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The Need to Arrest Deteriorating

Standards in Science Education

Professor

1.0 INTRODUCTION

The deteriorating standards
in the performance of students in
science subjects in the advanced
level examinations has highlighted
the weaknesses in science education
in schools. A subject that has
been commented upon has been the
poor performance in zoology by
students from the Jaffna Peninsula
in that examination. There was a
time when students from schools
in the peninsula were noted toreach
very high standards in science
subjects at public examinations and
it behoves all right thinking edu-
cators to inquire as to the reasons
for such deterioration in the science
subjects. This paper looks at some
of the issues.

20 THE BACKGROUND TO
THE PRESENT SITUATION

In the 50s, the level of edu-
cation in science was at a high
level in schools in the peninsula
and this was a matter of comment
by educators even in the south

by

V. Navaratnarajah

of the island. This may be attri-
buted, partly to the existence of
schools run by christian missioneries
and partly to the dedication and
enthusiasm shown by teachers of

science subjects in the schools.
There was a sense of compelition
amongst the schools as to the

number of students who  were
admitted to the university in the
areas of medicine and engineering
from the respective schools, thanks
to the recognition of meritocracy
in the selection of students to the
various courses in the university.
The competition was keen as there
was only one university and the
schools in the peninsula were able
to capture a large proportion of
the places in the various courses.
Students had to excel not only in
the theoretical examinations but
also perform weil in the pra-
ctical examination in subjects such
as Chemistry, Physics, Botany and
Zoology to obtain their places in
the university.

Since that golden age of science
in our schools, there have been
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many changes that have led to the
deterioration in science teaching.
The arrival of free  education
brought in greater number of
students to schools and because
steps were not taken by the aut-
horities for these greater numbers
by increasing the facilities in
schools, the limited facilities avai-
lable at the schools had necessarily
to be sprcad thin over this larger
number. Furthermore, more stud-
ents were accomodated in the

classes which also led 1o the
altention given by the teachers to

irdividual students bzing reduced,
irversely with the number of
students. Hovcver, most of the
damage to the teaching of science
was done initially by the take over
of most schools by the govern-
neent and the switch over to
teaching in swabasha in schools
and later in the universities.

The take-over of schools by
the government, seen more as a
political 1eason, removed the loy-
alty and dedication that teachers

had to the schools in which ttey
were placed. Whereas originally

the teachers took great pride in
teaching so as to achieve good
standards with a view of making
the students from their school
perform weil at the public exami-
pations, there was no more a need
to do so as the teachers were
treated like any other public servant
subject to various rules and trans-

fer procedures. At one stage there
was a lot of dissatisfaction amongst
the teachers. Perhaps in order to
rectify this situation, the autkorities
placed teachers in schools close
to their place of psrmanent resid-
ence hoping that they would have
an inclination to teach better in
order to promote their respeciive
village  schools. However, the
treatment seems to have been
worse than the disease, as teachers
took more interest in attending
to their personal matters (as they
were now operating from home)
rather than give more of their time
to the school work.

The second and perhaps more
damaging reason was the switch-
over to teaching in the mether-
tongue, when the initial prepara-
tions for the switch-over had not
been thoroughly laid out, not to
mention the availability of teaching
materials. Initially there was the
problem of technical terms and steps

were taken to prepare glossaries of
needed scientific terms only after
the switch-over had been made
effective and different teachers were
found using their own terms, in
view of the non-availability of a
uniform glossary. Even to-date,
complete sets of glossaries in the
various science subjects that could
be considered as being used by
all teachers are not available and
at the moment various committees
have been set up in the University

“e



of Jaffna to bring out an authori-
tative uniform and homogenised
sets of scientific terminology. It is
also unfortunate that the commi-
ttees responsible for providing the
needed scientific terms in Tamil
were more concerned with the
linguistic purity of the word rather
than the universal usage of that
term. For examble, Hooke’s law
became 2sré@aier @98 and Dewar’s
flask became Seaunrd &® much to
the embarassmeut of such usage
in a scientific forum. While nobody
in their sanity would dispute the
benefits of studying in the mother-
tongue as educators would vouch
that the student performs better
in learning through one’s mother-
tongue, it is a different matter
altogether when one is aware that
we are living in a fast developing
world in science on a globe that
is fast shrinking all the time in
view ol the explosion in modern
information technology. Our present
students and the coming genera-
tion are deprived of being in the
fore-front of knowledge because they
do not have the facility to com-
prehend the literature available in
a language that they do ' not
understand, namely  Englsh.
The text-book available to them
in each science subject is the only
one that has been. prescribed by
the Education Department. The
student has no access to additional
books in Tamil in these science

subjects to which he can refer to
improve his understanding of the
subject besides the explanation
given by his school teacher or
tution master! It is almost three
cecades since the switch-over to
swabasha was introduced and jt is
surprising that no serious efforts
have been made by the school
teachers or university staff mem-
bers to fill this gap of providing
more science books in Tamil for
use both im the schools and in
the university. Inquiries reveal that
although tution teachers give pro-

fuse notes to their students, they
have not attempted to put them

in book form so that it would
be available to students freely, as
they fear that it might cause in-
roads into their competitiveness.
Hence our students are being
deprived of a good understanding
of the subjects because of the
lack of books in Tamil whereas
free knowledge is available in
abundance in languages such as
English, Japanese, German or
French. In fact, it is an irony
that educators promoting education
of science in Tamil draw the
argument that if English, Japanese,
German and Freach students can
be taught science in their mother-
fongue why our students cannot
be taught science in Tamil, unmind-

ful that they themselves have fail.d

in the mission by not providing
the students with the necessary
back-up resources in Tamil!



