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The exponential gro,..,411 of scientific knowledge and
its powerto transform radically man's intellectual and phy-
sical environment have led in recent years to a new aware-
ness of the place of science education in the total education-
al process. The teaching of science has emerged as one of
the main areas of curriculum research and development .

The Conference on the Application of Science and
Technology to the Development of Aska (CASTASIA )1/ drew
attention to the crucial role of science education as the
principal means particularly in the di- /eloping countries for
transmitting scientific literacy to a broadening stream of
population as well as for creating the scientific and techno-
logical manpower necessary and indispensable for economic
and social advance".

In order to ensure a sound foundatior of basic scien-
tific knowledge in the general education of all pupils, the
Conference recommended that science should be an integral
part of both primary and secondary education and that science
teaching should 17C modernized and improved -.hrough well-
articulated programmes which would include curriculum
research and development, teaching methods and evaluation
procedures, teacher preparation, and instructional materials
and equipment.

1. Conference or. the Application of Science and Tech-
nology to the Development of Asia, New Delhi, 9-
20 August 1968. Final Report. Part I. Conclu-
sions and Recorumendatione. Paris, Unesco, 1968.
36 p.
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The present issue of the Bulletin presents brief ac-
counts of the position of science education in some countries
of the Asian region,* and also of the new programmes that
are lying developed. As science is universal, so is the
current movement in search of new directions in science
teaching; therefore of notable interest are the new develop-
ments in other parts of the world . Accounts of some of these
important and significant programmes are also presented in
the Bulletin.

The Unesco Regional Office records its indebtedness
to the authors of the articles in the Bulletin for their contri-
butions, and the Ministries of Education and National Com-
missions for Unesco of Asian Member States for their co-
operation in the collection of information and documents.

* For Member States in the Asian Relion, time allotments
for all subjects of secondary schools, including science
and mathematics subjects, are given in: "0.1neral secon-
dary school curriculum in the Asian region, " Bulletin
of the Unesco Regional Office for Educatf n in Asia, III
(2) March 1969,
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SCIENCE EDUCATION IN THE ASIAN REGION

It is widely recognized that science education occupies
an important place in the economic development and manpower
requirements of Asian countries. Consequently, programmes
designed to improve the quality of science education have been
launched in all countries of the region; these programmes are
concerned not only with thF: content of science courses taught in
schools, but also the way in which it is taught. "Science is not
only a body of knowledge; it is a way of thinking and doing, of
looking at things and events, an introduction to 'learning how to
learn' and as such, the teaching of science and mathematics is
a powerful means for developing the attitude of critical inquiry,
adaptability and the habit of systematic and hard work which
underlie the process of change...." 1/.

The new approach to science teaching is therefore clo-
sely related to the changes fn society from a static to a develop-
ment orientation. How far changes in school curriculum can
be a means of affecting social changes is a moot point. In fact,
evidence from history and sociology iidicates that changes in
education tend to follow rather than precede changes in society.
Whether the interest in science education is initiating, or is a
consequence of, wider changes, it is certainly a growing inte-
rest, 2/

as indicated by the literature already available on the sub-
ject.ject. It may therefore be expected to have an influence on the
school curriculum as a whole. In some countries, in fact, the
programmes for science education improvement now have their
counterparts in progre_nmes for improving the teaching of hu-
manities and classics subjects

the movement for reform in science education is not
just concerned with the improvement in quality of science
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teaching for the minority of school students who will go on to
further studies in science and technology, vital though this
minority is. The movement is also concerned with 'science
for all', taught in a relevant and interesting way. It therefore
embraces science at the first level as well as at the second
level, alti.ough the former is only beginning to receive com-
prehensive attention.

The current widespread interest in science teaching re-
form began somewhat more than ten years agc . Considerable
work on new high school science programmes was done in the
United States of America_Vand by the Association for Science
Education (then the Science Masters' Association) it the United
Kingdom which later developed into the Nuffield Foundation
Science Teaching Project.* Woi:k on similar lines was started
in other parts of the .,vorld includirg South America,J Europe, 81
Australia** and Africa .91 In Asia, aims and activities wer-

10 /reviewed at an Expert Conference held in Ceylon in 1963 and,
more recently, at a Regional Workshop at Bangkok in 1968. 11/
In addition, national and suO-r, 'gional workshops and confer-
ences have been organized by the South-East Asian Ministers
of Education Organization (SEAMEO) in connection with its
Regional Centre for Education in Science and :4athematics at
Penang* and conferences on special aspects of science educa-
tion held by other organizations incItIrling Unes,:b, the Interna-
tional Atomic Energy Agency (IAEA), and the Asian Associa-
tion for Biology Education (AABE)."

The AABE publishes quarterly newsicttern and the pro-
ceedings of its biennial conferences; the Unesco Chemistry
Teaching Project* at Bangkok publishes a bi-monthly news-
1,-.t.ter as %.ell as other material specifically concerns' wit!:
chemistry teaching.

Se*

9

Progropnies and projects marked with an asterisk are
described in thi, Bulletin.

The first section of the Bibliographical supplement
in this issue lists the reports of some interna-
tional and regional conferences and meetino.

2



In reviews of science education programmes which
follow, a number of constraints which place a limit on the rate
of progress towards reform, apart from the usual budgetary
limitations, are described. These may be listed as follows:

a) Lack of understanding on the part of socrty of the
nature of the scientific process and the aims of
modern science education;

b) Built-in traditions regarding the explanation of
natural phenomena;

c) Authoritarian attitudes to learning;

d) Need for indigenous research into the learning
process;

e) Rigid attitude to examinations, and the limitations
that traditional examinations place on curriculum
changes;

f) The quality and quantity of available science tea-
chers and suoervisors;

g) Lack of material resources for science teaching
(both capital and recurring items);

The infra-structure (e.g., administrative problems,
storage and distribution of equipment, repair and
maintenance of equipment and laboratories, lack of
technicians, lack of chemicals and biological
supplies).

These constraints may be considered under the familiar head-
ings of : curriculum, textbooks, examinations, laboratories
and equipment, teacher training and supervibion. In consider-
ing these items however, it is necessary to take an m:.srall
view, and to appreciate their interdependence.

Curriculum

Modern sclet.ca curricula imply, and in fact require,
new attitudes on the part of the teacher and his students. The
teacher can no longer depend on his position of authority, nor
is he expected to place the same reliance on textbooks. In

3
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particular, there are new attitudes to experiences in the
classroom and laboratory, and new ways in which interpreta-
tionstions are to be placed on them. The facts of observation and
experience are relied upon, but the student is to understand
that the ideas and theories about these facts are subject to de-
velopment and change. Curriculum reform in science educa-
tion is essentially aiming at making these attitudes a reality
for the average child in his rapidly changing society, and has
far-reaching psychological and sociological implications.

1ae search for appropriate content and methods is a
long-term, continuous process. Initiation of science curricu-
lum reform in Asia has come from various sources, including
the educational administration, universities, teacher-training
establishments, and school teachers themselves. In almost
all cases, however, authorization of the curriculum comes
from the central Ministry or Department of Education. In fact,
some countries now have a curriculum development unit attach-
ed to their central education authority, and this is becoming
the general rule.

The science curriculum reform projects developed in
other countries have had an influence on the curriculum reform
movement in Asian countries. In some cases these projects
have been adopted, with translation into the national language
where appropriate. In other cases a foreign project has been
adapted and modified according to the needs of the local situa-
tion; in yet other cases foreign projects have been carefully
studied, but essentially indigenous science education program-
mes have been prepared. 12/

There is a general awareness of the desirability of re-
lating science courses to applications in industry, agriculture
and health. There is, however, plenty of scope for research
and development to take into consideration the national needs in
science education programmes,

In all countries in the region, science is taught at the
first level of education, although in the earlier grades this is
often 'nature study'. There is a growing appreciation of the
importance of science education at this level, not only for

4
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providing a suitable background for students whether or not
they continue to tare any further formal education, but also
the value of scien ze itself as a means of education. There is
increasing realization of the significance of the child's environ-
ment as a means of developing scientific awareness and an
understanding of the basic processes of science.

At the lower stege of the second level, most countries
continue vith one, two, or three years of general science, but
are mov:^,,,, towards greater integration of the separate major
disciplines (physics, chemistry, biology) in this subject, often
with the inoluNion of some arch and space science. With re-
gard to the separate disciplines at the upper stage of the second
level, two patterns are followed. In some cases all t'lree ma-
jcr disciplines are studied concurrently, while in others the
subjects are studied sequentially. At the lower stage, from
25 to 30 per cent of the total time available is allotted to sci-
ence and mathematics, of which about half is Er;.ven to science.
At the upper stage, from 25 to 50 per cent of the total time is
allotted to science and mathematics, wiltitifrom half to nearly
three fourths of this time for science.

Textbooks

The textbook is being considered increasingly less as
a ole source of information for a course. In the newest sci-
ence educatio% prorammes for primary schools, tew clas9
texts have been producA which cover the whole course. At
the second level of Jduc atiou , there is a diversification of tea-
ching material. A teachers' guide and a laboratory manual
for students are provided for most courses and question books,
background readers, data books, etc., are complementing,
and in some schemes replacing students' class texts.

In practically all the countries of the region, textbooks
for use in different stages of the educational system are tradi-
tionally authorized by a textbook board, which is generally a
unit of the central government. In some countries, the text-
book ward commissions individual authors (who may or may
not be government employees) to write the textbook based on
the approved curriculum. Sometimes the commissioning is
the result of a competition based on a number of submitted

5
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manuscripts. Before approval, the final text may be subject
to revision by professionally competent referees or a commit-
tee composed of experts in subject matter, ind perhaps experts
in teaching theory and methods. In some countries this is the
end of the process until another manuscript is commis.,ioned,
while in others there is some system for feedback and subse-
quent revision of the texts.

On the other hand, the new science curriculum develop-
ment projects provide for an organized system for writing the
textual materials, usually by committees. These texts are in
most cases first produced as experimental editions which are
then tried out over a period in selected schools and then revised
and re-written. This may be a contirnious process.

The system of distribution of textbooks varies; in at
least some instances textbooks are distributed to students free
of charge.

Examinations

Attempts to reform school science courses can only be
effective if examinations, or other procedures used to assess
attainment, encourage the kind of study desired. Thus the de-
sign of examinations is becoming recognized as a vital part in
the process of science curriculum reform, This design re-
quires skill, experience and a clear knowledge not only of the
content, but cf the aims and the way the science course is
taught.

Until recently, examinations have placed a great em-
phasis on memorization of the course material, but the new
science programmes require something more than this. Abi-
lities that are recognizable and measurable by examinations
have been listed as folleos

1. An ability to recall infc.rmation and experleace

2. An abilitu to devise an appropriate scheme and
apparatus for solving a practical problem

3. An ability to use and to classify information, in-
cluding quantitative results

6
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4. A. ability to apply previous knowledge and Jnder-
standing to situations which are quite new and
even unexpected

S. An ability to analyze information with evidence of
judgement and assessment

6. An ability to report and to comment

7. An awareness of the place of science among school
subjects and in the wcrld at large. _14/

In all countries in the region except the Phiiippines,
the terminal examination for secondary education is adminis-
tered externally by local or national authorities. In Malaysia
and Singapore, examinations at this level are also conducted
by the Cambridge Examinations Syndicate (U.K.). Thus the
re-designing of examinations to match the reform in science
curriculum is a difficult organizational process, but .me that
will have to be accomplished if the various curriculum deve-
lopment projects are to be successful. 15/

Laboratories and Equipment

The expense of adequate provision of laboratories and
equipment is an important constraint in the spread of effective
science teaching throughout the region, and the emphasis on
practical work by students 23 the new science teaching projects
has highlighted this difficulty. Laboratories for primary schools
are almost unknown, and in lower secondary schools, where a
science lavv)ratory exists, it is generally a combined laboratory
designed mainly for demonstrations by the teacher. It is only
at the upper secondary level that schools have separate labora-
tories for physics, chemistry and biology where experiments
nvy be performed by the students, either individually or in
grot:ps.

Many school laboratories, however, are mocilled on the
facilities appropriate for colleges and anhersities and are nil -
lecessarily expensive. Futhermore, their arrangements- with
fixed benches and sometimes ever -elaborate Ptings are more
suited to the repetition of standard laboratory exernses rather
than the more informal 'open ended' experiments of the new

7



science teaching projects. The time is therefore appropriate
for a thorough review of the design of school laboratories,
which should lead to reduction in costs, as well as more effi-
ciency. 16/

The new science teaching projects also provide an oppor-
tunity to re-examine the kind of equipment required for school
laboratories. In almost all cases, apparatus is needed which
is simpler than the older demonstration equipment, but larger
quantities are required so that the students can participate in
the experiments. Simple science kits designed for a particular
classroom situation are being developed in many countries, and
exchange of information between them is likely to lead to further
improved designs.

In almost all countries in the region there is still a con-
siderable reliance on the importation of science equipment.
Some countries, however, have set up organizations for the
manufacture and distribution of school science equipment. In
all cases, there is scope for considerable expansion of the
schemes. Methods of distribution vary, but in at !east one
country the equipment is distributed and maintained free of
charge within the government .3ystem.

Although modern educational technology has produced
a variet7 of teaching aids, problems of infra-structure (e.g.
electricity supply, replacement of spare parts, maintenance
and repair) have so far restricted very considerably the actual
use of modern audio-visual dc ,ices.

Teacher Training

Training courses (bc,h pre-service and in-service) for
science teachers have at least two functions :

1. The important function of fostering new attitudes,
first with respect to the general role and function
of the teacher, and then to the tea-ter's manner of
dealing with the new courses in science.

2. The often necessary function of updating and supple-
menting the scientific background of the teachers.

8
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In most modern science courses, the classroota situa-
tion is far less formal than before, and the teacher has to learn
not to rely solely on his own authority. Consequently, the
courses in the teacher training institutions need to be designed
to give the teacher the confidence to handle this new situation.

At the present time, fostering the necessary change in
attitude is generally dealt-with by schemes of in-service train-
ing. These in-service courses vary in length from one week-
end to three months. For the longer courses, teachers may be
seconded from their schools and paid salaries, bt.t in at least
one country the week-end courses are successfully based on
voluntary attendance. While in-service courses will always be
necessary, the only long-term solution will come from raising
the standard and the level of pre-service training,

Resistance to changes in the science curriculum, as in
other subjects, frequently comes from teachers trained on tra-
ditional lines; acceptance by students is generally less of a pro-
blem. This suggests that the professional preparation of tea-
chers (as in many other occupations in the present-day world)
should encourage positive attittides toward accepting continuous
changes in the future.

Supervision

Supervision may be regarded as the key factor in the
successful implementation of changes in the science curriculum.
Most cour,tries in the region have a system of :,Jpervision or
inspection of school:, and in some there are a number of s per-
visors specifically concerned with science teaching.

In some countries, it is clearly appreciated that there
must be close co-ordination between the training of science
supervisors and the training of teachers. Ir other countries,
however, administrative burdens, transport and budgetary difti-
culties, and the lack of qualified personnel prevent effective
supervision of science teaching in the schools, Nevertheless,
particularly where new science teaching programmes are being
introduced, there is a need to stress the role of the science
supervisor as an adviser and a person to whom the science tea-
cher may go for help, and to move away from the traditional
idea of administrative inspection.

9
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Strategy
In initiating reforms in science education, there is a

need for concerted action within each country by all the groups
concerned in the improvement of science teaching. It is neces-
sary to draw on all available resources, such as : educational
administrators, research workers and teachers, university and
industrial scientists and technologists, textbook writers, audio-
visual aids specialists, broadcasters, and equipment specialists.

The experience with piecemeal efforts, now in the
sphere of teacher trainfng, then in textbook production or oc-
casional equipping of school science laboratories, and in super-
ficial revisions to the curriculum by re-arrangement ..)f course
content, are coming to be recognized as expensive and futile.
The trend is towards adopting a systematic approach, which
involves, inter alia

1. The re-orientation of curriculum development pro-
jects and a re-allocation of resources to fit into a
comprehensive plan.

2. Pooling the intellectual resources of all agencies
for proper planning, execution, evaluation and
modification of the plan.

3. Decentralization of implementation.

4. Overall supervision by organizing committees con-
sisting of representatives of all participating agen-
cies and institutions. 17/

References

1. Unesco. An Asian model of educational development;
perspectives for 1966-80. /Paris, 1966/ 126 p.

2. American Association for the Advancement of Science.
Commission on Science Education and Maryland Univer-

sity. Science Teaching Center. International Clew.-

ing-house. Sixth report on science and mathematic:
curriculum developments, 1968, ed. Lpy/ J. David

Lockard. College Park, Maryland, 1968. 441 p.

10l



Unesco. New trends in biology teaching (1966) / Ten-
dances nouvelles de l'enseignement de la biologie
(1966) / prepared by / prepare par / R. Heller.
/Paris, 1967/ v. 1 (The teaching of basic sciences:
biology / L'enseignement des sciences fondamentales:
biologie)

New trends in chemistry teaching (1964-1965) /
Tendances nouve'iles de l'enseignement de la chimie
(1964-1965) ed. by / prepare par / E. Cartmell
/Paris, 1967/ v. 1 (The teaching of basic sciences:
'Chemistry / L'enseignement des sciences fondamen-

tales: chimie)

New trends in mathematics teaching (1966) /
Tendances nouvelles de l'enseignement des mathgma-
tiques (1961) / prepared by the International Com-
mission of Mathematical Instruction (ICM) / Prepare
par la Commis:don internatiDnale de l'enseignement
mathematique (CIEM) /Paris, 1967/ v. 1 (The tea-

ching of basic sciences: mathematics / L'enseigne-
ment des sciences fondamentales: mathematiques)

New trends in physics teaching (1965-1966) /
Tendancas nouvelles de l'enseignement de la physique
(1965-1966) prepared by / prepare par W. Knecht
Lparis, 1968/ 271 p. (The teaching of basic sci-
encs: physics / L'enseignement des sciences fonda-
mentales: physique)

3. Centre for Curriculum Renewal and Development Over-
seas. Modern curriculum developments in Britain.
London, 1968.

4. Congress on the Integration of Science Teaching / Con-
gras sur l'integration des enseignements scientifi-
ques, Droubja.a. (Bulgaria) 11-19 septembre 1968.

Paris, CIES L1968/ 714 p.

Planning Meeting for Unesco 's Programme on Integrated
Science Teaching, Une!;co, Paris, 17-19 March 1969.

Final report. Paris, 1969. 27 p. (SC/MD/13)

Z. Biological Science Curriculum Study (BSCS), Chemical
Bond Approach Project (CHAP), Chemical Education
Materials Study (Chem Study), Intermediate Physical
Science (IPS), Physical Science Study Committee
(PSSC).

