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ABSTRACT

This study focuses on the availability and use of Science Laboratories at the secondary education level in Visakhapatnam
District of Andhra Pradesh, India. Itis commented that most of the schools do not possess well equipped laboratories and
even when equipment is available some science teachers are not utilizing the laboratory facilities. Another issue is many
of the laboratories do not possess appropriate equipment and many schools use expired chemicals that can skew
experiments aswell as be hazardous fo students and feachers.

The dafa were collected from 50 science teachers working in both government and private management secondary
schools by way of a stafement questionnaire. The items denoting various facilities in the science laboratories and the
availability of equipment and ufility by the science feachers are more important. The tool is a self developed fool and
was standardized by conducting ifem analyses using the statistical procedures of chi-square tests. The reliability of the
testis 0.75 andthe validity is 0.86. So the tool is highly reliable andvalid.

The data were analyzed by way of means, standard deviations, t-values and chi-square tests for testing the various
hypotheses framed. The resulfs declare that there are no significant differences between male and female science
teachers, rural and urban science teachers, below 5yrs and above 5yrs experienced science teachers and graduarte
and post graduate science teachers in the availability and effective use of science laboratories at secondary schools,
demerits of science laboratories and measures taken for effective use of science laboratories. On over all observation of
the study some educationalimplications were given.
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science cannot be more effective without the practical
application for this laboratory is very essential in the
schools. In addition to this science laboratory also play a
vital role in the achievement of science. But nowadays only
some schools possess laboratories more over science is
not a single unit. It is divided in fo various branches as
Botany, Zoology, Physics and Chemistry efc. Today
specialization in one or other branches of science has
been readlized for the scientific improvement. The needs
and interest of pupils in the field of science are also
diversified. So proper laboratory facilities to all the above

INTRODUCTION

Science has occupied an important position in secondary
education level. The secondary schools have to maintain
with well equipped laboratories. This felt that only chiller and
talk methods makes science on understanding subject
more over with theory only students are like frogs in a well
totally unaware of understanding subject more over with
theory only and totally unaware of experimental
techniques. Experimental study is very essential and facts
become everlasting if pupils perform experiments
themselves instead of memorizing like parots. If good

teachers are there first teaching and laboratory is the
second mostimportant requirement.

Science is the subject, which requires practical observation
and experimentation in the laboratory. The teaching of

branches of science not only elevate the progress of pupils
to lean the subject but also the teachers efficiency of
instruction as there is an imperative need for the present
investigation.
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Review Studies

Some relevant studies previously done on these issues were
mentioned in this section. Patel (1990) found that thirty
schools have no facilities for teaching of the Physics and
Chemistry. Only 66% of schools had necessary equipment
forthe teaching of physics, chemistry in SSC 60% of schools
fall below the prescribed standard for their dimensions of
laboratory. 65% of the schools were not in a position to
provide ideal condition of the area of the laboratory tables.
27% of the schools didn't give more than 10 demonstration
practicalin each stand.

Rao (1990) surveyed sciences laboratories in the states of
Maharastra and Rajasthan where as the overall situation in
this regard is quite favorable both in rural and urban schools in
both the states. It is only in Rojasthan that the majority of the
students perform their experiments individually. Further it is
only this state that government schools that have facilities for
improving and repairing scientific equiprment in Maharastra.

Anantha Lakshmi (1994) concluded that all the teachers
irespective of urban and rural differences expressed
opinion on the importance of science laboratory both men
and women teachers expressed identical opinions on the
role of the laboratory. Teachers belonging to different
managements like government and zilla parishad
expressed identfical on the importance of science
laboratories. Most of the laboratories functioning in our
secondary schools do not possessed the minimum
facilities required for them. The physical facilities enjoyed
by the science laboratories are inadequate and
insufficient. Most of the schools maintained by zillaparishad
when compared with the other managements the
material like microscope, vivarium, audio-visual
equipment and aquarium are absences in many of the
science laborafories.

Ranga Reddy (1994) found that measurement instruments
play an important part in the feaching of science in
secondary schools but the equipment relating to this
sphere is in adequate in the secondary schools. The supply
of chemicals is not up to the mark. Zoological samples are
illequipped in the schools. There is no adequate number of
visual aids in schools.

