation especially in the interaction between
sex and type of schopl (F = 6.744 P < .01) and so also between
locale and type of scheool (F = 5.626, F < .01). But the
interaction between sex and locale was not found significant.
From this it can be concluded that the science attitude of male
and female students from different +type of schools differ
significantly. Students of government, deficit, and private
schools iﬁ rural and.‘urban area also showed statistically
significant difference in their science attitudes.
Tablé 41

Summary of analysis of variance of science attitude scores
(c) Sub~-Scale LEADING
Source of o - Sum of df Mean Sguare F p
Variation - S Bguare i o : S
Two Way Iﬁteractions '
Sex & Locale : 35.7844 35.7844 1.3601 NG

Sex & Type of School 595.1918 1 297.5959 ° 11.3114 w0}
fLocale & Type of School 222.3454 a2 111.1727 - 4:28%94 ° N&
Evror 260446 .3577 0 263095

Total T 12748335 999



The analysis of variance on science attitude scores on
the subscale leading is presented in Table 41. The data reveal
that interaction effect is significant between sex and type of
school on the science attitude of students. From this it-can be
ascertained that students (both male and female) from different
type of schools (government, deficit and private) differ
significantly in their attitude towards science. With a non
significant interaction between sex and locale (F=1.3601) it can
be céncluded that male and female from rural and urban schools
fail to differentiate in their attitude scores on the leading
aspects of science.

Table 42

Summary of analysis of variance on science attitude scores
(d) SUB-SCALE CONTROLLING

e o tas ot S0 o o e s e R oo S0 et b Srese Lains Sats hobin S} St St ke S Sty St (M S Py e e Lot AetR AP Ao S T S St SSRGS S Moo S} g Y S LLs H4AS A e Saies beite g Slots Sk e o S gt iy e o o

Source of . Sum of df Mean Sguare F p
Variation Square : S

Two Way Interactions

Sex & Locale 0.4191 1 0.4191 0.0859 NS
Sex & Type of School 223.069 2 111.5349 6-89 01
Locale & Type of School 164.9792 c 83.48%95 5.099 «01
Ervror 16015.614 990 16.1773 ' o
Total 16617.436 P99 !

Table 42 shows the two way interaction of sex and
locale, sex and type of school and locale and type of school with
respect to the controlling éspect to the science. With the efféct
between sex and locale (F=0.025%%9) it may be concluded that™ male
and female students from urban and yural schools do not differ
significantly in the science attitude with respect to controlling

aspect. But the interaction effect of sex of the students and
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type of schools (F=6.89) was found to be highly significant. Same
trend was observed in the interaction between locale and type of
school, which indicates that rural and urban students from
government, deficit and private schools diffefed significantly in

their attitude towards science.

Table 43 : .
Summary of analysis of variance on science attitude scores
() SCIENCE ATTITUDE SCALE ¢ :
Source of Sum of df Mean Sguare F fu}
Variation Sgquare : ST
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Two Way Interactions

Sex & Locale S5182.506 2 2591.2353 £28.18 «O1
Sex 4% Type of School 18.95 1 10.95 0.21 - NS
Locale & Type of School 735079.66 2 37539.83 408.20 01
Evvror 21044 .879 0 ?1.9645" ‘

Total 17829111 99

The summary of analysis of variance on science attitude
scores of the total science attifude scale is given in Table 43.
Analysis of variance of the data revealed that the interaction
between sex and locale of school was found to be statistically
significant at .01 level (F=28.18). On the other hand, sex and
type of school did not show any difference. The analysis observes
that the male and the female students studying in government,
deficit and private schools tend to differ significantly in the
science attitude score. Thé interaction effects of type of school
and locale was alsa found to be highly significant”“(F=4OB-EOi
which proves that students from different type of schools
{government, deficit and private) of rural and urban areas showed

significant difference in their science attitudes-

141



4.2.7 Teg€ability of Hypotheses
On the basis of the data collected from the high school
students on the Bcience Attitude Scale, the hypotheses advanced

for the research were tested and the results are stated below @

Hypothesis I Statéd that there is no significant
difference between the male and female high school  students in
their attitude scale programmes towards science- The assumption
on  the hprthesis cannot be rejected as the statistical test
returned " t° values which wére not significant at any level of

confidence for the SAS and the four sub-scales.

Hypothesis Il stated that there is no significant
difference in the science attitude of students belonging to
different types of schools-.This assumption cannot be vejected as
the statistical test returned 't° values which were not
significant at ény level of confidence for government and deficit
schools and government and pfivate school students for the SAS
and the four sub-scales. But the null hypothesis was rejected as
the 't° values was found significant at .05 level for thevdeficit
and private school students as the statistical test returnéd Tt
values significant at .05 level for the SAS and on the sub-scale-

organising, leading aspect of science education.

Hypothesis 111 stating no significant difference “in the

students of urban and rural schools cannot be rejected -as the
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statistical test returned 't° values which were not significant

at any level of confidence for S5A8 and its sub-scales.

Hypothesis IV stating no significant difference in the
science attitude scores of tribal and non—-tribal students was
rejected as they showed statistically significant difference at

sub-scales.

Hypothesis V in null format stating that there 1is no
significant interaction effects among the variables, sex, type
and locale-of scﬁonls cannot be tatally rejected as the analysis
obtained significant interaction effects with respect to sex and
type of school in the case of sub-scale planning; sex and type of
school, locale and type of school in the case of sub-scale ovrgan—
ising; sex and fype of school in the case of sub-scale leading;
sex and type of school, local and type of school in the case of
sub—-scale contraolling; sex and locale, locale and type of school

in the case of Science Attitude Scale-
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" SECTION III

SCIENCE ATTITUDE IN RELATION TO CERTAIN ASPECTS OF SCIENCE
EDUCATION -

The analysis in this section is intended to find out
the relationship between the science attitude and certain aspects
of science education. Co-curricular activities such as - science
club, science quiz. sciencg exhibition, use of science
laboratory. library and encouragement of students by science
teachers were takén as the various aspects to study their
influence on student attitudes. For examining the relétion in
each aspect of science education, students were seggiregated into
groups on the basis of their science attitude score.. As the range
of score on SAS is between 40-120, the mid value of 120 is taken
as the criterion to classify the students into groups. Students
who scored an attitude score of 120 and above were considered
favourable in their attitudes towards science and those scored
less than 120 were considered unfavouwrable in their science
attitudes. The freguencies of the data were fed into appropriate-
cantingency table and the chi-sqgaue test was applied for the

analysis.