11

1 6



6. Science Masters Association, U.K. Preliminary policy
statement. 1957.

7. Unesco Pilot Project on the Teaching of Physics, Sao
Paulo, Brazil, 1963-64.

8. OECD Seminar on the Reform of Biology Teaching, La
Tour de Peilz (near Vevey, Switzerland) 4-14 Sep-
tember 1962. New thinking in school biology, re-
port on the OECD Seminar. Paris, OECD, 1963. 328 p.
(New thinking in school science)

OEEC Seminar on the Status, and Development of the Tea-
ching of School Chemistry, Greystones (Ireland) 29th
February to 10th March 1969. Nev. thinking in school
chemistry, report of the OEEC Seminar. Paris, OECD,
1961. 251 p. (New thinking in school science)

OECD Working Session on the Teaching of School Chemis-
try, London, July 1963. School chemistry, trends in
reform, selected topics, report /of the session/
Paris, OECD, 1964. 94 p. (New thinking in school
science)

Organization for Economic Co-operation and Development,
Paris. Chemistry to-day; a guide for teachers; se-
lected topics for a modern approach to the teaching
of school chemistry Lparis, 1963/ 365 p. (New
thinking in school science)

. Policy for school science; countries with spe-
cial problems of basic educational development, re-
port of the Seminar, Istanbul, 14-23 September 1961.
Paris, 1962. 93 p. (Science and education for the
future)

Advisory Group of Physicists. A modern ap-
proach to school physics Lr eport to the International
Conference on School Physics, Paris, 1960/

9. Meeting of Experts on the Teaching of Science in Tro-
pical Africa, Abidjan, (Ivory Coasts December 1960.
Science teaching in secondary schools in tropical
Africa La report of the meeting/ by J. Cessac. Paris,
Unesco, 1963. 79 p.

10. Expert Conference held at the University of Ceylon,
Peradeniya, December 1963. School science teaching,
report Lof the conference/ London, Her Majesty's
Stationary Office, 1964. 140 p.

12

10



I.

11. Regional Workshop on Unesco/UNICEF-Assisted Projects
in Science Education in Asia, Bangkok, 4-18 Novem-
ber 1968. Planning for science teaching improve-
ment in Asian schools; final report. Bangkok,
Unesco Regional Office for Education in Asia, 1969.
34, xxv p.

12. Projects which have been adopted include PSSC, Chem
Study, and IPS. Projects which have been adapted
include the BSCS (Green Version) and the Scottish
integrated science scheme. (Refer to ref. 5).

13. "General secondary school curriculum in the Asian re-
gion," Bulletin of the Unesco Regional Office for
Education in Asia, III, (2). March 1969.

14. Halliwell, H.F. Strategies and tactics in educatio-
nal reform in science. Paris, Unesco, 1967.

15. "General secondary school curriculum in the Asian re-
gion," Bulletin of the Unesco Regional Office for
Education in Asia, III, (2): 23-26, March 1969.

Ratnaike, J. "Evaluation; a critical factor in cur-
riculum development; a case study in Ceylon," Bul-
letin of the Unesco Regional Office for Education
in Asia, III, (2): 129-139, March 1969.

16. Asian Regional Institute for School Building Research,
Colombo. Buildings for education. II, (4): 3-6,
December 1968.

. Studies. No. 2. The design of b,ology la-
boratories for Asian second level schcols, by S.S.
Sharma and D. J. Vickery. No. 4. Tha design of
physics laboratories for Asian second level schools,
by C.C. Yu and D.J. Vickery.

17. Regional Workshop on Unesco/UNICEF-Assisted Projects
in Science Education in Asia, Bangkok, 4-18 Novem-
ber 1968. Op.cit. No. 11.

13



SCIENCE EDUCATION IN AFGHANISTAN

Present status

Science teaching in the primary schools

Although science as such is not taught at the first level,
nature study is included in the curriculum of grades IV, V
and VI. The first two years of nature study include some
simple information on daily life. In the third year, the human
body, with information on its care, is studied. The teachers
of nature study at this level are usually graduates of either
middle scl.00l or lycee and are not trained specifically to teach
science during teacher training.

There are no science laboratories in the primary
schools but, in some schools, collections of improvised equip-
ment and plant and animal specimens are made by thoughtful
teachers.

Science teaching in the Secondary Schools

In each of grades VII, VIII and IX (middle schools),
three science subjects (physics, chemistry avid biology) are
taught for two periods per week per subject. In grades X, XI
and XII, (lycees) the same three science subjects ace taught
for three periods per week per subject, except that in grade X
geology is taught in place of biology. This means that about
17%, of the instructional time in the middle schools and 25% of
the instructional time hi the lycees is allocated to science for
all students.

This article is a condensation of 3 paper by Dr, Zia Mohamad
Fedai, Chairman, Science De)artment, Institute of Educa-
tion, Kabul University, Afghanistan.
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Teacher training institutions for primary and secondary
schools

The Government of Afghanistan has established many
institutions for teacher-training, at present operating at four
levels,

I. Emergency teacher training: In this programme,
grade IX graduates engage in professional training for only one
additional year and become teachers for rural schools : grades
I through III. When the serious shortage of teachers at this
level is met, this type of programme will be discontinued, In
grades I-III, no science is taught.

2, Teacher-training institutes which continue to Grade
XII : This programme provides training for primary school
teachers. There is no special programme for training pri-
mary school science teachers. Science is organized differently
than in the lycees, however : biology, chemistry, and physics
are taught in grades X, XI and XII, respectively, each for about
8 periods per week,

3. Higher teachers training colleges: These institu-
tions provide teachers for the middle schools and have a
course for science teachers. Here the graduates of grade XII
are given professional training for two additional years. Stu-
dents selecting the science course study science for 20 periods
per week out of a total of 45 periods.

4. Teacher-training in the University: The College
of Science of Kabul University trains science teachers for the
lycde level. This college has two branches: mathematics and
physics; and chemistry and biology. The study period in this
college is four years. The greater portion of this time is de-
voted to subject matter and rather little time to professional
studies. The College has never succeeded in providing suffi-
cient numbers of science teachers for the lycdes.

A new science teacher- training programme is being in-
augurated in the College of Education which will provide for
training of lycee teachers in two courses: maths and physics,
or biology.

15
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Curriculum and teaching materials

The present science curriculum, especially at secon-
dary 'evel, was developed about twenty years ago. It is based
upon European curricula, especially the French. The chart
shows the main topics studied in grades VII -X1[.

Science textbooks are published by the Ministry of
Education and given free to students. The Departmen:. make.
a contract with a qualified person to write a particular text-
book based on the syllabus of the Ministry. The text is then
checked by other authorities in the field an& upon their appro-
val, the book is published.

Only the lycees of Afghanistan are ecit.:pped with im-
ported sets of physics, chemistry and biology laboratory
equipment. In the cities, the middle schools usually make
use of the lycde equipment. Among existing laboratories, very
few are equipped with running water and none with gas outlets.

Main proLleins of science teaching

Teaching staff: It has been said that the greatest problem in
secondary education is the shortage of qualified teachers. It
is very difficult to find a sufficient number of qualified persons
to enter the teaching profession. The teaching profession in
Afghanistan, as in other countries, has not been able to attract
qualified persons because the average annual income in the
teaching profession is not satisfactory. _z

/ The majority of
teachers in Afghanistan are seeking other ways cf increasing
their income. Most of them teach and tutor as many hours as
they can. Therefore, they hardly find time to prepare their
lesson plans.

Most science teachers, furthermore, especially in the
primary and middle schools, are graduates of the twelfth grade
and below and are not trained specifically for science teaching.
Generally, the present science teachers have studied science

1/ This problem is discussed in: Fires, E.A. The recruit-_
ment and selection of candidate. for primary teacher
training in Asia. 11:algkok, Unesco, 1968. ii, 86 p.
pp. 85-86.
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courses as a part of general education, not as special courses
for science teachers, although this shortcoming is met to
some extent by the present programmes of teacher-training
schools. Being trained by lecture methods, the teachers of
science are accustomed to giving lectures and placing em-
phasis on recording and memorization. 11.ey pay less atten-
tion to demonstration and etudent experimentation and to the
use of local materials. The 1,,Iinistry of Education has deve-
loped plans for working towards changing these conditions.

Use of Science Materials: Although the lyckles do have impor-
ted sets of equipment, some of the science teachers ar, not
familiar with its use, and do not utilize it fully. Science text-
books, 'n addition to being of low quality compared to modern
science textbooks, have not been available in sufficient quanti-
ties. At times, some schools are without science textbooks.

Buildings: Most primary and some secondary schools are
operating in rented houses rather than in s,:hool buildings.
This condition produces a negative effect on all teaching.

Supervision: In the Ministry of Education there are no special
science supervisors although qualified persons assigned by the
departments do offer some supervision of science teaching.

The Ministry of Education has launched new program-
mes to cope with these problems. The following section des-
cribes some. of the plans and efforts developed to meet them.

New developments in the teaching of science

Since 1950, the government of Afghanistan has entered
into agreements for assistance in education as well as in many
other areas of economic and so2ial development. Among the
agreements developed was one with teachers College, Colum-
bia University (TCCU).

The Institute of Education: The Ministry of Education esta-
blished in 1954 In Institute of Education where TCCU members
and Afghans could work jointly for improvement. The following
experimental programmes have been carried out.

Curriculum for the middle school: An experimental middle
school, Ebn-i-Seena, was established, where general science
is taught for 5-6 periods a week.
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The general science programme was designed to be
functional in terms of students' and the society's neals. A
movement away from lecture teaching and towards a..tivity-
centered methods was made. A weekly workshop is held where
science teachers of Ebn-i-Seena are I elped with teaching pro-
blems and presented with explanations of new content and
methods. This programme is still operating in Ebn-i-Seena
but has only been applied in a few middle schools and emer-
gency teacher training schools.

Establishment of a Maths-Science Lycee Project: In 1965, the
Institute of Education, with assistance of the TCCU team,
launched another programme for improving and upgrading sci-
ence instruction at the lycee level: grades X, XL Six schools
were included in the experiment.

Although this project has not brought about any change
in the organization of the science teaching pattern in the lycees,
it haG led to the development of new textbooks for biology and
chemistry which differ greatly in content and presentation from
traditional textbooks. The translation of an American physics
text (PSSC) into the local language was begun, and PSSC: labora-
tory equipment for all six experimental schools has been pro-
vided. When the assistance of the cooperating team was dis-
continued in 1968, the Afghan members of the project decided
to continue.

Winter and summer sessions: The Institute of Education, with
the assistance of the TCCU teain opened the first intensive in-
service programmes for upgrading teachers during winter and
summer vacations in 1955. In these sessions, hundreds of .0a-
chers have received instructional assistance as well as credits.
The sessions are now a part of the regu!ar programme of the
Ministry of Education.

Science Institutes: To aid the teachers of science and mathema
tics, the Maths-Science Lycee Project started another in-service
programme for secondary school science and mathematics tea-
chers during the summer and winter vacations. Courses are
offered in physics, chemistry, biology, and mathematics.

Co-ordination of Activities

A Department of Teacher Training was established about
ten years ago in the Ministry of Education, Kabul, to he
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responsible for the training teachers for both primary and
secondary schools. Unesco assistance is provided at the pre-
sent time through three main teacher training projects:

1. The Academy for Teacher Educators (see below);

2. The Higher Teachers' College;

3. The Regional Educational Development Project;

4. Regular Teachers' Training Colleges in Kabul and
the provinces.

Tt.e Department of Teacher Training has steadily ex-
panded its activities; at the moment there are three training
colleges in Kabul and seven in the provinces. !ts responsibili-
ties cover pre-service and in-service training.

The Academy for Teacher Educators

The Academy for Teacher Educators, Kabul, is a
Unesco/UNICEF-assisted project designed to promote the de-
velopment of primary education in Afghanistan; the science
education programme is an essential element in it. The Aca-
demy has two main functions: (1) to train the teaching staff
for primary teacher training schools in Afghanistan, and (2)
to conduct a model teacher training school with practising
schools to serve as a pattera for all teacher-training institu-
tions. Older buildings will be replaced by specially designed
buildings. A science laboratory and offices, lecture rooms,
storage rooms, a library and staff room have all been esta-
blished.

The stage has now been reached when a steady output of
teacher educators can be expected each year. At the same
time as the Academy has developed, the government has esta-
blished teacher training schools in provincial centres. Many
of these are very well built with fine dormitories, laboratories,
lecture rooms, and practice-teaching schonls, much of the
equipment being supplied by UNICEF.

In the early 1960s, the Ministry of Education with the
assistance of Unesco launched a programme to improve sci-
ence education in the primary schools. A committee developed
a new syllabus for science ana a proposal that science be
taught in grades I-V1,
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Educational broadcasting services are now being plan-
ned: the first emphasis will be on training for primary teachers,
Many science 1,3ssons are to he included in these programmes.

The Higher Teachers' College, Kabul, was established
to train middle school teachers. The course offered provides
training for eiZher teachers of the Humanities or of the Sciences.

The Regional Educational Development Project is concen-
trated in particular on the Kandahar and Masar-i-Sharif areas.
This project has advisers on science teaching, and special atten-
tion is paid to the provision of science teaching aids.

Outstanding Problems

The ultimate success of the programme will depend
upon the quality of the teacher educators themselves. Many are
reluctant (as in so many other countries) to go out to the pro-
vinces to work; it has been proposed that fellowship awards in
the future be made to those ready to work in the provinces.

In the teacher-training programme itself, many students
look to teacher training not as an end in itself but as an outlet
to the university. This is due to the fact that the teacher train-
ing course starts in the t nth grade and ends at the twelfth which
is the qualifying point of entry to the university. Recommenda-
tions have been made that a progressive move be made to provide
a teacher-training programme at the post-secondary level, so
that students would already have had their opportunity to try for
university entrance. A professional cne-year course of training
would then be provided.

The provision of suitable axtbooks (especially of teachers'
manuals) will be a continuing preoccupation in the future. Voca-
bularies in the two national languages are needed.

There is a need to develop the use of simple and inexpen-
sive teaching material from locally available material. There is a
good deal of information on this subject available but imagination
is needed to make use of it.

The whole approach to education remains distinctly aca-
demic and there is great dependence on the textbook and on me-
morizing facts. The examination plays an excessively important
part in the school system. The approach to science teaching can
do much to introduce a more practical approach to education and
to add an element of work experiences to it.
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THE TEACHING OF SCIENCE AT THE
BASIC EDUCATION LEVEL IN BURMA

General Background

According to the new Basic Education Act, proclaimed in
April [966, primary education comprises kindergarten and stan-
dards one through four, the middle school level consists of classes
from the fifth through the eighth standards, and the high school
level consists of the ninth and tenth standards. The total is still
eleven years from the kindergarten to the tenth standard..

Primary school stage: The primary school stage is sub-divided
into the lower and higher primary.

The lower primary stage includes kindergarten, and first
and second standards. Here, science is taught as part of environ-
mental studies, together with humanities such as the history of
Burma, civics and geography. In this way, students are made to
take short excursions and witness for themselves all that is rele-
vant to the subjects they are being taught. No specific textbooks
are prescribed and no special equipment necessary. Environmen-
tal studies are given 5 periods each week, together with 9 periods
(7 in the kindergarten class) of basic mathematics out of a total of
35 periods (of 40 minutes each).

The higher primary school stage comprises the third and
'fourth standards. In higher primary, the subject matter from
chemistry, physics and biology are co-ordinated and taught as
basic general science. The most appropriate approach is through
the study of nature where, depending on their age and ability, stu-
dents make relevant observations which have a bearing on the sub-
jects of physics, chemistry and biology, Basic general science is
compulsory, and is taught for 3 periods a week, together with 8
periods of basic mathematics out of a total of 35 periods.

This article is a condensation of a paper prepared by the Ministry
of Education, Union of Burma.
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The teachers in the primary schools have had training in
the teaching of subjects which include environmental studies and
general science. The teaching aids and equipment required for
science are provided-for in the schools.

Middle school stage: Middle school stage comprises the fifth,
sixth, seventh and eighth standards. Students are taught general
science, with the aim of instilling in the children the habit of
making intelligent observations of nature and the environment and,
after proper scientific reasoning, drawing appropriate inferences.

Texts prepared according to the approved syllabus include
material designed to acquaint the students with scientific princi-
ples. Care has been taken to also include exercises to promote
the powers of observation, reasoning and retention. The texts also
include subject matter relating to the applications of science in
increasing productivity; it is hoped that this will be of benefit to
those students who decide to take up vocational training after
finishing middle school. The syllabus will also benefit those who
cannot pursue further education by enabling them to gain a per-
spective of this scientific age. All students in the middle schools
must take general science. General science is studied during five
periods of 45 minutes each in all middle school standards (except
the fifth: four periods).

In the academic year 1967-68, there were about 563,000
students in middle schools, for which there were 8,666 Junior As-
sistant Teachers, most of them well enough qualified to teach ge-
neral science. Laboratories and scientific equipment and teaching
aids are needed: of the 888 middle schools in Burma, 300 have
adequately equipped laboratories; 77 have partially equipped labo-
ratories and the remaining 511 have no science laboratory at all.

High school stage: Hig, school comprises the ninth and tenth
standards. Students are allowed to opt for science subject com-
binations or arts subject combinations most suited to them. For
those taking science combinations, Burmese, English, mathema-
tics, (including algebra, geometry and trigonometry), chemistry
and physics arc compulsory, and one of among biology, geology
and agriculture may be elected.

The subject of geology is a science 'host intimate to man.
The present syllabus was designed to tale advantage of this spe-
cial relationship of the subject to mankind, and includes material
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to arouse in students a desire to explore the natural surroundings.
In the teaching of agriculture, the importance of scientific methods
in cultivation and livestock breeding is emphasized.

There are 377 science high schools where all compulsory
science subjects are taught. Of these, 280 schools teach biology,
37 schools teach geology and 60 teach agriculture. In all, 300
schools have adequately-equipped science laboratories, while the
remaining 77 have laboratories which are only partially equipped.
In addition, the student-teacher ratio in the science high schools
leaves much room for improvement. There are 96,500 students
taking science in the high school, with only 990 science teachers.
This adverse student-teacher ratio is mainly brought about by the
vast increase in the number of students electing to take up science,
It is estimated that recruitment of about 600 additional science
teachers, to make up the number required, can be effected by the
year 1970.