Once the government took
over the schools, it realised that
heavy expenditure was incurred in
developing and maintaining school
laboratories. It became more and
more difiicult to meet this expen-
diture and therefore the govern-
ment took the easy option and
decided that students did not have
to any more appear for practical
examinations at the A-level exami-
nations-a system which had existed
prior to the switch-ovcr inthe 60s.
It is of interest to note that not
only siudents appearing for the
London University A-level examin-
nations have to appear for both
theoretical and practical examina-
tions, even students sitting the
Universily of Cambridge External
O-level examinations (held in
Singapore, Malaysia)have to appear
for both theoretical and practical
examinations. Doing away with
the practical examinations at the
A-'evel has deprived our students
of obtaining a deeper understand-
ing of the subject that they derived
through experimentation. Although
some schools attempt to provide
some demonstration of experiments
in place of the hands-on experi-
ence, most of the schools do not
seem to attempt to have experi-
mentation in their time-tables. Vari-
ous reasons such as shortage of
equipment. shortage of funds and
even the on-going disturbances are
given but when one gets to the

actual reason, it stares you straight
in the face-the lack of will on the
part of the teaching profession even
to try in a small way!

3.0 POSSIBLE STEPS TO
ARREST THE DETERIO-
RATION

The reasons for the deterior-
ation in the teaching of science
have been broadly stated in the
earlier section. The fall-out from
actions taken as a matter of
central educational policy has
already caused a certain amount
of damage. Perhaps we could take
some meaningful steps to arrest
further damage. These may be
considered under the following:

(1) Increasing resource materials
in science subjects in Tamil;

(2) Improving the understanding
of science through the experimen-
tal and demonstration approach;

(3) Improve the learning of Engilsh
so that the students have a wider
field of knowledge available to
them.

3.1 Resource materials in scienee
in Tamil

Students are presently restricts
ed to only one book in science
for each year of study supp'ied
by the Education Department.



There is a need to have more
books available in Tamil for each
subject and therefore writing and
publishing of books by indigenous
teachers, both in schools and the
University should be attempted.
There should bz a concerted effort
to encourage the writing of books
in Tamil and if funds are 1equired
for the purpose. these have to be
found either through bodies like
the Jaffna Science Association or
through a Trust Fund set up for
the purpose. Funds may becollected
through contributions invited from
donors or funds raised through
science exhibitions or cultural pro-
grammes. Authors of books could
be p:ida lump sum or a perccniage
of the funds derived from the
sale of the books. The manuscripts
of such books shall be vetied by
a technical committee drawn from
experienced teachers involved in
the teaching of the particular scie-
nce subject includirg university
academic staff members. These
books shall be revised from time,
to time up-dating new material from
journals and other sources of in-
formation. :

It is important that such books
use standardised terminology in the
text and also give important equi-
valent English terms, either in the
body of the text in parenthesis or as
an appendix at the end of the
book. This would help our students

-

]

greatly in being able to communi-
cate with the international world of
science. In this respect, even at
the present state of affairs, it would

be helpful if efforts are taken to
provide an appendix of such termi.

nology in Enelish together with the
equivalent Tamil 1erms for the books
that are being presently made
available to the students by the
Education Department. :

3. 2 Improving understanding
through experimentation.

The lack of sufficient facilities
at the schools have deprived the
students of learning by visual
means certain aspects of scicn itic
knowledge, Ideally, each school
should provide some level of de-
monstration in thes: experiments,
particularly in subj.cts where too
much of equipment are not a pre-
requisite. For example, carrying out
dissections in the teaching of
zoology could be done easily as
the basic materials such as toads,
rats or cockroaches are available

in plenty locally. Furthermore, in
subjects like botany and zoology,

the schools could collect a good
set of mounted slides which with
the help of a few microscopes
would go a long way towards
improvement of teaching in these
subjects.

Reéem science exhibitions helc{
at the University of Jaffnaattracted
a lot of school students from near
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and far in the peninsula and the
exhibitions were received with much
enthusiasm by the students. This
indicated the eagerness of students
too see the experiments visually,
inspite of the inconveniences and
expenses incwired in visiting these
exhibitions. One of the ways the
students could be helped is for
the Jalfna Science Association to-
gether with the educational autho-
rities to organise ‘Science Summer
schools’ at the University of Jaffna
where the facilities could bz used
during the University vacation. At
these “Science Schools’, students
from various scheols sitting in
that year for the A-level exami-
nations could be brought in batches
to the University where the im-
portant experiments could be
demonstrated. A small service fee
may have to be charged to defray
the expenses of employing the
demonstrators and to cover for
some of the materials expended in
the experiments.

