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INTRODUCTION

1.1 Introductory Statement

edists &% & major institutional complex in

modern societies, and 1 cultural and escornomic significance 1is
rnow universally recognized (Barnes, 19723 Science being a vital
factor in  the development of human civilization, in an  age of
space technology it has permeated through all aspects of human
Life and has become everyman’™s every day concern. FPerhaps no
otheyr branch of  human thought could esrert zuch & powerful
influsnce  on man’s social, moval, sconomic and cultwral life as

srience has.

Gouience from its inception had & revolubtionary role, it
has broken through stagnant societies and given them new horizons
ardd brought them Tace to fave with n$ewsr and refined
understanding. It remains both exciting and revolutionary .

Soience is a method of solving problems, an intellectual tool,

arnd & means for explaoring the unkrown. Historically speaking

is the oldest of all disciplines but it is only in the

last three centuries that science had hecoms traditionally

as a professional discipline, in its own vight, with
its  specific literature and method. Az HBernal {1984 states,
Tindesd science has so changed its natuve over the whole range of
human  history  that no definition could be made to fit it
Grisnce manifested through technology has continuously  advanced
the state of civilisation in the developed world and is doing  so

today in the developing world.



nuwing  scientific knowledge is the most  impovtant
means  of technological advancement in the modern world. It has
aleso revolutionised man’s  life style and  alsc  brought  about
tremendous changes in the way af thinking, attitudes and outlook.
The effect of science is wvisible all around wus. Science has
Lbrought  about changes in such important aspects such as  health,
commurnication, transportation, power sho. It can be stated
without any hesitation that science has permeated and contributed
in all walks of life. The different disciplines of science are
stated below:

fa) Soience deals with natwre and snvivonment, i.e., both  the

zubjective and objective world and this aspect constitutes
the natural science.

(k) Doience deals with astronomy, physics, and  chemistry  and
this facet of science is called physical science.

fo) Shudy  of plants (botarny? and animals {(zoology) come under
the purview of life sciences.

() Social sciences constitute vet anpother aspect -~ subjects
such as psychology, sociology, pelitical sciences, eto. come
under this catec Yo

(@) The language of science consist of methematics, equations,
symbols and graphic representation. Similar principles, laws
arnd  theovies  form the eszential contents of science in
addition te  the ochservational instruments and allied
equipments.

¢f)  Soience is & systematised knowledge and adopts the
scientific methods, the basis of which is both the deductive
and inductive yeasoning.

fg) Srience is analyticel. It breaks the whole into parts  in
order to operate upon it for the sake of knowledge. Science
makes  a fundamental sumption that & part of & phenomenon
can be studied in lseclation from the vest of the universe.

{h) Soience is a great cultural force in the modern age. It has
relieved mankind of dgnorance, superstitions and fear. It
hazs  freed man’s ivrational beliefs and faiths. In this  way
science is a great antidote to fanaticism and has given man




mind and freedom from physical and  mental

o

the freedom of
drudgery

(i) Science is an observational and empirically testable study.
Science concerns  itself with those aspects of  the world
whiich can be measasuwred and gualified.

The dominating feature of the contemporary world is the
intense oultivation of science on & large scale and its
application  for the welfare of the menkind. The scientific and
technological revelution  has in turn enhanced the standard  of
living of the people. Science has led to the growth and diffusion
of  culture to an extent never possible before. It has not only
radically altered man™s material envivonment, but has provided
new  tools of thought and has extended man’s mental orizon. It
has  thus influenced evern the basic values of life and given to
civiliszation a new vitality and a new dynamism. The relevance
ard uwtility of the methods and technigques and the principles of
science have become the basis of life in the present world. Hence
it has become imperative to promote science education. SHolence
has  emevged as g sigrnificernt field and its evergrowing body of
Ernowledge has wrged all the countries of the world to provide
srience education to all.

The Soience Folicy Resolution paé%@d bry Indian
Farliament in 1958, iz & significant landmark for scientific
development in India. It scought to ensure for all the people of

the country all the benefits that can accrue from the acguisition

arnd  application of scientific knowledge. It illuminates clearly

and  concisely the relationship of science to national goals  and

g



velopment. The bkey to national prosperity, apart from  the

apirit of people lies in the modern  a in  the sffecti

conbination of three factors — technology, raw  materials and
capital, of which fivet is the most important, since the oreation

arnd adaption of new scientific technigue can, infact, make up for

a deficiency  in natwral vesources, and reduce  the demands  on
capital. But techrnology can only grow of the study of science and

its application (Sarabhai, 1974).

i+ Significance of Science Education at the Secondary Stage
SGrience education i essential as it i of immense

value to individuals life in society. The EBducation Commission

{(1964-44)  was of the opinion that science education must  bhecome

an  integral part of the school sducation. A scientific oubtlook

must  be developed among the students so that it becomes part  of
their way of Tife and culture. The Commission  fellt that the
guality of science teaching at &1l levels in the country has  to
e rvaised considerably, s0 as to achieve its proper  objectives
and  purposes such as to promote an ever deepening understanding
of  basic principles; to develop problem solving and  analybical
skille and ability to apply the skill to the problems of the

material envivronment and social living:; and to promote the spivit

of dnguiry and experimsntation

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

in  the modern age, means that & person shouwld be familiar  with



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

pducation as & part of school curriculum is highly significant.

SGoience offers the content of knowledge and also is &
method of acquiving knowledge. Soientific bknowledge sharpens

intellect and promotes intellectual honesty. Scientific language
f ) . C

can  report  events with objectivity. Soientific principles  and
laws are universal and have wide ranging applications in evervday

iifea Frnowledge of  science is absolutely NECESSAary far

intellectual,: matevial and moval development of the individuals.

The science education can develop positive attitude
like opsrn-mindedness, reasoning eto., which in tuwrn dis helpful to

understand, evaluate and solve problems in dav—-today life. Study

HH

of  scilience 1s & primarvy vequirvement for vocations  such  a
medicines, eﬁg&ne@ring, agriculture, para-medicines, computers
and scisnce and technology based professions. It thus becomes
gquite olear that to enterv into any such vocational course, an
individual must have a basic knowledge of science and hence

scignce has been included in all level of school cuvrriculums

Goience basically unfolds the mysteries of mnature, and
the teaching of science is essential to appreciate the beauties
of  natwre  and  for developing an assthetic sense. Soience
education 35 mot merely meant to give the pupils a  guantum  of
krowledoge. It aims at the inculcation of the spivit of  inguiry

and the habit of investigation. The teaching of science like any



aother subject at the high school st carn also be justified for

its  dntellectusl, practical and cultuwral values. Through science

education pupile acguire the ability to appreciate and apply the

,
o

scientific method. Thu%xihﬁtilg the pupils the guality to respect

facts, to realise the vole of observation and explanation, and to

find the relationship among the facts observed. Devito  and

Froojover (197&)  discussing the puwrposes  of  =science  teaching

mention  the purposgs as @2 (1) to Ffamiliarvise students with a

basic body of knowledges; (11 to help students  develop proper

attitude towarvds science and the world of techrnology; and (1117
to assist students in acguwiving  the fundamental skills  of

S LSS .

It is i1mportant to recognise that science as a subject

"
Ht

e o i ng increasingly complex  and  abstract. The rew
developments in physics, chemistry and iclogy make altogether

novel  demands  on abstraction and conceptualisation of natuwre.

—h

This emphasises the rneed from the esrliest stage

]

11 SClEnce

education, for a propery understanding of the basic principles and

the process of scientific abstraction and creative thinking. It

must communicate  to pupils a feeling for discovery and A

regalisation  that science iz open-ended  and man’s greatest
intellectual enterprise today.s

According  to the Educsation Commission, (19&4~68) "ar

understanding  and application of the fundamental principles of

natural and physical sclences to live effectively in



the  world todaye. The le

rrning of  science ie based on the
fundamental principles of Tlearning by doing’:  “lesarning by
chserving  concrete  and Tiving specimens . Being an achtivity

oriented subject, 4

ience helps to satisfty basic human desive of

i

i

krnowing about wonders of nature and  =o it atistfies Ccommon

instincts as creat

SRR E, self assevrbion, curiositby, et .
Friowledge of science develops in an individual & capacity  to

critically examine facts and arrive at logical conclusions.

Srience develops scientific attitude among the students. The

clentific method being the b science can  analyse and
enlve  the problems systemabtically. The scientific method alsoc
develops the creative problem solving ability. Thus, the multiple

reasons for  including  science as an integral part of  school

sducation are many.

1.3 Science Education in the State of Meghalaya

The north-east Indian stete of Meghalava i1s & land
locked tervitory of lovely hills with abounding sylvan beauty.
The panovramic landscape presents a plcturesgue scenery. The state

has an area of

:

28, 8% sguare kilometres and a total population of
17,860,824 (males, 9,04,308 and females, 8,346,918). According  to
the 1991 census the state has a literacy rate of 48.246 per cent
with male and female literacy rates 51.57 and 44.87 per cent

respectively.-

Meghalava, "The abode of the Oloude" was granted

auvtonomous statehood in 1970,

v ing out the districts  of

]



and Jaintia Hills from un-reorganised

Garo Hills

£H8 5 BT - Im 1972, it becamns a full-fledged state. The predominant

population of this state compris

of Garos, Fhasis and Jaintias.
A distinguishing Testure of the people of Meghalava is  the

matrilinesl matirix o f socio-culbtural milieu. The modes ot

inheritance and succession also 1s throuwgh the maternal  lineage.

At present Meghalava comprises of seven districte namely East

21l Hills, West Fhasi Hills, East Garo Hills, West Garog Hills

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

1«31 Dey

sloopment of BEducation in

Fy iy to the British periocd, certain types o
ritualistic and technical education were existent in this part of
the country«. It is the Christian missionaries who introduced  the

formal educstion  in this hilly rion. Education ranks  as  the

most important contribution of the Christian missionari i

Meghalayva. They have opened to the Fhasis, Jaintias and Gars all

the wide horizons of knowledge through literacy and education.
The missionary activities in the field of education irt

Meghalayva started in 1832 under &lexander B. Lish of Serampore

Baptist Mission and initially three primarvy schools were opened

at Chervapunjee, Mawmluh and Mawsmal. However these schools were

closed down after the Serampove Mission left the work in 1838,
They werse succeeded by the FPresbyterian Mission from Wales, which

begarn theiy work in 1841 Hev. Thomas Jones, the fivet mis

.immary



setablished sehools at the same mes where the schools were

discontinued previously. He scguirved & working krnowledge of the
language of the people and adopted the Foman scoript for  the

language .

The British Official Repovt (1884-65) on education  has
indicated that the schoole were entirvely under the management and
control of the Welsh Fresbytervian Mission who had established 50
schools by 18484 in this region. A normal school in the Ehasi and
Jaintia Hills at Cherrapunjee for training of  teachers was

-
w Y

o

Larted in 18

The records in the state avochives veveal that there was
rno place for science  in the school curricalum  urntil the
University of Calcutta, introduced "Elementary Science Frnowledge”
as  an optional subject of study at the matriculation level in
1938  and the firet sxamination was held in 1942-43. It was only
after the independence, efforts were made to expand  the formal
education  and  to popularise science sducation. The Secondary
Educatian Commigsion s (1958953 recommendations also (e e

of education ard introduction  of

mementum for the eypansic
science at various levels. Howesver, it was only in 1974, scilence
as a subisct of study was formally introduced in the primavy and
middle stages, when the Government of Meghalava implemented  the

LUMICEF~assisted srience  education  programmne . Imitially the

programme  was implemented on oa pilot basis in S0 primary and 30

micdle ard the programme  was  extended every years



Meghalayva Education Commission (1977) emphasised the need for

it

introducing  sclence a8 a conpulsory  subject  and  this W

implemnsnted in 1983.
I the vyear 1988, Government of Meghalaya issued a

“White Faper®™ on education. The White Faper spells out some

significant measwres Tor imp

wing the standard of educsation both

in  lower and higher levels and alse it regulated the service

mditions of teachers. The state introduced the 10482+3 Nabional

Fattern of Education in the yvear 1993.

#1though  much  emphasis  has  been paid for science

fty

egducation, schools in Meghalaya face numbey of  problems  in

teaching of science at the secondary stage. There is a dearvth of
gualified and trained science teachers. Facilities fTor science

beaching  are  very meagre. The classvooms and  labovatories are

ill-equipped. There is lack of text books and teaching alds. Very

few  soh hrave equipments as over- head and motion picture
projectors. The schools find it difficuit to get slides, films
and such other amenities. The objschtives of science teaching also

has not been made clearv to the science  teachers.  The subject

matter of science also se

to e irvrelevant. fApart from this,
lack of interest and motivation, unfavourable attitudes and  lack

of encowragement from parents arve other factores which negatively

affect the students in their study of science subjects.



According bto the Educeation Commizsion  (196&4-44)  V"if
seience e poorly ftaught and badly learnt, it is little more +than
burdening the mind with dead information and it would degenevate
evan into & new supsvstition. Science in the schools can and
shouwld make & difference in the lives of &ll children and the
difference should be on the positive side’.

1.4 Attitude as a Determinant of Behaviour

Attl tude 1e orie of the moE distinctive and

incli entific reseavch and qas abttracted

the attention of scholars from various Tfields, including
education. It has becoms & valuwable resgaroch construct  in
sgducational  reseavch. Attitudes has been defined in a number of
ways. Thurstone (1932) testifies attitude as a degree of positive
or negative affect assocliated with some pesychological object. By
a peychological object, it is meant, any symbol, phrase, slogan,
subject person or  institution. Aoccording to Allport (19461)
attitude is the mental and neuwral state of readiness, organised
through esxperience, exerting a divective or  dynamic  influence
upornn the  individual. Eyech, Crutchfield and Ballachey (194823
consider attitude as an enduring system of positive and negative
evaluations, emotional feelings and “pro’  and “con®  action
tendencies with respect  to a social object. A1l these
definitions, consider attitwle as a psycochological condition which
directs behaviowr in relation to a defined area, concept, object
oy activity. Attitude thus can be  taken as  an enduring

organisation of evaluative beliefs and a learned tendency varving

11



in degres, to react positively or negatively to certain class of
ohijects, which determine the actual and potential rvesponses of an
individual. The various definitions illustrate that attitudes are
selectively acquired and  integrated  through learning and

gxperience, that they are enduring dispositions indicating

The positive and negative affect towards &

——
social o pesychological ob ject represents the salient
characteristic of an attitude. Thus it may be concluaded that  an
attitude implies on  the one hand, a well defined object of
refarence and on the other, & variation in the degree of strength

arigd affects

At tudes ‘e important  in education  because they
affect lesarning, influence behaviowr and guwide pupils  in their
thinking. Attainment of educatiornal objectives, aoguisition of

skills and information are dependent on attitude. A& Ffavourable

attitude towards & subject motivates the pupil and instils

interest  to study the subject whereas the negative attitude may

hamper the learning and motivation.

1+% Formulation of favourable Student Attitude Towards Science
ne of the major aims of teaching science is  the
development of sclentific attitude. The National Scociety of the
Study  of Evaluation has defined Scientific attitude as " “lpen
mindedness , a desive Tor accurate knowledge, confidence 1n
procedures  for seeking krowledge and the swpectation  that  the

solution of the problem will come throuwgh the use of verified

-
o



krnowledges.' Fimding AP EEY

T problems through gdirect
ohservation, adeguate expervimentsation, argumentation on facts,
vaerification and testing of knowledge are some of  the initial
maniftestations of szcientific attitude. The importance of the
sCientific éttitude has beern highlighted by Thurber and Collete
{1968 as @ "attituwdes developed by yvoung people during their
study of science can be as important as the skills they acqguirve
and the knowledge they obtain. Attitudes regulate behaviouwr, not
ornly in the classroom bt in all obther areas of human experience.
Strongly positive attitudes permit growth; negative attitude
hinder growth”. From the academic view point ., inculcation of
positive attitude towards science among pupils is of the primary
objectives of teaching science at  the secondary stage orf
education. For inculcating positive student attitudes a number of

measures and methods are

(1) provide lesrning edperiences to relate the knowledge to

student’ s immsdiate snvivonment;

{ii7 curriculum should be pupil as well aszs subject centred;

£iiin enphasises on self-learning and activity methods vather

than bookish knowlesdge and vote memory;

{iv) individualised instruction and programmed learming

should be encouraged;

13



(v} understanding that science is the

for scientific

aritd technological dinnovations and change.

{vid positive reinforcement and feedback.

{widd provide wide range of co-cwrvicular activities such  as
debates, symposia, science fairs, science guiz, science

gvhibition, science club eto

{wiii} exposure through multimedia to the world of science
depicting the achievements of scientists  and Fow
science has changed the course of life arnd

civilizabion.

£33 peErsuasive  communication sesslons such  as  short-term

courses, burs session ebtoc. and

there should be @

~r
—

sope for experimentation and  student

participation in teaching-leamrming process.

1.4 Imnovations in Science Education

The need to reform science education was felt in all
countiriss of the world morve or less simul tanecusly. immediately
after the second world war. Many innovative projects have  been
undertaken in science sducation since the mid 1950s. Since some

of  the early projects did net adeguately veach their target

oy
I
-



population, as the courses were twrned out to be excellent for
the gifted students and teoo difficult for the rest and even for
some  of  their teachers, the need fTor an inter disciplinary
approach  was  rvecognised in 1955 by the FPhysical Science Study

Committee. But the concept of integration in science teaching had

to walt until the second-genscation projects like Project Physics

Course (FRCY) and Earth Boience Currviculum Frogram (ESCPY . In 1969
UMESCO launched an integreted science teaching programms. Ferhaps
one of the main thrusts in the near future will be co-ovdination
and  integratiorn in the tesching of the sciences and greatev

concern for the integration of science into the whole curriculum.

1e&a1 Integral Science Teaching

It consists of those approschess in which the oconcepts
arnd principles of scisnce are presented so as  to express the
fundamental unity of scientific thought and to avoid premature o

undue  stress on the distinctions between the various scientific

figlds. Thus the concept of integrated science teaching is based

o the parallel assumption that the universe ha an  inherent

in

wni by and that science as an attempt to provide an  wndevstbeanding
of  the natural world, has & unity of purpose, content  and

PTOCHEss, that is far move significant than the difference in

language oy Torms  between individual sciences Baez, 19760 .
Frogrammed instruction and auwdio-tutorial methods are also need

to be emploved in the teaching of science.



1ot The Topic Method

The topic method of arvanging the course appears to be
the most suitable for general scilence meant for voung minds. It
consists  in grouping the whole subject matter around a cevtain
rnumber of well chosen topics, which beasav a dirvect relation to the
environmernt and interests of the pupils. This way of  arvanging
the topics will afford plenty of cpportunities for relating  the
subject 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 imporvtant  aspects of a

sub jects

1eé.3 The Concentric methmA_

Im this method each succeeding yvear, the whole course
covered is constantly increased in depth and detail, vather  than

exhaustively btreating one particular subiject in one single

I the case of the younger pupils, this is a useful method and it
makes it easier to  adapt the contents of  the course to &
particular stage in the development of pupils.
1.7 Bystems Approach to Science Education

Systems approach is considered to be one of  the
revolutions  in educaticon. If man ever conceived of systems  in
business, industry, education or any form of management, it was

becauvse he observed the els of the systems in nature, thie

smoothness of theiv operation and their meaningfulness in life-

Systems appyroach is  dimportant for  school administrations,

1é



teachers, managers or principals, to view

systems model, consisting of smaller

sysatems. To manage science education in a

to consider the systems approach.

In designing an effective system ,

which rmormally used are system design and

design  dinvolves setbting out objectives,

the system,

relationship, feasibility of the

sub-systems, bry-out of the model

firal

syatemn. Systems analysis is the

decision makers and practitioners to

systematical ly the various aspects and

implement them. Systems analveis is generally

i

education

a problem.  The existing system of

problems demands caveful syvstems

thed
syatems

better

zysten analysis.
delimiting
thinking of possible sub-systems
sub-systems,
syveatem and construction of
process
examine

evolve

institutions as a

within greater

way, it is wige

the two processes

System

the scope  of

ardd theiv inter

modelling of the

the

whiich  enables

carefully and

astrategies to

done when there is

with & wumber of

in order to  find

zuitable alternative solutions to the problems.

Srience education is  one of the

gducational system and thervefore  arny

educatian, in order to be successful,

velation  to cther cosponents of the system.

systems approach helps to reduce the

goourrence of so called " appraiszal gaps’.

using a structured technigue to continuously

the impact of changing

innovatian
should
The
chances of

find this
identify

constraints

components of  the

in sciencs

he viswed 11

application of
aoversight or the

ig achieved

by

ard

R

ard design



criteria € required  resourcss

and available TESOUTCES,
techrnologies, personnel and facilities. Systems approach can help
in  building internal consistency, that is  every component of
particular svstem fits well with sach of the other parts and
furctions in harmony with them. It also helps in analvysing  the
problems  and developing altermmative systems. It also develops
professional skills and competencies in the prospective teachers,
administrators, planners and researchers to deal with the
egducational  problem confidently and intelligently. Knowledge of
systems appreoach, in brief, can give the science teacher much of
what he needs to achieve his goals by enabling him to wnderstand,
design  and manage instructional systems to optimise out-put. It
helps planners in analysing the problems of science education,
and plamnning wviable and efficient syvstems. It also enables
educational managers to analyse an educational system in terms of
its structural, functional and operational components with a view
to  dmprove  the science educaetion system. Since science 1s &
subrject of the total curriculum the systems approach can be

Biwby, 194%). Inm the concept of management

o
-

applied +to it
teaching— learning, Davis (1988) save teacher is  the manager

hecause the teacher has to organise teaching activities first and

DEE

then he has to pevform these activities in the teaching proce

The design of teaching learning system consists of Towr steps
auch as (i) planning, (110 organdising, (1113 leading and {iv)
controlling. The variouws activities included in these four steps
are as fTollows @ (1) fAnalyvsing of the whole system, {2 Tasb

analysis, S Evaluating behaviowr of the learner, (&)

18



Specification of knowledge, skill and attitudes of students, {5

Identifying the student’s needs, (&) Formulation  of learming

.

oy jectives, {7y frgamising learmming

(&) selecting

SO T RS,
appropriate  teaching strategies. (9 Encouwraging and motivating
students activities, (10 Evalustion of teaching svstem, (11D
Learmning the teaching system, (18 Observing the learning system,
P13 Modification in the tesaching- learning system, (14) Flamning
for  the oriterion test and (15) construction of  the criterion

test.