Teaching Personnel

Primary schools: There are 47,000 Primary Assistant Teachers
available for teaching 2,882,000 students in the primary schools.
The majority of the Primary Assistant Teachers have passed the
School Leaving Certificate Examination and graduated from the
State Teachers' Training College, attending a rigorous oae year's
training course. There are eig1-.. State Teacher Training Colleges
in Burma, open only to those who have passed the Basic Education
High School Examination.

Middle schools: There are 8,600 Junior Assistant Teachers
available for teaching a total number of 563,000 middle school
students. The majority are matriculates who have successfully
completed the prescribed courses at the State Teachers' 'Training
Institutes and have obtained their certificates. Some of the Junior
Assistant Teachers have passed the Intermediate of Science or In-
termediate of Arts Examinations, Belonging to another category
of Junior Assistant Teachers are those who have obtained the
Bachelor of Science or Bachelor of Arts degree but have no Junior
Assistant Teacher's Certificate.

To obtain the Junior Assistant Teacher's Certificates,
matriculates and those who have passed the Basic Education High
School Examination may attend a two years' course offered at one
of the three State Teacher Training Institutes,
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High schools: The majority of the 990 high school science tea-
chers are graduates with B.Sc. degrees. Some of these teachers
have obtained diplomas in teaching(D.T.) and some have Bachelor
of Education (B.Ed.) degrees. Some of the high school science
teachers have had basic grounding in science by completing the
I.Sc. course at the university and have obtained their degrees of
Bachelor of Arts in Education from the Institute of Education by
specialising in science.

For the last three years, refresher courses for Senior
Assistant Science Teachers have been organised during the sum-
mer holidays at the universities. About 600 Senior Assistant Sci-
ence Teachers attend these courses annually for reorientation in
the various science subjects.

Curriculum and Textbooks

Under the auspices of the Ministry of Education, a commit-
has been constituted to review the syllabi and to supervise the

preparation and publicatiin of school texts. The committee in-
cludes all the science professors from the universities, science
inspectors from the Directorate of Education and science teachers.
Texts prepared must be submitted for edition to the sub-commit-
tee concerned and after such edition, forwarded to the syllabi com-
mittee for final approval.

A major programme was launched in 1967 for the improve-
ment of science education. To make a success of this program-
me, the syllabi for all classes were improved and redesigned and
appropriate school texts were written and distributed.

Principal problems

When the high schools were reopened immediately after the
Second World War, reconstruction of laboratories, and procure-
ment of chemicals and teaching equipment could not be effected
immediately . Accordingly, practical demonstrations and classes
could not be held for the teaching of science subjects such a.: gene-
ral science, chemistry and physics. This unsystematic way of
teaching science became a habit, and even after the restoration of
facilities, some teachers persisted in their old ways of teaching
without demonstration. With the introduction of the new system of
education and the accompanying changes in the syllabi and tea-
ching methods, some teachers doubted their ability to teach properly
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according to the new syllabi. Finally, because of the precedence
given to the teaching of science, the iumber of students taking sci-
ence has increased tremendously, resulting in a sudden shortage
of science teachers, laboratory facilities and equipment.

Programmes for the Improvement of Science Education

To acquaint science teachers with the new methods of ap-
proach to the various science subjects and to familiarize them
with practical techniques, refresher courses were organized at
the universities. These re-orientation courses brought about m-
mediate improvements and the science teachers gained noticeable
confidence hi their ability to teach according to the new syllabi.
Lecture demonstrations in practicaltechniques and practical clas-
ses are now being conducted regularly in the high schools. The
number of Teachers' Training Colleges and Institutes has nearly
doubled since 1964.

The Production of science teaching equipment

The expenditure incurred by the Education Department for
the purchase of laboratory equipment and chemicals for the three
years 1965-1967 totalled approximately $1,244,000 for all levels.

Most equipment and material for teaching science in the
schools are purchased from abroad, but some is locally manu-
factured. For this purpose, the Burmese Government has set up
a scientific instruments centre at the Union of Burma Applied Re-
search Institute and a science workshop at the Rangoon Arts and
Science University. The Unesco-UBARI Scientific Instruments
Centre Project was started in 1956. The Government of the Union
of Burma supplied a new building covering 390 square metres to
house the mechanical, glass-blowing and optical workshops, ad-
ded to an electronics laboratory already existing. Science tea-
ching equipment produced by this centre has been found to be c f
a sufficiently high standard to be usab!e in the schools and univer-
sities . UNICEF has provided machines and supplementary equip-
ment and raw materials. The Science Workshop of the Rangoon
Arts and Science University is also producing some scientific
equipment.
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SCIENCE TEACHING IN CEYLON

General Background

Since Ceylon gained Independence in 1948, successive
Governments have made concerted efforts to provide an education
consistent with the emerging socio-economic needs of the country.
In the late nineteen fifties, action was initiated in the direction of
diversification and guilty improvement in secondary ectucatini
particularly in the fields of science and mathematics. This en
tailed the organization of a curricula-revision programme wu'l a
view to evolving detailed curricular specifications in the fields of
physics, chemistry and biology, for implementation at the Gene
ral Certificate of Education (Ordinary) ) Level.

In first level education programmes (age group . yea) s)
the emphasis is placed on the development of the pupil ter full
community participation and citizenship. Towards the latter
of this programme, teaching of subjects such as first lams,mage .

second language, and arithmetic are emphasized together v, an
introduction of certain environmental activ,...es, such as agrik.
tore and general science, with a view to developing desirable I ,sI
skills and abilities.

Second level General Education programmer (age-gruu[
15-18 years) have been confined to the teaching of academic s
jects. A diversification of the curriculum at this level has Ix
attempted in certain subject areas, such as science, agricubi.
and industrial arts. The following figures indicate the scie
where facilities were available for the teaching of science in

Schools with Grades 6, 7 and 8 1, :00
Schools with G.C.E. (0. Level only) - 524
Schools with G.C.E. (0. & A. Levels) = 147

This article Is a condensation of a paper prepared by Mr. I),
Wijegunesekera, Ministry of Education,Ceylon.
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Teaching Personnel

The total number of teachers in service in 1967 was
90,515 while another 5, 306 were enrolled in 26 teacher training
institutions in the Island. An analysis of the present teaching
cadre by qualification is indicated below:

Trained graduates or graduates = 6, 697
Trained teachers = 35, 9 18
Certificated teachers = l 3, 332
Non-certificated teachers = 19, 839
Specialist teachers (for English, science,

maths, industrial arts, etc.) = 2,852
Pupil teachers = 6, 877

The Problems

In view of the critical significance of education in econo-
mic development, existing education programmes in Cey?r!ri were
examined by several Commissions and Committees during the
last decade. It has been stated that the uncontrolled expansion of
secondary education of an acaclemr^. nature has hindered the full
utilization of the human resources of khe nation for its development,
leading to educated unemployment and a dearth of skilled workers.

The World Bank, in a preliminary survey 1/ in September
1966, cited limitations as summarized below.

The system has expanded without consideration of man-
power needs or financial resources available. The con-
tent is weighted in favour of the humanities aorl the ap-
proach is academic.

There is a serious shortage of teachers of science and
mathematics and of vocational subjects, especially in
the Sinhala medium schools.

The teaching of first and second languages needs
strengthening for progress in all other subjecs.

Many primary and junior secondary grades la0. even
the minimum basic equipment for teaching.
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Reforms envisaged

In recognition of these limitations of the education system,
a bill entitled 'Proposals for Reforms in General and Technical
Education" was presented to the Parliament in November 1967,
with a view to obtaining parliamentary sanction for the implemen-
tation of the following:

to confine first level education to grades Ito VII (ages
5-13) providing universal general education;

to organize the second level education (grades VIII-XII)
in 4 types of schools, providing general and technical/
vocational education.

The second level general education (ages 14-18) will pro-
vide courses in agriculture, science, arts, commerce and home
science. Grade VIII will serve as a grade of orientation; graded
curricular diversification will be attempted at the end of grade X;
i.e., G.C.E. Ordinary Level Examination.

In anticipation of these reforms, the Ministry of Ethicati
has be'n divided into 3 major divisions, Elementary, Secondary
and Technical Education, each such division being under the con-
trol of a Deputy Director General of Education. The Permanent
Secretary to the Ministry of Education functions as the Director
General of Education. The Island is divided into 15 educational
regions comprising 23 educational districts.

Tne present status of science teaching

Curriculum. Revision

The analysis of examination questions in the Science sub-
je,:ts, administered during a period of 10 years up to 1960, revea-
led that about 90% of the questions called for the mere recall of
information on the part of the examinees. Further, heavy repe-
tition was observed, while some areas of content were not tested
at all. These examinations have dominated the curriculum, and
the method.

In the circumstances, an attempt was made in 1960 to re-
examine the objectives of science teaching with a view to evolving
detailed curricular specifications in physics, chemistry and
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biology for implementation at the G.C.E. Ordinary Level, con-
sistent with current trends.

The main objectives of the revision of curriculum in phy-
sics, chemistry and biology were as follows:

1 . To make these curricula consistent with the emerging
socio-economic needs;

2. To develop the teaching with emphasis on the scienti-
fic method;

3. To inculcate a scientific attitude in the pupils;

4. To base the teaching on observations and experimenta-
tion to develop an understanding of science concepts,

A similar programme of curricular revision was initiated
in the field of general science and mathematics, for implementa-
tion in grades VI-VIII. The emphasis was on the method of sci-
ence, rather than on science cont-mt.

extbooks in physics, chemistry and biology have been so
designed as to provoke thinking on the part of the pupils. Stan-
dard maximum lists of science equipment have been derived from
the revised schemes of work in these subjects, and issues of sci-
ence equipment to schools are made from them. Further, action
has been initiated to re-examine the existing schemes of work and
syllabuses of instruction in physics, chemistry, biology and zoo-
logy available for use at G.C.E. Advanced Level, with a view to
effecting revision.

Revised schemes of work in biology have been subjected to
a further stage of revision by the School Biology Project, which was
initiated with assistance rzorn the Ceylon Association for the Ad-
vancement of Science, and the Asia Foundation.

Implementation of curriculum reform

The revised curricular specifications in physics, chemis-
try and biology are being implemented in about 550 of the 1,300
second -level schools, at the G.C.E. Ordinary Level. In 150 of
these schools. programmes have been organized to teach physics,
chemistry, biology and zoology at the G.C.E. Advanced Level.

Further, 1,000 first-level school have been organized for
the teaching of genera; science in grades VI-VIII. Attempts are
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being made to introduce generai science programmes progressi-
vely to all the 8,000 first-level schools, to enable the provision
of general science as a compulsory subject. In grades IX -XI[,
specialist science subjects could be offered as optionals.

The 550 secondary schools which have G.C.E. Ordinary
Level science programmes arc provided with laboratory facilities,
The schools which lack G.C.E. (Advcinced Level) science pro-
grammes are provided with a single laboratory unit each, consis-
ting of a laboratory, lecture theatre and store room. The Advan-
ced Level science teaching schools amounting to 150 se:loots are
provided with 3 separate laboratory units each, for the three sub-
ject-areas. Each of these laboratories provides work space for
about 30 -35 pupils at a time.

The annual increases in science enrolment demand the pro-
vision of 30 -35 new science laboratories each year. Thus far,
about $2,500,000 has been spent on equipment. Approximately
95% of the science equipment supplied to science teaching schools
is imported from overseas. A Science Equipment Production Unit
has now been established with a view to producing some of the sim-
ple items of equipment, using locally available resources such as
sawn timber .

Once a new laboratory is constructed in a second level
school, a complete set of G.C.E. science laboratory equipment is
supplied to commence the teaching programme. Thereafter, con
eumal and perishable items of equipment and material are sup-
plied annually to maintain the teaching programmes.

The effective teaching of science necessitates the provision
of instructional or resource material such as reference hooks,
textbooks , and periodicals for the use of both teachers and pupils.
In this context, the 550 second level schools having science pro-
grammes have been provided with such material, depending on the
availability of funds.

The g,,meral science programmes are cuiducted in normal
class rooms where a few cupboards are provided for the storage
of equipment. Simple items of science equipment and material
costing abr.dt $150 are supplied to each first -k1vel school, to com-
mence the general science teac'ling programme. The cost of
equipment supplied to date is about $290,000,
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Provision of teaching personnel

The science teaching personnel in the Ceylon Schof.,1 Sys-
tem could be broadly classified into the following types, on the
basis of their qualification:

Trained graduates: These are graduate teachers in Science, num-
bering about 320, who have subsequently obtained the Diploma in
Education, or a post graduate degree. They are in general assign-
ed to schools with Advanced Level science classes.

Graduates: These are teaching personnel who have obtained a de-
gree in science, but have little professional training as teachers.
They number about 610, and are in general assigned to schoots for
teaching science at the G.C.E. Advanced Level,

Specialist trained: These are teachers with 10 years of general
education (G.C.E. Ordinary Level) together with 2 years of train-
ing in a teacher training institute. During the 2 -fear period of
training, approximately 2/3 of the time is devoted to a study of sci-
ence. The number of teachers available amounts to about l,

Untrained teachers: These are teachers with only 10 and 12 years
of general education, without any pedagogical training. These tea-
4-.hers (about 600) usually teach general science in grades VI-VIll.

In the science education programme, at the present pace,
approximately 30 graduates in science and approximately 50
science- trained teachers would be required annually, once the
present staff shortage of about 200 teachers is met.

In-service training

The teacher who is accustomed to traditional science tea-
ching which t highly academic, with little emphasis on pupil ob-
servations and experimentation, is most likely to misinterpret the
revised courses of study. In this context, various in-service
training vogrammcs have been organized, including annual two-
.week vacation programmes and annual 10-day programmes, the
laityr being organized with curriculum design staff who have par-
ticipated in the Nuffield Science Teaching Project in the United
Kingdom.
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Problems encountered

The maintenance and development of the programme has
been handicapped by the following circumstances:

1. Shortage of an adequate science teaching staff;

2. limited foreign exchange, for importation of equipment;

3. shortage of competent teacher educators and supervi-
sors with sufficient professional training;

4. shortage of vehicles for field supervision;

5 . negative attitudes toward innovations in science curricula.

Supervision and evaluation

Twenty science supervisors have contributed significantly
to the curriculum revision programme, by the reporting of their
field experiences to the design staff. This feedback information
will be utilized in the next revision.

Since 1964, evaluation reforms have been instituted, con-
sistent with the revised teaching specifications in science. In the
middle of 1965, a pilot examination was administered to a sample
of pupils in the fields of physics, chemistry and biology, with a
view to ascertaining the extent to which the objectives have been
achieved. The results of these tests wire analyzed to determine
the performance characteristics of the test items, such as diffi-
culty index, and discrimination coefficient. 2/

New programmes

Science Equipment Manufacturing Project

The Government of Ceylon established in 1965, at Veyan-
goda, in the new Science Teacher Training College site, a science
equipment manufact'. ring unit. Production was initiated in 1967 on
a pilot scale using local personnel. This project has been divided
into three phases, each of approximately 3 to 4 years duration.
During the first phase, simple items of science equipment, such
as test racks and test tube !iolders are being produced using
sheet metal and sawn timber.
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During the second phase, the programme will include the
assembly of instruments such as ammeters, voltmeters, and stop
clocks, using imported components. Further, the bottling of
chemicals, imported in bulk, and filling of thermometers wilt be
attempted during this phase.

The third phase of production envisages a consolidation of
the work carried on during the first two phases, together with
the production of simple items of glassware apparatus.

The present pilot scale production programme has been
initiated with a view to facilitating the training of production staff,
to ascertain the nature of the proble,ris encountered in production,
and the manner in which these could be resolved.

Curriculum Development Centre project

In recognition of the significance of the curriculum devel-
opment programme and the limitations encountered in its imple-
mentation, the Government of Ceylon made provision for the first-
stage construction of a Curriculum Development centre. The
primary objectives of this project are to provide facilities for the
organization of a co-ordinated programme of curriculum revision
in all subjects of the curriculum, with a view to facilitating cen-
tral control, guidance and administration, and to provide facili-
ties for educational research and planning. the unit, once esta-
blished, will enable the Ministry of Education to execute a quality
improvement programme.

1/ International Bank for Reconstruction and Development,
Washington, D.C. Report on a preliminary reconnais-
sance survey of education in Ceylon, with comments on
projects for aid /Colombo?/ Ministry of Planning and
Economic Affairs, 1966. 87 p. pp. i-ii.

2/ Ratnaike, J. "Evaluation a critical factor in curriculum
development a case study in Ceylon, Bulletin of the
Unesco Regional Office for Education in Asia, Ill (2):
129-139, March 1969.
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SCHOOL SCIENCE EDUCATION IN

THE REPUBLIC OF CHINA

General Background

In the Republic of China, the prevailing school pattern is
the 6-3-3-4 system: six years (grades I-VI, ages 6-12) for the
elementary (primary) school, three years (grades VII-1X, ages
13-15) for the junior school, three years (grades X-XII, ages
16-18) for the senior high school, and four years for college,
(university)(ages 19-22). After college it takes a student 2-3
years to secure a master's degree and then 2-4 years for a
doctor's degree.

There are, however, many exceptions to the standard
school system. For instance, there are a number of five-year
junior vocational schools which recruit elementary school gra-
duates, five-year junior colleges which admit junior high school
graduates, and three-year junior engineering colleges for train-
ing technicians and which recruit senior high school graduates
for the purpose.

At present there are in the Republic of China 3,361,041
children in schools and colleges out of the present population of
13.3 million people. In other words, one in every four persons
is in school or college. According to a survey made by the
Taiwan Provincial Department of Education, 97.52% of children
of school-age were in attendance in the elementary school
during 1966-67. Table 1 gives a picture of distribution of all
teachers and students in the country .