Adinarayana (1998) found that there is no significant

difference in the opinions expressed by urban and rural
teachers on the characteristics of science laboratories.
Both men and women teachers without any difference in
their professional status like undergraduate and post
graduate feachers has no significant difference in their
opinions of the characteristics of science laboratories. The
teachers working in different managements namely
governments and private schools expressed similar
opinions on the characteristics of science laboratories at
secondary schoollevel.

Rajpout et al (1978) found that in Madhya Pradesh 68.75%
schools did not have any arrangements for water supply in
laboratories. 91.4% schools have no gas supply. 28.57%
schools have no electrical fittings. 77.14% did not have
botanical garden and 88.57% did not have any workshop
for undertaking minor repairs. Surprisingly 10% of schools
did not have any laboratory.

Problem

The problem selected for the present study is the availability
and use of science laboratories at secondary education
level in Visakhapatnam district of Andhra Pradesh, India.

Variables

The variables like gender (male and female), locality (Rural
and Urban), experience (Below 5 yrs and above 5 yrs) and
academic qualifications (graduation and post-
graduation) are adopted for this study. The dimensions of
dependent variables are the availability and effective use
of science laboratories af secondary schools, limitations of
science laboratories and effective use of science
laboratories at schools.

Objectives

e TJo study the availability and effective use of science
laboratories at secondary schools.

e To study about the demerits of science laboratories at
schools.

e To study about the measures taken for effective use of
science laboratories at schools.

Hypotheses

o There are no significant differences between gender,
locality, experience and academic qualifications of
science teachers in availability and effective use of
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science laboratories in secondary schools.

e There are no significant differences between gender,
locality, experience and academic qualifications of
science teachers in demerits of science laboratories in
secondary schools.

e There are no significant differences between gender,
locality, experience and academic qualifications of
science teachers in measures for effective use of
science laboratories in secondary schools.

Tools Used

The tool is a self constructed and developed tool consisting
of 60 items with three sections of 20 items each. The three
sections of the tool are (i) availability and effective use of
science laboratories (i) demerits of science laboratories in
school and (i) Measures for effective use of science
laboratories. Each item is having three options like agree,
undecided and disagree with the scoring of 3, 2 and 'l
mark respectively. All the items in the tool are positive items.
So the range of total marks in each questionnaire will lies in
between 60-180. The tool was standardized by conducting
item analyses using the statistical procedures of chi-square
tests. The reliability of the test is 0.75 and the validity is 0.86.
Sothe testis highly reliable and valid.

Administration

The opinion scale along with the preliminary information of
the teachers was collected from selected secondary
schools from rural and urban schools. Proper instructions
were given while the teachers are giving responses to the
tool. Likewise the data were collected from different
schools.

Sample

The final sample selected for the study is 50. The sample
includes with 33 male and 17 female teachers, 31 rural
and 19 urban school teachers, 21 below 5 years
experienced and 29 above 5 years experienced teachers
and 20 graduate and 30 postgraduate teachers constitute
the sample of the study. The sample is collected by way of
random sampling method.

Statistical Procedures used

The statistics like means, standard deviations and t-values
were calculated to test various hypotheses framed. The t-

values were used to compare the two mean scores of the
variables and also to find out the value is significant or not.
The statistical procedures were conducted according to
the formulas given by Guilford (1978) and Garret (1971).

Limitations

e Thestudyislimitedto Visakhapatnam District.

e Thesampleislimitedto secondary school teacher
e Themeasures are limited to four variables.

Results and Discussion

The mean, standard deviations and critical ratio values are
reported in Table 1. The scores related to the total sample
scores in all dimensions measure the perceived availability
and use of science laboratories by gender, locality,
experience and academic qualifications. There are no
significant differences found between variables. Hence the
null hypotheses framed on gender, locality, experience
and academic qualifications in relation with the 'Availability
and effective use of science laboratories' were accepted.