4.3.1 Science Club and Science Attitude

The science cluﬁ plays an important role in
channelisiné the energies of students and also makes proper use
of talent of the students. The activities of science club can
supplement the classvroom teaching-. Science clubs, if properly

organised, will be of great help to create interest in teaching
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and learning of science and helps +o develop proper scientific

skills and attitudes among the students.

In the present study, an attempt was made to
investigate fhe influence of pérticipation of students in science
club activities in moulding their science attitudes. The students
ware classified into groups as those participating 1in science
club activities and those not participating in such activities-
A EXB‘ contingency table was formed feeding the frequency
distribution of students participation in science club activities
and the favourableness of their attitude towards science. Chi-
square and contingency co-efficients were computed for the data

and details are given in Table 44.

Table 44
Science club and science attitude

Students Participating Science Attitude
in Science club activities - - e

Favourable Unfavourable Total
1. Participants 237 (72.20%) 1 (27.70%) 328
2. Non Participants 300 (44.64%) 372 (95.36%) 672
Total 537 4463 1000
X = 67.59, df = 1, p £ -01, c = 0.2516

The analysis of the data revealed that while '72 per
cent of the students who participated in science club activities
projected favourable attitudes, 28 per cent had unfavourable
attitudes. The non-participant group on the other hand showed
greater percentage of the students witB unfavourable science

attitude (55.36 %). The result also indicates that a significant
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rumber of students who ﬁarticipated in science club activities
have favourable attitudes towards science (237 favourable and @91
unfavourable) . But thé group which do not participate in science
club activities had students (N=372) with unfavourable attitudes.
The Chi-square value computed for the data was found significant
at .01 level and the contingency coefficient was 0.254. The
results reveal that the students who participated in science club
activities and those who do not participate in such activities
differed significantly in their science attitudes. although the
relation is low but significant. The resﬁlts agree with findings
of other studies conducted in India and abroad {(Varghese, 197?;
Sivadasan, 1988; Clean, 19335)- The finaings higﬁlight the need
and significance for Drgénising 5c{ence club activities in
schools and to encourage students for participation in the

activities of science club.

4.3.2 Science Buiz and Science Attitude

Conducting science quiz competitions has become an
integral part of science educétion- The significance of science
quiz in moulding the science attitude of the students was
analysed 1in the present research. For this investigation, a 2X2
contingency Table was formed by classifying the students on  the
basis of their science attitude and participation in science quiz
competitions. The dhi—:quare'and contingency co-efficient were

computed for the data and details are presented in Table 485.
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Table 43
Science quiz and science attitude

Science @uiz Science Attitude
Favourable Unfavourable Total
1. Participating in 298 (74%) 103 (26%) 401
Science Guiz ' :
2. Not Farticipating in 272 (45%) 327 (53%) 599

Science BQuiz

o ot e e oty S s oot i s e S S e P L (s S et oA e o e S (o S o e o Wt S e Mo St o s St i fhy e St (it S00n St e e g Sk Serie SO b Yoy T ey A ot e S o S it e o

e e oot teote et S oot Bt i et HoAmm oot o Ve e bt RS S e b e o e e A ALY SHond eed Pt T S e g e s oo i o e feome o Semes b Aoy et P o e Mot e S Soots Mot St e e Boade St s g et emen (ot e

The findings revealed that the participant groups in
science quiz had high percentage of students with favourable
attitude (74%) towards science. A revérse trend was obSEfved in
the case of non-participant students. The chi-square value was
found to be significant at .01 level and the contingency co-

efficient was very low, but positive and significant.

The result conclusively proves the value of - science
guiz in  formulating favoUrable_mfttitudes among high school
students towards science- The findings support the need for

popularising science quiz competitions in schools.

4.3.3 Science Exhibition and Science Attitude

It has become customary in many schools to display once
a vyear some of their activities, for the benefit of the pupils,
parents and the public. The significance of organising science
erxhibition in formulating the science attitude of students was
analysed in the present research. Students from schools

brganising science exhibition and those not organising science
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exhibition were taken separately and were again divided on the
basis of the student science attitudes. The frequency

distribution was fed into a 2x2 contingency Table 46.

_ Table 46
Science exhibition and science attitude
Science Exhibition Science Attitude
Favourable Unfavourable Total

1. Conducting Science 296 (79.5%) 76 (20.5%) - 372

Exhibition :
2. Not Conducting 310 (49.3%) 318 (50.7%) 628

Science Exhibition
Total 606 394 1000
x2 = 88.89, df = 1, p< .01, c = 0.2857

Analysis of the data revealed that a high percentage 6f'

(79.5%) of the students from schools organising science
-exhibition sported favourable attitude towards science. Schools
which do not organise science exhibition in their school have

only 49.4 per cent students with favourable attitude. The cohi-
square value computed for the data with 1 degree of freedom was
found significant at .01 level. The contingency value obtained

was low, but positive and significant-

The results indicate that the students from schools
which organise science exhibition have greater chances to form
favourable attitudes towards science- In this context, the
results of the study are quite revealing in the -'sense - that
‘conducting  science exhibitions is a significant® factor: which

bring about favourable attitude of students towards science.
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against only 47 per cent oflstudents who prefervred with teacher
demonstration. The chi—-square value computed *DT the data with 1
degree of freedom was found significant at .01 level. The
contingency coefficient was found to be low but positive and

significant.