This article is a condensation of a paper by Dr. Cheng-lisia Wang,
Professor of Chemistry, National Taiwan Normal University.
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TABLE I School statistics by level of education
(School year 1966-67, 1st semester)

No. of
Schools

No. of
Teachers

No. of
Students

Grand Total 3,489 96, 296 3,361,041

Higher Education

University 9 3,064 36, 332
College 13 1,612 41,542
Junior College 57 2, 883 60,739
Total 79 7, 564 138,613

Secondary Education

High School 45'3 23,706 640,447
Normal School 6 88 1, 570
Vocational School 136 7,065 143,296
Total 600 30,859 785,313

Primary School 2, 208 55, 683 2, 348, 218

Kindc rgarten 602 2,190 88, 897

The Government has extended the duration of compulsory
education from six to nine years from the beginning of school-
year 1968-69. One of the serious hindrances to effective imple-
mentation of any improved curricula or teaching methods in the
past was the competitive entrance examination for primary
school graduates on the results of which admissions were made
to junior high schools. The entrance examination system en-
couraged memorization of facts and inhibited the all-round men-
tal, social, emotional and physical development of the pupil.
The nine-year compulsory education will overcome appreciably
these limitations. The programme will ensure a normal healthy
science education not only within, but also outside the class-
room and make it possible for pupils to participate more fre-
quently in activities such as those of the "Association for the
Advancement of Natural Science for Young People" sponsored
by the Taiwan Provincial Education Association.
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The Present Status of Science Education

According to the curriculum standards prescribed by the
Ministry of Education, science education should:

I. stimulate pupils to find problems from natural environ-
ment, use scientific methods to solve them and develop scien-
tific attitude and mind;

2. encourage pupils to understand natural phenomena and
mysteries of science so as to cultivate their interest in study
of science;

3. encourage pupils to understand scientific principles and
learn to use natural law to solve problems of life and nature;
and

4. guide pupils to understand the inter-relationship of life
and nature in order that they may use scientific knowledge to
adapt and change their life for the better in the present-day
world of rapid scientific growth.

Science instruction. Science is taught as a compulsory subject
in elementary schools as well as in junior and senior high
schools. It is taught as separate disciplines in junior and senior
high schools. Primary schools allot 5% of school time to science.
In junior high schools, 3% of school time is allocated to biology
(7th grade), 4% to chemistry (8th and 9th grades), and 4% to
physics (8th and 9th grades). Earth science is an elective sub-
ject which occupies 2% of school time in junior high schools.
Similarly in senior high schools, 3% of school time is allocated
to biology (lOth grade), 5% to chemistry (11th grade), anti 6% to
physics (12th grade) in case of pupils who major in natural science,
and 3% each to biology, chemistry, and physics to those who
major in social science.

Facilities required to implement the science curriculum
are available in all schools in urban and rural areas. Urban
schools are, however, financially in a more favourable position
and can afford to buy more apparatus and equipment so that
pupils can do experiments in smaller groups. In such areas two
pupils form a group in high schools, and six pupils in primary
schools, to do practical work in science.
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Teaching personnel. The minimum educational qualification
prescribed by the Government for an elementary school teacher
is graduation from a normal school; i.e., 9 years of general
education followed by 3 years of integrated general and profes-
sional training. Since 1960 the Government has been converting
normal schools into normal colleges providing 5 years of inte-
grated general and professional education after nine years'
schooling. This has started a flow of better qualified teachers
into elementary schools.

The education qualification prescribed by the Government
for junior and senior high school teachers is graduation from a
normal college or normal university; i.e., 12 years of general
education (senior high school graduation) followed by 5 years'
integrated general and professional training. About 50% of
chemistry, physics, and biology teachers are at present quali-
fied to teach the subjects in high schools.

Curriculum and ter.ching materials. The Ministry of Education
has constituted a Curriculum Development Committee composed
of experts on curriculum development, teacher educators, sub-
ject specialists, psychologists, practising teachers, and educa-
tional administrators. Minimum standards of curriculum in each
subject are prepared by the committee and issued by the Ministry
of Education. It is significant that curriculum in the Republic of
China discarded long ago its narrow traditional concept involving
a list of subjects, set out in greater or less detail, which are to
be studied by pupils under the teacher' guidance. The country
has adopted the broad concept of curriculum consisting if all
experiences of pupils which are planned and directed by the
school and the teacher to attain the objectives of education.

The curricula now in use in the senior high :-'rhools were
introduced in 1964 and will continue to be used for the time being.
New curricula for all elementary grades nd subjects have
recently been issued; they were gut ready in the record time of
less than six months with the assistance of 1,11teen committecs
of specialists.

The National Institute for Comp:Uton fl Trarwl.-tiou iF
responsible for the preparation of textbes fo; cl:.menta..y and
junior high schools. A committee for the compilation of text-
books in each subject has been set up anti its Lir )11x,rs include
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university professors, subject specialists, educational adminis-
trators and practising teachers. The contents of textbooks are
well planned and organized. Before they are finalized, they are
discussed again by experts. The textbooks prepared are based
on the final draft of contents and aim at a high standard of pre-
paration and production. The textbooks (more than a hundred
titles) are being prepared according to the new curricula by the
National Institute for Compilation and Translation which has com-
missioned a large number of authors, illustrators and other
helpers for the job.

According to a schedule. fixed by the Ministry of Educa-
tion, the entire new curricula, textbooks and teacher's guides
will be introduced during the period of four years beginning with
the school-year 1968-69. The Ministry of Education has under-
taken an experimental study and review of the new curricula and
textbooks as they get introduced in the elementary school. The
study and review will be spread over a period of six years begin-
ning with th^ school-year 1968-69 and will be accomplished by the
co-operative effort of three groups of people, viz. subject specia-
lists, Junior Normal College personnel and selected teachers
from a chosen sample of elementary schools in the country.

Inspection and supervision of science teaching. A team of about
25 supervisors and inspectors of the Provincial Department of
Education is entrusted with the primary duty of supervising se-
condary schools. The team is divided into four groups of 6 or 7
supervisors each, one group being responsible for the super-
vision of schools in a region of Taiwan (north, middle, south or
east). When necessary, high schools may ask the Normal Uni-
versity to send science professors to their schools to supervise
science education.

The agencies which are assigned duties of supervision of
elementary schools and their respective roles are:

1. 37 supervisors and inspectors of the Provincial Depart-
ment of Education supervise educational administration of
elementary schools in the 22 counties and cities.

2. 10 selected subject teachers forming the provincial
supervisory team are required to organize a provincial se-
minar every year to devAop an annual plan of supervision.
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3. Nine normal college supervisory units each consisting of
2, 3, or 4 members of the faculty are assigned duties of super-
vising teaching in the ten regions into which Taiwan is divided
foi the purpose. They supervise mainly pilot schools set up
under a Unesco /UNICEF- assisted ed'ication project.

4. Four supervisors, on an average, in each city and county
bureau of education are responsible mainly for supervision of
school administration.

5. Local supervisory team in each county and city, consist-
ing of 10 to 37 selected principals and teachers of elementary
schools undertakes supervision in non-pilot schools.

6. Eight members of the faculty of the National In-service
Training Centre at Pan-chiao undertake follow-up supervision of
teachers who have received in-service training at the Centre.

The principal problems. It has become urgent and necessary
that the Republic of China should set up a centre of science edu-
cation to take Lyre of all activities in science education in the
country. The ccutre should have a library containing periodicals,
science textbooks, new curriculum materials and reference
books. A fully equipped research laboratory should be available
to teachers as well as students who need facilities to do research
in science education. The centre should have classrooms and
conference rooms for domestic and international science educa-
tion activities. It should publish a periodical which will inform
science teachers of the latest science teaching materials and
results of evaluation of science teaching materials and methods.
The centre should, of course, keep itself in touchwith all inter-
national developments in school science education in general, and
with developments in Asia in the subject area, in particular.

Specific Programmes for Improvement of Science Education

Mobile science carts and books for suiVementary reading. The
most important and rewarding programme currently in progress
is the development and distribution of mobile science carts to
elementary schools in the country with Unesco/UNICEF assis-
tance. The project is also responsible for another important
programme now in progress, viz. the publication of hooks in sci-
ence for the supplementary reading of elementary school pupils.
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Health education and nutrition. The significance given to health
education including nutrition in elementary and high schools de-
serves special mention as an important aspect of science educa-
tion in the country. Unlike some other countries where these
areas of science and its application are dealt with as a part of
the curriculum in general science, the Ministry of Education in
the Republic of China has listed health education including nutri-
tion as a separate subject in the curricula of both elementary
and junior high schools and has allotted for the subject one hour
a week in the school time-schedule.

National science exhibition. The Ministry of Education has been
holding national science exhibitions once a year since 1960 with
the following objectives:

I. to stimulate pupils' interest in science,

2. to cultivate in them the proper attitude regarding
science experiments,

3. to develop their creative thinking in science so as to
discover science talent,

4. to provide more opportunities fir teachers and pupils
to study science and improve teaching method:3,

5. to focus the attention of the public on the importance of
science and to enlist their cooperation in the development
of science education.

Before the national science exhibition, there are pre-
exhibitions held in counties and cities. Scientists and experts
are invited as judges to select for presentation of awards the
best exhibits at pre-exhibitions held in counties and cities.
Exhibits are presented by teachers as well as students.

Science clubs. The programme of science clubs in schools in
Taiwan which was first started in 1962 with assistance from the
Asia Foundation has grown in strength in later years. It has as
its objective the encouragement and guidance of pupils in science
activities. The programme is directed by the National Taiwan
Science Hall, and the Science Club Advisory Committee co-
operates closely with the Departments of Elementary and Secon-
dary Education of the Ministry of Education in organizing the clubs.
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SCHOOL SCIENCE TEACHING PROGRAMMES

AT THE FIRST AND SECOND LEVELS

IN INDIA

General Background

The population of India is now wel! over 500 million: half
of this is below the age of 18 years. Over the next 20 years,
the population is likely to increase by another 250 million.

In India there are 27 administrative units comprising
17 States and 10 Union Territories. School education is a State
subject and is directly managed by these administrative units.
The structure of school education varies from State to State.
As recommended by the Indian Education Commission (1964-66),
many States are now trying to develop a uniform pattern of
four years' lower primary school, three years' higher primary
school (middle school)and three years' high school. This would
be followed by two years of pre- univ&.rsity or higher secondary
stage and three years of first degree course in University.

There arc at present 387,316 primary schools, 77, 260
middle schools (most of them including the primary sections
also) and 26, 8B3 secondary schools (most of them including the
middle sections also).

There are 214 degree and post-graduate colleges which
train teachers for the secondary schools and about 1,200 under-
graduate teacher training schools which prepare teachers for
the primary and middle classes.

This article is a condensation of a paper by Dr. M. C. Pant,
Head of the Science Education Department, National
Council of Educational Rcsecrch and Training, New Delhi.
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Science Education

Science at the primary stage. Science at this stage is a com-
pulsory subject and is taught under different names like ele-
mentary science, nature study, general science or health
hygiene and physiology.

The time allotted to science at the primary stage differs
widely from State to State and ranges between 5% to 15% of the
total school time. The conrent of science at this stage covers
areas such as animal life, plant life, air, water, weather, human
body, health and hygiene, rocks and soils, machines and universe.
In classes I and IL though the syllabus prescribes the teaching of
science, it receives very little attention. Formal teaching gen-
erally starts from class III when prescribed science textbooks
are available for study. The emphasis is on textbook reading
rather than on learning science through observation, exploration
and simple experimentation. The facilities of formal science
equipment, nature corners etc. are available in a very few
schools.

Science at the middle school stage. Classes V to VII or VI to
VIII form the middle stage in a school. These classes are either
the top classes of the elementary schools or the lowest c,asses
in a high or higher secondary school. When the middle classes
are included in the high or higher secondary schools, the stu-
dents have the advantage of better-qualified staff available in
these institutes than in the middle schools which usually have
high-school trained or untrained staff.

General science forms an integral part of the middle stage
curriculum in all the States irrespective of the fact whether these
classes are in the elementary schools or high or higher secon-
dary schools. The general science syllabus for these classes is
usually an expansion r; the syllabus prescribed for the primary
classes. It is concentric in pattern and deals Nvith the same areas
as prescribed for primary schools but at a higher difficulty level,
and witn some new areas such as energy, matter, and lives of
scientists added.

With regard to the allotment of time for the teaching of
science at the middle school stage, there is again great variation
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from State to State. The percentage of total school time devoted
to the teaching of science ranges from 6% to about 16%.

The general science syllabus at this stage consists of
items of information drawn from physics, chemistry, biology,
physiology and hygiene at any stage in their academic career.
In most of the states, nationalised textbooks on general science
are used at this stage and the textbook continues to be a power-
ful tool of teaching-learning. There is no regular individual
laboratory work as there are generally no separate science la-
boratories or rooms at the middle school stage. Experiments
are done by demonstration. Some States have already started
revising their science syllabuses and have new books under pre-
paration.

Science at the higher secondary stage. At the higher secondary
or high school stage, different practices are followed in dif-
ferent States and three main patterns of science teaching emerge:
(1) in some States, it is taught as compulsory general science
for all students; (2) in some States, science is taught as optional
disciplines only and no compulsory general science is taught;
(3) in some States, the subject is taught to all students as com-
pulsory general science and also as elective science to those who
want to offer these as optional subjects.

The time devoted for science teaching varies from State
to State ranging from 9% to 14 .3% of the total school time. How-
ever, in case of elective science courses, offered in the higher
secondary pattern (classes IX to XI), the time devoted for science
teaching is as much as 60% to 65% of the total school time.

There are general science laboratories in 14,550 secon-
dary schools. Individual laboratories for physics, chemistry
and biology are also available in about 7,100, 6, 900 and 3,250
secondary schools respectively. About 8,000 secondary schools
are without a laboratory.

Demonstration apparatus is usually provided in a high
school offering science. Simple equipment for practical work
by the students is also available in schools offering optional
science courses. In the higher secondary school;, practical
work is required of all the students and there are adequate facili-
ties for the same. About 40% of the total time allotted to science
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teaching is spent in practical work at the higher secondary
school stage.

There are about 64,900 teachers teaching science in the
secondary sections, out of which about 65% possess a bachelor's
degree and 12% a master's degree. The rest possess Interme-
diate or Higher Secondary certificate. More than 50% of these
teachers are trained science teachero. In recent years, the
shortage of graduate science teachers has been reduced but shor-
tage of the post-graduate science teachers still continues.

Training of science teachers. About 90% of the primary school
teachers possess only a middle or high school qualification. Many
of them have not read any science daring their schooling. Mini-
mum educational qualification for pedagogic training is generally
a high school certificate. The duration of training generally ex-
tends for two years, although in some States a one-year program-
me is also offered. The programme includes general methods
and pedagogy; no special attempt is made to train science tea-
chers. The science content forms a very small part of the cour-
se. About 25% of primary school teachers in service have re-
ceived no pedagogic training.

Secondary school science teachers are prepared in one-
year post-graduate teacher training colleges where the minimum
qualification for entrance is a bachelor's degree. The teacher is
generally trained for teaching two school subjects; e.g. science
and maths. Many of the training institutions now include a course
of content of school science in the training programme. About
one-fifth of the total time is spent on the content and methods of
teaching science. For the last six years, however, a new pat-
tern ci teacher training is being tried out in four Regional Col-
leges of Education. This is a course of four years' duration
where an integrated approach to content and methodology has been
adopted .

Curriculum and teaching materials. Up to the middle school
stage, the science courses are prescribed by the Directorate of
Education of the State government. The work of formulating the
curriculum is carried on by the Curriculum Departments of the
respective State governments. At the central level, the National
Council of Educational Research and Training also prepares
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model draft curricula which are used as resource materials by
the States for developing their own curriculum.

For the high/higher secondary stage, science curricula
are prescribed by the Boards of Secondary Education which are
autonomous bodies. The Boards work through Committees of
Courses where University and school teachers and teacher edu-
cators are responsible for developing the science courses. These
Boards are also the examining bodies and conduct the public exa-
minations at the close of the secondary stage.

In most of the States, the textbooks are nationalized at
the primary, and middle school stages. The textbooks are pre-
pared by the State Education Departments with the assistance of
private authors or in the department itself through writing teams.
At the hie!, school stage, the Secondary Boards recommend a set
up of books written by various authors and the schools are free to
choose their own books. For the last three years, the National
Council of Educational Research and Training has also been pre-
paring model textbooks in science subjects which could be adopted
or adapted by the States for their schools. In many of the States,
the science curricula have been revised during the last two to
three years and some States are currently engaged in revision of
their science syllabuses.

Practically all the science equipment required for the
schools is indigenously manufactured and is available ti the
schools from the market. Practically all the Secondary Boards
prescribe a list of science equipment which each school is re-
quired to have before it can be granted recogn"ion for teaching
science subjects. The average norm for the equipment for a mid-
dle school teaching general science is about $400 and for the
higher secondary schools teaching elective science is about $4,000.

Plans for the future

Considerable expansion in school education facilities
took place in the first three Five -year Plan periods. During
the Third Plan period, a number of steps were taken by the
Government of India and the State Governments to effect qualita-
tive improvement in the teaching of science at the school stage.
These attempts were able just to touch a fringe of the problem,
however. It is therefore proposed to accord a high priority to
the programmes of science education in the Fourth Five-Year
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Plan. The following are some of the major objectives which will
be emphasized in the future science programmes of the country:

Science be provided as an integral part of the general
education programme at least up to the high school stage.

- To meet the challenge of explosion of knowledge in science,
the teaching of this subject he started from the beginning of the
school and good foundation of subject disciplines of science may
be laid from the middle school stage onwards.

Science curriculum be upgraded and modernised.

Necessary physical facilities of laboratories and equip-
ment be made available to as many schools as possible.

- Better pre-service and in-service programme for inipro-
ving the competences of science teachers to handle the modern
curriculum be developed.

Selected institutions may be encouraged to undertake ac-
tivity programmes in science through science clubs and science
fairs.

Some of the Major National Programmes Currently
Going On for the Improvement of Science Education

Curriculum projects

To provide a nucleus of the academic leadership in the
field of science education, a Department of Science Education was
established in the National Institute of Education in 1963. The
major functions of the Department are to undertake research in
science education, develop new curricular materials - syllabuses,
textbooks, teacher guides, supplementary reading materials,
equipment, kits and other audio-visual aids and to undertake lea-
dership training programmes and other pilot training programmes
in order to develop training materials for the science teachers.
During the last four years, the Department has nearly completed
the work of developing text materials, teachers' guides, curri-
culum guides and selected items of improved equipment for the
primary and middle school stages. Work is currently in progress
to develop similar materials for the high school stage. The per-
manent staff members of the Department of Science Education,
including content specialists and persons with pedagogic training
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and experience, in collaboration with experts provided by Unesco,
are engaged in the development of these materials. Assistance
with materials and expenditure for in-service training program-
mes is provided by UNICEF.

In !966, the National Council of Educational Research and
Training (NCERT) started a new curriculum project on science
and mathematics under which special "Study groups" have been
established in 20 Universities and research institutes. These
Study groups were primarily established to obtain the expert ser-
vices of university professors for identifying the basic concepts
in the various science disciplines and to present them in a logical
way for building of bette: understanding in the students. Each
Study group is head, 1 '..)y a university professor and has a full-
time Reader and a few part-time teachers both from the univer-
sity and the secondary schools. For each subject, there is a
Convenors' group with more full-time staff of Readers and Lec,
turers which coordinates the work of the Study groups. The Study
groups have developed new syllabuses and instructional materials.
The first-level courses in chemistry and biology comprising of
textbooks, teachers' guides and laboratory manuals (experimental
editions) have been completed and are to be tried in a few selected
schools in different parts of the country before they are finally
made available for wider use. Similar materials in physics and
mathematics are in various stages of completion. Work has been
started on developing similar materials for the Higher Secondary
stage in all these subjects.