1+8. Need and 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
showuld  be the terminal stage for many who, after well divected
additional training. have to fill  the middle level working
positions -~ technical, voocational and professional . In spite of
this situational importance, secondary educstion 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 attenticon to the secondary esducation.

Srience holds a unigue place in the curvicwlum, in that
it can play a vital role in the development of human potentials.

Every country develops its system of educstion to meet  the

challenges of changing times. The progress, welfare and security

of & nation depends on the scientific resesrch  dome  in ite

19



laboratories and  the type of science educsation imparted in
schools. Frogress in sclsnoe, is the key to progress in all walks
af  life. But the present educational system, in India, doss not
sepm to meget the reguivement of a growing sconomy and is  lagging

cther nations in the race of scientific progress.

The schools of Meghalayva Tace a number of constraints
in  dimparting science education. Science was a neglected subject
till  vecently and Meghalave Tollowed the traditional @ science
curriculum of pre-independence day till 1%990. The new science
ayllabus  was intvoduced in the high schools of  Meghalaya from
1991 onwrds. However, the problem vemains about the gualitative
and gquantitative improvements of science education such as
providing facilities, recruiting gualified and trained teachers

eto. Meghalaye government has taken cervtain steps to improve the

status  of science education in the state. The State Council it

clence  and

Educational Reseavch and Traiming. through  its

Mathematics Units has undertaken many projects  and  activities

wWwhich  include the teacher in-service programme, the improvement
of curricular matevials and the student enrichment programme. The
service rvendeved by PMeghalaya Science Society is  also  worth
mentioning in this context. A Centre for Science and Mathematics
gducation has been created by Morth-Easstern Hi1l University for

the propagation of science in this state. With these efforts, of

late, thers isiderable improvement and intere amorng  the

students  to  take up science courses even  at  the university

levels. However, the overall picture of science education is  not

hatl



very encouraging. Henoe the position of science education in this

part of the country also deserves the attention. There is
ascarcity  of gualified and trained science teachers and  the

schools are lacking in facilities like labovatory, teaching aids.

aquipment and esven literature for the properv teaching of science.

Vary few studies bhave been conduc in the field of science

education in this

is not mach effort o analvse the
problems of science teaching. The present study attempts to probe

inta  the difficulties and constyraints i imparting  science

education in  the high schools of Fast Fhasi Hills District of

Meghalaya.

(e of +the imporvtant factors for succocess  in science

education  is the development of favouwrable attitude of students

towards science. Des

sl opment of favourable attitude pertinent  to

the promotion  of science education constitute a necessary  end

[}
o
=k

porodust

gducation. Therse was not a single study undert

162
till date to analvses the attitude of sclence students  in

Meghalaya-. It is also tor beach science in such & way as

to dincuwlcate a positive and  fTavouwrable attitude among the

students towards science. The present study planmned  bo examine

the student attitude towards science and also b bhirow
light on the influence of a number of activities such as scilence
club, fairs, evhibition, guiz etc. on the attitude of students
towards science. The significance of the study is ernhanced as the
findings of this research will be heipful toe the improvement of

scrignce education at the secondary stage. The re vroh o will bhe

el



Felpful for  the e

to evolve strategies Tor  inculcating

amorig students towards scilence. This  study

e @ s ience rvelated co-

Tor prop

cating s

curricular activities in schools.

1«%. Statement of the Problem

The present rvesearch

it
il

designed to find out the

problems and constraints of teaching science at the high schools

T
ih
it}

in t Fhasi Hills District of Meghalayva. Froblems related to
strength  and guality of fteachers, methods used 1in teaching.
availability of teaching aids, laboratory facilities and science
club etoc. were examined. The opinion of the science teachers were
sought  to improve the science instruction in schools. The study
also  attempts to amnalyse the studente’ attibude science. &
Seience Attitude Scale [5A5] has been constructed for this
purpose and the student responses on the four dimensions of the
seience  attitude scale such as plamnning,. organisation, leading
and controlling were compared with gender, ethnicity, locale and

type  of Schools. As such the study ds entitled "A Study of e

Froblems of Science Education and attitude of Students Towards

Srience in High Schools 1 Hills District, Meghalaya'.

1.10. Definition of Terms Used in the Study

(i) Froblems of Science Education @

The difficulties and constraints encountered by the

iit
n
T
o
a
e
]

in imparting science education in the high schools are



taken as the problems of science sducation. These problems were

§

Lignnaive  from the science

{ii1) Socience attitudes

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

iz taken az a measure of the scisnoe attitude.

1.11. Objectives of the Study

The following are the main objectives of the study:

(i o study  the problems and constraints of  science
education  at  the high school stage with special
reference  to teaching of physics, chemistry, biclogy

and health scilence;

(id) to construct and standardise a Science Attitude Scale

for the students of class IX;

(iiid? to compare  the science attitude of students on the

basis of gender, ethricity, locale anc type o f

schools ™y and



ivi

to  edamine the influence of science olubs, =T g Yl e
el science  edhibition eto., o the students”
L EMTCE

attitude towavds

Hypotheses
hvpotheses  advanced T the research are HE

112,
The
male

follows
ardd
their attitude towards

i o osignificant difference between
students in

a1l st

the
female high scho
i bthe scilence

of

lence s
type

significant dififevrence

i
students belonging to different

£i3)
attitudes of
the

srhools:
o significant difference hetweesn
and rural school students  towards

{idid there i
attitudes of urban

aric
bresbwesen the

ience s

there e no eignificant difference
of tribal rori-tribal aschoaol students

&l

L)
attitudes

among the variables
attitude

interaction
thies

SCL I

towards

(v there is no significant
st h & type and locale of school on

students.

of

n
T~



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

school

i

of Fast Fhasi Hills District of Meghalava. The data for

the study were gathered by adminis ring a questionnailre to the
teachers for identifving the problems in teaching of science and

a Soience Attitude Scale to students. Statistical technigues such
]

as Analysis of Variance, t-test, and Chi-Sguare test were applied

for analysing the data. Feroenta

“egquency distributions,

measures  of Central Tendency and Dispersions were also used to

describe the data-«

1.14. Scope and Limitations

The science education in the state of Meghalayva needs
special atbtention and  the present research 18 & plongering
attempt to analyse the problems of sciesnce education anmd evolve

strategies for improving scilience education. The research i1s

it

intended to  identify the constraints and difficulties in  the

teaching  of science at the secondary level and also will seeks

and  megans  bo solve them. The study also analvses the

factore relating to student abtitude towards science, and Fielp

to  implement new science curriculum in the high  schools
Meghalava. The study is delimited to the schools following

Meghalava Board Syllabus for science sducation. The investigation

(=N
[i4]

furthey confined to class 1Y students from the high schools
of FEast Fhasi Hille District. The problems and constraints  in

SOLenoe education have been  analysed  on the hasis ki

.
o}



guestionnaire data collected from 80 science teachers from  J0

high schools.

1.1%. Organisation of the Report

The research  report  has  been presented in Five
chapters. The introductory  ohapter discusses the need and
significance of the study. enunciates the problem, objectives and
scope and limitations of the study- & review of related research
pertaining  to attitude towards science,. and problems in science
sgducation, conducted in India and abroad are given in the second
chapter under two sections. The method and procedure of the study
has bheen described in chapter three. The sample, the development

of tools, the procedure for data collection. and the statistical

shrigues used for the analysis of data are presented in debtail
in this chapter. The analysise of data has  beern undertaken  in

chapter Tour- The chaphter is divided into three sections. Section

L
~b

I deals with the analvysis of problems related to the teaching

at the

condary stage. The analyvsis of  the
attitude of students towards science is undertaken in section I1.
Section  I11 deals with the relation between cevtain aspects  of
science education and  the scisnce abtitudes of stuwdents.  The

zummary  of  the study along with  the relevant findings and

uggestions are given in the final chapter five. The report alsc

o

includes a lisgt of books and articles relsvant to  the science

education at the secondary stage. A copy of each of  the tools

for data collection is attached as  appendis I - the

gquestionnaire for the science teachers and appendix IT -~  the

Soience Attituds Sos
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A review of the previous researches and relevant
literature related to the present research is attempted in  this
chapter. This will serve as & suitable frame of reference and
=hall guide the investigator in the research process. The review
has been undertaken in two sections.

SECTION I : RESEARCH RELATING TO CONSTRAINTS AND PROBLEMS IN
SCIENCE EDUCATION

2.3 Trends and Froblems in Science Education
There were a number of studies conducted in India and

abroad, analysing the trends in science education. Also stuwdies

have beer carvied out  to ddentify the constraints arl
difficulties relating T sCiencs teaching. 2] critical
investigation of =s=cience education in the schools of  Assam and
Meghalayva was carvied ocut by Bhattacharva (1978) to examine the

status of science education in these two novth-esastern states.

Aleso an effort has been made bto find out whether the attitude of
students towards science affects their envolment in science
gducation. The data for the study were gatheved through a number
of tools and  techrnigues and the study revealed that (1) the
population mainly tiribals in the norvth-east were mostly firvst
genegration learners and lacked motivation to learn, {(1i1) shortage
af trained and qualified science teachers, and {(iii) there had no
provision for laboratory or other facilities for demonstrabting
srience  edperiments.  Sharma (1978 studied the relationship

between output and input of science education of higher secaondary

schools  in Delhi administrations The study vevealed that taking



into considerations population density, the provision of science

wise, was adeguates the wunmit cost

education facilitie are

{

worked out for the twe areas indicated that the unit cost in the
rural areas was much higher as compared to wrban  area  schools:
the guality of educational output waes found to be better in  the

(=g

of givlsy the gquality of reszults in wban areas both boys
arnd  girls were found to be superior  in performance  of  the
students in rural aveas and in rural schools, the teaching of
srience  was wuneconomical in terms of the envolment in science
course  as well as performance in public examination. Longshiang
(1980 surveyed the problems fTaced by middle English schools  in
the implementation of science sducation programmes in the Rast
Fhasi Hills of Meghalava. The survey showed that in most  =schools
srience bteachers have to tesach subjects other than science  and
were also asked to undertake other responsibilities. Inadequate
aupply of teaching  aidds, laboratory erguipmente, SO ENCE
materials, charts, filmstrips, etc.. were found to affect the

classyoom  tesaching in scile

. The teachers also reporited that
they nesd orientation Tor teaching through better methods, and

administration should be sffective.

Hminge (1985 investigated the difficulties faced by
frigh school students in learning science in the schools of Aizawl
town  in Mizoram. The difficulties may be related to science
cantent, science texth@mk)mlaﬁarmmm teaching in science subject,
S0 EnCe teachers, science laboratory, librarvry, med ium o f

instruction, time allocation and evaluation. The study compared

N1



the difficulties of male and female udents of government  and
private schools. The study revealed that the pupils fom
government schools had more problems as compared to students of
private schools regarding the science content, science text book,
classroom teaching in science subject, science teacher’s medium
of  instruction, time alleocation., materials, aids and evaluation
of  their learning science subject. The government schools as
compared to private schools offered better facilities in teaching
of science with respect to labovatory, library and eguipments.

The american Asscciation for Advancement  of Soience

-
M
A
.
A
3
o

issued a report expressing support  for  an integrated
programmne in ecience at all grade levels and concerned that only
anall pumber of  students were encouraged  to study  phyvsical
science. The report recommended that comprehensive investigabtions
e undevtaken to determine concepts and principles of science
needed  Tor  general esducation and data can be secwred to help
teachers in planning effective grade placement of concepts.
Bajrachary (1984) examined the science education in Nepal with a
view to  study the existing conditions of science education at
aecorndary level in Mepal. The study observed that the ewxistin
curricular obhjectives of the secondary &scilience curriculam
objectives of the secondary scilence curviculum were unsystematic

ard insufficient. These objectives were not achieved as there had

o practical work and the curviculay content of class IX and X

the

W wwy-ariented without any relevance to  theiv  life. The

technigues of  teaching were mostly traditiomal using only  the

a1



Blackboard and textbooks. Discovery and activity methods were not

b to the science teachers and most of the schools did not

™

have a science voom and adequate matervials. Scisnce teachers felt

{

the need for in-service training and orientation in constr o Naly
of  apparatus  from local materials, technigques of  tesching.

curricular development and btest construction.

A oritical investigation on the prospects of  resources
in physicse in the secondary schools oF Eerala by  Mathew (19%1)
brought  to light the inadeguacy of institutional resources and
the meagre utilisation of avallable resources. Urban and private
schools were  found to be slightly better than vural arcd
govermment  schools  in the extent of wvtilisation of S LT R
Students from  high resowrce wutilisation schools were to have
better physics practical application awareness than students from
average and low vesource utilisation scheools. dilisation of
resmmarces in schools was found to erert significant influence  on
the student®s physics theory awareness  and physics practical
application awareness. Reynolds (19%1) attempted to find ocut  the
effect of an experiment based physical science programme on

cognitive owutcomes. Sample consisted of 334 wrban students  from

IV to VIII. The study indicated that the number of
experiments  completed had & significant influence on science
process skills but not on science content  knowledge. Thes

programnme  bad limited implementation which may explain why  the

proagramme did not influence content mastery.



Movton angd Bubts (19730 studied "a children®™s

ahility to solve problems in science." The study suggested that
the way students Tunction in problem situation is related  ta

their knowle of that context. Okebukola  (1984) investigated

the phenomenon  of reducing anxiety in science classes with an

of class interactions.

srpEriment  dnvolving  cevtain

fArndiety  has consistently been asscociated with depressing aeffect

on sbhudent’ achiesvemeant in  sciences. The effects of three
different models of class interaction were analysed. Data
collected from 1463 students with a pre-test post-test control
group esperiment, revealad that of the three models. the oco-

operative  learning with indivect teacher interaction  techrigue

vield the greatest reduction in anxieby level.

Helgeson, Blosser and Hows (1977) studisd the status of
pre-college  esducation in United States. The study observed that

(i) teachers did not feel competent or confident in  their own

sroopm facilities were inadegquate

Enowledge of science, (111
for learning science, and {(iii) the school  schedule did not

permnit enough time for mearningful science instructions. SimpEon

{19780

found  that I f students fail o have a @ positive

gdperience in science during their elementary years, they will

o only  couwrses other than science during junioy  and  senior

+

gcrhoals.  Shamos (19240) argues that the best way tao help

1he attain a level of understanding and appreciation of  the
scientific enterprise is to teach bthem the so called big-ideas,

the ey concepts  in science. Lal  and  Subramaniam (19730



critically analysed the science teaching in the primary schools
in Eenpalayam and found that most of  the teachers were not
following esperimental , demonstrational and project methods  of
teaching science as proper facilities were not provided in

“Moere also lacked interest and enthusiasm in

primary schools. Te

the teaching of science and to use teaching alds.

airt (19868 science  fLeachers having

Apocording to Hus

less  than five vears of teaching experience veported difficulty

in preparving visual aids. Inadequate finances, lack of labovatory
guide boocks fTor planning exdperiments were the othey constraints
in science teaching and also mentiorned the difficulbty in planning
lessons as svllabus was not in proper seguence. Muadda (1978 in a
gualitative and esmpirical study investigated the status  of

instructional  procedures in biology in high schools. The sample

isted of  teachers of 120 high schools teaching biology in

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

Analyvsis  of the guestionnaire data revealesd  that

most  of the teachers did not have adequate classroom  facilities

to teach biclogy. The instructiconal procedures followesd by them
were not according to the aim and cohijectives of Diclogy teaching
due  to nomeavailability of teaching aids, Most of the teachers
preferred only lecture method. Facilities of rveference hooks,
informative pamphlets, magazines and general books on biclogy
were not adegquately availlable. Sisty five percent of the teachers

were Tound, to give priovity, to Enowledge objectives, in dealing

with the topics in bicology while application and interest aspects



were accorded least preferences by the teachers. Teachsrs also

gxpressed  their difficulty in conducting demonstration ard

il

practicals in biclogy becsuse of shortage of pericds  and  over-

crowded  classrooms. Frojeo

filmstrips,

projectors, microscopes etc., were also not available in most  of

the schools. Misra | studied the performance discrepancy of
srience teachers and it's effect upon the achievement of students
in sclence. The sample consisted of 107 science teachers of class
I¥ tmale 93 and female 1&) drawn from wrban and rural co-
educational higher secondary schools. Data were also gathered
from P4 members of the supervisory staff, 72 teacher educators,
12 science promoticon officers  and 10 members of the state
institute of science education. Chi-sguare test was applied Lo
analyse the date and the results indicated that the expected and
actual performance of the teachers differed =significantly. The
performance  discrepancy was more among female science  beachers
than thelr counter parts. More over, the performance of the wurban
and  vural  teachers differed significantly in relation to  the

cganisation of co-curvicular activities. Soience teachers

perceived favourably the performance velated to  teaching and
laboratary organisation while the supervising staff perceived

favourably the performance related to planning, correlation  1n

eto. Veerappa {(1758) examined the trends in science
education  from the primary  to the degree couwrse level and
obhserved that due to lack of facilities and well-trained science

teachers and effective teaching methods, science education  in

s
W]



Iindia did not achieve guality and standard ta have a proper

Fatole (1%46&7)  explored the existing wesakness of
teaching science in ruwral primary schools and attempted to devise
methods  for improvement in the present situation. He concluded
that the activity based method of teaching was superior to  the
traditional methods. Bhatia (1965) Kaul (19460, Vaidya (194687)
Joshi {1957 Dorail swamil (19461) Dokvar (194600 and Sharma (1960)
wchiing  in Indias

emphasised the neesd for improving science  te

]

Aocording to them the teaching of science in schools should he
such  as to provide a proper balasnce between the analytical  and

aynthetic aspect of science.

Z.1 Role of Science Teacher

The success of any instructional programme ultimately
depsnds  uwupornn the olassroom teachery. The duties of @ a sciences
teacher includes specifvyving learning objectives for a variety of
content  arvea. They must have skill in planning. managing and
delivering science instruction meant for & broad spectruam of
student abilities. Seience teachere must have adequate skills in
using  the laboratory eguipments and should make wse of the
facilities to develop skills among the students. Teachers have
traditionally relied on in-service programme for enhancing  their
skills. A teacher who bhas not attended vefresher course within

the past five vears may floundey with the new terminclogy and new

concept (Lees, 194671 The responsibility for helping teachers who



are already on the job to meet the vapidly changing conditions of
time, to keep up with new professional developments, present a
tremendous  challenge. IT leadership to meet this challenge is
lacking, teachers are likely to become victim of fixed habits and
to  lose flexibility that is so essential to theilr success in
profession  (Henry, 1947) . The Education Commission {(1764-64)
gives emphasis bto the problem of giving continuous education  to
teachers in

rvice, and states Yin all the professions there is

a need to improve further training and special courses of  study

i
2
I

o & continuous basis Fter initial professional preparation the

ig  urgent in teaching profession  because of  the rapid
advancement in all fields of krnowledge and continuing evaluation
of pedagogical theory and practice.” & number of research studies

were conduc ted to ddentify the mature and need of in-sseryice

training for science teachers. There is a unanimous agreement  in
the studies conducted in Eevala regarvding the in-service needs of
teachers and the effect of in-sevvice courses. According to  the
studies done by Maiv (1983 and Jamuna (1987)  the in-service
training  1s not very effective as curvently practiced in
aeducational settings and that a conceptualization of  in-service
training, relating to componente for plamnning, implementation and
gvaluation need to be developed in order to make 1t more
effective- The need and relevance of in-service programme o
acience teachers were also mentioned by Spiegel (1984 . The study
revealed that  the group which pavticipated in an  in-service
programme  was found to be effective in tesching than  the other
giraup which did not participate. The study by Matar (1984) showed

e

o



that teachers attached greateyv importance  to  the areas of
scientific knowledge, laboratory skills, and some aspects of
delivering science instruction. The study conducted by  Chang
(1983) determined the positive efifect of in-service training on

teacher attitudes and pevformance.

Al-Ghamdi (1984 eramined the current status of  in-
service education of middle and secondary school science teachers
in  Saudi Arabia and developed & model for designing  in-servicos
education based on the Tindings and available literature in  this
Tield. The study reported that teachers expressed dissatisfaction
with the curvrent in-service education, as the programmes offered
were not o well planned and not based on actual needs. Research
surveys were also undertaken to identify regional and state wide
categories of in-service teacher needs. They include White (197%)
in  South Carolinay De Graaft (1980) in Michigan; Rubba (1981) in

Malayvsia. These suwrveyvs empahsised that accurate assesesment of

and concerns esxpressed by classroom teacher should precede
the design of in-service education. Information on reported needs
of  classvoom teachers should be of value to a host of state  and

local agencies conducting in-sService COUrSes.

The studies reviewesd above veveal that in-service
education for tbeachers particularly  those who are  teaching
science 1% veary useful in up-dating information on physice as A&
branch of knowledge and also for  their professional  growtho.

Talukdar (1992) examined the problems of teaching and learning of



integrated science in Borno State of Nigeria with the help of

data obtained through a guesstionnaire. The study revealed that
lack of gqualified science teachers is the major problem. A large
number of non-science teachers teach the course, in addition to
teaching theirv own specialised subjects. Fost of the teachers ave
rian~-indigencus. They do not understand the local languages and
the gocio-cultural  life of  the people. The instructional
strategies adopted by the teachers are alsoc not satisfactory. The
lessons are dull and children are passive in class. The teachers
are  frustrated, the heuristic approaches to instruction are not

o

observed at  all in the cla

rooms. The svaluation aspect of
integrated science teaching 18 seviously meglected. The
continuous assessment  is  done  very poorly. The terminal

edamination conducted by the individual school is not of espected

ztandard.  In the absence of any vegional or state examination
science subject is not considered to be important which results
in poor instruction. Sharma (1973) evaluated the UNESCD assisted
scheme  for primary school science teachers in Delhi-  The study
observed the fslt need for the preparvation of & comprehensive
teacher s guide. Instructional matevials such as  handbook of
activities, bteacher’s guide, scisnce magazines are not  available
either at the schools or at their science centres. Even the kit
mateyvials arve not  very much  well knows among  the science
teachers. Majority of teachers have expressed that there 1 a
raeed for separate sclience teachers who should not be loaded  with
the responsibility of being a class  teachesr as  well a&as  a

supervisar. These changes wouwld possibly enable to prepaoe  and

P
il
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teach science effectively. fAccording to Anderson (1970) effective
science teaching is an interaction between ohildren, teachers,
materials and eguipments and facilities. For the progress  af
science studies, the school should contain  adeguates facilities
arnd materials. Flexibility is & key to a suitable science
teaching facility. This flexibility of classvroom facility makes
it easy fTor  the teacher to convert any olassvoom  into an
effective learning centre. A survey undertaken by MERTFCR  on
primary  teacher’™s gualification and their opinions regarding
mathematics and science syllabil revealsd that majority of the
primary teachers (72 %) were found uwnder-qualified. Seventy five
per  cent  teachers opingd  that science should be  taught  as

separate discipline consisting of FPhysics, Chemistry and Biology.

ittt armd Turk

291 high schools in order

o+

ta  ddentifty the souwrces of stresse and dissatisfaction that may
induce  teachers to leave teaching- Data on four sete o f
indegpendent variables such as perceived role, school climate and
specific WOk problems were  entered into & canornical
corvrelational analysis to predict & multi-dimensional  construct
aof  teacher stress encompassing job satisfaction, negative well
being, absences, and intention to leave teaching. Study revealed
that certain common work problems such as inadeguate salary and

low status were found to be significant factors in predicting job

0

H

tiress, However the often cited problem pupil mishehaviour wWas

rat found & Tactor of stress. The vesulte fuvther sugogested that,

the role, teachers perceived and the schoel ¢limate parbticularly



the relationship with administrators, were found exbremely

important in predicting job stress.