From the findings,.it seemed reasonable to conclude
that student euposure to practical work and experimentation is a
positive factor in developing favourable attitudes towards

SCience.

4.3.5 Library and Science Attitude

One of the important recommendations made by the
Education Commission (19264—-66) was that every school should have
a subject library. A science librafy should be the most essential
part of each school. The influence of science library on the
formqlatimn of student attitude towards science was analysed in
the present study. The attitude scores of the students who make
use of science books in the library and those who are not using,
were taken éeparately- A 2¢2 contingency Table 48 was formed
feeding the frequancy on student use of library and their science
attitudes. Chi-sguare and contingency coefficient were computed

and the details are given in Table 48.



4.3.4 Science Laboratory éﬁd Science Attitude

No course in science can be considered complete without
having practical work. So laboratory work occupies " a -central
position in any programme of science education. It is a well
known fact that an object handled impress itself more firmly on
the minds of students than an object merely seen from a distance
or in an illustrations Thus the first hand learning experiences
from practical sessions may become a factor which formulate more

favourable attitude among students towards science.

In the present study, an attempt was made to
investigate the influence of practical work done by students in
moulding their science attitude-.Students who conduct experiments
by themselves and those who learn science by teacher
demonstration were considered separately and again divided on the
basis of their science attitudes. The data are fed into a 2:x2

contingency Table 47.

Table 47
Experimentation and science attitude
Science Laboratory Science Attitude
Favouréble Unfavourable Total
1. Teacher Demonstration 320 (47%) 360 (353%) 680
2. Student Experimentation 200 (&63%) 120 (374 - 320
Total 520 480 1600

The analysis revealed that 62 per cent of- students

(N=320) who conducted experiments have favourable attitude, as
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Table 48
Exposure to science library and science attitude

Referring books in the 284 (79%) P2 (21%) - 376
science library . ' )

Not referring books in the 274 (44%) 350 (36%) EY=L
science libravry

Total 558 442 1000
XE = 95.12; df = 1; p< 013 © = 0.294

It is evident from the Table 48 that majority of the
students (79%) referring to science books in the library were
found to have favourable attitudes towards science. The chi-
square value was found to be significant at -01 level. However,
the relationship was low but positive and significant as the

obtained contingency value was 0.294.

4.3.46 Teachers Encouragement and Science Attitude'

The vrole of science teachers is very significant in
formulating student attitudes. In order to investigate the
influence of science teacher ‘s encouwragement on student attitudes
the students were classified on the basis of encouragemen
recieved from their teachers and their science attitudes. The
frequency distribution was fed into a &x2 contingency table. Th

details are given in Table 49.
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Table 49
Teachers’ encouragement and science attitude of students

e b e e )

Caﬂegory Favourable Unfavourable Total

1. Students encouraged by 528 (74%) 178 (26%) 700
science teachers

2. Students not encouraged 110 (364D 190 (&4%) 300
by scieénce teachers o

Total 632 368 1000

X2 = 95.62; df = 1; p< .01; c = 0.2954

The analysis of the data reveals that ' the  ‘students
encouraged by science teachers have high percentage of favourable
attitudes as against thoze who are not encouraged. The Chi-Sguare
value was found to be significant at .01 level. Contingency
coeffi;ient was found to be low but positive and significant.
This suggests that encouragement by science teachers has a
positive effect in moulding favourable attitude among students.
The result supports the need for individual attention,
counselling and guidance services in high schools for fostering

favourable student attitudes towards science and promoting the

science education.
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'SUMMARY AND CONCLUSIONS

The present decade has witnessed a major change in the
image of science. The fact that science can serve society and can
be commerciélly exploited in the form of technoleogical products,
has transformed world societies significantly. Developing or
developed, eastern or western, capitalistic or socialistic,
democratic or dictatorial, traditional or modern, the impact of
science and its application‘is'discernible in all societies.
Genuine scientific knowledge is the most important means of
technological action in  the modern wovld. The wealth and
prosperity of a nation depend on the effective utilisation of its
human and natural resources, through industrialisation. The use
of human material for industrialisation demands education in
science and training in technical skills. Science education is
essential as it is for immense value in the students® individual
life, as also his life in society. The Education Commission
(1964~-646) was of the opinion that science education must become
an integfal part of school education. A scientific outlook must
be developed among the students so that it becomes part of their
way of life and culture. The new generation must be equipped with
scientific knowledge, scientific temper and scientific attitude
in order to grow up and live in the modern world as efficient
citizens. ‘All the civilised countries encourage the study of
science and its applications to the various fields of activity,
because more it does, more the nation gets stronger. And this
might be the reason why the modern‘education has & bias in favour

of science-.



In the present system of science education, the schools
of Meghalaya face a number of short comings and . drawbacks in
servicing the sciénce course5<éspecia11y‘at the secondary  stage-
There may be mény reasons for this and these may be of varied
nature. The method of teaching science employed in the high
school stage is not appropriate and the science curriculum is not
directly related to practical life. Needless to mention that
there is a paucity of competent, qualified and trained science
teachers at the school level. Lack of facilities, such as science
laboratory, equipment, chemicals, teaching aids and reading
materials are also the ﬁajor problems faced by the schools. fApart
from this, lack of interest and motivation, unfavourable
attitudes and lack of encouragement from parents are the factors
which negatively affect the students in their study of science
subjects. 0Only limited studies are conducted on the problems of
science education in this région- Special mention may be made of
a critical study of science education by (Bhattacharya, 1978) in
the high schools of Assam and Meghalaya. So the present study
assumes significance as it is a pioneer attempt in the state of
Meghalaya to probe into the difficulties and constraints in
imparting science education in the high schools of East Khasi

Hills district.