?reparation of good textbooks in science

As the textbook continues to be a powerful tool of teaching-
learning, it was considered necessary to make available good text-
books which may present science concepts and facts correctly and
modernize and develop the subject in a logical manner. To a-
chieve this, the NCERT established writing panels of University
professors in physics, chemistry, biology and mathematics with
the task of developing new textbooks for the higher secondary
stage of Indian schools. The panels have developed many mater-
ials and a series of biology textbooks prepared by panel are in use
in 500 inVitutions following the Central Board syllabus. Textbooks
in physics, chemistry, mathematics and general science are in
various stages of printing.
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Supplementary reading materials

There has been a tremendous growth in scientific know-
ledge and its impact on technology and industry. It is not possible
to cover all aspects of science within the frame work of a struc-
tured curriculum for schools. This necessitates that the children
should have access to more science materials which they may be
able to read and work with outside the regular classes. There
has been a great dearth of such supplementary reading materials
in India. Hence, a programme of writing 'Science Readers' has
been started. Under this programme, during the last two years,
80 titles have been selected and eminent specialists in the various
fields have been invited to write science readers mainly directed
towards school students. 7 titles have so far been completed and
others are in various stages of development. This programme is
also administered and coordinated by the NCERT.

Science talent search

The care of talented students is an urgent need because it
is this section of the student population which will ultimately be
engaged in creating new science. Recognizing the importance of
such talent and nurturing it, a scheme of Science Talent Search
was initiated in 1963 as a pilot project and in 1964 the full scheme
was started under which 350 students are selected each year at
the close of the secondary stage and assisted financially to pursue
basic science courses throughout the university stage up to the
Doctoral level. These students are also provided an opportunity
to come in close contact with leading scientists and research v.or-
kers through a regular programme of Summer Schools. The
scheme provides for a monthly scholarship and book grant, re-
imbursement of tuition fees and supervision by a guide.

The selection tools comprise a science aptitude test and an
essay paper, a project report and finally an interview of selected
candidates. At present about one thousand students are receiving
the benefits under this scheme. The programme is administered
by the NCERT.

Establishment of the Regional Colleges

The preparation of a teacher is a very important part in
the total programme of science education. All our science
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teachers at present receive their content training in a University
or college science department and then spend a year learning pe-
dagogy in a training institution. This pattern of training has ten-
ded to keep methodology isolated from the content of science. To
achieve an integrated programme of content and pedagogy, four
Regional Colleges of Education were started in 1963. These col-
leges train teachers for science, agriculture, technology and com-
merce through a four-year integrated course of content and peda-
gogy. Although the number of teachers trained through these four
institutions is small compared to the total needs of the country,
these institutions are expected to establish the standards to be
achieved in training our future science teachers. These colleges
are also centres of experimentation and are conducting improved
one-year training programmes for science teachers. The colleges
also serve as centres for in-service training as well as catalysts
in initiating school improvement programmes in associated
schools in their areas.

Summer Institutes for Secondary School Teachers

In order to be effective, science teachers have to keep
themselves abreast with the latest developments in the fields of
science and mathematics which are taking place at a very rapid
pace. In-service training of science teachers thus occupies a
very important place. The NCERT in co-operation with the Uni-
versity Grants Commission, has been organising each year a num-
ber of Summer Institutes in physics, chemistry, biology and ma-
thematics for secondary school teachers. These institutes are
organised in various universities under the direction of University
professors. Tice participants in the institutes are exposed to new
curricular materials in the field of their teaching subject. The
special emphasis is laid on the new techniques of teaching and
learning of science. The teaching materials at present being used
are those which have been developed in other countries. It is pro-
posti that the new curricular materials developed in India under
various curriculum programmes mentioned earlier will be used
in future summer institutes. (61 institutes were organized in 1968,
and 2,302 teachers of physics, chemistry, biology and mathema-
tics received training under this scheme).

Correspondence Courses

As many of the science teachers at present working in
the Secondary schools are untrained science graduates, a
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correspondence programme has been started for the last two years
in the four Regional Colleges of Education and the Central Institute
of Education at Delhi. Or-the-job, 'untrained teachers' receive a
course of lectures through correspondence and have to spend eight
weeks during the summer vacations at the Institute to undergo prac-
tical training. 'kfter this course, they are eligible to take up the
B.Ed examination at various Universities to qualify as trained
science teachers.

Strengthening science teaching at the secondary stage

In 1964-65, the Ministry of Education started a 'crash pro-
gramme' of improving the position of science teaching, especially
of elective science teaching, at the senior secondary stage. There
are three major components of this programme:

1. To provide funds for the purchase of science equipment for
secondary schools established up to the end of the Second Five-year
Plan period. During the last three years, under this scheme fi-
nancial assistance to the tune of Rs .51.5 million was made avail-
able to the State governments for the purchase of science equip-
ment in the secondary schools.

2. To develop an academic and technical organisation at the
State level to constantly review, improve and guide the school sci-
ence programmes of the States. Under this scheme, 13 States
have so far established State Institutes of Science Education which
serve as a technical arm of the Education Directorate of the State
governments and as in-service training centres for science tea-
chers. These institutes undertoot, a number of other programmes
in the field of science education depending on the local needs and
problems in the State. The institutes also serve as the main col-
laborating agency for the Department of Science Education of the
NCERT and disseminate the materials developed at the national
level for ase at the State level after necessary adoption, adoption
and translation.

3. To organise long-term and short-term training program-
mes for science teachers. Under these programmes, a nine-
month content course at the post-graduate level is organised with
the assistance of university faculties or in the State Institutes of
Science Education to train science teachers for the elective sci-
ence courses at the nigher secondary stage. The institutes also
conduct short-term in-service courses of from four to ten weeks.
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THE SCIENCE TEACHING PROGRAMME

AT THE FIRST AND SECOND LEVELS IN INDONESIA

General Information and Data

Within the Ministry of Education there are five Directorates
General; one of them is the Directorate General of Basic Education.
This has five Directorates together with the Institute of Educational
Research and Development which has four Research Centres:

Science and Mathematics Teaching Research Centre;

2. Teaching Aids Research Centre;

3. Curriculum, Methodology and Instruction Research
Centre;

4. School Building Research Centre.

The overall objective of education is to build up well-train-
ed manpower and to supply responsible citizens for the needs of
developing the country and increasing the prosperity of the nation.

The curriculum is formulated by the inspectorates of the
appropriate school level in co-operation with the Institute of Edu-
cational Research and Development and other institutions. The
Minister of Education and Culture proposes to set up a Curriculum
Board, to be attached to the Ministry.

First level of education

Curriculum and Course Content

According to the Indonesi4n Law of Education, children. of
6 years of age are entitled to enter the first grade, and those who
are 8 years of age have to be accepted in the elementary school
(grades I-VI). About 2.5 per cent of the children who enter the
first grade have attended Kindergarten.

This article is a condentation of a paper prepareo by Mr. Ialija
Ranawidjaja, Chief, Section of Science Teaching, institute of
Educational Research and Development, Indonesia,
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Elementary science is taught in the form of nature study in
the first three years. As offered now it draws from both the bio-
logical and physical sciences. From the fourth to the sixth grades,
science is taught as separate disciplines: biology and physics,

Although each child should be allowed to progress at his
own rate, because of over-emphasis on the examination the pre-
sent science syllabus is too rigid. It is hoped that a more flexi-
ble syllabus where schools can choose certain areas in the sylla-
bus relevant to t.,eir environment will be designed.

Time allotment for science subjects, in periods 13,2r week:

Grade I II III IV V VI

Elementary science 2 2 4 4 4 4

Arithmetic 7 7 7 0 0 0

Total school time 28 28 40 40 40 40

(For grades I-II, one period is 30 minutes, for 11I-V1, 40 minutes)

Teaching personnel

All teachers in elementary schools teach science along with
other subjects. Many elementary school teachers in rural areas
begin teaching only 4 years after their elementary education; only
in urban areas do they have a Teacher Training School Certificate
(6 years after the elementary school). Only a few teachers have
received training in modern science education. There are some
upgrading courses for elementary school teachers organized by
the Directorat'! of Teacher Training.

Even though the number of elementary school teachers is
large (290,000 in 1967), it is still not sufficient for a country as
vast as Indonesia . The required teaching load is about 27 clock-
hours per week, and many teachers have to double their tea-
ching assignments.

Teaching techniques and evaluation

Most teaching follows a subject-centred approach, con-
sisting of much telling or reading alond on the part of the teacher,
with few demonstrations and no laboratory exercises.
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Classroom teachers make their own periodic tests, usually
the conventional types of recall test. At least five tests are given
for each quarter. An elementary school diploma is awarded upon
completion of the State's final examination.

Teaching materials

Present textbooks are inadequate and relatively expensive;
pupils have to buy their own textbooks. Where textbooks are not
used, teachers are given notes on the covered topics. Teacher's
guides are available, but library facilities are almost non-existent.

In elementary s-hools very few science teaching materials
are available. In some there is home-made equipment but in
many of them there is none at all. Parents' Associations sometimes
help the schools in providing teaching materials, and prototypes
of simple apparatus are now being developed by two Research
Centres.

Inspection /supervision

Inspection/supervision in each province is coordinated by
an inspector and in each district by a head -supervisor. Each of
the 20 supervisors has about 30 schools to look after. Inspectors
and supervisors are generally not specialists in any subject fields.
In-service training in modern science education for supervisors
is now being given, however, by the Science and Maths Teaching
Research Centre. Upon their return they start local courses for
their colleagues and subordinates. In-service courses for head-
masters and teachers have been held by the Provincial Science
Teaching Centres since 1960. The results are very encouraging,
but the Centres need more funds.

New developments

An elementary general science curriculum has been re-
commended by the Science and Maths Teaching Research Centre.
A general science programme is far more flexible than are sepa-
rate courses in biology and physics, and can be more easily adap-
ted when compulsory education becomes more common. The gene-
ral science curriculum includes:

Grades I-111: study of environment. This study is meant
to be helpful to the child in forming a basis for further studies in
both the naturol and the social sciences.
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Grades IV-VI: elementary science. This is an extension
and deepening of the natural science experiences gained during the
study of environment course. It provides the pupils with a basic
knowledge of science, enough to satisfy the needs of those who
leave school after grade VI, and to provide a background for those
pupils who will continue.

Second level of education

Students possessing an elementary school certificate should
be able to enter the junior secondary schools but there are not yet
enough schools. Every student of the general junior secondary
school (grades VII-IX) has to take from four to five 45-minute pe-
riods of general science per week. Formerly, science was taught
as separate disciplines:biology, physics, and a little chemistry. 1/

Students of general senior secondary schools study science
as shown in the time-allotment table.

Time allotment, showing number of periods per week:

Grade
X

Arts
XI XII

Science
XI XII

Physics 4 4 4

Mechanics 2 2

Chemistry 4 4 5

Biology 3 - 3 3

General science 2 2

Total (science) 11 2 2 13 14
Mathematics 5 2 2 6 7

Total school time 42 42 42 42 42
(One period is 45 minutes)

Syllabi for physics, mechanics, chemistry and biology
were last revised in 1960. General science was introduced in
1960 for arts and social science students. it has the character of
applied science.

1/ This change is not reflected in the subject time-allotment table
in the last issue of the Bulletin (p. 56). The data in the
table for senior secondary science subjects also represent
a change from that previously shown.
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Teaching personnel

About 60 per cent of the science teachers of general junior
secondary schools have only a Teacher Training certificate for
elementary schools. These are not specifically trained for science
teaching. About 35 per cent have passed a subsequent one-year
teacher training course for science teachers. About five per cent
have a Bachelor's degree majoring in science.

Most science teachers of general senior secondary schools
have their Bachelor's degree, majoring in physics, chemistry or
biology, but many are not adequately trained to teach science.

While, for both junior and senior secondary schools the re-
quired teaching load is 13.5 clock hours per week, the average
actual teaching load is 35 clock hours per week.

Teaching techniques and evaluation

Many teachers are using the traditional method of teaching
because of the importance placed on examination results, although
some trained teachers try the discovery method. Experiments and
demonstrations are sometimes carried out with simple apparatus.

At least two tests are given for each quarter. All the tests
are prepared by science teachers themselves, but most teachers
lack the skill to evaluate their students effectively. They tend to
test only factual information; home-work and extra-curricular ac-
tivities are not evaluated. A general junior secondary school dip-
loma is awarded after passing the State's final examination.

Only in cities with universities are new methods in science
teaching tried in the senior secondary schools. There, tests are
again prepared by the teachers, but are often not geared to the ob-
jectives of the course. A paper on science is a pre-requisite for
the State's final examination. One of the science subjects, physics,
chemistry or biology is examined nationally. Students entering a
university must take an entrance examination.

Teaching materials

As in elementary schools, there are few library facilities,
textbooks and instructional materials are far from sufficient, and
most are old-fashioned. Teacher's guides 'n the Ipdonesian lan-
guage are not available.
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A few senior secondary schools have the use of central
laboratory facilities in Djakarta, Medan, joghakarta and Surabaja,
one central laboratory being used by about 15 schools.

Prototypes of simple science apparatus are developed by
the Science and Maths Teaching Research Centre and Teacher
Training Colleges. A home-made science kit for chemistry is
now available, but schools have no budget to buy it. Some schools
have such a kit donated by the Parents' Association.

Inspection/supervision

Each province has an inspectorate, but there is no inspec-
tor specifically for science. There are, however, training facili-
ties in science teaching for inspectors/supervisors at the Science
and Maths Teaching Research Centre, Bandung.

New developments

Recommendations for a new general science curriculum
for grades XI and XII have been made by the Science and Maths
Teaching Research Centre, Bandung. The new curriculum will
be tested at a pilot school in Bandung next year.

Preliminary studies of the existing curriculum for physics,
mechanics, chemistry and biology are now being undertaken by
the Science and Maths Teaching Research Centre, Pandung.

A large Study Group for Chemical Education was set up in
Bandung in February 1968. Objects of the study are curriculum
reform studies and evaluation of experiments. The Institute of
Educational Research and Development is making preparations to
set up Study Groups for Physics and Biology Education.

Major problems

In general, the science curriculum at each school level is
rigid because of its examination-centred character. Schools
should be free to expand the subject matter into courses of study
appropriate to their environment.

The Science teaching has been traditional, examination
oriented, and dependent upon rote learning of facts. The disco-
very approach, and development of the scientific process should
he cultivated in students.
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There is a shortage of school buildings and claSsrooms.
Many schools function with two sessions, some with three. Class
enrolment is generally large and hence activity work within the
classroom is difficult.

There is a lack of instructional materials and laboratory
equipment. Microscopes, projectors, films, filmstrips and
slides need to be provided. Modern textbooks and teacher's
guides are needed, and library facilities are urgently required.

There is a lack of qualified teachers, teacher educators,
and scien:e supervisors. The budget should be increased to pro-
vide schools with the necessary facilities and to expand the in-ser-
vice programme for teachers. Teachers are overloaded with tea-
ching assignments, uften carrying double assignments. They have
no time to think about modern trends in science teaching or even
to adequately prepare traditional lessons. Low salaries cause
some of them to abandon teaching. Improvement of the teacher's
salary and status and better conditions for work are necessary.

Future developments

Five Provincial Science Teaching Centres have already
been established and it is proposca to establish five more. These
centres will be equipped with science apparatus under the Colombo
Plan. The centres are conducting research into new techniques
and designs for experiments, demonstration apparatus and new
science teaching methods. They will also expand the in-service
programme for teachers and organize workshops for instructional
development, including programmed learning techniques.

It ishoped that fellowships for training key personnel on new
concepts and techniques in science teaching will become available.
A summer course institute for teachers could then be set up.
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THE SCIENCE TEACHING PROGRAMME IN THE
REPUBLIC OF KOREA

Educational ba .ground

The education system in Korea is organized on a 6-3-3-4
basis: i.e., six years in primary school, three years in middle
school, three years in high school and four years in college.
The six years of primary echnol are compulsory.

Enrolment at all levels has soared from about 1,472, 000
in 1945 to nearly 7,000,000 in 1967, or substantially more than
four -fold. The rapid expansion of enrolment has been accompa-
nied by a comparable increase in the numbers of schools and
teachers.

The budget for education has also been increased and has
gained in importance in the general budget of the Government,
compared with the year 1948 when the Government was established.
There have been some difficulties in meeting the needs of educa-
tion qualititatively, however, because the quantitative expansion
has outnumbered the Government's fiscal growth capacity.

The present status of science education

Curriculum

In Korea, curricula are made ivy the Ministry of Education.
The present science curricula of primary and secondary schools
were made in 1963 by a council consisting of 30 representatives
of the respective fields of science at all levels of education.

This arricle is based on a paper prepared by Dr. Chung Yun Tai,
Professor, Seoul National University, and Chairman, Science
Education Study Committee, Seoul.
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The objectives of science education may be divided into
three categories: understanding and knowledge, ability and skill,
and attitude.

The objectives of primary school science teaching, in ab-
breviated form, are the following: (1) to foster an understanding
of animate and inanimate things and the rules governing them ...
to lead to effective living by understanding that scientific pheno-
mena are deeply related to everyday living; (2) to develop stu-
dents' ability to handle too13, equipment, and chemicals and to
teach them the feeding of animals and plants; (3) to develop the
abilities of finding problems, of gathering, analyzing, and or-
ganizing the information and of drawing conclusions; (4) to foster
an understanding of nature through stimulation of students' in-
terest and to develop the attitude of conserving natural resources
and respecting scientific achievement. Objectives of middle
school science teaching are similar to those of primary science,
but entail deeper penetration (nature study gives way to general
science).

The objectives of high school science teaching can be sum-
marized as: (1) to develop better understanding of basic prin-
ciples, concepts and facts of nature; (2) to develop the ability to
solve problems through observation and experimentation, gather-
ing and analyzing data and applying the knowledge to new prob-
lems; (3) to foster in pupils an enquiring mnd; (4) to teach the
structure of science and an understanding of its contribution to
civilization; (5) to teach the application of scientific knowledge
to daily problems, toward effective living and improvement of
socio-economic growth.