Henry (1947 indicates that the duties of a science
teacher include specifying learning objectives for a variety af
content area. These include skill in planning, managing and
delivering science instruction for a broad spectrum  of  student
ahilities. Migam (19%%9) analysing the problem of science teachers
mentioned  the need for propgr interpretation of general science
for sharing the burden of teaching and  learning with pupils.
Utilisation of communiby vesources, re-organising the methods  of
teaching  and bringing system into practical amination warsa
righlighted. The study of Swer (1983) found that the teachers of
primary schools in Shillong do not as  swch have problems
regarding olassroom  work.  But the teacher expressed their
dissatisfaction over the low salary and status of primary school

teachers.

Z.1-1 Library and (Other Feeources in Science Teaching

A owell equipped and well-managed libravy is indeed the
foundation stone of any modern educational  structure. A good
librarvy is & must for the professional growth of science teachers
as it refreshes and up-dates their knowledge. Tt is also a must
for  the students as it enables them to acguive informations and
understandings,  which are not usually fovered in the olassroom.

Sehool  libvraries develop in pupils the ability to  learn from

books even without the arnce of & teacher. The necessilty for



having  many  kinds of vefevrence books Tor effective science
learning becomes imperative. A good text book is & souwrce of

knowledge arranged s ematically.

Best materials Ffor science teaching can  be obtained
from different souwrces provided thalt the sources of irformation
are reliable and up-to-date. Nunn (1954)  has classified the
acurces of information as the local sowces , national scientific
societies |, information from government  sowrces  and private
enterprises, reports of research institutions, national
libvraries, jowrnals and reporvts. Though & well eguipped library
gsticulid be the prime requisite of every school, 1t is pointed out
that many of the Indian schools do not have adeguate  library
facilities. This has been revealed fTrom the studies conducted by

Govinda (1980) and Rao {(19&8).

According o Havel and Treagust (198%9) science teac

is often Taced with excluding the library Trom hislher  teaching
programme o developing & programme that reduces the dependence
oy reading and writing skills, in this situation the students arve
rnot being encouraged to use the libracy rezouwrces. The findings
of the study conducted by Barki (1981) and Vora (1975 indicated
that libraries were not put to optimal use by students. The
teaching methods used by teachers did not encourage to use  their
institutional libvraries. They also veported that  the physical
envivornment of the library was not conducive to  read i the

Tibrrary .

f -



According to Ewrtlikoff (1970) the teacher should give
divections to the puplls to wuse the books effectively. Some of
the matters presented in the book may need some elasboration  and

gxplanation  in certain cas

s Mhuch of what is presented in most
text books  in the hands  of  students reed illustration,
elaboration, summation and alternate presentation by the teacher.
Many high school students do not have the practice and discipline
to study carvefully text book matsvial for mastering the subject

ar bthedr owne

Az Tar as printed educational materials are concerned
Eaton (19463)  found that some materials are nobt necessarily
asuitable for all students. But through suwitable manipulation of
appropriate factore, it showld be possible to reproduce materials
which will vesult in maximum lesrming for all students. Maucall

’

(1978 From a bibliomeivic approach in his study provides &

71

cle

ription of  the use of librarvies and library resources by
academic high school students preparing peapevs for project works.
The findings showed that students successfully seek  information

in more than one type library, and they see library

a place to

@ive assistance. HBose, Banerjes and Mukherjes (1945 surveved

the educational fTacilities available in  the higher secondary

s of HWest Berngal and veported that the libravy Facilities
waerg poor in omeost of the schools. In some of the schools there

were no separate librarvy and the books weve dumped sither inside

the office room or teacher™s common vroom. A more recent study by

Al-Masalam (19 revealed that most librarvies in Fuwait need



as well an  additional

more  space,  and  bets
gguipments, books and materials. The existing conditions  hinder

complete utilisation of librarvies by teachers and students.

From the above studies, it is clear that some of the
=ehiool libraries had suificient reading material but  their
organisation, service and guidance to readers are far  Trom
satisfactory. The available librarvy 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 rvetwn of the library materials is not given due

attention.

If the

iz not din a position to add to theiv  man
ard  material as 1t exists today, it can at least reorganise  the

existing material

ag to make its working movre effectively.
Wayve and means can be fTound out to make the best utilisation  of
whatevey is availlable in the school libravy. Vaidya (19711.

Soisnce

Zele3 Sianificance Laboratory

Mo one will dispute that laboratory work should oooupy
a central position in any programme of scisnce education, since
sxperimentation involves " learming by deoing’, which is a must for
childrern learning science. Talk and chalk only encourages  an

anthoritarian factual approa

choand harvdly realises the objectives

of science teaching. Good demonstration by the teacher may help &

little, but 1t is only when puplils come to handling the apparatus

oy



that they really accept the phenomenon concerned, and acguire the
skille. Therefore students should be encouraged to do experiment
and  rvecord what he observes. The knowledge acguired by this
method 1s indeed aoriginal. This enhances the scilentific attitude,
appreciation and scientific temper and also provides training  in
srientific method. While stressing the importance of apparatus in
science  teaching at secondary level, Nowman (1972) comments, ey
country which starts by sayving that, it is & poor country  which

cannot  provide apparvatus and needs suppliers of  paper cut-out

models  to illustrate the principles of electricity showld,

probably not attempt to teach slectricity at all in its secondary

i

chools." So the need to provide apparatus cannot be overlooked

by anvone wishing to improve the guality of science teaching-

By  analyvsing high school textbooks  and  laboratory
workbooks  din several branches of scilence  and  interviews  with
science teachers, Pella (19610 veporte the vivid functiong  of
laboratory  as follows @0 Laboratory is & means of secwring
information, determining cause and effect relationship, verifying
certain factors or phenomens, applyving what is known, developing
skill, providing drill, helping pupils learn to use scientific

methods of solving problems and carrving on individual reseavch.

Im most Indian schools, individual il
grperimentation  is  rvather difficult due to lack of laboratory
facilities. Where there is no facility foy individual

gxperimentation, at least facilities for group experimentation



must be provided. Research evidence indicetes 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, Hoftsteirn and Luneta 1982)- The science
classvooms and laboratory are key places where intentions  ought
to o be transformed into actions, and where both the teacher and
the learner are involved in realising the curriculum  objectives.
Zince olassroom enviraonment is an important  component  of the
teaching ' learning process, which, aside from instruction,

predicts learning, the use of learning envivonments measures in

research studies concerning the effectiveness of laboratory work

s=howld not be overlooked (Hoftstein, 1980).

Many studies have been conducted to investigate the

laboratory facilities in Indian schools. The studies reported the

pacr and inadegquate  laboratory facilities and lack of good
quality eguipments in  schools {(Jacob 19493 Bose 19743 Hose

Banerjee and Mukherjee 194650

Ealra (1978) investigate the conditions of laboratory

facilities

in Indian high schools. The study concluded that there

ie a definite need To mo

n

and better laboratory facilities and

sguipmants  and other materials related to science teaching.  The

investigation carried out by Nalr (1988) revealed that majority



of  sechools in Ferala are not having adeguate number of reguired
teaching aidds  and many of the schools are not utilising  the
avallable aids effectively. & similar study conducted by Raju
(198%)  revealed that most of the schools are not utilising even
the availlable laboratory facilities although the facilities are
inadequate and unsatistfactory. The study also suggested the
schoonl  authorities and the government to take steps to  improve
the conditions of  labovatovies i the schools, so  that  the
acience  education provided will be effective and meaningful  to

pupils.

Rajput, Gupta and Vaildyas (1978)  observed that  dus
importance to practical work is not provided in science subjects.

%

A suwrvey was conducted to study the vole of laboratories in the

sic education of science as perceived by science teachers. The
main problem faced by the teachervs were lack of free time for
them to  arrange  for practical work  and poor guality af

instruments and materiales supplied to them.

Student gdpevience difficulty in  translating the

theoretical bnowledge  in ence  gained  through classiyoon
instruction in other practical situations, and their awareness in
practical application oriented aspects are not satisfactory. This
has been the ocutcome of many vesesrch studies (Jaya i@@ﬁ and Rema
1967 . I science apparatus ig to be successfully handled by
secondary school  pupils, it must be simple  to manipulate  and
should he divectly related to the concepts being develaoped.

—
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Visual Aids in Science Teaching

Za1.3 Valu

It has heesen said that auwdig-visual aids can bring tThe
worid  to the classroom. This means that they can bhving some  of
the characteristics of real superience within the reach of the
pupils. Many investigations have been undertaken in India to find
out  the extent of wubilisation of awdio-visual aids in schools.
Ahluwalia  and Aggarwal (1970) studied the extent of the use of
films and Tilmstrips ss a medium of instruction  in secondary
schools in Tamil Nadu. The study reported that 249 schools
possessed 3T omm filmestrip projectors along with 16 mm filmstrip
projectors and 227 projectors in working orders The generval
feeling of the school was, positive towards the advantages of
films. The result of the study conducted by Joseph (1988)
established the impovrtance of having the maximum use of audio-
visual aids  in the class voon teaching for the enhancement of

teaching-learning process.

SBonar  (1978) tried to locate the spots in the primavy

schionl syllabus whevein filmstrip ching can be resorted either

to supplement labovratory work or to revise present new matter and
aleo  to stimulate intevest. It is stated that science syvllabus

"

can be effectively tavoght with the help of filmstrips. The uze of

these instructional 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  (19782) auwdio-visual aids save no substitute for real

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



can oo even better than the real experience. It is quite evident

s

from the studies of Carpenter (1938) and laurence |

71 that the
audio-visual method of teaching iz more effective than the text-
brook method, while comparing the achievement of students taught
by thres different technigues - the textbook method, the pupil
activity method and the awdio-visual method. The Etudy observed
that pupils  taught by pupil activity method ranked highest
followed by audio-visual method and by the tedxtbook method, the

lowest.

The outcome of Golani®s (17982) investigabtion on the use
of  audio-visual aids were the following @ (1) there was non-
availability of trairmed personnel in audio-visual education, (&)
accommodation of equipmaents was a problem in many schools and (3

the audio-wvisual aids being esxpensive, the schools could not

purchase them as such the sophisticated aids were oult of guestion

conducted an ITTVE

i secondary schools. Rao (197 igation ta
trace biriefly the evolution and use of auwdico-visual aids  in
ingtruction and to coritically evaluate the various methods
following, to make the madimum use of these aids i classyoom.
The study revealed theat cevitain progressive schools of big cities

like Rombay, Foona etc.,. were definitely advanced in the use of

audio~visual aids than the schools in villages. Maps and  charts

were the most commonly used ailds, but progressive schools however
emploved film projectors for teasching. Many schools inspite of

their liking for film and radio could not afford to have them due

oy want of funds.

L



Dharamviv (1954) examined the suitability and  working

of  the new general science syvllabus for the primavy and  the
middle schools of FPunjab. The study revesled an indifference to
soignce and an dnadeguate provision of instruments and materials
and the science teachers wanted to undergo refresher courses  in
arder  to study the use of rew apparatus. Slide=z, films, radios,

g

ewns were used by only D per cent of students

mLLE

Amoracdhat (1975) analvsed the problems concerning the

provision and use of awdio-visual alds in the secondary schools

i Thailand. Data weve collected from &% teachers  and
stuwdents of 5% zecondary schools (29 government and 20 public) of
Thailand with the help of a guestionnaire. The study revealed
that majority of the school principals. teachers and the students

proposed & favourable sattitude towards the wtilisation of  auwdig-

visal  alds. The awdio-visual education service in  the schools
was generally poor, as it provided only single and commorn audio—
visual alds  like maps and charts. Science teachers improvised
their awdio-visual aids but the schools seldom contvibute towards
thely cost. Teachers used auwdio-visual aids, like chalk-board and
pioctures fregquently but  those like museum specimens orily
grecasianally- Teachers were likely to use audio-visuwal ailds more

freguently if better facilities were available.

Bharadwaj {1981y surveyved the availability and use of
teaching aids in the high schools and higher secondary schools in

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



through questionnairves and interviews of teachers, students  and
other officials, indicated the position of awdieo-visual aids with

nect bo availability  and use of teaching aids along with

difficulties encountered in the availability of appropriate ailds
ared  also their use in vespect of exdisting facilities of trained
pereons as well as the administrative difficulties encountered in
procuring bhem-  UNESCO-NIER Workshop Report (1971)  stated the
common problemns with reference to awdio-visual alds as follows s
(11 insufficient maintenance and rvepair facilitiess (2}
insufficient in-service and pre-service training of teachersy (3)

lack of suitable equipments; (4) poor storage facilities and

unsystematic utilization of audio-visual materials.

’

Co-Curriculum (Science-Clubs, Science Fairs  and
Srisnce Education

Co—curricular activities are integral part of science

“

teaching  in ovder to channelise the snevrgies of students and

proper of talent of the students. Co-cwrriculwe is the term

weed  Tor  owut of class actbivities which include science olubs,

science fairs, science exhibition, field trips etc.

Aocording to Lacey (19468), the main  purpose of  co-
curricular activities are the following @ (1) it enviches formal
curviculum  provides for  individual difference and  interest,
establ ishes bettar teacher-student raelationship, provides
appropriate activities for student groups, brings students
toagether on a common basis. Co-curricular activities will help in

satisfying the instincts and wrges of children and making them

[
ot



full~fledged personalities. These activities cater to the
inculcation of scientific attitude. Moreover, students learn  the

things without the conscious effort on their part and  pursue

ience as a pleasant hobbhy and not as a burden on them. Teachers
car 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 Tor sxperimentation. Scoience ol
activities play & wital vole in  the identification arnd
development of scientific attitude. Clean (1933 and Varghese

(1979 evalualted the performance skill.

Sivadasan (1788) ewpressed the view that there had no
systematic intevaction between science olub  and classyroon

activities in the teaching of science in the state of Kerala and

smphasized  the need for linking science teaching with scilence

club programmes. Andrew (1780) confirmed the need for systematic
planming Tov the proper interaction between classroom  learning

and science club activiti

~
i
b1

Soience fairs and szhibitions have become an  integral
part of science education because of their immense importance for
developing scientific interest, sttitudes and skille among the
students. Careful planning is necessary for the success  of  any

seience fTairvs and exbibition. Several committeses have ta  work

i
5
-
o
7

individually and collectively for it




Fern 1585 determines the effect of field activities

o the aftfective respons oy f Lhe students using  different
approaches of teaching the traditional and field ariented on site

approaches.  The findings revealed that field oriented approach

was Tound much superior to traditional approach.

Diw

ussing the importance of science exhibition, Abmed
(1979)  acknowledged that educators today are trying to make
seience education  exhaustive. They are trying to popularise

scientific knowledge and make it functional and relevant e

™y
N

i

wsoolety .
It dis with this perspective thalt the organization of
science exhibition at MNational, State and District levels should

e planned.

SECTION II : RESEARCH RELATED TO SCIENCE ATTITUDE

ahroad

Attitude towards science iz a potential area  for

Fecent reviews on researvch on science attitude reflects
the inoressing intervest in this avea. Considervable attention has
beern directed towards the identification of variables which  may
e velated to attitude towavds science. The studies have fooused
et bwe bypes variables. The variables having divect influence of

the  schooling proosss such as teaching  bhehaviowr, methods of

teaching and these located outside the influence of the

53



institution, such as gender, locale and

students. The former st of variables isg

variable

krowledge of the role of both types of variables

understand the nature and formaticon of

the variables that offer most

erdogensous

formulation and improving attitudes.

Aikan and  Adken (198689 ey L ewed

related to attitudes covering scilence,

e

States. OGardrner (1975) in a review, referved Lo

ared the

BErit

stwdies o ked in

Cmeraid and Duchkworth (19775

guoted

nearly

attributed to science attituwdes of pupils. &

o gdielt so to enable rveseavchers to of

aynthesis of resssrch results through metas analvs

Shauchnes provided additional

ampr bl shments ard problems  in this

AT,

qualitative synthesis of atbtitudinal data.

Several

science  develops early in life {(bhetween the

calls for dincreased attention to

latent pre-adolescent age 13

BHPTEES positive abttitudes toward sciesnce

adolescent pericd but this favourable attitude

time . It has been found that seventy per cent of
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children in  the United States have positive attitude towards
their science experiences in school but the pevcentage dropped to
half  among  the 13 to 17 yvears old, due to the influence of
cartain factors which turn children away fTrom sglence. Perhaps 1t
iz  the inherent difficulty of science, the way in which 1t is
taught, the cuvriculum or merely part of a matuwring process which

destracts children-

It has been fTurthev noticed that the choice of aClence

and  careers  appgars to have been related to ceviain

personality  traits which in ftwn, foster positive SClance
attitudes. Gardner (1973) cobserved that the students who offer
seience  Coourse  areg  serious  achievement orviented, realistic
independent and conventional . Making science appealing fTor  obther

personality  btypes still presents a formidable challenge to

science educators. Interest in doing laboratory work is likely to
e positively correlated with attitude towards science and opting
foar a careerv in science. Pupil who finds satisfaction with  one
characteristic of the scientific enterprise are likely to find it
gdifficult with another. While it ie possible that part of  this
relationship is due to similarvities in items and item formats.
Therefore, it sesms reasonable to concliude that attitudes towards

scignce comprise both general and specific attributes.

Home background of the student has also been correlated

with student sttitudes. Geographic location, parent’s education,

father s ocoupation and science materials available at home are

in



included as potential research variables to  science attitudes.

Geographic location such as urban o vural background was  found

related with formation of attitudes towards sclence. Sub-  uwrban
students were found to have more positive attitudes than  theilr

rural  or  urban countevparts. Combey and Feeves (1973) noticed

that socio-gconomic atus and science opportunities in the home
are correlated modevately with science interest and science

caresr  choice. The results ave in the sxpected direction with

WpEsT and middle ¢lass families providing better acilence

opportunitiss  and encowragement for their children according  to
Gavdrer  {(1973). Although many variables have been found related

e oathitude the effect of these variables and their interaction

dogs not provide a olear picture of  their individual  and

callective influence. Farental education, home opportunities

chaice of college are some of the varviables studied, but  the
direct and independent influsnce of the home and other bhackground

factors are difficult to as

pes s bhey interact with & number of

other factors.

Socilo—-economic baﬁhgrouﬂd of the students has also been
found related with student attitude towards school and teachers,
and their academic achievemsnt. Meale and Froshek (1947) and
Hlick 1970y reporvited that children in schools located in the
uwpper socio-economic status areas held more favouwrable attitudes
towards teachers and schools than childyen in the schools located
i the lowesr soclo-sconomnic areas. Yee (19640 suggested  that

since lower class pupils often have fever potent souwrce of adult

D



warmbth  and  support  at home, they

teachers in  schools than studesnte

Teacher s less positive attitude

classes tend to make pupil’s attitud

o the  influence of family income

me significant difference

groups in student s attitude toward

science and the value of education.

Fesul ts of studies  an

student s arcl their

age

attitudes ftend to become less favo

(Demos, 19601. Aftery suvrveying 8,158

Coleman {1959) conc luded that

=]

aoriented to scholastic matters

it

differences in parental background,

Commarti by .

Gigrnificant sexr difference

and towards teachers have been repor

and Cook (1947) found that femals hi

favorable attitude towards teache

Gregerson  and Trawers (1948) obsery

teachers mare than girls and there

teachers on the part of girls with i

ne such increase in rejection of boy

has been noted between gender and at

s

B

are influenced movre by the

of middle class backgrouwnd.

towards students in lower

s less favorable. In a study

o attitudes Coster {195EE)

bhetwesen the different 1ICome

s school  subjects  including

thie relationship

agree that school related

urable with increase ir

Gy

high school bo givis,

dolescents were negatively

irrespective of  the widey

type of school and  type of

in attitude towards school

ted in favouwr of givis. Leeds

gh school students held more

than the male shtudents.

e

egd that boys rejected their

arn increase in rejection of

£
o

novease in o age while therve is

A consistent relationship

titude towards science. Males



take more SC1Ience COoUrsss an

the physical sciences. In

variable yvelated to science

accounted for seldom edcesds

aof interest in this area.

social fTorces and cognitive

differences (Gardner,

Edwards  and Hilson

ovse and girvls haeving simila

.
v

indicated significant aii

5

intersest  and attitude tbowar

bry

metivated intrinsic

problems where as girls work

more favourable attitude. May

soience interest and science

students of England. @amang

science, Temale students were

1éd per cent of those disliked

cent of girls expressed their

Fpustin reports the

{1

RIED i the Seventy Fouwrth

that bove high school subjec

content. On the contrary girld

influenced by their perceived

guoted in the above studies g

interest

| interest, sspecially in

SO Mmore

the most consistent

is

4

(=3

H

fact, %

attitudes even though the

10 pey cent. Theve has been a suwrge

investigators seek to understand the

factorg that may account for these

(1955 conducted a study thes

AMOI

vointerest in science. The Tindings

fferences in the basic patterns of

s scilence. Boys were found to be

i understanding  and  solving

ed to please theilr teacher and  had

aor (1961) studied sew difference  on

attitud@.ammmg the 11 to 1% vear old

those students who did not like

much more than male students. While

zoisnoce were boayvs, the rest 84 per

negative attitude towards sclence.

findings of the study done by Sles

Year Hook of NB85.E which reveals

te preference are based on subject

=7 attitudes appears to be stromgly

Ffuture femimineg roles. The findings

ive ane voom to believe that many of
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But  muoch remains bto be done in this area in order  to establish
the relationships have been discovered, but much remains  to be
dome in this area in order bo esstablish the relationship of these
exogenous variables on student attitude towards sclence. Low, but
positive relationship heve been obtained between teaching
bethaviour, the science curviculum and student attitudes. Studies
o, the student ssposure o Tilm, laboratory experiment ebo.,
have been found to  enhance  the sclence attitudes of the
gxpaerimental group when compared to contvrol groups. Unfortunately
the methodeological weakness and unveliable outcome measures  of
many of the studies make 1t hazardous to generalise the results.