One of the important- factors for the success in science
education is the favourable attitude of students towards science-
A study of the different factors which cause variations--in the

science attitude of students is _attempted by the investigator. A



Fal

measurement of differential atff%QQEs of high school students
towards science will serve as a feed back to improve the quality
of science education- The present study also seeks to throw light
orn  the influence of certain aspects of science education on the
attitude of students towards science. The significance of the
study is further enhanced as the findings of this research will
be helpful for the improvement of the status of science education
in the high séhools,of East Khasi Hills District and is entitled:
A Study of Problems of Science Fducation and Attitude of Students
Towards Zcience Iin High Scheols of Fast fhasi - Hiiis District,

Meghalaya.

5.1 Objectives of the Study

The major objectives of the study were the following :

1. To study the problems and constraints of science
education &t the high school stage with special
reference to teaching of Physics. Chemistry, Biology

and Health Sciences.

= ’ Ta construct and standardise a Science Attitude Scaler‘

{8A5) for the students of class IX-.

3. To compare the science attitude of students on  the

basis of gender, ethnicity, locale and type of schoolse



To examine the influence of science clubs, science
quiz, science exhibition etc.; on  the students”

attitude towards science.

S.2 Hypotheses

(1)

(2)

{(3)

(4)

(3)

The following hypotheses were tested in the study @ -

There is no significant difference between male and
female high-school students in their attitude towards

sCcience.

There is no significant difference between the
attitudes of students belonging to different type of

schools.

There is no significant difference between the
attitudes of urban and rural school students towards

science. .

There is no significant difference between the
attitudes of tribal and non-tribal students towards

science.

There is no significant ineraction effects among the
variables, sex, type and locale of schools om the.

attitude of students towards science-



5.3 Terminology

1. Problems of Science Education

The difficulties and constraints encountered by the
schools in imparting science education in the high  schools -are

taken as the problems of science education.

2. Science Attitude

The present study accepts the term attitude as an
enduring system of positive and negative evaluation, emotional
feelings with respect to science as a subject of study. The
student responses on the statements of the Science Attitude Scale

is taken as a measure of the science attitude.

5.4 The Method. of Study

A qguestionnaire was devised by the investigator for
collecting data regarding the problems of science education from
the science teachers in the high schools of East Fhasi Hills
District.  For developing the guestionnaire issues relating to
science education were identified and ovrganised under four
rategories such as planning, Dréanising, leading and controlling

s as to study the problems of science education systematically. -

The attitudes of high school students towards science
was measured using a Likert—-type five point forcing scalevdevised
by the investigator for the purpose of the study, following the

standard procedures suggested by Edwards. The scale consisted of
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40 statements (twenty positive and twenty negative) selected on
the merit of the discriminating power ('t’ value) and classified
into 4 sub-scales such as planning, organising, leading and
controlling by applying the cbncept of management of teaching-
learning process in science educafion- Reactions of " the
respondents to statements in five alternatives vanging from
strong agreement to strong disagreemeqt were taken to - represent
favourable and unfavourable attitude towards science-.Each item—
alternative was assigned a weightage from five (strongly agree)
to one, (strongly disagree) for positive items. In the case of
negative items the range of weightage was reversed. The total
science attitude score of a subject was the sum total of the item
scores on the four subscales. Thus an increase in scove indicated
& more prégressive science attitude. The reliability of Science
Attitude Scale [5A51 was estimated by split-half method and was
found to be r = 0.74 aftevr applvying Spearman-Brown Frophecy
formula. The test-retest _reliab@lity coefficfent after an
interval of two weeks was found to be substantially high and

significant (rr = 0.46%9) at 01 level.

S5.5The Sampie

The sample for the study was drawn in & systematic
manner and consisted of 1000 students of class IX and 80 science
teachers selected at random from 30 high schools of East Khasi
Hills District. The details of student and teacher samples are

given in Table 2 and Table 3 respectively.



5.6 Collection of Data

The investigator personally visited @ the schools
selected for the study and distributed the qguestionnaire for
teachers and administered the Science Attitude Scale to the
select sample of students. The‘investigator also held discussions
with the FPrincipals of schools officials of SCERT in order to
find out their views regarding science education and obtained

their suggestions for its improvement.

5.7 Statistical Techniques of Analysis

Data collected for the study on the problems of science
education? and. the attitudes of students towards science were
tabulated. Descriptive statistics were worked out for scores on
science attitude. The gquestionnaire data were analysed by finding
the fregquency distribution and percentages. The difference
between the mean scores in science attitude of students based on
sex, ethnicity. type and locale of the school was tested for
Sigﬁificance<using "t? test,and analysis of variance (ANOVA) was
employed to study the intefactinn effects of variables sﬁch as
SEM , locale and‘type of school. Chi-square test was épplied to
analyse the frequency data relating té various aspects of science
education such as science clubs, science quiz=, .science

exhibition, science library and student attitude towards science.
5.8 Findings
The important findings that have emerged from the study

are '‘presented under appropriate heads-
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I. Problems of Science Edﬁcation

{AR) General Information of Teachers

{2)

Analysis of the data concerned with the problems and
constraints in teaching of science at the high school
stage revealed that there is a dearth of qualified
science teachers in high schools of East Fhasi Hills
District- This problem is acute especially in  rural
schools as only 37-5% per cent teachers were found to be
trained graduate teachers. In the case- of urban
teachers the percentage was slightly higher (56 %)
Teachers who were only undergraduate were even found
employed in rural high schools as science gradgate

teachers.

While analysing the service condition of science
teachers, the study observed that almost 47.5 per cent
of the science teachers were appointed as either ad-hoc
or part time basis. Regarding salary, majority of the

rural school teachers complained about the low pay

scale given to the trained graduate teachers at high

schools- and ‘mentioned the need for revision -of pay

sCcale-



(R

(3

Flanning

With regard to planqing of lessons, it was noticéd that
only 40 per cent of science teachers prepared their
lesson plans regularly. Majority of yrural bhigh school
teachers were ignorant of the objectives of ‘teaching,
but a reverse trend was observed in the case of urban
teachers as 79-16% reported that they are very ' clear

about the aims and cbjectives of science teaching-

(C) Drganising

(4)

With regard to classroom facilities science teachers
complained about the insufficient seating arrangements
and lack of proper lighting and ventillation in

classrooms.