Because each level of school education is final for some
pupils, the science course at each level attempts to be compre-
hensive with the greatest difference being In depth. The science
curriculum in primary education consists of nature study of from
2 to 21 periods per week in grade I to an average of 4 periods
per week in grades V to VI. The middle school curriculum is
generally 3 to 4 periods per week of general science. At the high
school level (grades X-XII), 6 periods per week of biology are
compulsory for all during each of the three years. In addition,
students in the Arts Streams may elect to study up to 6 periods
weekly in earth science. In the Science StiNam, students will
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elect to study from physics and chemistry (12 periods per week),
biology (6 periods per week), and earth science (4 periods). 1/

Texts and teaching materials

The science textbooks for primary school nature study
are prepared and published by the Ministry of Education. The
current textbooks were published during 1964-1966; some parts
have been revised every year.

The textbooks for secondary schools are published by the
authors with approval of the Ministry. The current midele
school textbooks have been used siace 1966, and the present text-
books for high school only since 1968. The number of pages it
these approved textbooks is limited by regulation of the Ministry,
owing to the lack of financial resources. Accordingly, these books
need to be supplemented by oral explanation. Because of financial
stringency, students have neither classroom readers nor labor-
atory guides, and the school libraries lak.k science teaching re-
ferences.

Science teachers and laboratory facilities

Primary school teachers are graduates of junior colleges
for teachers. Through the school years, courses in science have
been offered with only six units alloted to four fields: physics,
chemistry, biology and earth science. This is not sufficient for
the preparation of primary teachers.

Science teachers of secondary schools are graduates of
four-year colleges of education or two-year graduate schools of
education. The minimum requirement for graduation from the
colleges is 160 credits, of which 40 credits are in general educa-
tion, 30 credits are in professional subjects and nearly (.),) cre-
dits are in major subjects of science. Other college graduates
with science majors are licensed to teach science if they sub
sequently take the professional subjects.

According to the results of a survey made by the Central
Education Research Institute, the teachers teach on average 19

1/ For more complete data on curricula, refer to the previous
issue of the Bulletin, pages 61-63. Earth science! appears as
geology.
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hours a week, and some teach as many as 24 hours a week. With
too much administrative work, available time for preparing
classroom experiments is insufficient. The high pupil-teacher
ratio constitutes an additional difficulty.

Facilities for effective science teaching are inadequate.
Throughout the nation, 36.1 per cent of high schools and 79.1 per
cent of middle schools do not have laboratories. Moreover, 33.3
per cent of the laboratories in middle schools and 61.1 per cent
in high schools have no water supply, and many lack electricity.
Finally, the -upervising activities for science teachers are very
ineffective as far as providing them with professional advice is
concerned.

Science teaching programmes in progress

Science Education Study Committee

According to the Science Education Promotion Law Ina& in
March 1967, and the regulations made in April 1968, a Council
for Science Education acts as the advisory committee for the
Ministry in formulating polic, or. science education. Previously,
science education policy had been set and implemented chiefly
by officials who were not specialists in science education. With
the Science Education Study Committee in operation, specialists
in science will present their views on the formulation and imple-
mentation of the policy on science education. Furthermore, when
the Science Education Fund is established it will do much to sti-
mulate research and the production of leaching aids.

The Science Education Study Committee (SESC) consists
of specialists in science education, scientists and school teachers.
As authorized in 1967, under the SESC, there are six r
tees in the following areas: physics, chemistry, biology, earth
science, mathematics and primary school science.

The SESC has assisted in the introduction of new science
curricula in the physical, biological, and earth sciences, and in
chemistry. It 11,,s established science teachers' retraining in-
stitutes where a number of new science ctr:ricula are taught.
These curriculum projects, being developed in the United States
of America, are listed at the end of this article.
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Science Education Renovation programm9

At a "Seminar for New Science Education" in 1968, the
participants arrived at the following conclusion, which the Min-
istry followed in making the Science Education Renovation Pro-
gramme:

"Science is a continual process of human efforts to under-
stand the physical world and the co-relationship between everts
in the universe. At the same time, it is a motivating force for
industry and technoiogy which are closely related to human life
and welfare.

"According to the new definition of science, science educa-
tion should be improved in accordance with modern science tea-
ching methods. Traditional science teaching which almost com-
pletely depended on the explanation of terminology and the remem-
bering of fragmental knowledge must be abandoned. Science
should be caught to make scientifically-oriented people and to let
them challenge the world of nature. This revolution in the field
of science education is the most urgent national mission".

Study and_pilot courses

Requested by the Ministry, a Science Curriculum Workshop
was held in 1966, in order to make an outline for the pattern of
secondary school science. The report was submitted to the re-
lated agencies.

Studies on new science curricula in the various areas of
science teachin 5 have 'peen carried out and the results presented
at seminars. Pilot courses in these curricula have been held at
31 schools since 1966.

2,050 kits, "Exploring Science", donated r...7 the Asia Foun-
dation, have been distributed to nearly 1,000 F, 7.1s throughout
the nation. In order to train primary school teachers for the
utilization of the kit, special programmes at 14 junior colleges
for teachers were ofiered in 1967/68.

The Chemistry Education Study Committee, a Korean or-
ganization co-operating with the U:iesco Pilot Project for Chemis-
try Teaching in Asia. held seminars under the co-sponsorsnip of
the Unesco National Commission of Korea, and the Korean Chem-
istry Society in 1966/67 and 1968.

63

70



CHEM Stud films were used more than 100 times in one
year by colleges and institutes, and new materials for experi-
ments and books were distributed to colleges of education and
secondary schools. The Science Education Study Committee
publishes news letters in order to inform teachers and admini-
stra'ors cf new curriculum ideas.

Unesco/UNICEF assisted project

This project, beginning with the mission of a Unesco ex-
pert in 1966, has been largely responsible for the crganization
o' teacher retraining courses through institutes and seminar&
in their present form. The project proposal, slightly revised
by the Ministry, includes the following components: (a) the re-
training of science and mathematics teachers for tiiing the new
curricula at the three national colleges of education, (b' expan-
sion of facilities at the colleges of education, and the training
cf the students in the new curricula, (c) financial support for, the
publication of new textbooks, teachers' guides and other related
materials ( the publication of physic:;, ciie.rnistry and IPS mid-
dle school physical science texts has been completed and trans-
lation of other texts and teachers' guides is underway), (d) or-
ganization of an experimental project for primary school science
education, (e) preparation of a status virvey to give data needed
for policy making.

Future_programmes for science education

The movement toward a new ;utlook in science education
is well underway in Republic of Korea. According to the
decision of the Ministry to accept the new curricula and to
adapt th(Irri to he nation's circumstancs, the existing science
curriculum will have be?n 1.- -Ised by the end of 1969. In the
high schools, the new courses in physics, chemistry and biology
will be being taught by 1971. In middle crhools, new curricula
in earth science and physical science will be in operation by
1974, and from 1975 the ESS primary school science programme
is to be taught.
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SCIENCE EDUCATION IN WEST MALAYSIA

General Background

Education in Malaysia is centrally administered by the
Ministry of Education. Both Government-assisted schools and
independent (private) schools are subject to the supervision and
regulations of the Ministry. All the schools in the country adopt
common-content syllabuses with a Malaysian-oriented outlook and
a uniform curriculum prescribed by the Government which,
through its educational policy, seeks to integrate the cultures of
the people using, eventually, the National Language, Malay, as
the main medium of instruction.

The school system is divided into the Primary School
(Standards 1 - 6), the Lower Secondary School (Forms 1 - 3), the
Upper Secondary School (Forms 4 5) and the Post-secondary
School (Form Lower and Upper Six).

Promotion throughout primary education is automatic. All
children having completed six years of primary education are
automatically promoted to the lower secondary course which pro-
vides non-selective education for three years after the primary
school age, ensuring that no child is judged too early in prepara-
tion for suitable employment.

At the end of 3 years (if change of language medium, 4
years) all rupic must sit for a national public examination. The
puiils who find places in the upper secondary classes are divided
into groups or streams, on the basis of performance at the exa-
mination. After 2 years of Upper Secondary education, there is
another examination which serves as the basis for admission to
the post-secondary Sixth Form Classes.

Science teaching. in primary schools

The aim of science teaching as a whole is to provide a firm
foundation in science subjects for all, with an adequate proportion
of manpower specialising in the various fields of science.

This article is a condensation of a paper by Mr. Chang Kwai,
Senior Organiser of Science. Ministry of Education, Malaysia.
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Science at the first level is compulsory and is taught as
nature study. The school courses of study provide a minimum of
90 minutes (Standards 1 - 4) and 120 minutes (Standards 5 - 6) for
this subject, but the implementation of this depends largely on the
availability of teachers who are able to teach science.

Owing to historical circumstances, the urban schools are
better-equipped thaa most of the rural schools but steps are being
taken to equalize the facilities for the science curriculum.

Science ., aching in the secondary schoolz

Secondary schools are divided into lower secondary and
upper secondary. At both these levels, science is a compulsory
subject. In the lower secondary school, however, science is pre-
sented as general science, the content areas in physics, chemis-
try and biology being more or less equal. Owing to a rapid expan-
sion, some of the science classes are taught in the classrooms,
which is against the recommendation ,.equiring science to be taught
in the laboratory during every lesson. It is hoped, Itowev,:r, that
at the end of the First Malaysian Plan (1966-1970) most of the lo-
wer secondary schools in Malaysia will be equipped with facilities
for the teaching of science.

The upper secondary school is made up of the general aca-
demic stream and the vocational stream. In the academic stream,
pupils must study at least general science which is a core-subject
in the curriculum. General science occupies at least five periods
(of 40 minutes each) per week out of a 40-period week. Some
pupils also study "additional general science'', spending another
4 periods a week on it. Usually the more science-inclined pupils
study physics, chemistry and biology as separate subjects. In
this case a total of 15 periods is devoted to the three subjects. All
the science syllabuses at this level are those of the Cambridge
Overseas School Certificate. "Physics-with-chemistry" as a sub-
ject is being replaced by the new"Physical science".

Teaching personnel

Primary science teachers are expected to include science
as one of the many subjects that they are required to teach. Pri-
mary teacher trainees are now required to study science content
and method, and the majority of trainees have studied science
during their school days.
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in lower secondary schools, teachers at this level are
mainly college-trained and the majority of them are graduates of
two-year courses at the Malayan Teachers College (M,T.C.) in
Penang. Trainees receive 6 hours of instruction per week on
"science content" and 1 hoer per week on "teaching methods" with
a corresponding time allotment for the mathematics subjects.

Science subjects in the upper secondary school and at post-
secondary level are normally taught by graduate teachers with at
least a basic science degree. After obtaining a basic science de-
gree, graduate teachers are professionally trained at the Faculty
of Education, University of Malaya, Kuala Lumpur . They under-
go a one-year Diploma of Education full-time course with about
10 weeks of teaching practice during the year. To relieve the
acute shortage, science teachers from overseas, including many
volunteers through various programmes, are now being recruited.

('urricuium and teaching materials

A Central Curriculum Committee was established some
three years ago. A Central Planning Committee, directly respon-
sible to it was recently formed with an overall responsibility in
the planning and implementation of science programmes in schools,
as shown below.

Subject
Committee

1 Central Curriculum Committee

Subject
Committee

Subject
Committee

Central Planning
Committee for

Science Education

Fe Curriculum Committees I

1

ISchoolsj

Textbooks

Textbooks have been written by free-lance authors who
are usually experienced local teachers. There has been a steady
increase in the number of local authors writing science texts for
the primary and lower secondary schools. However, owing to the
nature of science syllabuses in the upper secondary and
post-secondary schools, foreign books are largely used. Upper
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secondary syllabuses have been very closely related to those of
various Examination Boards in the United Kingdom. In view of the
current innovation in science programmes in the lower secondary
school, however, and the expected abolition of the School Certifi-
cate Examination in 1970, local authors will assume a greater re-
sponsihility in writing textbooks for the upper secondary school.

The science syllabus for the primary schoot was revised
in 1965. The purpose of revision was to give a more balanced
time-allotment in the subject areas of biology, physics, chemistry
and earth science.

Equipment and laboratories

The cost of equipping a lower secondary school laboratory
with basic apparatus is about U.S. $5,000 (M$15,000). An addi-
tional $3, 000 is required to make the laboratory suitable for upper
secondary school science teaching. In view of the changes evol-
ving in the approach and method of teaching science, however, the
Ministry is now studying a new design for science laboratories.
Beyond laboratory cost, the government spends over one million
dollars annually as recurrent science grants for equipment and
chemicals.

The number of schools, especially in the rural areas, has
increased so rapidly that some secondary schools are still without
any science laboratory, but it is hoped that by the end. of the First
Malaysia Plan (1966-1970) most secondary schools will be fully
equipped with laboratory facilities for science teaching.

Science equipment and apparatus have been imported, bOt
simpler indigenously manufactured items arc finding a demand,
owing to their relatively low cost. Elementary science in the pri-
mary school is taught in the classroom and most of the apparatus
used is improvised by the teacher.

Inspection/supervision

At the national level, there are about six school inspectors.
Each State has a State science supervicor who is normally a senior
science teacher in the State attached to a premier .school. These
Supervisors are taking on an increasing load of responsibilities as
new science programmes are being tried out in schools.
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The Federal Inspectorate 1s advisory in nature and is di-
rectly responsible to the Minister of Education. Science inspec-
tors are recruited from Senior science teachers.

New Programmes

The integrated science programme in the lower secondary school

To encourage understanding of scientific concepts through
the investigatory/enquiry approach, the Ministry is now trying
out an integrated science programme for lower secondary school,
based on the Scottish Integrated Science programme. The British
government is assisting the programme through its co-ordinating
unit: the Centre for Curriculum Renewal and EducationalDevelop-
ment Overseas (CREDO). The course is almost entirely experi-
ment-oriented and pupil-centred. The subject areas of physics,
chemistry ami biology are logically integrated and developed.
The topics covered are the following:

1. Introducing Sc1z!nce 9. Making Heat Flow
2. Looking at Living Things 10. Hydrogen Acids and Alkalis
3. Energy - The Basic Idea 1 1. Detecting the Environment
4. Matter as Particles 12. The Earth
5. Solvents and Solutions 1 3. Support and Movement
6. Cells and Reproduction 14. Transport Systems
7. Electricity 15. Electricity and Magnetism
8. Some Common Gases

Beginning with a group of 21 pilot schools, the syllabus
will be revised for trial in another 50 schools in 1970. A twice-
revised syllabus will then be tried out by about 100 schools, and it
is hoped that in 1972, all schools (Form 1) in West Malaysia will
be using the final version. The upper secondary school science
syllabus may subsequently be revised.

During the trials, four Scottish science educators will con-
tinue to conduct in-service courses for teachers, and laboratory
attendants will also be trained at in-service courses to make and
store apparatus for the new programme.

Meanwhile, some 100 graduated teachers have taken a
"familiarization"course on Nuffield Science, so that they may
teach new science programmes more effectively.
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The proposed national science centre

The Ministry has started planning the establishment of a
National Science Centre to serve as a "nerve-centre" for co-ordi-
nation of various evolving processes in science education. The
main functions of the various units will be as follows:

Biological Unit: To p::opare microscope slides and biological
specimens of local flora and fauna for both examination and in-
structional purposes, and to help enhance the study of ecology.

Bulk Purchase and Distribution Unit: To purchase equipment and
chemicals in bulk at fair prices and distribute them to schools.

Design Testing and Manufacture Unit: To design, test and manu-
facture, on a small scale, suitable prototype apparatus for school
use. To recommend the most suitable and economical items.

In-service, Extra-Curricula and Documentation Unit: To look
into in-service training (in conjunction with the Teacher Training
Colleges) of teachers and laboratory technicians, and to diffuse
inforniation on science education.

The establishment of the National Science Centre will, it
is hoped, impart an impetus to the efforts in improving science
education generally. Capital and recurrent expenditure w'll be
needed, but substantial savings are expected to be made in the
costs of providing equipment and materials to schools.

The proposed special project on primary science and mathematics

Elementary science teaching in the national primary school
is not as up-to-date as it might be,as the majority of the teachers
have no science 'background' at all. A plan has now been made to
supply instruction/guide sheets to the teachers, spelling out defi-
nite plans of approach, methods of teabhing and the type of aids to
use. Modified programmed worksheets will be supplied to the
pupils. The instruction/guide sheets will be written by four full-
time educators. In the process, revision of the primary science
syllabus is also envisaged to bring the course in line with the new
science programme in the lower secondary school .
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SCIENCE TEACHING PROGRAMMES IN NEPAL

General Background

Due to the geographical position of Nepal, its educational
system has born similarity, both in form and content, with Indian
educational system:- It has been influenced by successive waves
of impact from India - the Aryan, Hindu, Buddhist, Moghul and
finally the British system of education gradually superimposed one
upon another, and Nepal has accordingly a co'ourful, varied and
dynamic educational background. The present system is briefly
summarised in the following paragraphs.

Pre-primary stage (Ages 4-6, Grades Ia-b)

There are at present a limited numLer of pre-primary
schools, some of them running on an experimental basis. Child -

ren are given an education on the Montessori model. Some of
these schools are gaining popularity. Many children get their pre-
primary education in their homes (and some even their primary
education) where their parents and elders teach them reading,
writing and arithmetic. Every year around February, at the fes-
tival known as Saraswati Pooja - worship of the Goddess of Know-
ledge - children just about to begin their alphabets are led to a
temple of the goddess by their elders and helped to inscribe some
letters on the walls of the temple or nearabouts. From that day
onwards they start reading in their homes.

Primary stage (Ages 6-10, Grades I-V)

At present there are about 6,000 primary schools, and
roughly 40 000 children are enrolled. Vigorous steps are being
taken by the government to make primary education free and com-
pul ry for all. The present curriculum includes such areas as
language (English, Nepali), health, science, mathematics, arts
and music. Due to increasing demands for primary education,
several secondary schools have opened primary wings within the
last eight years. Formerly most of the schools were of the mid-
dle or the secondary type.

This article is a condensation of a paper by Mr. Ganesh Bahadur
Mali, College of Education, Kathmandu, Nepal.
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Science becana..-t a part of the primary school curriculum
in about 1960. The broad divisions in science, according to the
present syllabus,,aieas follows:

Grade I Living things - weather the sun.

Grade II Living things weather (continued) plants.

Grade III - Plants and animals earth's surface
machines - light - sound - the moon.

Grade IV Living things and their needs - the solar
family - machines light matter.

Grade V Living things air constitution of matter.

Middle and secondary stages (Ages 10-15, Grades VI-X)

The number of secondary schools went up from 21 in 1950
to 741 in 1966. School enrolment is also increasing at a rapid rate
(41, 279 in 1961 to 69,100 in 1966) so that most of the school rooms
are overcrowded. Pie government is encouraging local educators
to open, up more schools.