From the studies of Umevoid and Duckworth (1973) and Welch (1979)

it ds clear to conclude that curriculum effects may account for &
to 10 per cent of student variance in science attitude and
achievement. The teachey is thought to play an imporiant vole  in

the development of student attitudes. Although much  more  work

zams Lo have been done on student achievement than  on student

attitude. The personality traits bave been shown  Lbo  influence
student atbtitudes in science as well as  in other subjects.
However, the strength and direction of these relationships is

gquite varied. Some have Tound very low correlation while others

fave found moderate to strong relationships. It is difficult to
sort out the meaning of the discrepant studies and considevably
movre research is requived to throw more light in this area- The
relationship between favourable scholastic attitudes and level of
academic achievement is functional, vather thamn casuwal. This

indicates that the savademic swecess helps to promote satisfaction



wilth school, whigh in turn increases the possibility of  future

cwmon (1968) and  Aiken (19700 have

success.  RBloom (1971,  Jz
reviewed studies indicating that if certain attitudes are held,
and rve-inforced consistently in the same divection, they lead to
a particulay self concept on the part of  the puptl which
influences his expectation of future achievement. The reinforcing
condition dis  the type of regard he begets for his achievement

from his teacher, parents and peers.

Waird {(1976) measwred pupil s attitude towards science
using Moore's Science Attitude Inverntory. A strong association
Was ocbhserved betwesen attitude and achievement in seiaence
Warburtorn and Jenkins (1983 conducted & study on the science
achievement and attitudes and the age of transfer to secondary
sehool.  The main objectives of the study were to find out the
effects of different ages of transfer an the conseguent
differences in the achievement of science and also to campare the
puplls attitude towards science among the thyee groups of 14 yvear
cld pupils. A specially prepared science achievement test and &
standard science  attitude scale were uszed to assess the
achievement and attitudes of 2,757 pupils at the age of 4. The
pupils compared had, transferred from pre-secondary to secondary
achool  at the age of 11, 12 and 13. The findings rvevealed that

there had significant positive attitude towsrds science  as

edpressed by  the pupils who enteved secondsary  school &t 13

comparad with 1 at 12 and also for those who entered

at 11 compared to with those entered at 12

&1



Home and  school effects on science  attitude arid
achievemnent of twelth grade students in Isrvael were studied by

Tamir (1987 Home variables were gonsidered as alterable. Thies

and achievement in science.

Review of attitude studies by Qiken {(1970) noticed that
the correlation between attitude and achievement may vary 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 (1974) studied the teachers® and pupils”
attitude towards scisnce. The study involved 96 teachers and 2277
students from different towns. Teachers® atbitude towards science
was measuwred by the Semantic differential science test. Students?
srience achievement was measured by the Stanford achiesvement test
at  the primary level and by the Science HResearch Associates”

sgience  achievement hest, at the intermediate  level. Results

=+

showed hat there was & positive relationship between attitude
towards science and achievement. The study alseo indicated that

the student sample from the specialist schools, where & science

gpecialist wovked hard, significantly generated more favourable

attitude towa srience than did the sample from  the schools
where non-specializst worked. Bub no significant differences were

Found between the groups concerning science achievement.

o
fo
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A oswing away trend from science was noticed in Britain
since 194607 by the Daintorn Committes for Scientific Folicy. Even
the potential scientists reported physics and chemistry difficult
everr  though they were interesting. Studies in this  area  have
generally fTollowed the form of ascervtaining student’s  school
related attitudes and velating such attitudinal measuwres to
subsequent scademic achievement. The rationale for these studies
APpEars to be that since attitudes tend themselves ta
modification, positive findings will provide the basis for
devising  tresatment in orderv to bring about changs in academic

achie

emert . Such  a changs will not  only  improve future
attitudinal dispositions of students towsrds school  and  school
learning but will also contribute  to  personal and sl &l

adjustment (Moltzman and Brown, 1948 KFhan and Roberts, 1971).

Lawrenz and Cohen (1983) studied the effect of methods,

and  practice teaching on student attitudes towards

cisnce and Enowledge of science processes. The subjects used  in

the investigation were from two distinct groups. One  subeg

consisted of secondary

clence education majors at

University College of New York, Buffalo, while the other sub-

M le oo

isted of elementary education majors at Arizona State

University. Science Attitude Inventory Moove and  Sutman  (1970)

o

and  the Science FProcess Inverntory (Welch and Pella, 1987)  wevre

Lisecd to collect  th data and results showed significant

i

differences in  sgience attituds for both the elementary  and

aecondary  education students atthitude became negatives. The

-
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student s attitudes towards scilience were

af ter practice bteaching while those of the

students exhibited no change.

arnd Adeneyi (1987 argue that positive

the extent to which the labovratory

iliged effectively. Their definition of

included teacher, the laboratory

laboratory matevials. In addition to  using

guestionnalre, the class TN

alen obssrved. The outcoms of the

shudy

betwesn freguency  &as

o of the laboratory e and  student

LAY

OUrCe  PErson’s {laboratory

Loware soience was also fourd to influence

as paer the findings of the study.

Fowler (1987) studied the effect of discover,

chaemistry on bthe attitudes of
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v i ronment

amaong the tenth grade stu

corslsted wf factors  such  as  emetional  olimate, phivsical

envivronment, peers and teachers. The teacher’s positive attitude
towards  science  and peer intevaction were found to be fTactors

fostering positive student attitude towards sciences

el Brudies Conducted in Indie on Science abttitudes

Many studies have besn undertaken in India to examine
the student attitude towsards science. Research effort WAE
divected to develop standardized scales to measure  the scilience
attitudes and also the attitudes were analysed with number  of

exogencus and endogenous variables.

Dutta (1979 analvsed the attitudes of class X students
of  Shillong towards science by constructing & science  abtitude

4

zrale. The studies reflected favouwrable attitudes among students
towards science. There was significant difference betweesen bovs
and givls in terms of their abttituds towards science. Tribal and

non—tribal  students showed significant difference in theilr  mean

science attitude scores.

camined the science achievement and

attitude of class VIII students with the help of Standardised

Seience Mochiievemant arel Attt bude Seale developed

o~

specifically Tor the study. The study agbserved that stodents’

athigvement in ciernce and  theilry  attitude towards  learning

science were positively related. Urban students excelled in



arience than those from rural areas. Srience achievement of

pupils  from  government schools was found better  than  that  of

pupiles from non-government schools.

Sood 11979 dinvestigated attitude towards science  and

entists  among  variowus groups of students and  teachers  In

Imdia. The findings reflected positive attitude towards science
ard scientists which was found significantly related to
wnderstanding of science. The attitudes of students and  teachers
differed significantly. Thevre had significant difference in
attitude towards science and scientists between National Science
Talent Search (NETH) awardess and non selected NSTE students. Gex
differences were not evident in their attitude. The study also
revealed that the tribal and non-btribal  groups, differed
significantly in their aspivation levels. 1t also showed that the
tribal students’ attitude towards science was influenced by their

aspirvration levels which in turn affected the enrolment in so

ience

stream of collegiate sducation-

SGhrivastava studied the science sttitude using

Billeh and Zokhariade’s Science Attitude Scale (1973). The scale
wags  adopted in Hindi  which included 3& items covering six
components  of scisntific attitudes namely, (1) rationality (823
curiasity (3 open-minded (47 aversion to superstitions (5)
objectivity intellectusal honesty and (&) suspended judament. The
study was  conducted on oa sample of 530 science teachers  and 50

noan-science bteachers as well as 100 students and 100 non-science

..
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students. The Ffindings showed that the amount of scientific

knowledgs and exposure to science courses had positive impact  on

ientific attitude; scientific knowledge assisted the formation
of scientific attitude: boves and givls differed significantly in
their scientific attitude. Male teachers and fTemale teachers

however did not show any difference in thely scientific attitude-

Using Remmer’s ferneralised Attitude Scale, HWilliams
(1981 studied the student sattitude towards their  teachers  and
their achisvemsnt in science. Analysis of the data indicated a
posltive attituds towards the teachers and their sCiences

achievement sSCOre.

. s

In an euperimental study Rabindranath (1988) investiga-
ted the ismpact of multimedia instructional strategy in developing

scientific attitude among students. The sample consisted of 45

class VIITD of ane of

i
~h

students (experimental and control group) o

the English medium  schools in Barvoda. Analvsis  of the data

applying student " t° test showed that experimental-group obtained
significantly higher scientific attitude score which indicated

the influence of multimedia instruction in bhiology-

Simgh (1986 esxamined the attitude and achievement in
goience of  high zchool students. The sample consisted of 300

shudents (150 males and 1

females) selected from high  schools

ot Manipuwr Central District. An attitude s

hy

e prepared by the

investigabor was toy collect the data and  the reseavch



revealed that there had no significant difference between the
hoye  and givls in their attitude towards aeience subjecht. Boys
and girls did not differ significantly in performance in scilience.
Mowever there had a positive corvelation between achievement and
attitude scores for hoyvs and the achievement and attitude scorves

for girls did not yvield any significant correlation.

Phartbvy and Gopalakrishnan {1969) analvysed the

scientific attitude and attitude towards science of class X

students with the help of 2 purposive sample of 78 students. It
was  found that activities as guest lectures, scientific films

foster scilentific atbitude in children and their influence was

found greater among girls than boyvs.

Davchhingpuii (1% investigated the science achieve-
ment, science attitude and problem solving 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

sndary students. Apart from the study of

differences, the
influesnce  of factove like age, locale, bivth ordey, parental
education and interest in science on science achievement and
science attitude were edxamined. A glance at the results revealed
the significant differences in science achievement and attitude

towards

ience  among  the cocollege students  and  the male

superiority over femals in science. The findings also  indicated

that students interest in activities related to science 1 et o

&8



hetter science achievement. Students in lower age group showed a
higher level in science achievement in science and reflected more

favourable attitude towards science-s

Durga {1993) examined the cognitive preference styles

of male and female students of class X in Andbira Fradesh. Data

collected from a random sample of 300 boys and 300 girvls selected
from class X of the schools of twin cities of Hydrabad and

SQecundrabad  emploving Fhysics Cognitive Freference 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 phyvsics on the basis  of
their mean scores in vecall principles, critical questioning and
application. Both the groups bhad fivst preference for principles
for application and preference fTor oritical questioning. The
cognitive preference pattern of style of ten students followed
the pattern of recall followed by principle, application  and
critical guestioning. Irvespective of high and low attitude, the
students were found to possess the same cognitive prefervence

smhyle.

217 Conclusion

The review reveals that there were several studies

conducted  in various aspects of science sducation in India  and

abyroad - The ocong and  difficulties Taced ir Sl Ence
teaching  have been edamined esspecially in studies undertaken in

India {(Bhattacharyva, 19783 Hmingthansiami, 19835; Misvra, 1982

{f;‘ (’l



Fatole, 12&47). The vole of science teacher and the library
resources in teaching of science have been  investigated i a
rumber of reseavches {(Hose, Banerjse and Mukherjee, 1945; Jamuna,
1287  and Naivr, 1263). The significance af science laboratory,
the value of audio-viswual aids in  teaching of science &and
importance of organising science clubs, science failrs etoc. o, have
also been analysed (Mair, 1988; Raju, 1985 Sonar, 19785 Golam,

19827 .

The review indicates that the science teaching is

influenced by several factors and the school should be esquipped

i

well for improving the science education. Hmwev&g thevre werg very
few researches carried out to Tind out the problems related to

i Morth-BEast India. Studies are conspicuous by

this respect in the state of Meghalaya. Henoe,
the present research assupes significance as a pilioneering effort

with a view to

i

to investigate the problems and constraint

science education in Meghalayva.

The review also highlights the importance of favouwrable
attitude ftowards science. Tt is the primary pre-vequisite to
promote  science  education and to cultivate the interest  in
science. Studies analysing the attitudes of high school  students

WEE

weTE VEry rare. Az per the review Darchhingpuil s study

e ience attitude and it was

only  attempt to analyse the s

conducted  among  the college students in the state of Mizoram.

Also, the review endorses the need to develop an attitude scale

70



to measuwre the science attitudes of the students, as there had no
standardised attitude scale for the Morth Eastern Region  of

India. With this fTelt need

« the investigator has constructed &
stale o measure science attitudes and has heen  used in the

Frime

ernt  investigation to analyvse the science attitude of high

school students in Meghalava.

-
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The chapter deals with 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 technigues emploved for the analvsis of data are
describe in detail.- The present study iz intended to  identify
the constraints  and problems of teaching of science at  the
secondary stage and to analyse the attituwde of secondary school
students towards science. As such, it is a descriptive survey

with & causal comparative statistical design.

F«1« Population and the Sample

The wniverse of the study consisted of the entire High
Schools in the BEast Fhasi Hills Distvict of Meghalava. Out of 120
High Schoools in East Fhasi Hills District, thirty schools  (25%)
were ochosen after Qiving appropriate weightage to locale and type
of school. The sample for the study was drawn in & systematic
marnmer and consisted of 1000 students and 80 teachers chosen on &
propovitionate vandom  basis  from the above 30 schools. The
salection of the student sample was done aftr giving appropriate
weightage to factors such as gender, ethnicity,. type and locale
af the schools; and in the case of teachers, sex, locale and type
of  school  were taken into considevation. Out of 30 schools

selected for the study 2 weve

government high schools and 16 were
deficit and 12 were private schools (detalls of schools selected
for  the study are given in Table 1) chosen at random from class
I¥ of these schools. The sample of 1000 students included 291

brove  and 40% girvle. Detaile of student sample are presented  in



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

and 48 female scisnce teachers {(Table 3).

Table 1
Details of schools selected for the study

G1l. MNoe Mame of the School Type of School locale

1w
o3

=2
A

.
[

£
otw
£
L)

.
7
Y

. wd M
1éra
177«

Government High School (Boys)
Government High School (Girls)
St Anthony s High School
Auxillium Girls® High School
Labanrn Bengalee BRoys High School
Labarn Bengalee Girls High School
l.ady Keane Girls High School
Jail FRoad BRovs High School
Anath Ashvam High School
Mongkrem High School

Sacred Heart Boys High School
Nongkseh High School

St Dominic High School

Fod-Fuo Girls High School

Fhasi Frar Academy

5t John Bosco High School
Famakvrishrna Mission High School
Shillong Vidvalava High School
Shillong Academy High School
Christian fAcademy High School
Garo Union High School

Umpling Girls High School

Aryva Fenyva Vidyvalava

Mizo Modern High School

Government
Government

Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Deficit
Frivate
Firivate
Frivate
Frivate
Frivate
Frivate

Urban
Wb an
Lhrban
Lhrbar
Fural
Faaral
hbyan
Urban
Lirban
Fuaral
Lhrban
Fural
Lhfan
thrban
Livban
Fural
Fauaral
Fural
Faral
hban
Fliural
Lhrbhan
Fagral
Fural

Mawpynthaw High School Frivate Urbram
Sisters of Chrity Holy Child H.8. Frivate Lhirban
Brook Side Sdventist High School Frivate Urbran
All Haints School Frivate rban
Seven St School Frivate Uit an
Madan lLaban Nepali High School Frivate Fural

&y



Table 2
Details of students sample selected (V3°\°°°)

Type of SDochool/ Boys Girls Total
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Government Urban 1 42 7 35 Py 7d

Schools

Deficit Fural 101 a9 HqO 75 131 114
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Schools Urban S50 FE 1é =0 & 112
G471 S

Table 3
Details of science teachers selected for the study

Srience Teacher by Male Female Total
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3.7 Tools and Techniques
The data Tor the study from the select sample wers

gathered employing the following tools and technigues o



il Cusstionmnailre for teachers to identify the sonstraints

arid problem velating to science teaching.

{idi) Science attitude scale — Five point Likert type scale

Tor students.

(iid? Feresomnal interviews  with Headmaster/Headmistress of

select schools and HCERT officials/government officials

in charge of science educaltion.

a1 Ouestionnaive Tor Science Teachers

# gquestionnairve was devised by the investigator for

collecting data regarding the problems of science education  from

srience teachers  in the high s

-~

qoole of  East Fhasi Hills
District. For developing the questionneaire, issues relating to
science  education were ddentified, consulting the secondary
school science teachers, avthorities and experts in the field of
science  education. These ware organised under  fouwr categories
such as planning, organising, leading and controlling so  as  to
study the problems systematically. The principles suggested by
{Good and Scates, 195343 Best, 1983; and Fox, 198%9) and opinion of
the esdperts were sought while sditing the guestions. Based upon
thiﬁ’ the gquestions were modified and some of the guestions were
dropped. The draft guestionnaire was given to a panel of judges
and  school teachers. It was further modified and edited on the

rasis of their opimionsg and suwuggestions. The final guestionnaire

consisted of five sections. Section I sought information relating



to  the personal and professional aspects of the teachers, while
the problems and issuess velating to the teaching of science were

elicited in the next four sections- A copy of guestionnaive 1s

ched as Appendix 1.

ReF 2 Seience Attitude Scale (5857

The attitudes of high school students towards science
was measured using a Likert-type Tive point forcing scale devised
by the investigator for the purpose of the study. This scale was
developed following the standard procedure  and statistical
technigues  suggested by Edwavds (194%). Before describing the

ztages of the development of the scale, it may be appropriate  to

i

discuss  the various technigues of attitude measurement together
with the superiority of the Likert-type scale over various other

types.

The earliest device for investigating attitude through
divect or undisguised means was developed by Rogardus (1925 to
study  social distance among various ethnic groups.  Thurstone
(1929 was the first one to adopt the method of psycho-physical
zcaling  originated by Fechner for the scaling of judgements of
favoaurableness—unfavouwrablensess towards various objects. With the
ailm of overcoming some of the weaknesses of Thurstone technigue,
Likert (193 developed an alternative methaod of soale
construction  known  as the method of Sumnmated Fatings. Gubtman
(1980 camg to the field with his novel method of scalogram

analysis. Osgood and Suci (I987) evolved a technigue kEnown  as



*The Semantic Differential Technigque®™ and Coombs (1968 evolved a
technigque known  as " The Unfeolding Technigue®™, o e & S LT £

attitudes.

The contribution of the scale models for attitude
measuwrement for Thurstone in 1989 and Likert in 1938 are two of
the most influential works in the field and the methods developed
by them have become the most widely used. To guote Edwards  and
Eenney . although wvaricous technigques for  the measurement of
attitude have been suggested., the most fregquently used methods

are proabably Thurstone and Chave’s method of Egual Appearing

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

Considerabhle controversy occurred over the relative
meyite of the Thurstone and Likert methods in the past few years.
Likert method has  the advantage over Thurstorne method as it
requires less labour and at the same time gives equally reliable

Ve

uwlts since the subjective influence of judges is eliminated in

il

the development of the scale. Btudies which have compared the
Likert procedure with such alternatives as  Gubttman scales,
Thurstone scales, the semantic differential and the self rating
measwres have consistently shown thalt attitude measures developed
by the Likert procedure are more reliable and functionm more
effectively as predictors of behaviouwr (Edwards, 19446 The
comparative ease in administering and scoring Likert tyvpe scales
counts  much in survey  vesearch. Likert method has vet another

advantage over Thurstone method, that it can provide data



regarding an individual®s opinion about a specific issue covered

a total score rvepresenting his

in

by a epecific item as well a
attitude regarding the issue as a whole. Thurstone’s items cannot
gerve this dual function. The stages followed in the construction

af the scale are summarised helow @

{1 Developing an initial pool of items (differing degrees
of acceptances or  vejection) concerning SO ence
education  in consuliation with experts, and review of

standard literature relating to science education;

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

items relating to science sducations

3 Classifying items under four major arsgas relating to
srience  education (planming, organising, leading and

controllingd so as to ensure that they touch upon  all

vital aspects velating to these areas:
{4 Freparation of the draft scale and its administration
o a  representative sample of  rvespondents numbering

three hundred and sevenrtys



s on oa five point scale  and

.
i3
—t

Gooring the responses b
allotting total scores to the three hundred and seventy
sevipts and  arvvanging the scripts in the decreasing

oprdev of merit according to the scores;

(&) Selecting the top hundred (top 27%) and bottom  hundred

seripts (E7%) and arranging the items responses of the

extreme groups to obtain the discriminating power  of

wach of the item in the draft scale;

(7 Gelecting  the best discriminating items from the pool

and preparing the final scale; and

(&) Assessing the validity and reliability of the scale.

d-4d Areas of Science Education

The science attitudes of the stuwdents were analvysed

following Tthe systematic approach under four categories such  as

planning. organising. leeading and controlling.

(1) Flanning of Science Educatian

It is regavded as one of the most important steps  in
the managing of teaching-learning process. In iz step, the
teacher acts as & manager and has to formulate the objectives. He
makes  analysis of the content into elements which are  arranged
into logical seqguence. He prepares the instruction for  teaching

ard uses his  dmagination  and creativity i planming the

G0



activities. The acbtivities included in planning arve (12
analysing of the whole system (2) task analysis (37 entering
behaviouwur of the learner (4) gpecification of know ledge, skill

]

arnd attitudes of students (3) Identifying the student needs. (&)
Formulation af learming objectives, {7y plamming for the
criterion  test (8) construction of criterion test. FRespondents
agreemsnt o  disagreement to statements relating to  the above

activities were taken as the indexw of positivelnegative attitude

towards plamning of science education.

£ %11

of Scignce EBEducation

This is the second step in managing., teaching-learning
concept. The learning sources are arganised by the teacher so
that step le2aming envivonment and learning structures  are
generated by the teacher for realising the leaming objectives.

The teacher has to take decision about  teaching strategy.

hing  &lds, and factor of teaching. The main o of  this
step is  to  integrate teaching and learning  resources.  This

regquires the framing of teaching skills and practicing teaching

mhills, thern the teachsr can make his teaching effective. The

views of the students relating to the above come under organising

aspect of science education in this subscale.