Science books were very few in the high school library
for “the students and teachers for supplementary
reading. Majority of the teachers (61.285 %) reported
about the inadéquacy of referenée materials in the
library- The'extent af utilisation of library books by
teachers and students wWere also found to be very poor.
Majority of the teachers (60 %) expressed their
dissatisfaction with the students poov  interest in
reading library books. Analysis of the' data revealed

that scarcity of books in the library was the  main
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(&)

(7)

reason  for the lack of interest among students.

Teachers reported the need to acquire new books every
vyear for the school library. The need for a trained
librarian to manage the school library @ was also

mentioned by some of the teachers-

Regarding the laboratory %acilities urban schools were
found to be in a better position, while rural school
had no laboratory at all asA mentioned by 21.25%
teachers. A common laboratory for conducting
experiments in Fhysics, Chemistry and Biology was found
in most of the schools. Separate laboratory for all the

science subjects wevre however found only in 3 schools.

The evperiments were demonstrated only in a few schools
as only 35 per cent of teachers reported about the
necessity of demonstrating experiments and majority ot
the teéchers ware found to conduct experiments both  in
classroom and labnrétory-"The science laboratory as a
place to demonstrate experiments was mentioned by only
32-14 per cent of teachers. The eguipments reguired to
téach science was found, not enough in many schools as
majority of the teachers (60 %) reported about the lack
of equipments. Scarcity of chemicals to conduct
experiments was also mentioned by teachers. The post of
a laboratory attendant was not filled in most of the

schools as teachers complained that they had no
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(D)

8)

(9) -

(100

laboratory attendant to assist them to conducf the

'eperiments and practicals.

Leading

Majority of the teachers (81%) were found to encourage

the students in their practical work.

Analysis of the data also revealed that majority of the
teachers encouraged the students in utilising the

library effectively.

While Exploring the position of co-—curricular
activities in schools, it was found that science clube
is not at all fuctioning in 21 schools oﬁt of 30
schools selected for the study and the main reason for
this state of affair was attributed to the lack of:
encouragement from the school authorities, as reported

by 53% of teachers. (E)

Controlling

(11)

Majority of teachers 52.5 percent expressed about the
inadequacy of time to review the portions. Evaluation
of answer scripts was also reported to be a difficult

task by most of the teachers (63%).
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(12)

Teachers opined that the in-service course are
beneficial and they recieved up-to—-date information
during the courses. Teachers also mentioned that they
got training in'the‘use of audio visual aids during the

refresher course- Regarding the defects of the in-

‘service courses, the teachers pointed out that

difficult concepts were not given due emphasis during
the course. This was mentioned as the main drawback of
in-service courses. However, the_teachers also complain
that the modern methods of science teaching were not

discussed during the in-service courses.

II Attitude of Students Towards Science

(13)

(14)

Analysis of the scores of 1000 students on the science
attitude scale indicated that the students are having
pasitivé and favourable attitude toward science. This
was inferred as the sample mean was found to be 138.18
which was significantly higher than the mid  value  of
120. The same trend was observed in the sub-scales on

planning, organising, leading and controlling aspects

of science education.

Male and female students were homogenepous 1in  their
attitude towards science as the two groups failed to
differentiate in their mean attitude scores on Science

Attitude Scale and its fDQr sub—-scales and whatever the
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(1&)

(17)

difference that occured may be attributed to the random

ervroy .

The science attitude scores of government and deficit
school students, rural and urban school students did
not show any statistically significant difference in
the science attitude scores. But the deficit and
private school showed statistically significant
difference in their mean scores on SAS and subscales.
The type of school and locale of the school were not
found to be significant factors i developing
scientific attitude in the students, in planning and

controlling aspect of science education.

There was significant difference in the science
attitude scores of tribal and non—tribal students at
«05 level for the Science Attitude Scale as well as  in

all the subscales.

The analysis of variance test (ANOVA) was applied to
study the interaction effects of the variables such as
SeX . locale and type bf schools on the scores on
science attitude scales and its four subscales- The
analysis of variance retuwrned F values significant for
the scores on subscale planning for sexr and type of
school (F=3.3037, p<0.035) whevreas the seéx and locale

and locale and type of school did not reveal any
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(i8)

(19)

(20)

statistically significant results. Thus it was found
that - sex and type of school are the variables which
influence the science attitude score for the subscale

planning.

In the case of scores on subscale organising. the two-
way interaction with respect to sex and type of school
was found significant at 0.01 level (F=6.744) so also
between locale and type of school (F=5.6866, p<0.01).
This indicates that sex of the students and the type of
schools in which they study are significant factors
which influence their attitude towards science. But
locale of the school and sex when combined together had

no influence on the science attituae of students.

For the subscale leading, sex’ and type of school were
found to influence the science attifude scores as the F
value obtained was high (F=11-3114,}p40-01) but sex and
locale of schools did nof yield any statistically

significant results.

The interaction effects for the éubscale controlling,
the sex and type of school was found Significaﬁt at
0.01 level (F=6.8%9) so also for locale and type of
school (F=5.099). For the total scale score, sex and
typé of school and locale and type of school returned F

values significant at 0.01 level (F=28.18, F=408.20)
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thereby indicating the interaction effects amongst the

variables.