A further innovation may be
that such experimental demonstra-
tions and the set-up cculd be
video-taped together with comm-
entary and madeavailab’eto schools
at a small fee by the Jaffra
Science Association. The schools
could play these video-tapes repe-
atedly over the years to the
students when they take the science
classes on these topics. Further

explanations could be provided by
the teachers. Something in the way
of aids such as this has already
been done in the teaching of
mathematics. It is noteworthy that
an individual in the person of
Mrs. A, Vethanayagam,  Asst.
Director of Education has develo-
ped a set of aids to teach mathe-
matics and these have been set
up on permanent display at the
Kopay Resource Centie located at
the Kopay Maha Vidyalayam. The
benefit gained by students taught
with these aids has been shown in
the improved performance of the
students in mathematics at sub-
sequent examinations. Already some
of the schools are using these aids
developed by this energetic lady.
3.3 Improving the knowledge of
English

There was a time when English
was considered the Janguage of
the rulers or the colonial masters.
However, the sitnation today is
that English is the language of
science. Even countries such as
Germany and Japan have included
the teaching of English in their
school curriculum as an impor-
tant part in view of the standing
of English in the scientific and
technological fields. It is know that
recent research findings are only
published in journa!s within I or 2
years of the work being done and
the same knowledge finds its way



into book after a period of almost
10 years from the date of the
original research Hence, even when
one reads a book in English, the
knowledge available is already
about 10 years old. It is not
necessary to state here how far
we would be behind if we depend
only on books which have been
translated from Engligh - probably
20 to 30 years. Hence we cannot
expect to get ahead in the modern
fast changing world with out-dated
knowledge in science and techno-
logy. It is imperative that our
students are encouraged to imporve
their knowledge of English so that

7

they will not lag behind their
counter-parts in other parts of the
world.

40 CONCLUSIONS

Various deficiencies in our
teaching of science have been caused
by man-made changes in educat-
onal policy and structure of
education. While it is not in our
power to change policies or stru-
ctures, we could at least strive at
improving the conditions with a
view of arresting the deterioration
in the learning of science so that
our students can truly be the
leaders of tomorrow.

0O

What is Mathematies?

Mathematics is a cxeative or inventive process deriving ideas and suggestions from

ceal problems idealizing and formulating the relevent concepts,

posing questions

intutively deriving a possible conclusion, and then and only them; providing the hunch

or intutive argument deducrively.

-MORRIS KLINE
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What is Mathematics?

Mathematics may be defined as the subject

in which we
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What is Mathematics ?

that it is an art;
of much that depends on our

exist.

greatest of our mathematical

itself.
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The singnificance of mathematics
by informing us of our own minds it informs us
minds.
explore some remote region of the externally existent ; it helps to
show us how far what exists depends upon the way in which we
We are the low-givers of the universe ; it is even possible
What can we experience nothing but what havs created, and thatthe
creations
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resides precisely in the fact

It does not enable us to

is the material univers

— . J.W.N SULLIVAN.
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Preparation of Medium for
culture,

tissye

Stock A (Micro elements)

CaCl,. 2H,0 880 mg

KH,. PO, 340 mg

KNQO, 3800 mg in 500 ml
MgS0,. 7H.0 740 mg

NH, NO, 3300 mg

Stock B (Micro element)

COCl,. 6H,0 25mg/180ml  0.4mi
CuS0,. 5H,0 25mg/100ml  0.4ml
Kl 33.2mg/100ml 10.0ml
Na, Mo,. 2H,0 100mg;100ml

H,BO, 24.8mg in 1 litre
MnSO,. 4H.,O0 89.2mg

ZnS0,. 74,0 34.4mg

Stock C ¢ Chelated iron )

FeSO,. 7H,0 55.6 mg i 250mt
Na, EDTA 74.6 mg

Stock D

Nicotinic acid 100mg/100m! 1ml

Pyridoxine 50mg250m! 1mli
Thiamine HCI 50mg/250ml 1ml
in 250m]|

Clycine 60mg/100ml 1ml

Stock E

Sucrose 72g :

Agar 20g in 400ml

Stock F

Ether 6 BAP 22 52mg/100mli
1ml in 50m!

Or NAA 93. 1mg/100ml
Tml in 50mi

Or IBA 101. 6mg/100ml
1mj in 50ml

Or GA 324. 2mg/100ml
1ml in 50ml

The Stocks are mixed in the follo-
wing Proportion to get 11 of the medium.



Stock A 250 ml
Stock B 250 ml
Stock C 125 ml
Stock D 125 ml
Stock E 200 m!
Stock F 50 mi

1000 ml
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What is Mathematics

patterns.
regularity that can bes recognised

Mathematics is the classification and study of all
Pattern is here used......

mathematics must account both for the power of mathematics, its
numerous application to natural science. and ihe beauty of mathe-
matics, the fascination it has for the mind.
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