General science is compulsory from grade VI to grade X.
The iniddle and the high school curriculum cover almost all bran-
ches of science physics, chemistry, biology, geology, human
physiology and astronomy. Progress is being made in reorgani-
zing the curriculum along modern lines.

In grades IX and X,students can take optional courses in
physics and chemistry orbiology out of several other fields (home
science, arts and crafts, mathematics, etc .) Those who take up
optional science courses have a better chance of being enrolled in
science colleges.

After completing grade X, the students have to sit for the
School LeavingCertificate (SLC) examination conducted under the
supervision of the SLC board of studies (established in 1950).
After SLC a studentis eligible for admission into colleges or other
post-school studies.

College stage (Age 15-19, I-IV yrs.)

At prese.-,r there are two sub-stages of two ye.,rs each -
the Intermediate and the Bachelor's. There are science, arts, con'
merce and law colleges. Law, however, can be joined only after
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graduation. There are also five normal schools and a College of
Education for the training of teachers. In the Intermediate stage,
English, Nepali and three other subjects are offered. In the Ba-
chelor stage, English and Nepali are dropped and three major
areas out of the remaining three subjects are taken up. Thus in
science, during the Intermediate stage the three subjects may be
selected from physics, chemistry, biology and mathematics, and
in the Bachelor stage the three areas may be selected out of phy-
sics, chemistry, zoology and botany, and mathematics. The In-
termediate and the Bachelor degrees are given by ft.. Tribhuban
University.

Science in the Schools

General science was introduced as a school subject around
the year 1943. But although the beginning was late, the develop-
ment is comparatively rapid, especially within the last seven
years (1961-68).

Science at the first level

The objectives are: (a) to enable children to get functional
knowledge of nature by being actively involved; (b) to develop scien-
tific attitudes; (c) to develop the faculty of critical thinking.

The curriculum now in use was prepared by a committee of
experts under the Department of Primary Education. Nature study
covers the major portion of the curriculum.

Science is now compulsory at the primary stage. Text-
books based on the new curriculum are prepared by the Education-
al Materials Production Centre, but efforts from local writers are
also welcomed. A textbook committee selects the best among the
texts presented. From three to six hours per week are devoted
to the teaching of science at the primary level. Chalk and duster
are as yet the only teaching aids used in most of the schools, part-
ly due to the lack of educational facilities and partly due to the lack
of trained teachers.

Science at the secoud level

The main objectives are: (a) to gain functional knowledge of
nature;(b) to develop the faculty of critical thinking and logical
reasoning; (c) to develop scientific attitudes.
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A new curriculum framed by a committee of experts under
the Department of Secondary Education is now in use. Textbooks
written by the Educational Materials Production Centre and also
by local authorities are in circulation. Except for a few multi-
purpose schools, and some schools in urban areas, most of the
rural and urban schools are still running without adequate facili-
ties. According to government regulations, 3-6 ho "rs per week
should be devoted to the teaching of science. In most schools,
however, only three hours of science are prescribed. As already
mentioned, in grades IX to X, students can take optional science
subjects. About 10% of the secondary students opt for science sub-
jects. The teaching of science is carried cut through the lecture
and demonstration method; the laboratory method is seldom used.

Teaching personnel

The College of Education in1960 opened up science program-
mes for those who choose to make science teaching their pro-
fession. Four years of training are required for the SLC passed
candidates, two years for intermediates and one year for gradua-
tes. Degrees given are intermediate and bachelor in education.
Intermediate passed trainees are qualified to reach up to the mid-
dle school stage, and bachelors in education can teach science up
to the high school level. However, only five or six students take
up science courses every year . This number is not enough in
view of the increasing demand for trained science teachers. It is
hoped that :nore will be admitted in subsequent years.

The normal schools take up the responsibility of producing
teachers for the primary schools.

Until 1961, those who had passed the Intermediate exam
tion in science were eligible to be science teacher z at all let,
school teaching. Due to the lack of not only science graduate
intermediate graduates as well, however, arts teachers or ju
SLC-passed teachers have to teach science in most schools. This
means that teacher training institutes should take increasing res-
ponsibility for providingtrained teachers to the increasing number
of schools, and also for training those who are it. service as
science teachers but who have inadequate science background.

The efforts taken up, in this respect, in collaborPtion with
other agencies are:
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1. The opening up of science courses in the College of
Education for prospective science teachers. They must also take
courses in methods of teaching science. Such courses started in
1960-61.

2. The organization of in-service training 1A-orkshops in
general science at the primary as well as secondary level.

3. The opening up of activities in the normal schools to
produce more science teachers at the primary level.

4. The preparation of textbooks and day-to-day lesson ma-
nuals based on modern lines by a group of U.S. Peace Corps volun-
teers. This is known as the Science Teaching Enrichment Pro-
gramme (STEP).

5. The provision of advisors and materials to the College
of Education and other schools in order to facilitate science educa-
tion in the country (Unesco /UNICEF).

6. The training of science teachers in advanced science
for du, multipurpose iiigh schools (these schools offer a diversi-
fied range of courses including vocational subjects).

In spite of these activities, the progress made is far from
being adequate to meet the country's needs. Up to now, about 150
science teachers have been trained along modern lines, but in a
country with a rapidly expanding network of schools, this number
is quite insufficient. To place one trained science teacher in each
school would require at least 7,000 trained science teachers, and
the present number uoes not meet even 5% of this requirement.

Teaching materials

The usual procedure of framing curricula is not yet based
on research and elaborate studies. A committee of experts, set
up by the Department of 1ucation, proposes a curriculum which
when passed by the final authorities is circulated througlIout the
schools for implementation. Usually after a period of 3-5 years
the curriculum is revised to incorporate any new advancements.
A textbook committee examines and selects texts prepared by the
Educational Materials Production Centre or other interested
authors.

Most teaching aids, such as scientific materials and equip-
ment are imported from India. There his been some attempt to
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produce such aids locally but so far without much success. Ma-
terial aid given by some foreign agencies in recent years has hel-
ped science education, and the Science Equipment Centre recently
established near Kathmandu with assistance from Unesco and
UNICEF is a noteworthy contribution in this respect. Production
centres for equipment and materials in the country itself, how-
ever, are yet to be established. Such establishments, although
costly in the beginning, should in the long run greatly facilitate
the teaching of science.

Most of the schools in Nepal were established before the
idea of one science room in every school was accepted. Conse-
quently, these schools do not have a room big enough to be set
aside for a good science room . Government regulations have not
yet enforced specifications for science rooms and laboratories.
A few schools, most of them in the Kathmandu valley, have been
trying to convert one of the school rooms into a workable science
room. Model schools with well-established science looms are
yet to be started, but efforts are being made at the Science Equip-
ment Centre to build a mode. science room.

Inspection and supervision

The Secondary Education Division under the Ministry of
Education has a science specialist whose job is to improve science
teaching in schools. Zonal and district education supervisors are
almost all non-science personnel, so they are not able to help much
in supervising science teaching in the schools. Six science gra-
duates, now undergoing training in the College of Education under
a Unesco advisor, can hopefully be employed for the purpose of
science supervision after the completion of their training which is
mainly to help them organize science workshops and 3.::.,rve as in-
structors in the Science Equipment Centre.

Principal problems in science teaching

Problems in the field of science teaching can be broadly
classified into four basic ones:

I. Meeting the shortage of well-trained teachers;

2. Framing suitable curricula, tests and manuals, and
other scientific equipment;

3. Building science ,acilities in all schools;
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4. Reforming the examination system, so that the objec-
tives of science teaching may be effectively achieved.

The examination requirements dictate the content of the
curriculum and determine the form of teaching adopted. Hence
the textbooks are mostly of the 'question and answer' type, and
even the best teachers, in most cases, settle for some method
which will ensure that the students will have learned the right an-
swers to the sort of questions likely to appear in the examination
papers.

Other problems are: poorly paid teachers having to take up
other activities in order to supplement their incomes, suitably in-
telligent persons not being attracted to the teachirg profession,
and overcrowded classes thwarting even the efforts of trained
teachers.

Programmes in progress for the improvement of science education

1. The College of Education and norma: school programmes
have already been described, as has the one-year programme for
six teacher educators.

2. Workshops for in-service teachers were first started in
the yeai 1961 for teachers from schools designated to become mul-
tipurpose schools. Later on they expanded to accommodate other
secondary schools as v'ell. Since 1964, about 50 trainees every
year have been admitted into the programme, which is only for
middle and secondary school science teachers. A group of science
educators from the College of Education and other colleges col-
laborate to impart the training. The present requirements are
four terms for the SLC passed trainees and two terms for the I.Sc .
and B.Sc. passed trainees. Efforts are constantly being made to
base the training along modern lines, and the work is guided by a
Unesco advisor.

3. Since 1965 the STEP programme is running works1.3ps for
middle and secondary school teachers. Daily lesson manuals are
prepared based on a modern approach and at the same time carry-
ing them through one grade every year. In five years they will
have covered the middle and secondary levels.
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SCIENCE EDUCATION IN PAKISTAN

Background

Education in Pakistan is a provincial subject, where it is
in the charge of Departments of Education. The Mini.;try of Edu-
cation in the Central Government exercises co-ordinating, policy
making, and advisory authority and runs some special institutions
and schools in centrally administered areas.

During the last 10 years, educational enterprise has seve-
ral times been subjected to detailed evaluation. Recently, a Na-
tional Commission of Education and Manpower has been assessing
education, with particular reference to its adequacy, appropriate-
ness and potential for meeting manpower needs, accelerating the
pace of development, and the problem of unemployment among
the educated.

There has been a distinct bias in education in favour of
science and technology. Another area of concern is the quality of
education, particularly at the higher levels. The aims of educa-
tional development include the provision of an educational system
which would f cilitate transition into an era of science and tech-
nology, and raising the quality of education at all levels so that it
may properly fulfil its nation-building tasks.

In the two provinces, East Pakistan and West Pakistan, as
well as in the centrally administered areas and institutions, the
educational structure comprises five years of primary education.
three years of middle school education, and four years of secon-
dary education, divided into lower and higher secondary. Scienc4:
education is compulsory at the primary stage, middle stage, high
stage and in vocational, technical and agricultural institutes.

This article is a condensation of a paper prepared by Dr . Abdul
Latif, Dean, Faculty of Agricultural Economics and Rural
Sociology, West Pakistan Agricultural University, and Mr. M
A. Jabbar, Deputy Educational Adviser, Ministry of Educati,
Islamabad.
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The present state of science education

Schemes of studies and courses have traditionally been
laid down by the examining bodies: by the Provincial departments
of education for grades Ito VIII and by UnivcrsitieF or Boards of
Secondary and Intermediate education, for grades 1X to X. Only
minor changes were made in these courses until about 2 years ago.
The position detailed here conforms to the pattern as established
by two National Committees in 1960. The changes currently under
implementation or at planning stage are covered in subsequent
sections.

Teacher training

Teachers for primary schools are trained in Primary
Training Institutes or Normal Schools. The training course,
originally lasting one year, is being extended to two years. Tea-
chers for middle schools are trained in Junior Training Colleges
or Teachers' Training Institutes, after secondary or higher se-
condary school eel- ificate. Teachers for lower secondary schools
are trained in Teachers' Training Colleges for one year after
a Bachelor's degree. There is no teacher training for higher
secondary schools; the minimum general qualification is a Mas-
ter's degree. Training qualifications for teachers of vocational
courses are currently under consideration.

Teachers for the primary and middle schools are gene-
rally prepared both in subject matter and teaching methodology.
As such, they are normally expected to be qualified to teach sci-
ence as well as other subjects. For the high school stage, tea-
chers should be degree holders in science, or should have com-
pleted higher secondary education and have taken science as a
special subject at the teacher training institution. There 13 ne-
vertheless a shortage of properly qualified science teachers. By
giving preference to candidates with a background of science for
admission to teacher training colleges, by offering substantial
scholarships to science graduates to attract them to the teaching
profession, and by enhanced provision for science courses at de-
gree level, the deficiency is being made up (the number of gra-
duates in science rose from 5360 in 1963 to 9740 in 1965).

Special institutions - Education E,xtension Centres and
their sub-centres - are charged with in-service training of
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teachers of secondary schools. Special independent institutions
and special wings in teacher training institutions have been esta-
blic:hed for in-service training of primary school teachers.

Science at the primary level

Pupils if. primary schools cover a course of elementary
general science, comprising health science, physical science,
elementary biology and agriculture. Emphasis in the first two
years is on nature study. Separate textbooks on science are pre-
scribed for grades 1V-V. All teachers are given some training
in elementary science at the training institutes, including how to
perform simple experiments by using locally available materials.
Three periods per week are allotted to science in grades 1 to V.

The teaching of general science in the primary school
aims principally, through observation, experience and activity,
at developing in the child:

an understanding of his physical environment and the
inter-relationship that exists in nature;

a desire for finding out the truth, an ability to investi-
gt to his surroundings, and to report facts accurately;

Science at the middle stage

In middle schools, there is a common course of general
science comprising biology and physical sciences. In addition,
students have to take agriculture, domestic science, practical
electricity or one of the industrial arts. Time allocation for
general science f.s 5 periods per week; and for practical or ap-
plied sciences, 3 periods per week. Principle objectives of the
course are as follows:

to develop a basic understanding of nature and of the
forces of nature;

to develop the habit of critical thinking and to draw
inferences from observations;

to diagnose ability In science, and to stimulate the
minds of children so that scientific ability and aptitude
is developed.
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Science at the high school stage

The curriculum at this stage has been diversified. Stu-
dents are allowed to elect for one group of subjects out of a total
of six: Humanities, .science, Commerce, Industrial Art, Agri-
culture and Home Economics. The most popular group next to
Humanities is Science. The time allowed for general science is
5 periods a week out of a total of 45-47 periods a week.

The students taking up the Science group, do not study
general science. These students take up one of the following in
addition to elective physics, chemistry and mathematics: (a) bio-
logy, (b) physiology and hygiene, (c) geometrical and technical
drawing, (d) geography, (e) other alternatives. The time allow.-x1
for all the subjects of this group is 18 periods per week. Before
1960-61 the elective science group was available in some regions
only at grade XI and XII. Since 1961 elective science has been in-
troduced in grade IX and X of many high schools.

The diversified curriculum also provides for agricultural
and industrial arts groups. The students taking up these groups
are required to study physics and chemistry as two compulsory
subjects.

Curriculum and teaching materials

Textbooks are generally written by subject specialists in
th..! colleges and universities, actual classroom teaclu.rs and
teacher trainers in the subjects, chosen through open competition.
These are then reviewed by competent persons and edited by sub-
ject specialists. The two provincial Textbook Boards then pur-
chase the copyright from the authors and publish the books.

Generally, the teaching aids and laboratory equipment for
school classes are manufactured indigenously and those for the
upper grades are imported. However, two Science Equipment
Development Centres have been set up to prepare designs and
specifications of equipment and aids required for science teaching.
These centres are also producing prototypes of equipment for
large-scale production.

The curriculum for secondary education now stipulates
that students taking up elective physics in grades IX and X will
carry out experiments on measurement of length and volumes of
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solids; simple pendulum; density and specific gravity; air pres-
sure; Archimedes' principle; calorimetry; lenses and mirrors.
In chemistry, simple operations are prescribed, such as solution,
filtration; crystalization; separation of mixtures; preparation
properties of common gases, and distinction between acids and
alkalis.

For the primary school le el, no emphasis is given on
having science rooms and laboratories. Instead, the students and
teachers are encouraged to work in open air for observation of
natural phenomena, collection of rocks, sand,common flowers,
fruits and simple animals. At the middle stage, also, the em-
phasis is on outdoor activities and some simple demonstrations
of experiments in general science .

For lower secondary general science, outdoor observa-
tion of phenomena, collection of specimens etc. are combined
with demonstration by teachers and simple experiments by stu-
dents. For elective sciences it is emphasised that the schools
should have laboratory facilities for conducting the minimum
number of prescribed experiments by the students.

Inspection and supervision

With the establishment of Pilot Secondary Schools offering
diversified curricula i.e. multilateral courses in elective science,
commerce, industrial arts, etc., the Education Extension Cen-
tres have started the nucleus of specialist supervisors in science,
agriculture, home economics, industrial arts with their specia-
lists. Similarly, in accordance with the Plan of Operation of a
Unesco /UNICEF Project for assistance in the introduction of
diversified courses and supply of equipment kits, two teams of
specialist supervisors (each having 5 members) have been set up.
Although there are no facilities for the training of science super-
visors, many of the science specialists in the Education Exten-
sion Centres and those of the supervisory teams already have a
Master's degree in science.

Major problems

Examination system: Changes are necessary !o eliminate
the current stress on memorizing, but reform of the system is
still at the planning stage.
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Scientific talents: New institutions have been designed to
meet the needs of the talented. but no measures have been adop-
ted for "early identification" of scientific talent.

Laboratory equipment: Owing to a rigid foreign exchange
position, a shortage of equipment for laboratories, particularly
for covering some of the new items of physics, is impeding re-
form of science teaching.

Recent developments in science teaching

Modernization of curricula

The higher secondary stage (grad.:s XI and XII) was the
first stage to be tackled. Using the talent of ontstanding Pakistan
scientists and benefitting from the work done in other countries,
new courses were developed, new textbooks prepared and all the
teaching staff given 6 weeks training. The new courses were in-
troduced in Grade XI in the year 1967. In 1968, the modernization
programme was extended to cover grade XII. In the same year,
the courses written during 1967 for grade XI were revised, in the
light of a review as well as comments and suggestions received.
Also in 1968, new courses were developed for grade IX. The tea-
cher trainers for this programme had previously been exposed to
modern courses and had a year's experience of teaching them.
Using these teacher trainers, the West Pakistan Education Exten-
sion Centre was able to organize orientation to the new courses
for 3,500 high school teachers at over 30 different centres in
West Pakistan in 1968.

The new courses have been introduced in all institutions
for all science and mathematics students of the lower and higher
secondary stages in West Pakistan.

The work still in progress relates to the production of
teachers' manuals and laboratory guides, equipment lists and de-
signs, and review and extension of the project. Preliminary work
for modernization at the middle stage has also been undertaken.

As has been stated earlier, general science syllabi for
grades IX and X of the schools in East Pakistan were modernized
through an exercise undertaken by the Directo,.. of Public Instruc-
tion, East Pakistan, in collaboration with the Boards of Interme-
diate and Secondary Education and the Education Extension Centre.
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A similar exercise has also been undertaker for modernizing the
syllabi of elective sciences, namely physics, chemistry and bio-
logy at grades IX and X.