(21) The analysis observed that the male and female students
studying in governhent, deficit and private schools
tend to differ significantly in their science
attitudes. The source of variation among the groups
indicates that female students from deficit schools are
definitely superior in having favourable science
attitudes followed by the females in government
schools, whereas female students from the private
schools possessed the lowest attitude scores. This is
true for the total science attitude scores and attitude
sCOres  on ali the four subscales. The 1interaction

 effects between locale and type of schools showed that
students from rural and urban schools, from government
and deficit and private schools also differed 'in the
scores on the science attitude scale and the subscales
edcept the dimension planning-. The urban students were
found significantly superior from all the different
type of schools when compared from all the” different
type of schools when compared to their rural
counterparts.

ITI Science Attitude i

in Relation to Certain Aspects of Science
Education

Investigation was extended to find out the influence of

certain aspects of science education such as science club,
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science quiz, science exhibition, science laborataory, library and

science teachers encouragement  to students on the student

attitude towards science-

(22)

(23)

(24)

“The results revealed that the students who participated

in science club activities projected positive and
favourable attitudes towards science. The Chi-square
value worked out for the data being statistically
significant at .01 level, showed that the participant
and non participant groups showed statistically

significant difference in their science attitude.

Students who participated in science quiz competitions
in the schools were also found to possess favourable

and positive attitude towards science.

Organising science exhibition in the school was found
to foster favourable attitude towards science amongst
the rétudents as 79.59 percent of students from schools
Drganising science exhibition projected a -  favourable

attitude towards sciencé-

Schools in which students were offered fhe opportunity
to do practical were found to have more percentage of

students with favourable attitudes towards science.

--
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{24) The inflmenqé of a sch&pl library having science books

te g
i

and journals in fostering science attitude among the
students was clearly proved by the present study, as a
high percentage of students who refer science books in
the ‘1ibrafy weire ¥0und to have favourable science

attitude. o e

(27) Teachers encouragement was found to foster positive
attitude towards science amongst. This was established
through the findings of the present investigation. The
study revealed thét students encouraged by science
teachers have more positive and favourable attitude

'towards science than those not encouraged by teachers.

5.9 Implications and Recommendations

The present research has brought out certain salient
findings, which if proper attention is given will help in the
pfomotion of the quality of science education in " the high
schools. The study examined the problems and constraints faced in
the high schools while imparting science.education- Only on &
firm foundation of school education qualitative improvement can
be attempted. For this government should take immediate steps to:
appoint regular science teachers who are qualified and trained.
There should be a provision for separate teachers to teach
biological science and physical sciences in high schools. .The
atatus of science teachers should be enhanced by giving them

proper salary and incentives. Planned and co-ordinated programme
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of in-service education.for science teachers should be organised

by concerned agencies-

One of the very important factors for the success in
science education is the favourable attitude of students towards
the subject. In order to develop more favourable attitude in the

students towards science, the following suggestions are made

(1) Attitudinal objective must be emphasised in the science
curriculum. Fositive feelings, values and beliefs on
the part of students are necessary to achieve a more
optimal manney in the science curviculum. Students need
to enjoy., prize and feel successful in on—-going lessons
and units in  the science curriculum. For this the
science curriculum should be made movre relevant to the
needs interests and aspirations of the learners. Tﬁe

"ecriterion of learnability, significance, relationship
with social relations etc. should be kept in mind while
fraining in science curriculum and as far as possible
an integrated approach should be adopted while evoiving
the science. curriculum especially at the secondary

stage of education-

{(2) Sihce the influence of science club on the attitude of
students towards science is revealed in the present
study emphasis should be given for linking class

teaching with science club programme and schools must
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(3

(4)

provide sufficient opportunities to students to
participate in scientific activities like writing essay
on topics of scientific interest, debates - and
discussions on scientific themes. Science teachers must
guide and motivate the students to take ™ active
pérticipation in various related co—curricular

activities.

"As science quiz, science exhibition were found to have

a positive effect in inculcating science attitude among

the students, planned efforts should be made to

integrate co-curricular activities with science

education.

Science learning should be as far as possible
explorative- Students should be encouraged by their
teacher to participate and offered opportunities to
conduct experiments. Scientific attitude can  be
developed in students if the learning is based on
first-hand student experiences-

Since the positive influence of utilising library books
on the attitude of students towards science — is
established in the present study, school libraries
should acquire up-to-date, relevant and interesting

books and jowrnals on science. Science jouwrnals  and
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(&)

popular science magazines such as ‘science reporter’,
‘science  today®, ‘school science’, 'science is  fun®,
étc-, should be subscribed by schools for supplementary
reading. For the proper utilisation of library, there
is a need to provide library periods in the school time
table. The study revealed that in majofity of " schools
the duty of a librarian is assigned to one of the
teachers, and it is well known that a teacher with his
academic duties cannot -perform the duties of a
librarian effectively. The school should have the

services of a trained librarian. =~ 7

In order toc make the science teaching effective,
classroom facilties such as adegquate space, seating and
lighting arrangements and proper ventillation are.

essential .

Also it is recommended that science laboratories with

sufficient facilties, equipments and chemicals should

be - ayailable to students, and the students should be
encouraged to conduct the practicals. This will develop
initiative, reéourcefulness and scientific skills among
the students. To assist the teachers in conducting the
experiments and demonstrations a laboratory attendant

should also be posted in the school-
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S.10 Suggestions far Furthef Research

related

The findings of this study suggest certain other

issues which @re seem to be significant and as such are

recommended for further investigation :

An investigation can be carried out to find out the
impact of the existing science curriculum in developing

scientific attitude among the students.

A study of the relationship between attitude towards
and achievement in science of high school students may

be attempted.

A study to analyse the problems of science education

and the achievement in science of high school students

can be conducted.

Case studies of high schools which conduct various co-—

curricular activities in science may be undertaken-.