{3) Leading in Science Bducation

The teact task i this iz to lead the students

activities i beaching learning proce

The teachey encourages

the studesnt activities and behaviowr. The most important  aspect

@1



in this div

Faion s that, how the teacher motivates his students

in learning process. The main task of a teacher is to encourage,

Hil

to guide and  to observe the students activities so  that  the
learming objectives may be achieved. The leading step involves
the wvariowus  btype of instructions  and  teaching tactics. The

appropriate  teaching tactices are selected by considering  the

lesarmning =3 buations. The teacher has to make uwuse of hiis
imagination, creativity and experiences. Thus the steps, involved
in  teaching strategies, are eencouwraging and motivating  the

behavioury and activities. Ttems relating to above

o krnow  the student s

4 oin this

e et

reacthion.

(a4 Dontrolling

Controlling is an aspect of scilernce teaching-

Te

wching s never complete without this step. The teacher takes

decision abrout the success

of aorganizing and leading steps  that
o Tar these activities of teaching could achieve the leairning

objectives. This step involves the evaluation of  the teaching,

ab ent

i and modifying the learning system.

relating to controlling, monitoring, vegulating and evaluationing

ATE included in this subscale of the Science attitude Scale

d«tr The I1tem—Fool for the Scale

The initial poal items gathered with the help of

apecialists  and by referving the literature on  the

cE:



subiect were edited and classified under the four major areas

mentioned above. The precautions based on the informal oriteria

by Warmg (1932), Bird (19400, Edwards and Kilpatrik

Lgaested
(1948 and Thurstone and Chave (1939 were taken while editing

the statemsnts.

The initial draft of 200 items underwent revisions many

a time, as a vesult of consultation with others and rvethinking.

In order to  test the items in regard to  their internal

consistency  and to eventually improve the scale, the draflt was
sent  to five judges for their comments. The four sareas included

i the scale were euplained. Upon  their sugoestions, some

statements were rejected while others were improved LA CIY

Finally, the ale contained 120 statements, 30 in each of the

four &

alvready mentioned.

SBoovring Bcheme fTor the Scale

For  scaring the scals an arbitrary scoring scheme was

1

followed. The Tollowing weightage was assigned for s [OrTEE

category on a positive statement.

S5 - Strongly Ggres Response - 5
# - Agres - 4

L - Undecided =

15y

3
i

D - Disagres -

]
1

.

=D - Styrongly Disagres -



Frar  the negative statements the scoring scheme  was
reversed.  The total attitude scorve for each subject taking the
test was obtained by summing the value of each item checked by

the  student. Thus  an inocrease in SUOres indicated a more

progressive sclience attitude.

3.5 The Try—0Out

The five points forcing scale with 120 statements was
administered on 400 students selected from 30 high schools of
Fast Fhasi 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
Sl. MNa- Mame of the School Type of School Locale
1« Bynod High School Deficit Urban
&= Fhasi Fnar Academy High School Deficit Livtran
3. 5t Mary’s High School Deficit Lhrbran
4. Bacred Heart Boys’ High School Deficit Urban
Gorkha High School Deficit Rural
&« Mongkrem High School Deficit Fural
Ve Smit High School Deficit Fural
e Mawpynthaw High Sci Frivate Fuaral
7. St. Feters High &c Fiyivate Lhvbar
1. beven Bt School Frivate Urban
11 Green Hills High School Frivate Fural
12« 5t- Albert School Frivate Uirban

The procedure for making the responses was clearly
@splained by the giving instruments to the respondents.  The
subjecte were asked to respond to each statement on the scale in

terms of theilr own agreement or di

i

agreement with the statement-
The respondent was  reguired  to show  the edstent of his

agresnent{or disagreement) to a statement by entering a tick (\)



mark in any one of the five columns against it, marked @ 54, oy

U, D ar SD.

£#11 the 1820 items were to be responded by the subject
in  this manner. The test booklets administered on a sample of

400 students were scrutinised. Some booklets (17 in number) We e

em to be incomplete in some respect or other and as such were
discarded fyrom further analysis. Dropping a few at  vandom  (13)
the rvemaining booklets were reduced to 370 for facilitating
compltations for item analveis.

¢

«& The Item Analysis

!

The inventoriss of 370 respondents were scored  and
arranged in  the ascending wder based on the total scores
shtained by the respondents. Hundred scripts getting the lowest
scoves {(top 27 per cent) and hundred getting lowest scores bobttom
(27 per cent) were taken to form the upper and lower groups.
These two groups provided critevion groups for the purpose  of
item analysis- The scores obtained for each item by these two
groups were only used for calculating the discriminating power of

each item. The discriminating power was obtained by calculating

the "t value wusing the formula recommended by Edwards.

The final scove consisted items selected on the merit
of their "t7 wvalues. Statements having “t7 values significant .0J
level were only considered for the Tinal scale. Details

P

regarding the item anelvsis are given in Table 5.

Lo S



Table S
Item analysis data for the science attitude scale
Ttem No-s Differaence Discrimi— Aocepted 51« No. of the
in Dratt in Mean rnating or selected 1tems
Grale Scores Index " t° Rejected in the final
Values a1 Level sCale
1 1.2 4. 036 Accepted 1
2 1.84 el Accepted o
] 1.84 Gulplé Accepted 3
“y 1.92 S0 Accepted 44
b 0w 7 1.89 Fejected -
& 164 w2 Aocepted &
7 1.2 2118 Re jected
& 1.88 fow 208 Accepted ]
< 1.08 4. 7E Accepted ]
10 1ady e 182 Fejected
11 07 i.8v Fejected -
= 0.8 140 Re jected -
13 0.2 0. bHEE Flejected -
14 0w .360 Fejected -
18 1« #alod Fe jected -
14 1.0 e 7h Re jected -
) g 4. 8583 Acrcep ted “
i8 1.4 . 1469 Fejected &0
i o
&

[

et ?l Rejected -

20 0w 1.738 Arcepted =27

&1 1.8 HaGTh Accepted 10
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{tem Mo Difference Discrimi- fpocented 81« No. of the
in Draft in Mean rating o splected 1tems
Hrale Srores Index " t° Fejected in the final
Values GO«1 Level scale
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To minimise the possible response-sets  of  subjects,
both  kinds of statements, the positive and negative wWere
irngeluded. Statements were also chosen after giving egual

weightage to the four areas in the scale already mentioned.

3.7 6A8 2 Its Final Form
For developing the final draft of the attitude scale,

forty best discriminating items {(twenty two positive and eighteen
il b4 W

Rt



negative) were selectesd from each of the four areas under  study.

i

Care was taken to keep velated or similar statements of  some

distance from one another. Thus emerged the final form of the
srale-. The Science Attitude Scale preceded with an introductory
note  carrying instructions to respondents. The final scale was
sub jected to statistical trestments in order to establish  the
reliability and validity. & copy of the final scale - the Science

Attitude Scale (8A5%) appear as fAppendix I1

3-8 Reliability
For determining the reliability of the Zoience Attitude

SGoale (8645 the following methods were applied @

(1} Split — half Reliability

(2 Test — retest Relialbdility

The scores on the odd and the even items were taken
separately on a sample of 309 subjects. Froduct - moment
coefficient of correlation was computed between the scores on odd
and even items. The reliability coefficient thus computed was
correlated applving Spearman — Brown Frophecy  formala (Garreth
1965) . The calculated reliability ceoefficients of the subscales

and the science attitude scale are provided in Table &«



Table &
Split—half reliability coefficients of the four subscales and the
Science Attitude Scale (5A8)
Scales Feliability Significant
Coefficient
(1) Flamnming Gaérl Ol level
{2) Organising Dby
{3} Leading D78
{43 Controlling Owi? "
{(5) Soience Attitude Scale O e 74

# Yalues given after applyving Spearman—8rown Frophecy formula

Flepetition {Test-retest) method was also employed to

compute the reliability of the scale. A group of 30 subjects was

givern the test and retested after a couple of weeks of the first

testing . In order to minimize the possible influesnce o f
intervening fTactors, the gap bebtween the first and the second
testing was purposively kept short as suggested by Neoll (1957
and Fresman (17453). Pearson "7 between the two sets of  scores
was  computed. Test — retest }eliability af the five asub-scales
We e aleo computed. The abtained test-retest reliazility
coefficients for the whole scale and the four subscales are given

in Table 7.

Table 7
Test—-retest reliability coefficients of the four subscales and
the Science Attitude Scale (SAS5)
Hrales Fearson v
1« Flanming O n &
2« Organising Dedrta
S Leading .70
4. Controlling 0. 68
e Boience Attitude

cale (54655) O G5
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Reliability tests emploving the above two method reveal

that the Sciernce Attitude Scale

A and  the four subscales
enjoy a high reliability. The cepefficient of corvelations ranged
batwesn 0.41 to 074 in the split-half method and 0.686 to 0.70 in
thes test~retest method which are substantially Figh arcl
sigrificant at .01 level.

S.8.1-Yalidity

The inve

tigator has depended on construct validity as

this i often used in attitudinal testing (Edwards 1989). The

test  was sonstructed on the basie of theoretical wribting iy

science  atbtitude by scientists like Wofford (19868) Itkin {]

Ferlingey (19%59) and Swan (1972) - Further proper cave was  taben
at  the time of comnstructing items to maintain content  validity

and by the item analysis, this w

further ensured. The high
discriminating power of items (highevr than 2.58) significant at
addition, the careful definition of the continuom  and the
gelection  of the items have been domne after consultation with

eaperts and referving to standard literature on the constructs.

The investigetor has also validated the attitude scores
o the present scals with the scoress as science attitude scale
developed by Grewal and Grewal on a sample of 30 high school

students. The high coefficient of correlation 0.487 between the

twa  scores 1= oa  testimg for the validity of the Science

Sttitude SBrals.

1ol



G.% LCollection of Data

The investigator personally  visited the schools
aselected for the study and distributed the questionnairve for
teachers and administered the science attitude scale with

selected sample of students. The details regarding the school,

b

students and teachers ave given in Table 1, & and respectively.
The investigator alsc held discussion with the Frincipals of  the
achools, officers of SBCERT and thelr vigws were obtained
regarding  the problems faced by schools  in imparbting science
e ation ard aleo obbtained their suggestions for it

improvement. The investigator sought the help of the sclence

teachers for administering the science attitude scale T

students. PFroper vapport was established and the directions to

zepond to the statements were given- The students were then

reguested to respond to o all the statements on the four subscales
and  vebturn the booklet to the investigator. The data collection

took about & months from April to September 1995.

3.10 Btatistical Techniques of Analysis

The following statistical techniques were used for the

analyveis of data

(1) Descriptive Statistics

The responses of the students on the science  attitude

scale (SA5) were analysed wsing the standard procedures. Measuwres

it

of cerntral tendency . variability, skewness, kurtosis Wey

calculated to know the matuwre of score distribution. Fercentage

10z



distribution was worked out to analyse the responses  on the

guestionnaire data.

2y Test of Significance for Mean Difference

The difference between the mean scores 1n science
attitude of students based on sex, ethnicity, tyvpe and locale of
the school was tested for significance using “t°  test (Garvet,

19&46) -

{3 fAnelvsis of VYariance

The technigue of analyvsis of wvariance (ANOVA)  was
emnployed 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 ¥ 2) factorial design was

emploved s

{4y Chi-Sguare Test

Chi-square test was sapplied to analyse the freguency

gdata relating to varicous aspects of science education  such  as

ience clubs, science

quiz,  science exhibition, sCilence
laboratory and  teacher’s encouragement to  students  attitude

towards sCience-
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The method and procedure 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. Section I deals with the analysis of the date velating

to the problems in science education faced by the high schools.

e of the Srience Attitude Soale [B5AB] and

The analvsi

The four sub-scales have been presented in Section 1. Secltion

111 deals with the rvelationship between the certain aspects  of

serience education and the science attitude of students.

SECTION 1

PROBLEMS AND CONSTRAINTS IN SCIENCE EDUCATION

This sesction deals with the analysis of  the data

relating  to problems and constraints in science education.  The

s 1 e ted foor the study consisted of B0 science teachers
selected  from 30 high schools. The problems and  constraints  in

sl enoe education have been studied with the help cf

gquestionnaire data collected from the science teachers.

4.1 .1 General Information About Science Teachers

the Teacher Sampl

The sample of science teschervs of 30 high schools

consisted of 32 males and 48 females. The gualification of

science teachers and the training in teaching at secondary level



were examined. The percentage of gualified teachers in the rural
and  urban  schools were fTound out separately. The details are

presented in Table 8.

Table 8
Bualification and training of teachers by locale of schools

flualifications Urban Rural Total

BH.5o- H (12.5% & 018.75%W) 182 (15.00%)
BoBoa, BoEd. 3& (TFEHGOR) 12 {(59.37% 55 (&B.T
MaGoa &H (12.3%) 2 (H.05%] 8
(15.68%) o

s
L 7S

) .

Undergraduate & &

Total

It can be seen from Table 8 that the sample of 8O0
teachers  had only 55 teschere who possessed a Rachelors degree

with a teacher training de

gree .., Bachelor of BEducetion. Most

of  the trained teachers belongesd to wban scheools. Majority of
science  teachers in rural schools were untrained. Thevre were a
few science teachers with a Masters degree in science. It is
significant to obhserve that there were teachers who are
undergraduate  teaching in high schools classes especially  in
rural schools. The anslysis reveals that there is dearth of both
trained as well as gualified science teachere in the hiagh
schonls, especially in the rural aresas. 6 close observation of
the data revealed that only 70 per cent of teachers were properly

qualified to tesch science in high schools.
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Since theve is scarcity of gualified teachers, 11t is a
usual practice to appoint teschers on ad-hoo and part time basis.
Fesping this in view, the service conditions of the teachers were
analysed with respect to  theiv nature of appointment. The
teachers were appointed on permanent, ad-hoc and part-time bhasis.
Teachers in sample from the rural and wrban schools were studied

sgparately. The detaills are presented in Table %9.

Table %
Mode of appointment of teachers by locale of schools

Appointment Fuiral Total

Fermanent
oo
Fart-time

£ S

Total ] 3 50

Taple 9 indicates that while 42 science teachers, out
of 80, holding permanent posts, 26 teachers were appointed on ad-—
oo and 18 were posted on part-time basis. The percentage of part
time teachers and ad-hoc teachers were comparatively higher in
vural  schools. This is a serious drawback, as the teachers

appointed  on the ad-hoc and part—time basis could not avail the

rvice bhenefits and do not have the job  security  which  may

affect theiv morale and dedication to the job negatively.
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4.1.# Planning Aspect of Science Education

Flarming is  the most important step beceause 1t is
needed to setup an effective teaching learning envivonment. This

in turn demands adeguate number of gualified and trained teachers

Wi th knowledge of the objectives of science teaching. Feeping

this point in view sciencs achers opinion on variouws aspects of

plamnming in scien

education were analvsed.

Teachevs opinion about the adeguacy of science teachers

Im genevral, the schools of this region are not  having

gnough  gualified and trained science teachers. Opinion of the
wirbban and vural teachers were souwght regarding the adeguacy  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
Adequacy of Teachers Liriran Fural Total
43 . 7ER) L& (575N

,
LN
e i o J
18 (5&.254% e {4 E%)

Adecquate
Inadequate

Total 048

g v

A= per Tables 10, &&.8

ol

per cent of the wban  teachers

arcl per cent  of  vural  teachers rveported  about the
inadeguacy of  trained graduate science teachers in the high
schools.  This 1 & significant finding as  most  of  the high

schonls  especially  in vural areas failed to appoint  adeguate

rmumber of trained and gualified science teachers.
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Teachers” opinion relating

Though  the present pay scale for  the high  school

teachers i a reasonable one, the e

achers  are finding it
cdifficult to live with their low salary due teo the hardeship of
life in the hilly region, especially in the interior villages.
The opinion of teachers regarding their salary were cmllected and
presented in Table 11-

Table 11}
Opinion of teachers regarding the pay scales

Sufficient Adequate Insufficient Total

(0. G3% #2090 (41 .66%) 18 (37500 48 (100%)
Fural 8 {25008 10 (321.25%) 14 (43.75%) 32 (100%)
Total 18 (22.50% 30 (JF7.850%) 32 (40.00%) 80 (100%)

ES
-,

The opinion of urban and rwral teachers, regarding
their salary did not show much & variation as per data in Table

il The

teachers were unanimous in pointing owt  that
,

their salavy iz insufficient. More than 75 per cent reported

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

Fnowledge of objectives in science teaghing

(b jectives are specific and precise behavioural outcoms

of the teaching-learming process. The knowledge of objectives in

teaching of a topic in science is highly necessary to make  the

lesson  effective. Feeping this point in view, teachey’ cppimion
regarding  knowledge of the objectives of science teaching were

asscertained and presented in Table 12.

1 0%



Table 12
Teacher awareness of the objectives of science teaching

Fesponse Lhrbar Fural Totel

14 (43.75%) ¢
18 (546.85%) 28«
Total 45 iz £

Ve
N

v 0

[

—

33

Teachers are well aware of the objectives of science

teaching as indicated by the data in Table 12. A close
abservation of the data shows that majority of teachevrs (&5 %)
gnswred theiv knowledge 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 oarientation and training to teachers especially from  the
rural  arvea with respect to the aims and objectives in science

teaching .

G planning in tesching science

Lesson plan is a blueprint emploved by the teachers to

realize both  the gerneral and specific objectives of scilence
teaching. It gives the steps in teaching and is a guide to follow
the various teaching points and present the different activities
during  the course of teaching- Thus lesson planning s a
Mecessary pre-requisite for effective teaching of SCLENCE
aubjects  at  the secondary level. Teachers views regarding the

i Table 13-

planming 1s prese



Table 13
Opinion of teachers regarding lesson plan

Ttems U
Regularly PE {45 .8EY) i (.S BB (40.00%
Sometimes B2a (54 16%) 22 {(68.75%) 40 (H0.00%)

=3 Rural Tatal

Total 48 Ao

The data in Table 13 reveal that science teachers in

the secondary schools -are not in the habit of prepaving the
lesson plans. Majority of teachers (60 W) reported  that  they
prepare lessons  somebtimes, while the rest used to prepare  the

lesscn plans regularly. The investigation recognises the need to

in order bto popularise and insist the prepavation  of

=te

lesson plans in teaching science.

4.1.3 Organising Aspect of Science Education

It is essential to genevate effective learning

0

situation in  order to prodouce the desirved bebaviowral cohange
among  the learners. For this the teachesrs have to organise and
utilise the lesrning resowrces effectively. Adeguate Y 0m .,
library and laboratory facilities are hence ngrsssay fov
effective science teaching. This aspect has been investigated in

the present study.

Miews reqarding classroom facilities

For effectiv ience teaching. oclassvroom facilities

are  very mueh vegquired. The school  showld provide adeguate



were asked to opine about  the olassvoom

facilibies. Teachery

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

Table 14
Opinion of teachers regarding classroom facilities

Ttems lore than Enough Mot Enouagh Total
and Ernough

(100K
{100%)

(1005

- b
ST 30N

Seating Arrangement S0
Lighting Arrangement 34
Froormi bure bty

The opinions of science teachers indicate that &5 per
cent of the tgachers were satisfied with the seating
avvangements. MHowever, vegarvding the light and ventilation, S7.5
per  cent of  teachers, complained about the poor light  and

ventilation in the classrooms which hinder their teaching. Agaein

]

&3 per cent of teachers agreed that classroom  furniture  was
adequate in the schools. It is clear from the opinion of majority
of the teachers that seating arvangement and furniture  facility

was not a constraint in tesching in schools. However, there is &

need  to improve the lighting and ventilation in schools as  many

1.6

chers have complained abowut  the inadeguacy of  classvoom

facilities and seating and lighting arrangements.

science libracy and facilities available

Srhool library  and  veading  voom facilitates

wlsrntbe . & sral studi have shown that the

learning among the

Y AT iromc o f the zohools w Thies

imvestigator  also obser there were no libvrary i many

112



sohools and the bhooks were dunped  either inside the office  room

wooommon roams In oorder to get a clear picture  about
the condition of the librarvies in high schools the teachers weve
asked to  vepond  about  the place in which  the library 1is

functioning. Table 15 pre

1he the data relating to library and
reading roomns.

Table 15
Opinion of teachers regarding the location of library in schools

Mumber of Schools

sperate lLibrary Room 1
Teachers Hoom 1

14

0

By Other Foom é

hut  of 30 schools selected for the study only 14
schools had a reom, specilially meant for library and in 10 schools
the libvrary books were kept in teacher’s common voom and in the

rest of the schools theres wers no s

e itic

-

oem for the proper

libvrary . From this it is clear that many schools do not  have

libvrary. School library being a vich resowrce for self-learning

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

Further the investigation probed into  the (363 TS0
incharge of school libraries and the data are provided in Table

1ée
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Table 16
Opinion of teachers regarding the person in charge of library

Fersons in Charge Mumber of Schools

Meadmaster / Headmistress o}
Aofull Time Libravian 10
(ne of the Teachers 15

Total a0

Table 1& gives the details regarding the persons  in
charge of the libravy. Qut of 30 schools, in majority of the
schoocls (135 schools) the teschers were found to discharge the
chaty of  the libvarian and in % schools  the Headmaster/
Headmistress was holding the charge of the school libvary. The
gervices of a full time librarian was found available only in 10
srheols. From this  analysis, it is clear that schools with  full
time libraviarms arve very Tew in number and this may be one of
the reasons Tor the inefficient working of most of the school

libraries.

Details reqarding availability and wtilisation ook e

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  hooks, encyclopedia and jowrnals. 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
ernd  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 of reference books in science for
students and teachers in bigh schools.

Out of 80 teachers regponded. only 31 teachers (I8.75
“r veported that their schools had enough reference matevials  in
science, while &1.25% per cent stated that the school did not have
enough reference materials for students. Regarding the extent of

utilisation of

.

these materials 32.5% per cent of teachers reported

that reference materials were made use by students.

Fegarding reference books 1In science for teachers
majority of the teachers (446.85 %) veported that they had  enough
reterence  materialsg. Many teachers (833.75% per cent) however
opined that there were not enough reference materials in their
srhools. Fegavrding ths extent of utilisation of reference
materials, S2.3 per cent teachers stated that these vreference
materials were not used while 47.3% per cent teachers reported
that veference materials were made use regularly by the students

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

Item Extent of Availability Extent of Utilization

Enough Not Enough  Total Always Sometimes Never Total

Feference Hooks 31 48 a0 Fd ) o4 - BO
for Students in (38.75%) (61.25%) (100%) (32-20%)  {(4H7.530%) {100%)
Science

Science Reference 27 53 80 38 4 - 80
Books for Teachers (33.73%) {(6&4.25%)  {100%) (47.30%) (S2.304%) (100%)

LJ'I

It is evident from the above analvsis thalt sufficient
riumber  of reference books in science for students and  teachers
were not availlable in many of the schools- In majority of school,
the wtilisation of reference materials was much to be desired.
The reasons Tor this may be due to improper management of sobiool
libvaries in the absence of librarvians and reading intevest.