The means, standard deviations and critical ratio values of
demerits of science laboratories by gender, locality,
experience and academic qualifications were reported in
Table 2. It can be found that there are no significant
differences between variables. So the null hypotheses
framed are accepted and there are no significant
differences between gender, locality, experience and
academic qualifications related to the 'Limitations of
Science Laboratories'.

The mean, standard deviations and critical ratio values for
the effective use of science laboratories' by gender,
locality, experience and academic qudlification were
incorporated in Table 3. There are no significant differences

S.No. Variable Category N Mean S.D. CR.
1 Gender Male 33 159.90 12.03

’ Female 17 160.40 7.17 0.17
. Rural 31 160.00 9.41

2 Localtty Urban 19 16050 9.40 0.8
3 Exoerience Below 5 yrs 21 1569.80 8.80

' P Above 5 yrs 29 160.30 11.20 0.17
Academic Graduate 20 160.30 7.47

4 Qualification  Post-graduate 30 160.00 11.90 0.12

Not Significant

Table 1. Comparison of Variables towards the 'Availability and
effective use of Science Laboratories at secondary schools'
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S.No. Variable Category N Mean S.D. C.R.
Male 33 40.33 3.90
I Gender Female 17 4229 820 093
Rural 31 42.16 10.28
2. L [i
ocalty Urban 19 4147 165 021
3 Exoerience Below 5 yrs 21 41.76 8.20
' P Above 5yrs 29 42,00 1410 0.1
Academic Graduate 20 42.50 5.83
4. Qualification  Post-graduate 30 38.20 13.80 0.54

Not Significant

Table 2. Comparison of Variables towards the
‘Demerits of Science Laboratories'

between these variables. So the null hypotheses framed on
measures for effective use of science laboratories were
accepted and there are no significant differences found
between the variables gender, locality, experience and
academic qualifications related to the measures for
effective use of science laboratories.

Conclusion

There are no significant differences between gender,
locality, experience and academic qualifications towards
“availability and effective use of science laboratories”. The
male and female science teachers, the rural and urban
science teachers, below 5 years and above bSyrs
experienced science feachers and graduate and post
graduate science teachers used the laboratories in their
level best without any variation.

There are no significant differences between gender,
locality, experience and academic qualifications towards
"Demerits of Science Laboratories”. The male and female
science teachers, the rural and urban science teachers,
below 5 years and above 5yrs experienced science
teachers and graduate and post graduate science
teachers use the laboratories by adjustment even if some

S.No. Variable Category N Mean S.D. C.R.
Male 33 58.60 6.01

I Gender Female 17 5850 404 0.3
) Rural 31 58.50 5.82

2 Localty Urban 19 5870 440 013
3 Experience Below 5 yrs 21 58.71 4.76

' Above 5yrs 29 58.56 556  0.06
Academic Graduate 20 56.65 4.56

4 Qualification  Post-graduate 30 38.20 5.64 1.44

Not Significant

Table 3. Comparison of Variables towards the 'Measures for
effective use of science Laboratories'

demerits found in the science laboratories.

There are no significant differences between gender,
locality, experience and academic qualifications towards
"measures for effective use of science laboratories”. The
male and female science teachers, the rural and urban
science teachers, below 5 years and above 5 yrs
experienced science teachers and graduate and post
graduate science teachers use the laboratories to take
necessary steps for use of science laboratories up to
maximum extent.

Educational Implications

It is necessary that the science teachers have to give some
in service tfraining to organize and for maintenance of
science laboratories. The Universities conduct the
orientation and refresher courses for the science teachers
to enhance theirknowledge and practical experience.

Science teachers should develop their practical skills in
explaining and demonstrating to the students. The
manipulator and observational skills should be developed
by the science teachers with their creativity and innovative
ideology.

More funds should be allotted for the lab equipment with
up-to-date material from the school managements. The
sciences teachers have to play a vital role by fulfiling the
requirements of the science laboratories by the funds
allotted by the managements. Both the science teachers
as well as managements are looking after the facilities of all
the laboratories in schools along with the first aid boxes and
othernecessary science equipment.

Every teacher should encourage students to utilize the
laboratories for obtaining practical knowledge. The
science tfeachers have strive hard to inculcate the scientific
interests and scientific affitudes among the students.
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