The present study was conducted using samples selected
from only one district of Meghalaya. Similar studies in
other districts of Meghalaya can be conducted for

comparative purposes.
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A survey of the existing facilities in the library and
laboratory. for science education in the high schools

can be done-

Comparative studies of the science attitude of students
in schools which follow Meghalaya Board of - Secondary
Education (MEDSE), Centiral Board of Secondary Education
({CRSE), and tge Indian Council of Secondary Education

(ICSE) can be attempted.
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APPENDIX I



NORTH-EASTERN HILL UNIVERSITY
DEPARTMENT OF EDUCATION
"SHILLONG

Dear Teacher

This is a study undertaken in the Department of
Eductaion, NEHU, Shillong, to identify the problems of science
education in the high'schools of Ea5£ Khasi Hills District. A
guestionnaire has been prepared for collecting the relevant data-
Kindly co—operate by giving vyour response and valuable
suggestions. The data will be kept strictly confidential and

shall used only for the research purpose-

Thanking you

Yours sincerely

Rani, S.D-



Instructions

There are five sections in this questionnaire developed

for science teachers. Please fill up the questionnaire by . giving

the appropriate responses. Also, you may offer your responses by

putting tick (\/) mark in

suitable in your case.

1. General Infarmatian

(1)

(2)

(3)

1

{1)

(2}

" Name of the School

Name of the respondent

Sex . 3

Whether . z

a) Urban [::J/ R

b) Govefﬁment[::]/Deficit[::][ Private

Educational Qualifications

the box

againét the

Male [:]‘/ Female [:]

ural [::}

1
c) Permanent E:]/Advhoc E:]/Part time [:]

H.s.L..Cc. [ ] B.Sc.
PF.U. . [ 1 B.EG.
B.A. {1 M.sc.

L1
1

M.A.
M.Ed.

]
1

[ Any Other ]

Do you.cbnsider the number
adequate ?

(a) Yes [::::] {(b) No
Is your income

(a) Sufficient'to be saved

of science teachers in your

—

(b) Adequate_to meet the liabilities

(c) Insufficient even for sustenance
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(3) Are your‘aware of the objectives of science teaching ?

(ay ves [ ] (b) No 1

If not, what measures do you suggest ?

(a) Objectives should be clearly stated in behaviocural terms

in the text-book.

I

(b) Guide-lines should be giveh to the teachers about the
objectives in the text book.
(c) Objectives of science teaching should be given in

teacher’s handbook.

I

(d) Any other (épecify) R R LR R LP Y

------- “ ® a @ 8 4 a0 o a4 s e g s s e s

(4) How often do you plan your.lessons.before going to class ?'
(a) Always [ ] (b) Sometimes [ ] (c) Never [ ]
I11 ' ’
(1) What mefhod(s) do you use in teaching science 7?7
(a) Reading-from the text book
(b) Lecture .
(c) Lecture-cum—demonstration

(d) Activity Method

JOUL

(e) Any other (specify) .....,.;.............................

® % ® 5 ¥ 0 8 ¢ 4 e a e E s S N E e Y S NS N NS S M e e e S e % 48 AT eSS S0 S E Y E e Eaeaaea

(2) Classroom Facilities _ - more than|enough not

enough enough

(a) Seating Arangement
(b) Lighting Arrangement

(c) Furniture
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(3} Do you have a library in your school ?

(a) ves [ ] (b) No [}

b}

(i) The library is situated in~
(a) Separate Library room
(b) Teachers room
(c) In any one room
(ii) The person inchargé of thé ;ibrary is

(a) Headmaster/Headmistress

() A tull time librarian

100 ool

(c) One of the teachers

(11i)

Mofe than, Enoug Not
enough l lenough

(a) The reference bodké for studeﬁts
in science are

{(b) The reference books for teachers

in science are

(iv)

Extent of Utilisation

Always Some Never
Times|

(a) How often students make use of
science books in the library

(b) How often teachers make use of

science books in the library

{v) The interest of students in reading science books, science

journals, periodicals etc. are

(a) Satisfactory‘[::::] (b) Not satisfactory [::::]"

If not satisfactory, the réasdns are
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(a) There is no library period 1
(b) The students are not interested . E:::]
(c) There is no person in charge of the library 1

{d) The number of science books are not sufficient

{vi) Given below are a few suggestioné for the better
functionning of your school library. Please
indicate your preference by marking 1,2,3 etc.

(a) Allot library peridds in the time tabie

(b) FProvide facilities for studants to sit and read

(d) Give additional benefit to those who are incharge

aof the library

L]

L]

(c) Appoint - a trained librarian | ]
[ 1

L3

(e) Purchasing new bocks every year

(1) Any other (specify)

(4)
(1) Do you have a laboratory in your schoocl ?
(a) Yes 1 (b) No 1
If. vyes, please put a tick (\/) mark against the
statement which is true in the case of your school.
(a) The laboratory is common for all science subjects 1
(b) The laboratory is common for Physics and Chemistry 1

(c) Separate laboratory for all science subjects E:::]

(ii) Demonstration is

(a) necessary [ | (b) Not necessary [ ]
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(iii1) The experiments are demonstrated in
{a) The laboratory

| 1
(b) The classroom _ [:::]
1

(c) The laboratory as well as in the classroom

(d) Any other room (specify) ....ecevecas “eassascsovoacsannaenna
(iv) : Extent of Availability
) {More than|Enoug Nat
(a) The availability of enough enough
equipments

(b) The availability of

chemicals

(v) If the equipment and chemicals are not sufficient, the
reasons are
(a) Lack of adequate funds

(b) Lack of spate in storing

0L

(c) Delay in repairing/purchasing

(vi) Is there a laboratory attendant in your school ?

@ ves [] ) N  []

S.

(1) Students are encouraged to use the laboratory for practical

work.

(a) quite often [ | (b) Rarely [ | (c) Not at all [ ]

(idi) IT not ‘often’ the reasons are
(a) Lack of space in the laboratory [::::]
(b) Lack of individual experimentation facility [
() The students are not interested in using the . [ ]

laboratory.
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(iii) Do you encourage and guide the students for effective use

of the library ?