Teacher opinion regarding student interest  in science books,
srience jouwrnals eho.

e of the duties of the science teacher is  to
cultivate reading habits and encourage the students in veading
books and jowrnals. In order to find out the student interest in

reading sonks and jouwrnals. the teachers opinion were analvysed.

Table 18 gives the teacher opinion vegarding student interest  in

reading science books and jouwrmals.
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Table 18
Opinion of teachers regarding student interest on science boocks,
and journals

Interest Teachers Responded

NMumber Fercentage
Gatisfactory 3 (a0%)
Mot Satisfactory 48 {&HOY)
Total 80

7

ard

&

Students interest in raading acience bhooks
jouwrnals was reported satisfactory by 40 per cent of the science
teachers, but the majority of the teachers stated it to be highly
unsatisfactoryve. From the above analysis, it may be concluded that
there is scavocity of science books and  jouwrnals, 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

Mabits.

Reasons Felating o lmproper use of Library

A well equipped and well managed library is indeed the
foundation for sducation. But the present state of library in the
high schools have much to be desired. The school librarvies are
ot well organised in the high schools and the reasons for this

Mave been investigated with the present studys
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Table 19
Reasons relating to improper use of library books
by students

Feasons Teachers Responded
Mumber Fercentage

Mo Libvrary FPeriod 11 13.75
Students are Not Interested 14
Mo Ferson In-Charge of Library 1%
Mumber of Books are Not Sufficient 200

Total 20

Takle 19 gives the reasons for the impropsr  wse of
libvrary books by students. It is seen that majority of teachers
(5D ¥ indicated the inadeguacy of the number of books as  the
main reason, while absence of & trained libraviam was pointed out
by 23.759 pev cent of teachers. Students lack of reading interest
was  mentioned by 12.59 percent of teachers and lack of library

hurd =

period was reported as the reason by 123.73 per cent of teachers

in this rerEnt .

Teachers suaaestion for the better functioning of school libyrary

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

the teachers for the better functioning of school libravies.
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Table 20
Opinion of teachers regarding better functioning of school library

Ttem Teachers Responded
Mumbher Fercentage

1« fAppoint a Trained Librarvian ' 7 875
2. Frovide Facilities for Students

in bthe Library e 1000
He Give Additional Benefits to Those in Charge

of Library & T O
4o Fllot Library Pericods in the Time Table 11 1375
e Furchasing of Mew Books BEvery Year 48 &0 00
Total a0

Apogquiring rew books every yvear was recommended by &0
per  cent of teachers for the better functioning of school
library. Allotment of library periods in the school time table
(13.75% "providing better reading room facilities® in the school
Tibrary (10%) and appointment of a trained librarian (8.75%) wevre

the other suggestions given by the teachers.

Soience labhoreatory in bthe school

Experimentation involves “learning by doing®, and there
cart be no substitute For  this at  the secondary stage of
education. Sgience labovatory with adeguate equipments arcl

materials is very important for science education. Table 21 shows

teachers opinion regarding the tvpe of laboratory in schools.
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Table 21
Opinion of teachers regarding the type of laboratory

ITtems Teachers Responded
Numbeyr Fercentage
1+« Common Laboratory for all 49 &H1.25
Soience Subjects
2. Commorn Laboratory for Physics 25 31.25
and Chemistry
3. Separate Laboratory for all & 750
the Science Subjects
Total 80

Commorn  labovatory for all the science subjects was
suggested by 61.25 per cent of the teachers. While 31.85 per cent
of teachers the laboratory should be common for FPhysics and
Chemistry, while the rest 7.50 per cent of teachers opined that

there should be separate laboratory for all the science subjects-

Demonstration of expeviments

Demonstration by teachers or in co-operation with
pupils is an effective method of teaching as compared to  the
lecture method. By using this method it is possible to easily
impart concrete experiences to students during the course of a
lesson. Table 28 gives the teacher opinion with respect to

demonstration of experiments.

Table 22
Opinion of teachers regarding demonstration of experiments
Category Teachers Responded
Number Fercentage
Demonstration is necessary in science teaching 28 35.00
Demonstration is not necessary =52 &5 00
Total a0
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Aralysis of the data in the Table 28 reveals that
majority of the teachers (&85W) did not advocate for demonstrating
@dperiments  in  the schools. This is a sevious limitation  in
science teaching which may be due to  lack of laboratory

facilities and lack of involvement or dedication on the part of

the teacher

ift

Experiments gwe Demonstrated

Teachers opinion about the place for demonstrating  the

sCcience edperiments were analysed and details are shown in Table

23 It veveals that science laboratory as a place to  demons e
the superiments was mentionsed only by 32.14 per cent of teachers.
Majority of teachers (42.85%) were found to use the laboratory as

weell s e classvoom fTor demonstyration while classroom  was

mentioned by the rest percentage of the teachers.

Table 23
Opinion of teachers regarding the room where experiments are
demonstrated

Feom Teachers Responded
Mumber Fercentages
Laboratory 4
The Classroom 7
Laboratory Well as the Classroom 18
Tobal

Availability and Ukilisation of Laboratory Eguipments

Laboratories are most essential for science education.
Serience canmnot b taught without exparimentation anid

demaonstration of scientific facts and principles. The importance

o
i
et



and  utility of science laboratories for teaching science at  the

~ondary level carnnot be ovevilooked. Feeping this fact in  view

£

teachers were aszsked to respond  about  the availabiliby ot

labovratory esquipments and chemicals for the proper utilisation of

srience laboratory. Table 24 contains the data for this.

Table 24
Opinion of teachers regarding the availability of equipments
and chemicals

i lability Teachers FHesponded
Mumb e Fercentage

Equipments

More Than Enough 2 a0

Mot BEncouah Z3= &

Total 80 100

Chemicals

Movre Than Enough 't A

Mot Ernough 24

Total 80

Tt is clear from Table 23 that according to the &0 per

of  te

A

shers the eguipments to teach the concepts in sciance
were mot enough - Only 49 per cent of teschers veported that they

had  encugh equipments to teach science. Fegarding chemicals, A

per cent of teachers who opined that they had enough chemicals in

the school. However,

shers complained  about the

scarcity of chemicals in theilr schools to conduct edperiments.

aboratary “attendant

Far  the better functioning of school laboratory the

assistance of & laboratory abttendant is necessary. Attendants for

las



in setting the experiment and

laboratories

of & laboratovy eattendant is  seldom

demonstrating them. The pos
filled up in schools. It ois & wsual practice to entrust the work

toy peons  of the school, who had no  idea about  the scisnoe

-

practical » Feeping this fact in view, the teachers were ashked
whether a labhoratory attendant is available or not  in their

e

schools. Table 25 pyr

the date regarding this.

Table 25
Opinion of teachers regarding the availability of laboratory
attendant in school

Mo. of Schools Having Laboratory Sohool rnot Having Lab.  Total
Arttendant Attendant

Ed a2

Analysis  of  the data reveals that in majority of
zchools (81 the  labovatory attendant post is not filledup.
However, the science teachers of 9 high schools  reported that

they received the assistance of & laboratory  attendant  in

4e1.4 tLeading Aspect of Science Education

Learning readiness among students is very important for
gffective science teaeching. Motivation playvs an important role in
achieving the learning objectives. It is the duty of the tescher
to encourage  the students for their active involvement in the

learning process. The role plaved by the teschers in motivating

the students, Quiding in their practical work etc.are analvsed in

the leading aspect of science education.



Guidance Frovided for FPracgtical Work

For  the propev wubtilisation  of labovratory by thies
students Lve guidance of the teachers is a must. Due to lack  of
time, teachers normally demonstrate the experiments and the
students become mere ohservers. Scientific principles ard
applications can be vendered more meaningfully by encouwraging the
students to do practical work by themselves. Table 246 gives  the
gxternt of encouwragement 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 &5 G1.85

Farely = 18.75

Total =i 100.00

It is clear from Table 24 that majority of teachers
encowrage the students to do practical as 81.25 per cent teachers
reparted that they often oftern encouwrage students  to do

practicals. Only a few teachers {(18.25%) stated that the students

are rarely encouraged to do practical work.

Guidance Provided for Library Work

It is the duty of the teacher to guide the students for
effective wse of libravy. Table 246 gives the detaills regarding

the teachsrs who guide the students for effective wse of library.



Table 27
Teachers who guide the students for effective use of library

Giving Guidance Mot Giving Guidance Total

Mo of Teachers FE(Y0R) 8 {10%) 20

Table 27 reveals that most of the science teachers

(20%) guide the students in using the libravy effectively.

Erncouragemesnt Given to Students for FParticipating in
Curricular Activities

For supplementing the teaching of science & number  of
co-curricular activities such as science club, science exhibition
can be organised. Farticipation in various activities of scilence
club  also helps to develop organisational skills and widens his
interest in science. Teachers were asked to vespond about  the
extent of encowragement given to students in this regard. Table
28 presents the datas

Table 28

Opinion of teachers regarding the schools where science club is
functioning and not functioning
Suience Club Teachers Responded
Mumber Fercenta

Functioning ) 0 W OO0
Mot Functioming 21 TR o 0

Total =i

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.




Fosasons fTor Not Organising Science Clubs

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

are presented 1in Table 2%.

Table 29
Dplnan of teachers on not organ151ng science clubs in schools

IThems Teachers Regmwnd@d
Numbier Fercentage

Lack of initiative on the part 7 1298
of teachers

e lack of enthusiasm on the part of ig 33 .33
students

s Lack of sncowragement from school e O R
authorities

Total S 10000

Lack  of enthusiasm on the part of  school  awthorities
was Tound to e the main reason for not organising science olubs

i many schools as reported by $3.70 per cent of  the teachers.

Lack of enthusiasm on the part of students was the reason given

by 33.33 per cent of teachers while 12.96 per cent reported about

ol

the lack of encouragement from school authorities.

Activities of Science Club

The activities of science club are presented in Table

33« The analysis was done for only those schools where science

clubs were Tound functioning.
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Table 30
Dp1n10n of teachers regardlng the activities of science club

fActivities Mumber of Teachers Responded

Field +11p¢
Seience Guiz
Science Exhdibition &

-3 L0

Data given in the Table 20 yeveal that owt of 2 schools
having science clubz, science quisz was conducted by all  these
schools.  Teachers have given multiple answers for  the various
srience oclub programmes. 5o sience exhibitions were conducted as
part of =science olub syvogramme as  reported by & teachers.
Excursion and study touwrs were undertaken as a part of scilience
club programme, as reported by 4 teachers, while figld trips were

reported by 3 teachers. From this it can be concluded  that  the

common activities of science clubs are organising science  guiz,

srignce exhibition, field tripe and excursions

4.1.-5% Controlling Aspect of Science Education
Evaluation and monitoring are  important  aspects  of
teaching  lesarning process. Assessing the extent of leavning  and

giving the students Teed-backs, vevision of lessons and updating

browledge and through in-service courses  arve  ths part

controlling aspects of science sducation.

Feviewing Svllabus

It is necessary to review the lessons at the end the

teaching session o know the gaps learning of  the students-
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vivig thiis i view weve asked to give theiv opinion

regarding  the reviewing Data regavrding these are

given in Table 31.

Table 31

Opinion of teachers regarding review of lessons

Review of Lessons Teachers Responded
Mumber Fercentages

Yea A& 477 W B0
Mo 4G B )

Total 80 100« 00

Majority of teachers (82.5 %) reporvted that they used
g aview the lessons in ovder bto find out the gaps in students
o veview Ul lessor i order firg out the gap n student
learning.

denetTits of In-Service Uourses

Seience  teachers must  have adeguate bknowledges  and

skills in uwsing the laborvatory sguipments and should make use of

the Tacilities to develop skills among the students.  Teachers
have traditionally relisd upon in-service programne, refresher
caurse  etoc., for enhancing theilr knowledge and skills. A number
of  research studies have been conducted to identify  the nature
and need of in-service training for science teachers (Mair, 1983

Jamurna,  1987). In the present investigation the teachers were

i

el to oping abouwt the benefits of in-service programmes.  The

a

data are presented in Table 32




Table 32

Opinion of teachers regarding the benefits of in-service

programmes

I tems

1. Received upto-date Information

& Received Expevience in FPractical WHork

Ae Got Opportunity to get Familiarised
with NMNew Methods and Techrniqu

Got Traiming in the Use of

Audio—-Visual Alds

o

&

Analysis of the data

are of  the opinion that they

through in-servics Courses, as

Training in practical work was

teachers  and  38.75 per cent

oppoyrtunity bo acguaint wibth the new

arience  teaching.

teachers  mentioned that they received

audio visual aids during the

Rrawbacks In—SHervice Courses

for the dissatisft

FEAasns

iy Were &

PTOgyammes

te

18

da presented in Table 33.

139

reveals that
receilved
reported by
sived Dy
of teachsrs
me ool

worth menticoning

Teachers Responded
Mumber Fercentage
Lar el

7

7 Q. 00
4.8 & 00
a1 S8

the science teachers

up-to-date information

per cent teschers.

S0 per cent of

claimed that they

ot

ard  technigues of

that 27.5 per cent of

training in the wse of

in-service DYogramme .

action with the existing

teachers and the



Table 33
Opinion of teachers regarding their dissatisfaction with the
In-Service Course

Categary Teachers Responded
Pumbe v Fercentage

1« The Cou was monotonous i1

Ze The Course was too Lengthy 19 23.75

Se Difficult Conceplts were not Given e 477 W ED

[y o ;

due Emphasis
4. Modern Methods of Training was not Given 3
) WAV E persong were not Avallable ot

e e

Difficult concepts and principles of science  teaching
were not discussed duving the in-servvice programmes. This was the

main  defect stated by the majority of the teachers (47.5 W) £ o

o~ [

{40 %) rveported  that

the in-service training.  Some

modern methods  of teaching was not given any attention. A& few

Ao %) however obsevved that the in—-service

was  too lengthy- Non-availability of good resource persons was
indicated as the drawback of in-service cowrse by 15 per cent  of
the teachers. Investigations conducted by other researchers have

also identified similar ob

rvations regavding  the in-service

EHTTCICE T S MITES -
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SECTION 11

4.7.1 Nature of Score Distribution on the Science Attitude Scale
and its four Sub-5cales

Tie Filled up response sheets of 1025 subjects  were

scored  using  the conventional method of scoving (detailed in
Chaptey 111 and the scoves were subjected to further statistical
treatments with a visw to reveal the important statistical

propertiss by them

Firset of all, the freguency distribution of the

attitude on the Science Attitude Scale and the sub-scales.,

planning, organising. leading and controlling were constructed
far the students sample. The graphical presentation of the score
distribution is shown in figure 1 for the total 545 and in figure

ol

My Hde 4, and & for the four sub-scales.

Thé relevant statistics for the S5A5 and its fouwr sub-
scales are given in Table 34. Data reveal that measures of
central tendency s very close and the range betwsen them isg very
lows. Distribution of scores show that it is negatively skewsd and

the values of kurtosis indicate that it is platvkurtic.

Table 34
Some statistical parameters of scores on (5A5) and it’s four

Mear Median Mode Standard Range Skew- Hurtosis
Daviation ness

BHAG 138.18 38 13&.90 0 12.414 117 —10.014  21.58

Flamnning i 4w P é 4% —10.992  24.44

Organising 31« 3% &89 31 - H.098 0 11.14

1
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G.8.7 Sex Difference in Science Attitude

Mary researchers  have sbified gender as  a factor

influencing  the attitudes of individuals. The sample fTor  the
present  study consists of 591 male and 409 female students. The
Science Attitude Scales of male and fTemale students WE &

compared, in order to find out the influence of ses SCLence

3

owas carried out for the scores  on 5AS

attitude. The compariso

ared the subscales. The scores are presented in Table 35

Table 35
Science attitude scores of male and female high school students
on 5A5 and it°s four sub-scales

M M M t o]

Male =91 fply o TEG

Flanning 0.195 . 383 0w 509 ME
Female ANy Gl 1Y
Male =91 B0 ETS

Organising (et
Female L0 111214
Male ne1 2E.AH1R

Leading D112 0
Femals 409 :

i

14 0.2%91 1774 Ik

Male HY1
Controlling

Female 409

Male aSvl

..,
]
aud
o+
a4
ot
i
g
i
fot
o

sy

Female L% 13&8.2

The ience  attitude scoves of the male and Temale

i

students did not show statistically significant difference in the

overall soience  abtitude

arnd the four aspects of science

gducaticon  as  the €7 values obtained for the two groups were

1Ee



found  statistically non-significant. This indiceates that gender
s not oa factor related to sclence attitude. The result of this
study contradicts  the Tindings of a study conducted by Dutta

(1979)  where

]

ignificant positive corvrelations {fat 01 level)

i

were observed for bovs and girvls  in their attitude towards
GOLEMOE .
4.2.3 Type of School and Science Attitude

There are different btyvpes of schools in Meghalavea, such
as government, deficit and private schools. The influence of  the
private school on students attitude has been established in many
studies. I the present investigation, an attempt has been made
tar find  out  the influence of the type of school on student
abttitude towacrds science. The science attitude scores of students
from government, deficit and private schools were compared far
the scisgnce attitude scele and the sub-scales. The details are

given in Table 3éb.



Table 36
Science attitude scores of students belonging to government,
deficit and private high school on SAS and its sub-scales

Srale “vpu of School N i 0 aE t i

Plamminq
£ Governmenth

Si4.304 0 8 & B DGEYSY 00430 1.8647 0 NI
B. Deficit GL.098 B L O 0.474  0.401 1.181 NS
Cw Private Gh. 6250 A & 21 DL.ETR 0.734 0 NE

hoanising
A Government 1 HB13B3E& A & B G282 O.471 0 O.4601 NS
B. Deficit a8y J1.05%2 B OB CO0.5%4 0.3283 2.111 .05
e FPrivate B49 A0.454H4 A & O 0.880  0.481 18829 NS

Leading
Ae Bovernment 152 383.44861 0 &4 & B OL.283 0.471 0 1.390 0 NG
B. Deficit 499 Hbh.1il4 B OE C 1025 0.341 0 2.838 .08
v Frivate B4 JE.08% & & C 0 0.372  0.532 te GWE ME

Emﬁtrmllinq
[AT
B.

P

BORSEC44T & B B O.165% 0.8
79 P2H&.FEZ R & T 0.188  0.08&

(e Y .00 A & C Chafp 1D M

Attitude 3
fie Bovernment
2e Deficit
Cs Frivate

Doilience

The data presented in Table 36 indicate that the
srience attitude scorves of the government and deficit school
students did not  show ouch difference  in the total science
fomarred

attitude scale and its Wh-srales and the 67 values

z
o
]

to be neot significant at any level of confidence. The mean
attitude scovres of the students from government and deficit did
ot show much of variabtion. Similar btrend was noted in a  study

conducted by Williams (1981 on the attitude towards sclence

AMOrTg the dents from  govermnment and deficitl aohoolis.

Further it is found that the science atbtitbude scor did not show

any statistically =significant difference in  the planning and
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contralling  aspect of science educabtion. However,
aignificant differences were found on organising and  leading
aspects of science sducation as well in the total scale, and the
mean  attitude scores were higher for the students of deficit
schools  than the private schools. The results revealed that  the

deficit school students pos more fTavouwrable attitude towards

stence than the students from private schools. There is nolb much

variation irn the attitudes

%

res of students of government and

hatistically

wols  as the b-test falled il w] raturn

gignificant values for comparison of the mean scores.

4.22.4 lLocale of Schools and Science Attitude

In order to make a comparative study of the atbitude of
urban and rural students the science attitude scorves of wrban and
rural students were arnalysed by applying t-test. The results  are

presented in Table 37



Table 37
Science attitude scores of urban and rural high school students
on SAS and its sub-scales

Lk an et Gy BT
Flarmnming GO-836  0.360  O.4640 ME
Frural G s G4y FEE

Lhrban
Drganising O-07E Q.77 O.282 N
Fuyral

Lhrban
Leading

Feuaral

Urbian
Controlling O.0359 0 O.4686 ME

Fiutral

Lirban
Science Attitude Scale

Fural Gié 177848

D842 0.340 M

The science attitude scores of the wrban and rural high
school  students  did ot show  any statistically significant
difference in the total scale as well as in the sub-scales. Tties
T ovalues  obtained fovr the mesan differences weve not  found

atatistically significant at any level of confidence. The finding

that locale of schools ig not a factor related to science

attitude.

-
i

= Ethnicity and Science Attitude
The science abtbtitude scores of the tiribal and mor-

tribal  students weve compaved to find owt  the significant

difference in their

attitude

oreEs.  fAnaly

done after ola s hudents as btribal and non-tribal o




the basis of their ethrnicity. Thes details of analysis are  given

Table 3B
Science attitude scores of tribal and non—tribal high school
students on 5A5 and 1ts four sub-scales

Beale Type of bDohoaol M M M Sk T !

Tribal

Flanming Tedd3 QL3861 4.585 .01

4775

Tribal HE 0. 380
rganising 104 G278 J.836 0 01
Morn-Tribal N 31430

Tribal

1.147  0.330 3.477 .01

fon-Teibal 477G Hé e

Tyibral el

Controlling O.EFE 0.257  3.494 .01
Morn-Tribal TR SEe 710

Tribal S
Total Scale 4.71%  0.8289  B.493 01

140.079

The science atbtitude scores of bthe tribal and  none
tribal  studentes showed statistically significant difference  in

the tobtal seale as well as in the sub-scales  and B wa lues

oihitained for the two were fournd significant at 01 level.

The v

irdlicates that the two groups  differ

4.2.4 Analysis of Variance (ANOVA)

The study enploved the factorial design of analysis  of

variancs to b the interaction effects of the variables such as



SR . locale and  type and schools on the scores  of BCLENCE

attitude scales and its four sub-scales. The summary of  analysis

on the Science Attitude Scale  and

WAL Aan {ANOVEY on scor

"y
=
gy

the four sub-scales are given in Table 39.

Table 39
Summary of analysis of variance on science attitude scores
{m) SUB-SCALE PLANNING

SGource of Sum of of  Mean Sguare F [
iation Souaire

Two Way Interactions
Bew & locals

Sex & Type of School
lee & Type of

1 =L SO OL1TEE NS
177« 4089 5LEO0E7 W01
39.8656 1.2367 NG
YF0 AP . BALE

ABIBH.79L 999

The of variance vetuwrned F--values significant

ara ly

arcl

at  «01 level for the scores on sube-scale planning for

aricd

type of school F = S5.5037, p < «01) whevre as the

locale,  btype of school asand locale were not found  significant.

Fram this it can be ag irmed that theve is dntevaction effects

and type of school on the attitude scoves of @ students.

This leads to the conclusion that male and female students  from
givernment, deficit and private schools differ significantly in

their attitude towards science.




Table 40
Analysis of variance on science attitude scores
{lx) SUB-SCALE ORGANISING

1]

Souwrce of G of
Yariation Bauare

cff e e

Two Way Interactions
Sex & Locale

e & Tyvpe of School
Locales & Type of School
Evroy

i .75 060897 NG
b 120. “@W ﬂ»”é% L4
=2 100 TFERE & L]

179029

Total 599

Table 40 reveals  that  the analysis  of VAT L ance
recognised significant differences in the science attitude scores

on sub-scale organisation cecially in the intevaction between

max and btype of school F = &.744 F 2 L0101 and so alszo betwesn

locale and  tyvpe of  school (F = HB.&2bd, o< W0l).  Hut  the
intevraction betwesen sex and locale was not found mignificant.

miale

Forom  this it can be concluded that the

and  femals students from diffevent type of schools differ

aigrnificantliy. Students of government, deficit, and private

hools  in rural  and urban area alseo  showed statisticaelly

igniticant difference in thesir ience attitudes.

Table 41
Summary of analysis of variance of science attitude scores
Sub—-Scale LEADING

df  Mean Square F i3

= 1{1niwmw

e HETT 2N

FrE e O
R . B $59



of variance on science attitude scores on

The analysis

the subscale leading is sited in Table 41. The data  veveal

that interaction effect is significant between sex and  btype of
school on the science attitude of students. From this it can be

ascertainsd  that students (both male and female) from different

sohools (govermment . icit  and  private) differ

in  their attitude towards science. With & non

tweE e sex and locale (F=1.38010 1t can

e goncluded that male and female fyrom ruval and  wrban mehools

fail to differsntiate in their attituwde scores on the  leading

aspects of science.

Table 42
Summary of analysis of variance on science attitude scores
(el SUB-SCALE CONTROLL ING

Source of Sum of df  HMean Square
Variatian Eguars

v

Two Way Interactions
HQex & Locale Dede17] 1 RIS R 0w QG &
Type of School HEH 0L &= 111 .534% & E5 a i}
& Type of Bohool  144.9792 A HaeEe Wi
140154614 i) 1&a 1773
1&&17 434 Earded

o
£
£-.
]
G
£h

Table 48 sho ard

the ftweo way interaction  of

localsa, school and locale and type of school with

With the effect

spect to the controlling aspect to the science

betwesn sex and locale (F=0.0259) it may be concluded that male
and  female sbudents from wurban and ruaral schools do ot differ

significantly in the science attitude with respect to controlling

pect. But Che dinteraction effect of sex of the students  and
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type of schools found to be highly significant. Same
trend was observed in the interaction between locale and tyvpe of

that rural  and  wvban students  from

achool,  which indios
government, deficit and private schools differed significantly in

their attiibude bowards soisnoce.

Table 43
Summary of analysis of variance on science attitude scores
(@) SCIENCE ATTITUDE SCALE
Bource of Qum of df  Mean Bguare F ul
Variabion qua:e

Way Interactions

& locale S1E

2EP1 . 253 Sl 18 O]
Type of School lﬂnWb .21 i
¥ Type of Sochool 735 3 A7EIT.a3 AU W D Wil
‘:r‘liwl»r-g e PG ‘5.91 AL

1729111 G

o I

The summary of analysis of variance on science attitude
scores of the total science attitude scale is given in Table 43.

fBralveis  of vaviance of the data revealed that the intervaction

betwsen sex and locale of school was found to  be

i

ztatistical ly

significant &t 01

Po On the other hand, aried

type of school did not show any difference. The analysis observes
that the male and the female students studying i government,
deficit and private schools tend to differ significantly in the

srience attitude scove. The interaction effe

type of school

PO W 203 )

T

arcd locale was alsco found to be highly  significant
which proves  that stuwents  from different  type of  schools
{government, deficit and private) of rural and urban areas showed

significant difference in thelr science attiltudes.
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4.2.7 Tewtability of Hypotheses
O the basis of the data ceollected from the high school

students  on the 9 advanoed

ience Abttltude Boale, the hypothes

for the research were tested amnd the results are stabted below @

Hypothesis 1 stated that there is no significant
difference between the male and female high school students  1n

theilyr attitude scale p ammes btowards science. The assumption

on the hypothesis cannot be rejected as  the statistical test

1]

returned TtT o wvalues which weare not significant at any level of

confidence foar the 9Aa5 and the four sub-scales.

Hypothesis 11 ated  that there 158 no significant
difference in  the science atbitude of students belonging te
different tvpes of schools. This assumption cannot be rejected as
the statistical test returned 7 values which were ried
gigrificant at any level of confidence for govermnment and deficit
achocls  and government and private school students for  the AL

and the four sub-

ales. But the mnull hyvpothesis was rejected  as

the "t values was found significant at 05 level for the deficit

and private shudsnts as the statistical test returned B

values significant at 03 level Tor the 5865 and on the sub-scale

organising, leading aspect of scisnce educabion.

Hypothes TIT stating no significent difference in the

studernts of wrban and vural schools cannot be rejected as  the
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statistical test returned L7 values which wevre not  significant

at any level of confidence for SA5  and its sub-scales.

Hypothesisg irng no significant difference in  the

scilence attitude scoves of tribal and none-tribal students was

vejected  asz they showed statistically significant difference at

Hypothesis Vo in null format stating that thevre is no
significant interaction effects among the variables, sex, type
and locale of schools carnmnot be totally rejected as the analvsis

obtained significant intevraction sffects with respect to sex and

type of school in the case of sub-scale plarnning; sex and tvpe of

school ., locale and tvpe of school in the oas of sub-scale organ-

13y sex and byvpe of school in the case of sub-scale  leadings

sex and type of school. loocal and type of school in the case  of
sub-scale contrelling; sex and locale, locale and type of  school

3

in thse case of Science Abttitude Scale.

g



SECTION IIIX

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 s -~ sclence
ol sCience gquiz, science exhibition, use of SCLEMCE
laboratory, Tibrary and encowragement of students by science
teachers  were  taken as  the variouws aspects  to study their

influence on  student attitudes. For examining the relation in

aspert of scisnce education, students wers it

growps ore the basis of theilr science attitude score. fAs the range
of score on 565 is betwesn 40-120, the mid valus of 120 is  taken
as the oriterion fto classify the students into groups. Stadents
cave of 120 and sbove were considerved

whey soored  an atbtituds s

favourahle in their attitudes towards science and  those scored

leess bhan 180 were considered unfavourable i their sclence

attitudes. The frequencies of the datsa were fed into appropriate
contingency table and the chi-sgauwe test was applied for  the

analysis.

4.%.1 Bcience Club and Science Attitude
The SOLENoe club  plays an important rerle in

charmmaelising  the energles of students and also makes proper use

of talent of the students. The activities of science olub  can

supplsment the olassroom teaching. Sl

e clubs, it propecly

agrganised,. will be of great help to oreste interest in  teaching

1épdy



[N

anc  learning of science and helps to develop proper  scientific

sills and abtitug amorng the students.

Ir the present study, an  attempt was made t.o

iny

tigate the influsnce of parvbtigipation of students in science

clulb activities in moulding theilr science attitudes. The students

W ified into gron s L e

s as those participating  in

club activities and those nob participating in such activities-.

£ BEE contingency  table was fTormed fTeeding  the freguency

distvibution of students participation in science club activities

and the favourablene

sf bheir attitude towards  science.  Chi-
sguare and contingency co-efficients werse computed for the dalta
and details are givern in Tabls 44.

Table 44
Science club and science attitude

attitude

Students Particip ing Srience
in Soience club activities R e e
Favourable Unfavourable Total

1« Participants 2T (7E20%) 1

&« Mon Participants 300 (448648 378

Total ey
R

R

2 o= &7.59, df = 1, p

The analysis of the data revealed thalt while 78 per

cent af i studernts who

ticipated in science club activities

projected  favourable attitudes, 28 per  cent had wunfavourable

attituds

fhe non-pavticipant group on the other hand  showed

giraater percentage of the students  with unfavourable science

attitude (535.346 %) The result alseo indicates that & significant



club  activities

who parvbticipated in

number of studen:
have favourable attitudes towards science (237 favourable and 91
unfavourable) But the group which do not participate in science

ARy with unfavourable sttitudes.

club activities had students (N=

The Ch"mmqu%re value comput for the data was found signifi

Poen

at <01 level and the contingency coefficient was 0.2848« The

T 1 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

low but significant. The resulis agree with

of cornducted in India and abroad (Varghese, 1979

Sivadasan, 1288y Clean, 19320 The fTindings highlight the need

ancd  sigrnificance for organising science  olub activities in

aschools  and  to encourage students for participation in the

activities of science club.

4.3.i7 Science Buiz and Science Attitude
Conducting science quiz competitions has becoms an
integral parvt of science esducation. The sigrificence of science

guiz  in mowlding  the ience attitude of  the students was

T
ik

in the present resesvch. For this investigation, a 82X

contingency Table was fTormed by classifying the students on the

aeience attitude and participation in science quisz

competitions.  The chi-square and contingency co-efficient were

conputaed for the data and details are presented in Tables 45.

14



Table 45
Science quiz and science attitude

Toatal

1« FParticipating in 29E CT4%) 108 (2&%) apin g
s ience uiz

e b Participating in ETE (45K LR Ly
icience Guiz

W Ee]

Total o

1000

821.88, df = 1, p < .01, c =

The fTindings revesled that the participant groups  in
ascience quiz  bad bhigh percentage of students with favouwrable
attitude (74%) towsrds science. & reverse trend was observed in
the case of non-participant students. The chi-sguare value was
found to be significant at 01 level and the contingency oco-

afficisnt

vary low, ut positive and significant.

HOLEroE

™
Lai
iy

The vesult conclusively proves the value

quiz  in formalating favourable attitudes among high  school

students towards science. The findings support  the need for

sularising science guiz o

i

yppetitions in school

4.3.3 Science Exhibition and Science Attitude
It has become customary in many schools to display once

a  yeay zome of their activities, for the benefit of the pupils,

i
b

pavrents  and the public. The significance o organising sclience
gxrhiibition in formulating the science attitude of students was

analvysed in  the present research.  Students from sehools

arganiging scienc hMibition and those not organising  science
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sxhibition  were argd were again divided on the

attitudes . Thies firecieroy

distribution w; fed into & 2:2 contingency Table 4d.

Table 46
Science exhibition and science attitude

ikl b on SGoience Abtitude

Soience

wrable L an

Fa

1 Conducting Socience EFE PR LEN) Fao LE0nGEYS

Exhibition
2« Mot Conducting Al a3t e
Srience Exhibition

Tatal

ot

ed that & high ¢

Aralyveis of the data reveal roentage of

AW of  the students from  schools g anieing G L BT E

ool s

T1

eyl Tavourable attitude

o+

2abibition  sg

ti

2 [

H

which do not organiss ience exhibition in their school have

orily 4%.4 per cent students with favourable attitude.  The ohi-

sguare value computed for the data with | degree of freedom was

found  significant at 01 level. The contingency wvalus obtainesd

was low, but positive and significant.

The results indicate that the students from schools

which organise s =il tion have greater char =  to form

favourable attituwdeg towsrdes science. I;n this  context,  the

that

results of  the study are guite revealing in  the sens

conducting  science exhibdibtions is a s=significant factor which

LECeE.

Citude of students towards

bving aboult fTavours

1o



4.3.4 Science Laboratory and Science Attitude

Mo course in sclence can be consideved complete without

having practical  work. y laboratory work  ocoupies a cenbral

in  any programme of science education. It dis & well

Erown fact fthat an object handled impress dteelf move fivmly  on

the minds of students than an object mevely sesen from a

ar drnoan dllustration. Thus the first hand learmning  experienc

ons may become a factor which formulate more

practical ses

LTS .

Tavourable attitudes among students towards

In the present study, a&an attempt was macls T

investigate the influence of p work done by students in

mowlding theilr scilence atbtitude. Students who conduct experiment

arc Th b Sl ENCE by teacher

ssbration were

considered separately and again divided on the

o f their science attitudes. The data are fed into a

contingenoy Table 47.

Table 47
Experimentation and science attitude

Socience Attilbude
Favourahle Urnfavouwrab le Total

AEHO (53%

180 (RT7%)

The analysis revealed that &2 per  cent of students

(M=3EG who conduc ted periments have Tavouwrable attitude, as




against only 47 per of students who preferved with teacher
demonstration. The chi-zguare value computed for the data with 1
degres  of fresdom was found significant at 01 level. The
contingency coefficient was found to be low but positive and

%

griificant.

Forom the findings, it seemed reasonable to conclude
that student sxposure to practical work and experimsntation is  a

positive fTactor in developing favourable attitudes towards

Srience-

4.3.5% Library and Science Attitude
rne of the important recommendations made by the

Education Commission (1964-46) was that every school should have

a subject library. A science libvrary should be the most essential

o of each school. The influence of science library on the

formilation  of student attitude towards science was analysed in

the  present study. The attitude scores of the students who  make
uwse of science books in the library and those who are nobt wsing.

were taken  zepa

ately - A S contingency Table 48 was {formed
feeding the freguancy on student use of libravy and their science
attitudes. Chi-sguare and contingency ceoefficient were computed

and the details are given in Table 48.

1540



Table 48
Exposure to science library and science attitude

attitude

Doience Library

Favourable Unfavourakle Total

{2143

(7%

e

in the

Feferring books
srignce library
Mot referving books in the 274 (a0
sciance librar

it is evident from the Table 48 that majority of  the

students (794 veferving to science books in the librarvy were
Tourd  to have fevouwrable attitudes towards science. The ohi-
mouare value was found to be significant at 01 level. However,
the relationship was low but positive and significant as the

0w BRi

chbvbained contingenoy value

=
a:
HH

4.deé Teachers Encouragement and Science Attitude

The yvole of science teachers is very significant  in
formulating student attituwless. Im order to investigeate the
influsnce of science teacher s encouragement on studernt attitudes
the students were olassified on  the bazis of  ncouragement
recieved  from  thelr teachers and their science attitudes. The

fregquency distribution was fTed into a 212 contingency table. The

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

Total

Favourable

by G (AR 178 (2&%) TO0

cience teachers
e Students not encouwraged 11 {34&%) 190 (&H4%)
by =cience teachers

Total

The analysise of the data reveals that the students

erncouragaed by science teache)

have high percentage of favourable
attitudes as against those who are not encowraged. The Chi-Sguare

value was found o be significant at 01 level. Con

coefficient was found to be low but positive and significant
This suggests  that encouragemsnt by science  teachers has &
positive effect in moulding favourable attitude among students.

The rest ]t gupports the nesed Tor individual attention,

counselling and guidance ¢

in high schools for fostering

favourable student attitudes

towards science and promoting the

science sducation.

£ ey
i
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SUMMARY AND CONCLUSIONS

The present decade has witnessed a majov change in the
image of science. The fTact that science can serve society and can
be commercially exploited in the form of technaological products,

avmed  world scocieties significantly. Developing o

developed, =astern  or

tern,  capitalistic or socialistic,

o dictatorial, traditionsal or modern, the imp
seience  and  its application is discernible in all  =societiss.

acientific krnowledge is the most  important  means of

techrnological  action  in the moderm worlds.  The wealth aricd

prosperity of a nation depend on the effective wtilisation of its

Famar and natural resources, throuwgh industrialisation The use

of  human matecial for indwstrialisation demands education  in
science  and btraining in technical skills. Socience sducation is
sgasential as 1t is for immense value in the students” individual
Tife, as also his life in socilelbty. The Education Sommission
(1744440 was of the opinion that science education must bescome
an  integral part of school education. & scientific ocubtlook must
e developed among the stuwdents so that it becomes part of their
way of life and culture. The new gengration must be equipped with
scientific krnowledge, scientific temper and scientific attitude

in order to grow up oand live in the modern world efficient

citizens. Al the civilis countries encourage  the study  of
srience and its applications to the various fields of activity.

more 1t doss, more the nation gets strongers.  And this

the reason why the modern education has a biss in favour



In the present systemn of science education, the schools
of  Meghalava Tace a number of short comings and drawbacks  in
gervicing the science courses especially at the secondary stage.
There may  Dbe many ressons for this and these may be  of varied
natures.  The method of teaching science emploved  in the high

achool stage is nob appropriate and the science curviculum is not

directly related to practical life. Mesdless to mention  that
there is a paucity of competent, gualified and trained science

teachers at the school level. Lack of facilities, such as science

goguipmesnt, ohemicals, teaching aids  and  reading

also the major problems faced by the schools. Apart
i am this, lack of interest  and motivatbtion. unfavoural Le
attitudes and lack of encouwragsment from parents are the factors

whiioch mnegatively affect the students in their study  of

s (L e e

sl jects. Orly limited studies are conducted on the problems of
science education in this region. Special mention may be made of
a critical study of science education by (Bhattacharva, 1978 ir

thies iigh  schools of Assam and Meghalayva. S50 the pre

significence as it is a plonesey attempt in the

Meghalava to into the difficulties and

imparting  science  education in the high schools

Hilles distyrich.

e of the impoctant factors for the succe in sclience

education is the favourable attitude of students towards sclience.
A study of the different factors which cause variations in  the

science attitude of students is attempted by the investigator. A



[

Jrement of gdifferential at

dtudes of high  school  students

towards science will serve as a fTeesed back to improe the guality

of science education. The present study also seeks to throw light

by

ore the influence of cervitain aspects of science education on  the

attitude of students towards science. The significance of  the

i further enhanced as the findings of this research  will
be helpful for the improvement of the status of science educabtion
in the hiagh schools of East Fhasi MHills District and is entitled:

A Stady of Froblems of Science Fducation and Aftitude of Stuadents

Towards

) P B ans
Heoghalava.

“.1 Objectives of the Study

The major objsctives of the study were the following @

£

A intes €y

1 To  study  the problems  and  const sCience

education at the high school stags with godal

reference )

Fhivesics, Chemistry, Biology

and Health Sciesnces.

Candardisse a Soience Attitude Scaele

nt

{5A5) for the students of class IX.

3. To compare  the science atbitude of students on the

bhasis of gendevr, ethnicity, locale and type of schools.




o w To  examing the influsnce of science clubs. scilence

AL E . slence Fibition estc.3; on the students”

attitude towards ience.

3.2 Hypotheses

The following hypotheses were tested in the study 3

A There dls no significant difference between male and

female high school students in their attitude towards

L ETCE

i
ot

There is no significant diffevence betweaen the

attitudes of students belonging to different type of

achools.

RC Thers is no significant difference fretweesn thie

attitudes of wrban and vural school astudents towards

HOLENCE .

(43 Thers is no sigrnificant difference e bweean this
attitudes of tribal and non-tribal students  towards

LT CIE .

{5 There ds rno significant inevaction effects  among the
variabples, sex, bype and locale of schools on the

atbitude of students towasyds science.

P

ot
o
%)



5.3 Terminology

1. Froblems 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.

Z« Hoience Attitude

The present stwly sccepts 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

iw taken as & measure of the science atbitude.

D4 The Method of Study

A guestiornnaire  was devised by the investigator for
collecting data regarding the problems of science education  from
the science teachevrs in the high schools of East  Fhasi Hills
District. For developing the guesstionnaire issues velating to

srience  education werve identified and organised under  four

categories such as planning, organising, leading and controlling

ematical ly.

i

s oas bo study the problems of science sducation sys

The attitudes of high school students towsrds  science

was measured using a Likert-type five point Torcing scale devised

it

byw  the investigator for the purpose of the study., following  the

standard procedures sugoested by Edwards. The scale consisted of

157



&0 atements {(twenty positive and twenbty negative) selected on

the merit of the discriminating power (767 value) and clazsified

imto 4 sub-scales  such as planming,  organising, leading and
controlling by applying the concept of management of  teaching--

learning process  in science  sducation.  Reactions of the

TENE L O to s qbe dn Tive alternatives  ranging  from
stirgng  agresment to strong disagresement were teken to  represent
favourable and unfavourable attitude towerds sclence Each item-—
alternative was assigned & weightage from five {(strongly agree)
to one, (strvongly disagree) for positive items. In the case of

negative items  the rvange of weightage was veversed. The total

science attitude score of & subject was the sum total of the iltem
ascores on the four subscales. Thus an increasse in score indicated

&  move progressive science attitude. The reliability of Science

Aattitude Seale [SA51 was it~halft method and was

found  to e vo= 0.4 after  applving Spesrman—Brown Fropheoy

formalas The test-vrete reliabili copfficient after ar

interval of ftwo wesbks was found to be  substantially  high and

ignificant (r = 0.46%) at 0Ol level.

-5The Sample

The sample Tor the study

ol awn 1 £ 10

LER M T

manner and consisted of 1000 =t

aof class IX and 80 science

teachers  =selected at vandom fvom 30 high schaols of FEast Fhasi

Hills

ailes of student and teacher samples

given in 2 amd Table 3

vl .




.4 Collection of Data

The

peracnally  visilted e sohools

selected for and distvriputed the guestionmaire Tovr
teachers  and administered the Science Attitude Scale to the

held discussions

swlect sample of students. The

with the Principeals of schools officials of in  arder  to
Timd  oub  bheir views regavding sclence sducation  and  obtained
their suggestions for its improvement.

.

G.7 Statistical Technigues of Analysis

Data collected for the study on the problems of science

et of students towards sclence were

tion, and  the attitud

tabulated. Descriphtive statistics were worked out for scores  on

itude. The qu ionnalve data were analy

1oy Finding

e freguency distribution and  percentages.  The difference

bresbaae the mean scores in sclence attiltude of students based on

sax, ethrnicity, type and locale of the school was  tested for

ance wsing LT teﬁt)and analyvsis of variancs (ANOVAY  was

action effects of variables such as

enploved  to study the in

S locale and type of school. Chi-sguare test was  applied  to

arnalyze the freguency data relating to various e he of sclences

education sueh as  sclence clubs, science Ak, sCience

@exhiibition,

sience library and student attitude towards science.
5.8 Findings
The impovtant findings that have soervged from the study

ayve preszented wnder appropriate heads.



i1« Praoblems of Science Education

M General Information

(1) Aralysis of the data concerned with the problems  and
constraints i teaching of sciesnce at the high  school

stage revealed that there iz a dearth of gualified

serience beachers in high schools of East Hills

i3

Distvrict. This praoblem s acute especially  in rural
schools as only 375 per cent teachers were found to bhe

ot Lk an

trained graduate teachers. Im the «
teachers  the percentage was slightly bhigher  (H5& Yo

Teachers who were only wndergraduate were cmry o

emploved  in ruwral bhigh schools as pracduates

beachers.