(@) Yes [ N [

(iv) A science club in your school is

(a) Functionning [ ] (b) Not functdoning

If not funétipniﬁg the reasons are
{a) .Lack of initiative on the-aprt'of'teachers
{b) Lack of enthusiasm an tﬁe part of the students
(c) Lack of encouragement from sqhool authorities
(d) Any other (specify) .ccececicacccecans

(v) Please put a tick mark (\/) against the activities conduc ted

“or taken part by your science club.

(a) Field trips [ | . (b) Science quiz
(c) Science exhibition ] (d) Excursions
(e) Any other ..... wasaee caeeramenrsaneea wsessassa csasoe

6.
{i) Dp you get enough time to reviek the portiong 7?7
(a) VYes ] (b) No
If not,.what measures do you suggest ?
(a) Teachers for different disciplines (physiﬁal and
logigal) should be appointed in the school
(b) More science teachers should be given appointmeni

(c) Any other (specify) emescacane csvenon
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(ii) Have you underqgone in—service training course ?

(a)

(iii)

(a)
{b)

(c)

(d)

fe)

(iv) Given below are some of the possible defects of th

(a)
(b)

(c)

(d)

(e)

(1)

-teachniques of teaching

Yes 4 ] ey No

Given below are some of the benefits of the in-service

I

programme. Please indicate the benefits you have received,
by ticking the items.
Received up to date information

Received experience in practical work

00

4

Got opportunity to get familiarised with new methods and

Got training in the use of a.v. aids

il

ANy other (Specify) ...c.ceuececonocacaccaacacacaccaacanean

~

[

in-service programme. Indicate your agreement by
the terms.

ticking
The course was monotonous : ]
The course was too long R
Difficult concepts were not given due emphasis : [:::j
Training in the modern mathods and techniques of. [:::]

teaching was not given

Resource persons were not available (]
ANy Other (BPECLTY) .eaeececccccaccranasncccascssassacnvass

{v) Do you get gsufficient time fof evaluating the answer

(a)

scripts?

Yes 1 (b) No
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(vi) How is the performance of the students in science ?
(a) very good [ ] (b) Average

(c) Foor (1 «d) Very poor

If it is very poor, what is (are) the reason (s) ?

i

(a) Lack of preparation by the students

(b)) Failure to do‘home work in science

(c) Teaching science by under qualified and untrained
teachers

(d) Lack of parental motivation

g ol

(e) Any other (specify)
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APPENDIX II



NORTH-EASTERN HILL UNIVERSITY
' DEPARTMENT OF EDUCATION
" SHILLONG

Dear Student

This 1is a study undertaken in the Department of

Eductaion, NEHU, Shillong, to find out the attitude of school

students towards science education; An attitude scale has béen
prepared forAcpilecting the data. Tﬁe attitude scale consists 'of
40 statements. ARgainst gach statement are given the symbols éA,
A, U, D and 8D represenfed(by Strong Agree, agree, Undecided,
Disagree and Strongly Disagree. You are kindly reqﬁested to réad
each statement carefully and decide what is your reaction on %t.
Then, mark your answer in the space provided against statement by
putting abtick (\/) mark on the appropriate symbol. There 1is no
right and wrong answer. Be sure that your response will be kept

strictly confidential and used for research purpose only.

Example ' - _ !

Statement sA A U D SD

I iike to study science by doing . ( ) (\K () C) ()

experiments.
In the above example the symbol ‘A’ has been shown as
tick (\/) marked. This indicates that the respondent Agree with

the statement on the five—-point scale ranging from strongly quee

to Strongly Disagree; ' f

Now read each statement carefyllu and record vyour

responses as directed.



ATTITUDE TOWARDS SCIENCE EDUCATION

‘ Statements

Strongly
Agree

Agree

Unde—

Dis
Cided‘

Strongly
Disagree

10.

11.

12.

14.

~ Science is an interesting

subject

Science 1s taught unscien-—
titically in our class
Science subjects provide
more recreation than other

subjects

Science examination day isf|

a hopeless day

Khbwledhe of science
strengthens world peace
Science makes pupil
selfish

Science is my favaurite
subject

Learning science does not
guarantee job

Knowledge of science is
essential forrunderstan-
ding other subjecte better
life history of scientists
are of no use ﬁo the

pupil .
Advancement in science -

makes you live longer
Scientistst are fully
responsible for the
enemilty among nations

I like to study science
even after leaving the
schoaol |

Essay type questions
should not be' included in

science question papers

2@2




Statements

Strongly
Agree

Agree

Unde-
cided

Dis
Agr
ee

Strongly
Disagree

15.

16.
17.

18.

19.
20.
21.

22.

24,

25.

26.

,Bclience students are weak

Pupils are very much
attentive especially
during science class
Science dastroys buman
culture

Science brings prosperity
to our nation

Science teacher is more
responsible than anonther
teacher B

Bcience makes more
sociable

Science students spend
more money for education
Learning science develops

the skill of drawing

in their expression
Diagrams in science text
books are interesting
Learning science subjects
is useful for getting
success in the coﬁpeti—
tive examination

Learning science makaes man
evil minded

Our science teacher
providegs full freedom for
asking doubts

I feel very relaxed during

science examination

Science brings miseries to;

the inventors

N
=]
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Statements

1S5trongly}Agree

Agree

Unde-—
cided

Dis}Strongly
AgriDisagree}
ee

29.

31.

12
]

2]
W

4@.

Our science teacher is
fair in giving marks
Multiple choice questions
in science examination
create confusion

Science has turned the
impossibilities into
possibilities

1 take special coaching
in science because of
inetficient science
teaching

Bcience makes me more
self dependent

Our school rarely orga-—
niges science progrémmas
Bocience ig the queén of
all subjects

Science education destroys
literary taste

I get very qood marks in
science subjects

I am very much against the
gstablishment of nuclear
reactors

Science teacher gives

sufficient choices in the

. science question papers

Enviracnmental degradation
is mainly because of

scientists.

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

........

cos antess ons
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