While amalyvsing  the sevvice condition  of S0LENCe

teachers, the study observved that almost 47.5 per  cent

wf the scilence as @ither ad-hoo

o part btime basis. Regearding salary. majority of the
rural  school  teachers complained  about the low  pay

scale  given bto the trained graduste teschers st high

schoanls and  mentionsd the need for revision of  pay

soale.



.

Y
H

With regavrd to planning of lessons, 1t was noticed that

only 40 pev cent of science teachers prepared  theiv
lesson plans regulscly. Majority of ruaral hiagh  school

teachers were ilgnovant of the objectives of teaching.

bt a rever bremnd was ohserved in the og at urban

teachers &z 79%.1&8% reporited that they are very olear

about the aims and objectives of science teaching.

et

71

ith  regerd to classyoom facilities science iteachers

complained abowt the insufficient seating arvrangements

arch lighting amd wventillati im

ClRassronms.

Soignce books weve very few in the high school  librarvy
o the students and  teachers  for supplementary

ging. Majority of the

reported

ir the

about  the inadeguacy of

Tibvrary. The extent of ubtilisation of liborary

students were alzso found to be very poor.

the  teacheys (&0 %) BT

isfaction with  the stodernts  poor in in

reading libravy books. Analyvsis of bthe da

revia led

the  main

arcity  of beooks in the library was

1é&l



C
(&)

reason for  the lack of interest among students.

e

reported the need to acquire new books  every
vear  for the school libravy. The need for &  trained
tibrarian to manage the school librarvy was a@ls

merntioned by some of the teachers.

ratory facilities urban schools were

arding the

found  to be in & better position, while rural  school

had no  labovratory all as menticned by 21.285%

teachers. £ ORI labovratory f o cornduecting

mier

BT Lmen in Physics, Chemistry and Biology was found

F

in most of the schoole. Separate laboratory for all the

cience subjects were however found only in 3 schools.

The sxperiments werve demonstrated only in a few schools
as  only 35 per cent of teachers repovted abowt  the
mecessity of demgnstrating edsperiments and majority  of
the teachers were found to conduct esperiments bobth  in
classroom and laboratory. The sclence laboratory as  a

slace to demonstrate superviments was mentioned by only
place to demornist te edperiments was mentioned by oLy

14 per cent of teschers. The equipments reguired Lo

teach science was Tound, nob encough in many s

majority of the teachers (&0 %) reported about the lack
o f UL METTES . Searvcity of  chemicals  to conduet
expeEriments was also mentioned by teachers. The post of
& labovatory attendant was not filled in most  of the

srhools as  teachers complained  that  they had ric

1&8
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Teachers o ined that the in-service COLT S arE
beneticial  and they recleved up-to-date information

during  the courses. Teachers also mentioned that  they

got training in wse of audio viswal aids during the

rafreshear

» FHegarding the defects of  the in-
SsErvics courses,  bthe teachers pointed ot that
gdifficult concepts were not given due emphasis  duwring
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 CDUTrSes.

Attitude of Students Towavds Science

frmalysis of the scores of 1000 students on the science
attitude scsle indicated that the students are having
positive and favouwrable attitude toward science.  This

was inferred

the «

ainp e mean was found to be 1

which was significantly higher than the mid value of

120« The

me btrend was observed in the sub-scales  on

planning, organising,. leading and controlling  asspects

of science sducation.

Male and Female students were homogeneouws  in their

attitude towasrds

cience as the two groups  failed  to

differentiate in theivr mean attituwde scores on Sciencs

Attt tude Soale and its four sub-scales and whatever the



-~

\.—‘ 4

o

L

difference that ocoured may be attributed to the vandom

Yy .

The science attituwde scores of government and deficit
aohool students, rural and urban school students did
ot show any statistically significant difference in

the science attitude scores

But the deficit and

it

private schonl showed statistically significant
gifference in their mean scoves on 545 and  subscales.s
The  type of school and locale of the school  were not

fonand ) factors iri developing

erntific students, in planning and

controlling aspect of science education.

Theve was  significant difference in the SOCLENCE
attitude scoves of tvibal and non-tribal students  at
S0E level for the Science Atbitude Scale as well as in

all the subscales.

The analysis of variance test (GNMOVAY was applied to

study the intevaction effects of the variables such  as

locals  and  type of schools on the scores  on

science  attitude scales and ite four subscales. Thies

arnalysi

of variance vebuwrnesd F ovaluwes significant  for

the scor

mcale plarnning Tor sex and  btype  of

sl {F .05 whe Tl e aricd locale

arnd  loocale and wwpe of school  did nobt reveal any

165



{193

statistically significant results. Thus it was fTound
that esex  and tyvpe of school are the variables which
influence the science atibitudes score fTor the subscale

planning.

In the caese of scores on subscales organising., the two-

Way interaction with respect to sex and type of wohool
was found significant at 0.01 level (F=4.744) so also
betwesn  locales and type of school (F=H.4686548, pd0.-01).

Thise indicates that

of the students and the type of
schools  in which they study are significant factors
which influwence their attitude towards science.  But
locale of the school and sex when combined together had

o intluernce on the science attitude of students.

Faor  the subscale leading. sex and type of school were
found o influence the science attitude scores as bthe F

value obtained was high (F=11.3114, p<0.01) but sew and

—h

locale ¢

i3

sohools Jdid noet vield any statistically

significant results.

The  dinberaction effects for the subscale controlling,

the sex  and btype of school was found significant  at

T3

Deid] lav &k for locale  and  type  of

ard

sohool (F=5.0%%). For the total scale score,
type of school and locale and tvpe of school returned F

-

values significant at Q.01 level (F=g22. 18, F=408.20)

i

e
-
i



therebhy indicating the interaction effects amongst the

variables.

{21 The analvsis observed that the male and fTemales students

studyving in government, deficit and private schools

tend T 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 SCLENCEe
attitudes Toallowsd Dy the females in qovernment
schools, whereas female students  from  the private
schonls  possessed the lowest attitude scores. This  is

true for the total science attitude scores and attitude

YTEREE (N all the four subscales.s Thye interaction

effects between locale and type of schools showed  that
students from vural arnd wrban schools, from  government

and  deficit and private schools also differed in the

cres an the

athitude 1o and the sul

eroept the dimsnsion planming. The urban students  were
found  significantly supesrior from all  the different
type of schools when compaved from all  the differvent

tvpe of schools when  compared  to Their lal

courrterpn

Certain Aspects of

extbended to find out the influence of

certain  aspects of science education swuch as science  olub,



aricd

zeience quiz, science exhibition, science labovatory, libre

sCcience chers encouragemnsnt to students on the student

attitude towards science.

(2 The results revealed that the students who participated
in science club activities projected positive and
favouwrable attitudes towsords science.  The Chi-sguare

value worked out for the data being statistically

zignificant at 01 level, showed that the participant
and o participant  groups ashowed statistically

sigritficant difference in their science attitude.

o

Students who participated in science guiz

I

in the schools were also found to possess  favourable

and positive attitude towards sciences

e<hibition in the school was  found

£y rgarmising

to foster favouwrable attitude towards science  amongst

the astbtudent

i
W
i

percent of students from  schools

organising science exhibition projected & favourable

attitude towards science.

Behools in which students wevre offered the opportunity
to do practical were found to have more percentage  of

students with fTavowrable abttituwdes btowards sclience.



——

) The influence of & school library having sclence books
and journals in fTostering science attitude among the
students was clearly proved by the present study, as &
high percentage of students who vefer scilence books in

the library werse fournd to have favouwrable science

attitude.

{277} Teachers encowragement was found to foster positive

abtitude towards science amongst. This was established

thirough the findings of the present investigstion.  The

study  revealed that students encouwraged by scig
teachers  have more positive and favourable attitude

towards science than those not encowraged by beache

G3.% Implications and Recommendations

The present res

arch has brought out cevtain salient
findings, which if proper attention is given will help in  the
pronation of the quality of science education in the high

schools. The study examined the and constraints faced in

the high schools while imparting science education. Only on a

fivrm foundation of sohool s

cation gualitative improvement oan

be attempted. For this government should take immediate steps  to

appoint  regular science s who are gualified and  trained.

There showld be a provision for  separate  teachers  to

biclogical science  and physical sciences in high  schools.  The

statu of  science teachsrs should be enhanced by giving  them

ift

proper salavy and incentives. Flanned and co-orvdinated  programme



of in—service sducetion for science beachers should be organised

by concerned agencies.

fine  of the very important factors for the sucoess i
science education is the favourable attitude of students towards

the subigct. In ovder to develop more favowrable attitude in the

students towards science, the following suggestions arse made o

(1) Attitudinag]l objective must be emphasised in the science

curriculum. Fositive Teslings, valuss and belie

the part of students are necessary to  achieve &  more
gptimal manner in the science currvicuwlum. SDtudents need
o enjoy, prize and feel successful in on-going lessons
arnd  uwnits  in the science curriculum-  For this  the
seience curriculum shouwld be made move relevant bto  the
needs interests and aspivations of the learners.  The
criterion  of learnability, significance, relationship
with social relations eto. should be kept in mind while
tyaining in science curricuwlum and as Tar as possible

an integrated approach showld be adopted while evolving

CLEce curriculum e

secially  at  the secondary

of education.

(i) Dimce the intluence of scilience clul on the attitude of

students  towards  sglence is ey b

raled in the pre

study  enpha shouwld be given for linking olas

teaching  with science club programme and tiools must

170
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i)

)

procide sufficient opporiunities  to ztudents to

participate in scientific activities Wiriting essay

oI topilos of scientific interest, debates ard
discussions on scientific themes. Boience teachers must
gquide and mobtivate the students to  take attive
participation im various related co-ocuwrricul ar

activities.

Aes sclencs gquls, sclence exhibition were found to have
a positive effect in inculecating science attitude among

the students, planned efforts showuld be  made T

integrate co-curricular activities with s01lences

eoucations

Srience learning  should be as  far A possible

sxplorative. Students should be encouwraged by their

teacher to participate and offer Tz

=il opportunities

conduot experiments. Scientific attitude CEN e
develeoped in  students  iF the learning is  based on

first-hand student sxperiences.

Since the

positive influence of utilising

iy the attitude of students towards ST BRI is

patablished in  the pre study, schoaol libraries
should  acoguire up~to-date. relevant  and  intevesting

books  and jowrnals on science. Hoience jownals  and



orter

popular  sclience magszines such as " scienc

s ience today?, Cschool science’, "science 1z fun’,

gto., showld be subscribed by schools for supplementary
reading.  For the proper wubilization of librarv, there
ie a need to provide libravy periods in the school time
table. The study revealsd that in majority of schools
the duty of & librarvian is assigned to one of the

teachers, and it is well krnown that a teacher with his

ademic dubiess cannot nerform the duties  of &

Vibrarian effectively. The school showld have the

eErvices of a btrained libravians

In order +to make the science teaching esffective,

com Taciltiss suech as adeguate space, seating and

lighting arvvangements and proper ventillation a7

ezsential .

it dis recommended that science laboratories with
sufficient facilties, eguipments and chemicals showld
e availlables to studernts, and the students shoold  be
erncouraged to conduct the practicals. This will develop

initiative, resourcefulness and secientific skills among

the students. the teache

in conducting  the

gxpariments and demonstrations a laboratory attendant

ashiowld &l e posted in the schooals




%. 10 Suggestions for Further Research

e

ated

i@

budy suggest cevtain other

ot this s

The fTindings

:m o be significant and as such  are

sues whiioh e s

recommended for further investigation

it
i

.
[

can be carvied out to find oult the

e currigulum in developing

impact of the

scientific attitude among the students.

attitude towes

ationship betwsen

A study of the rel

of high school students  may

arnd achigvemnsnt i sclienos

e attempted.

the problems of  science  sduacation

A wmtudy o oanaly

hoome

o atutcdents

moment i sciemnce of hi

argd the achi

i

carn be concgducted.

of igh schools which conduct various oo-

shuci

curricular activities in science may be undertakern.

conducted using sanples selected

The

simi lav ARt ir

from only one district of Meghalava.

other distvictes of Meghalava can  be conducted for

comparative IR ] o
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g A survey of the existing facilitie im the library

arl

laboratory  for science education in the high schools

can be done.

7 Comparative studies of the

science attitude of students
i schools which follow Meghalaya Board of  Secondary

Education (MBOSE)

« CGentral Hoard of Secondarvy BEducation
(EBESEY . and the Indian Council of Secondary EBEducation

{TC5EY can be attemplted.
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APPENDIX I



NORTH-EASTERN HILL UNIVERSITY
DEPARTMENT OF EDUCATION
SHILLONG

Dear Teacher

This 1is a study undertaken in the Department of
Eductaion, NEHU, Shillong, to identify the problems of science
education in the high schools of East Khasi Hills District- A&
questionnaire has been prepared for collecting the relevant data-
Kindly co—operate by giving vyour Tesponse and valuable
suggestions. The data will be kept strictly confidential and

shall used only for the research purpose.

Thanking vou

Yours sincerely

Rani, 5-D.



Instructions

There are five sections in this questionnaire developed

for science teachers. Please fill up the questionnaire by giving

the appropriate responses.

putting tick (\/) mark in

suitable in your case.

1.

(1)
(2)
(3)

(4)

{(3)

II

(1)

(2)

General Infarmation

Name of the respondent

Sex

Name of the School

Whether H

the box

against

Also, you may offer your responses by

the alternative

Male [ ]| / Female [::]

a) Urban [::]/ Rural [::]

b) Government[ |/Deficit[ |/ Private

Educational Qualifications

]

c) Permanent [ |/Ad-hoc [ |/Part time [ |

H.s.L.c. [ ] B.sc.
P.U. [ 1 B.Ed.
B.A. 1 mn.sc.

]
[ ]

M.A.
M.Ed.

]
]

[ any other ]

Do you consider the number
adequate ?

(a) Yes [ 1] {b) No
Is your income

(a) Sufficient to be saved
(b} Adequate to meelt the 1

{c) Insufficient even for

of science teachers in your

L]

iabilities

sustenance
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(3) Are your aware of the objectives of science teaching ?

(a)

ves ] o N ]

If not, what measures do you suggest ?

(a) Objectives should be clearly stated in behavioural terms

(b)

{(c)

(d)

{4) How
(a)

III

in the text—book.

I

Guide—-lines should be given to the teachers about the
objectives in the text book.
Objectives of science teaching should be given in

teacher’'s handbook.

I

Any other (sSpecify) c.ececccevsvcncncaancccssacnracannnna

often do you plan your lessons before going to class 7

Always [ ] (b) Sometimes [ 1 (c) Never [ ]

(1) What method(s) do you use in teaching science 7

(a) Reading from the text book ]
{b) Lecture E:::]
(c) Lecture-cum-demonstration 1
(d) Activity Method [:::]
(€) ANY OLNEIr (SPECIFY) oo ennenncensnscmennssnessseceneansanen
(2) Classroom Facilities more than|enough nat

(a) Seating Arangement
{b) Lighting Arrangement

{c) Furniture

enough enough
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{(3) Do you have a library in your school ?

(a) ves [] (o) N [

(i) The library is situated in
(a) Beparate Library room
{b) Teachers room
{c) In any one room
(ii) The person incharge of the library is
(a) Headmaster/Headmistress
(b) A full time librarian

{c) One of the teachers

100 0ol

(iii)

More than, Enoug Not
enough [ lanough

{a) The reference books for students
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
sclence 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 reasons are
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(a) There is no library period

(c) There is no person in charge of the library

(d) The number of science books are not sufficient

1

(b) The students are not interested (1
1

I

(vi) Given below are a few suggestions far the better
functionning of your school library. Please
indicate yvour preference by marking 1,2,3 etc.

(a) Allot library periods in the time table

{(b) Provide facilities for students to sit and read

(d) Give additional benefit to those who are incharge

of the library

(e) Purchasing new books every year

1
1
(c) Appoint a trained librarian C 1
]
1

(f) Any other (specify) ......... .

(4)
(i) Do you have a laboratory in your school ?
(a) Yyes [ ] (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 [ |

(b) The laboratory is common for Physics and Chemistry [ |

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

(ii) Demonstration is

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

(c) The laboratory as well as in the classroom

0L

(d) Any other room (specify) .c...ececcnccnnosnccsnncscssccancnca

(iv) Extent of Availability

More than|Enoug Nat

(a) The avallability of wiiough s#nough
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 space in storing

(c) Delay in repairing/purchasing

UL

(vi) 1Is there a laboratory attendant in your school ?

(@ Yes [ = N [

S.

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

work.

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

(ii) If not ‘*often’ the reasons are

(a) Lack of space in the laboratory 1

(b) Lack of individual experimentation facility [

(c) The students are not interested in using the E:::]
laboratory.
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(iii) Do you encourage and guide the students for effective use

of the library 7?7

(ay Yes [ ] {b) No 1

(iv) A science club in your school is

(a) Functionning (1] (b) Not functioning

If not functioning the reasons are

]

(a) Lack of initiative on the aprt of teachers 1]

(b) Lack of enthusiasm on the part of the students 1

(c) Lack of encouragement from school authorities 1

(d) Any other (specify) ....c..cecvacee-

(v) Please put a tick mark (\/) against the activities conducted
or taken part by your science club.

(a) Field trips [ ] (b) Science quiz

(c) Science exhibition [:::] (d) Excursions

U

(e) Any other

6.

{i) Do you get enough time to review the portions ?
(a) VYes 1 (b} No | 1
If not, what measures do you suggest ?
(a) Teachers for different disciplines (physical and bio-
logical) should be appointed in the school 1
(b) More science teachers should be given appointment L1

(c) Any other (specify)
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(ii) Have you undergone in-service training course ?

(a)

(iii)

{(a)
(b)

{c)

(d)
(e)

(iv)

()
(b)
{(c)

{d)

(e)

(f)

ﬂ

Yes | | {(b) No

Given below are some of the benefits of the in-service
programme. Please indicate the benefits you have received,
by ticking the items.

Recwived up to date information

Received experience in practical work

U

Got opportunity to get familiarised with new methods and

teachniques of teaching

1

Got training in the use of a.v. aida
Any other (specify) ..ccccacencsnncccnanncnasasnansscsanssasn

Given below are some of the possible defects of th

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

The course was monotonous

The course was too long

Training in the modern methods and techniques of

teaching was not given

L1
1
Difficult concepts were not given due emphasis 1
1]
1

Resource persons were not available

Any other (specify) ..ececcevavesvsrocusnsensnanasasnsenees

(v) Do you get sufficient time for evaluating the answer

(a) Yes 1 (b) No

scripts?

]
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(vi) How is the performance of the students in science ?

(a) very good ] (b) Average 1
(c) Foor [ 1 «d) very poor C

1t it is very poor, what is (are) the reason (s) ?
(a) Lack of preparation by the students

(b) Failure to do home work in science

teachers

(d) Lack of parental motivation

(c) Teaching science by under qualified and untrained 1

(e) Any other (speéify) “sesmemmsasenasacsacescnssansocessnnes
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NORTH-EASTERN HILL UNIVERSITY
DEPARTMENT OF EDUCATION
SHILLONG

Dear Student )

This is a study undertaken in the Department of
Eductaion, NEHU, Shillong, to find ocut the attitude of school
students towards science education. An attitude scala has been
prepared for collecting the data. The attitude scale consists of
48 statements. Against each statement are given the symbols 8A,
A, U, D and 8D rwpresented by Strong Agree, agree, Undecided,
Disagree and Strongly Pisagree. You are kindly requested to read
each statement carefully and decide what is your reaction on it.
Then, mark your answer in the space provided against statement by
putting a tick (\/) mark on the appropriate symbol. There is 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 like to study science by doing ¢ ) (\4 t ) ) )

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 froam strongly Agree
to Strongly Disagree.

Now read each statement carefyllu and record vyour

responses as directed.



ATTITUDE TOWARDS SCIENCE EDUCATION

Statements

10.

11.

12.

14,

Strongly
Agree

figree

Unde—
cided

Dis
Agr
ee

Strongly
Disagree

Science is an interesting
subject

Science is taught unscien~
tifically in our class
Science subjects provide
more recreation than other
subjects

Science examination day is
a hopeless day

Knowledhe of science
strengthens world peace
Science makes pupil
selfish

Science is my favourite
subject

Learning science does not
guarantee job

Knowledge of science is
essential for understan-—
ding other subjects better
life history of scientists
are of no use to the

pupil
Advancement in science

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

I like to study science
even atter leaving the
school

Essay type questions
should not be included in

science question papers
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Statements

Strongly
Agree

Agree

Unde~
cided

Dis
Agr
ee

Strongly
Disagree

15.

16.

17.

18.

19.

20.

21.

26.

27.

Pupils are very much
attentive especially
during science clags
Science destroys human
culture

Science brings prosperity
to our nation

Science teacher is more
responsible than any other
teacher

Science makes more
sociable

Science students spend
more money for education
Learning science develops
the skill of drawing
Science students are weak
in their expression
Diagrams in science text
books are interesting
Learning science subjects
is useful for getting
success in the compeaeti-
tive examination

Learning science makas man
®vil mindad

Our science teacher
provides full freedom for
asking doubts

I feel very relaxed during
sCience examination
Science brings miseries to

the inventars
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Statements Strongly|Agree|Unde—|Dis|Strongly
Agree cided]Agr{Disagree
ee
29. Our science teacher is

Ja.

31.

32.

33.

34.

335.

39.

4Q.

fair in giving marks
Multiple choice questions
in science examination
create confusion

Science has turned the
impossibilities into
possibilities

I take special coaching

in science because of
inefficient science
teaching

Bcience makes me more

self dependent

Our school rarely orga-
nigses science programnes
Science is the queen of
all subjects

8cience education destroys
literary taste

I get very good marks in
science subjects

I am very much against the
establishment of nuclear
reactors

Science teacher gives
sufficient choices in the
science question papers
Enviraonmental degradation
is mainly because of

scientists.
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