Besides the Teachers' Training Institutes conducting the
pre-service training of science teachers, the Education Extension
Centre and the Board of Intermediate and Secondary Education,
Dace-- have been organizing special refresher courses for in-
service teachers to use the new syllabi and textbooks of general
science. In addition, an intensive short training programme for
science teachers to improve the evaluation and testing of students'
achievement has been organized.

With the assistance of some aid-giving agencies, several
summer institutes for teachers of physics, chemistry and mathe-
matics at the higher secondary level, were organized in East
Pakistan during the summers of 1966-68. The teachers who parti-
cipated in these summer institutes were supplied with modern
texts, teachers' and laboratory guides as well as equipment kits
consisting of a few important pieces of equipment.

Institutions for the gifted

Comprehensive high schools for the gifted, and superior
science colleges are new types of institutions designed to provide
education in sciences and mathematics of a level and type appro-
priate for the talented students. A separate cadre cif staff, se-
parate types of facilities and separate courses of studies and
examination are being developed for these institutions. Substan-
tial provision has been made for scholarships to equalize educa-
tional opportunity for talented students from all geographic areas
and socio-economic groups. All aspects of the programme are
being co-ordinated, and the resources are being pooled for the
successful execution of the project.
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SCIENCE EDUCATION IN PAPUA-NEW GUINEA

General Background

Papua-New Guinea consists of the United Nations Trust
Territory of New Guinea in the north, and the Australian Ter-
ritory of Papua in the south. Both 7 ties are governed by
the Administration of Papua and New Guinea, which is respon-
sible to the Australian Government in Canberra. It has a pop-
ulation of about two million people, speaking about 700 differ-
ent languages. Administration is financed by a substantial an-
nual grant by the Australian Government ($87,295,000 dollars
for 1968/69) and revenue raised from taxes and duties. The
total 1968/69 budget, announced in August, is $152,860,000.

The education system in outline

The school system is controlled by the Education De-
partment of the Administration, which operates its own schools
and Teachers Colleges, and controls and financially assists
similar institutions run by non-governmental Christian Missions.
Education's share of the 1968/69 budget is $16,541,000, an in-
crease of $1,478,909 on 1967/68. Two types of schools are op-
erated, a small number of 'A' schools which work on Australian
syllabuses, and a much larger number of 'T' schools. which
follow specially designed Territory syllabuses. The 'A' schools
cater mainly for overseas personnel on short-term contracts.
The 'T' schools are designed to cater for the educational needs
of Papuans and New Guineans, whose future lies in the Territory,
and whose wide variety of languages and cultural backgrounds re-
quire particular syllabuses. The table which follows shows the
present state of schools and enrolments.

This article is a condensaticn of a paper by Mr. M.N. Maddock,
Inspector of High Schools, Education Department, Territory
of Papua and New Guinea.
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Number of schools and enrolments, Papua-New Guinea 1968

'A' Sr.nools

Enrolment

'T. Schools
Enrolment

Primary Secondary Vocat./Technical

5

1

203

56

789

637
813

3

80 8

58
1 3 513 3 1

55

5 9

Primary 'T' education consists of seven years (Prepar-
atory and Standards 1-6). There is some discussion as to wheth-
er this should be reduced to six years, in order to spread re-
sources and make education available to more children. A pri-
mary final examination is held at the end of Standard 6, after
which about half the graduates pass into high schools, some carry
on to vocational/technical schools, which are being given ever-
increasing emphasis, and the remainder go to work or return to
their homes.

At the moment, high school courses lead to an externally
examined Intermediate Certificate at the end of 3rd year, and the
School Certificate at the end of 4th year. Plans are afoot to mod-
ify this system into a four year course (Forms I-IV) leading to
the School Certificate examinations as the only exter,a1 examina-
tion, with a turnout at the end of Form II. The e,rohasis on ex-
ternal examinations is being steadily decreased, with much mord
emphasis being placed on internal assessment

Technical schools accept students who have completed
Form 11 at high schools, and carry them on to a standard equiva-
lent to the school certificate at the end of 4th year.

In 1969, a senior high school is Leing established to take
a limited, number of highly selected students to 5th and 6th year.
More of these schools may be set up on a regional basis later.

There are various Third Level institutions, including
Teachers' Colleges controlled by the Education Department, a
number of special training colleges operated by Administration
apartments (Agriculture, Forestry, Health, Trade and Industry,
Public Service Commission), the University of Papua-New Guinea,
and the Higher Technical Institute. Entry standards vary; the
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University and the Higher Technical Institute at present take
high school graduates with the School Certificate into a preli-
minary year, before commencing degree and diploma courses.

In some areas (e.g. New Britain), there is almost 100%
enrolment in Primary schools. In other areas such as the South-
ern Highlands, where Administration control is relatively re-
cent, there is a n uch smaller percentage (about 15%) and some
remote areas have no schools at all.

All teaching is carried out in English, which is a foreign
language, first met by most children when they enter Preparatory
Class at Primary School, except in the regions where schools
have been established for a long time. All 'T' schools are
now operating on syllabuses constructed within the Territory.

In primary schools (both Mission and Administration), of
approximately 5 680 teachers in 1968, about 1 000 were recruit-
ed from Australia and elsewhere. In secondary schools (high
schools), of approximately 885 teachers, only about 130 were
Papuans and New Guineans. Primary teacher trainees undergo a
two-year course from Form III and above. The first graduates
of the new Teachers College at Garoka completed their three-
year course in 1968 and are joining secondary school staffs.

Science education

Natural science has been part of the primary curriculum
since the early 1950s, being allocated one or two periods per
week, and has gradually evolved from an almost pure nature
study, to a natural science course with increasing emphasis on
practical work and the physical scirnces. The emphasis on he
subject has not been strong, however, one of the major handicaps
being lack of adequate background on the part of the teachers.
Major revisions of the course were undertaken in 1966 and 1968.

Science began in High Schools in 1961, with Territory syl-
labuses being introduced for Forms I and 1! in 1966, and for Forms
Ill and IV in 1968. Science is a compulsory part of the high school
course and is allocated five or six periods per week.

No special facilities or equipment have been provided in
the past for primary science, or at the primary teachers colleges,
but all high schools are provided with laboratories and equipment
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as part of their normal development. In the larger established
schools, consolidation of laboratories is being undertaken, with
the eventual aim of providing a laboratory for each 30 periods of
science in the school.

Qualified science staff have always been difficult to obtain,
and the Territory is facing an acute shortage of science teachers:
in 1968, only 43 of 123 science teachers were qualified. A two-
year special Junior Secondary science teacher training course is
conducted at the Australian School of Pacific Administration
(A.S.O.P.A.), and science is one of the special subject areas at
Goroka Teachers College, but the graduates from these courses
will not fulfill Territory requirements for years to come.

The problem of developing a suitable syllabus

Imported syllabuses have served their purpose in the
Territory scene, and it is difficult to see how a start could have
been made in any other way. It is obvious that a sophisticated
science course, designed for people living in a technological en-
vironment, with access to adequate experiences in their every-
day life, is not suitable far Papua-New Guinea, but what should
constitute a suitable course? Thy majority of students come
from a rural, subsistance culture, where magico-spiritual be-
liefs-play an important part.

Counting systems vary among cultural groups, from a
base 2 in many highland areas, to a base 5 in many coastal and
island areas of Papua and occasionally a base 10, as found on
Rossel Island. The Aeed for any form of measurement is quite
limited, and there are no clearly developed concepts of distance-
time relationships. Lack of appropriate experiences in the cul-
tural background, with associated p. oblems ". awareness, needs
and motivation, and different ideas of causality, lead to difficul-
ties in dew-doping essential scientific concepts.

J.R. Prince, of the University of Papua-New Guinea, has
conductc:d a preliminary survey into the concept of conservation
in Territory school children, and his results indicate as has
been found elsewhere in other pre-literate societies, that con-
servation is developed in Papuan and New Guinean school child-
ren considerably later than in European children. In one of his
papers on his survey, he referred to four problems which he
regarded as in need of urgent tlxamination, namely: (I) lack of
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manipulative skills; (2) problems in logical operations; (3)
conceptual problems, particularly in conservation of physical
quantities; (4) causality problems. 1(

Basic scientific principles are the same wherever they
are taught. While this gives common ground to all syllabuses,
however, the selection of which units and which techniques are
appropriate to use as vehicles for developing a wholly novel ap-
proach to life is not an easy matter.

Territory pupils are very keen on their school work,
and are willing to spend vast amounts of time rote-learning
information from notebooks and textbooks, in order to pass an
examination for a certificate. The mere assimilation of know-
ledge about science, however, does not result in a behavioural
change in the pupil from a traditional mode of thinking to one
which will fit him to live in the modern scientific world.

How the territory is tackling the problem

The Syllabus Committee drawing up the new Territory
F.4h School Science Syllabus decided that a new angle was
needed to produce a flexible syllabus allowing for the wide
ranges existing in stases of sophistication of ti.e pupils, local
environments, local needs, teacher qualifications, and teacher
interests. S..:ience was analyzed down to a structural relation-
ship of what are considered to be the basic concepts common to
all branches, and grouped under the following headings:

Mathematical Ideas (e.g. number and relationships)
Physical Quantities (e.g. distance, time, wor': rrsncen-

trations)
Organization of the Universe
Attributes (properties or characteristics)
Organization (structure)
Classification (organization 'nto convenient groups on

the basis of attributes)
Discrete Units (recognizable levels of organization)

1/ Prince J.R. : "Bottlenecks in Papua-New Guinea Science
Teaching". Papua and New Guinea Journal of Education,
September 1967.
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Processes of re-organization (changes in the form of
matter involving energy)

Processes of observable movement (e.g. cycles,
vibrations)

Regions of influence (e.g. fields)
Conceptual models and their representation (Principle

of developing a model based on observation)

Any subject matter of Science can be dealt with in such
a framework, and the principle of the new syllabus is to treat
selected subject areas directly appropriate to the pupil in his
own area, to bring out these basic principles and their relation-
ships.

The key point in the structure is the student as an ob-
server. The critical observation of properties should lead to
ability to describe properties. This involves the need for spe-
ciric tools of description - how big?, how fast?, how hard?
leading un to the concept of physical quantities. This in turn
leads to measurement and the noting of relationship between
properties and to changes in properties, to the recognition of
a level of organization on structure, the concept of classifica-
tion, and the need for selecting discrete units to work viith.

These lead to an intellectual idea, or conceptual model,
based on observation, which can then conveniently be represen-
ted in some form by symbols. This model is only good as the
observations on which it is based, and can be modified by fur-
ther field observation.

For the first two years a broad area of subject matter
is listed. In the third and fourth years, no specific body of
subject matter has been prescribed, the teacher being allowed
to select suitably linked and balanced units from suggested
programmes. The syllabus has been divided into three areas -
Basic Core, Developmental Area and Research Area. The basic
core carries on through all four years of the syllabus, the lat-
ter areas being tackled in addition during third and fourth year.
In the basic core, a balance of physics, chemistry, biology and
geology topics are dealt with to bring out basic concepts.

Typical of the type of approach expected is a series of
activities suggested to bring out the principles of classification.
Pupils will first collect items at random and sort them into sets

91

9(3



on the basis of criteria they select themselves, from the ob-
served attributes. Later they will be asked to define the limits
of a set of items (e.g. leaves), and discriminate distinguishing
properties. These properties are then used to make a binary
key and a set of punched cards, which can then be used in clas-
sification of further specimens.

The important emphasis is on the principles involved,
and not on a traditional approach of learning vast quantities of
information about long-accepted classification systems. Selec-
ted traditional systems will be examined only as being useful
classifications based on the principles developed.

The Developmental Area is aimed at giving the pupil a
detailed appreciation, and a little historical background, of at
least one technological influence and one influence drawn from
the natural sciences, which closely affects the life of the people
in his district.

Tales abound in the Territory of the abuse of vehicles,
radios, watches, and other appliances, by people who fail to
appreciate that such devices are delicate pieces of machinery
requiring care and maintenance, and not just pouri pouri (magic)
boxes that perform when a button is pushed. Crowds flock to
the out-patients wing of Territory hospitals to receive the magic
"shoot" or "medicine" that cures all pains and illnesses, no
matter how minor. Villagers listen to the agricultural officer's
talk about agricultural methods, but still think the old men know
best. It is hoped that this area of study will go a long way to
reduce tendencies towards "cargo" cult beliefs, to improve at-
titudes to safety factors, to develop an appreciation of the need
for and the tools for achieving progress.

Many schools have chosen the internal combustion engine
as their theme, varying from motor vehicles in towns, to out-
board motors in some coastal schools. One school is building
an Amateur Radio station (radio being vital to the functioning of
Territory outstations), and many girls' groups are dealing with
the science of fibres and sewing machines. One school is build-
ing its whole developmental study around the station hospital -
from X-ray machines and sterilizing plants to disease control.
Agricultural studies around crops and animals are popular for
the natural science section of the Developmental theme.
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To keep the systematic mode of enquiry developed from
the Basic Core, a series of fourteen questions has been framed
as a guide to the Developmental study, Some of these are:

Can any movement be seen or experienced? (a) Can
the forces, fields and energy be identified? (b) Is there any
pattern shown by the movement?

Are there processes (chemical or physical) which can
be observed? Can the energy which causes this be identified?

Can the rate of any process, movement or change
be measured? If so, how?

Can the area of study be broken up into discrete
units?... how can they be defined?

How are these units distributed - evenly or unevenly?
any special concentrations?

What properties are shown by these units?

What distinguishing properties enable classification?

What structure or arrangement can be seen, or de-
duced from properties? Can broad patterns be seen therein?

What relationships are there - (a) between cause and
effect? (b) between structure and function?

What relationships can be found by measuring or ex-
perimenting?

During third and fourth year, pupils spend fourteen
weeks applying their mode of enquiry to trying to sci,ve a pro-
blem involving unknowns, with the aim of developing an appre-
ciation of how scientists make discoveries. The pupils are
actively engaged in recording observations and measurements
on the problem, and looking for relationships. The projects
may be individual or group efforts, and even institution-assisted.

Projects being undertaken by schools include water ta-
ble and creek flow studies, disease patterns, digital formulae
and digital hairs in village groups, percentages or parasitism
in poinceana moths, colour preferences in food, growth rate
and fertilizer studies and reef repopulation experiments. As
a result of a recent seminar, it is likely that some schools will
be undertaking alkaloid testing in territory medicinal plants.
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A syllabus such as this one must bring about a change
in the form of pupil assessment. At first, the Basic Core will
be externally examined by a short objective test of understand-
ing of principles. The schools themselves will carry out pro-
gressive assessment by similar objective tests, longer written
tests, practical tests, and the pupil's work on projects.

A strong programme of pre-service and in-service
training is needed to bring teachers to the new way of thinking.
While many are enthusiastic, others are suspicious of the
changes in the examination system, believing that standards
are best maintained by identical testing.

Laboratories

A new laboratory design goes into operation this year
being a large room in which there is a work bench around the
walls provided with sinks, water and gas points. The centre
of the room is to be equipped with movable trapezoid tables,
which can be paired together to make a hexagonal working
space for a group of 4-6 students, and will be used for ordinary
classwork, as well as practical work. The preparation room
incorporates a small wood-metal work unit for repair, main-
tenance, and making of equipment from local materials. Mobile
trolleys will 1'e provided to enable easy preparation and trans-
port of equipment for laboratory periods. The laboratories
are to be built in pairs, with the preparation room between.

Science in primary schools

With the new secondary course under way, attention has
Oeen turned to strengthening Primary Science. The syllabus is
being designed to underwrite the high sthool course; one main
emphasis will be on providing experiences which are lacking in
the cultural background of the students. UNICEF is providing
equipment kits for primary science.

Papua-New Guinea has made good progress in Science
education despite limitations, and is on the threshold of an ex-
citing new era, The United Nitioni assistance in equipment,
funds and staff is making a valuable contrlourion to this project.
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SCIENCE EDUCATION IN THE PHILIPPINES

General structure and teacher training

The Philippines Public Schools System consists of a six-
grade elementary school and a four-year high school. The ele-
mentary level (grades I-VI) is divided into a four-year primary
school and a two-year intermediate school. In some rural areas
only the primary school is present.

Most elementary-school cb"dren are in the public schools,
while most high school students are in private schools. Public
examinations do not feature very largely in the elementary and
secondary school stages, although internal class tests, mostly of
the 'objective' type are commonly carried out in the schools.
The better known private schools, however, select their students
on the basi3 of an entrance test, and the Philippines Science
High School at Quezon City selects its students on the basis of
country-wide scholarship tests.

Teacher training is a vital function of the school system to
provide for effective instruction. For this purpose there are nine
regional normal schools strategically located in the country and
supported by public funds. Nineteen state colleges and universi-
ties and eleven vocational schools also provide teacher training.
Most prospective teachers, howeve,:.. are trained in 238 private
institutions. (Figures relate to 1965).

Under the present set-up, elementary and high school tea-
chers undergo four years of pre-service training. Prospective
elementary school teachers formerly took from 6 to 9 units each
of science and mathematics courses white in training. Now there
is a concentration scheme whereby elementary student-teachers

This article is a condensation of a paper by Dr. Liceria B. Soriano,
Assistant Director of Public Schools, Department of Education,
Republic of the Philippines.
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may take more courses in their chosen fields of concentration
(e.g. science). Prospective high school teachers may major in
one or two subject fields.

The science teachers in secondary schools hold Bachelor
of Science in Education (BSE) degrees (major in General Science,
Biology or Physics), a four-year degree course after high school.
There are practically no chemistry majors, since the subject is
relatively new in the schools.

The last several years have seen the prosecution of an in-
tensive in-service training for all teachers in science and mathe-
matics. These programmes have been financed by the National
Science Development Board (NSDB) and run in co-operation with
the Department of Education. Possession of certificates of atten-
dance (if the training programme is recognized by the Bureau of
Public Schools) entitles teactwrs to salary increments and higher
positions.

The Philippires Association of Science Teachers is a na-
tional association of teachers which assists the Bureau of Public
Schools in upgrading science instruction. This association or-
ganizes seminars, workshops cr conferences in cooperation with
the Bureau of Public Schools as well as publishing a quarterly
journal on science.

Science curriculum and content

The science curriculum, like any other, is formulated by
the Board of National Education. The revised science curriculum
(1957) is summarized in the following paragraphs.

Elementary science is 'aught from Grades 1 to VI in the
elementary schools as a required subject. It comprises science
and health with various arrangements in the allocation of time be-
tween these related subjects. Elementary science has progt.:a-
sed from the traditional nature study and now draws from both the
biological and physical sciences, including aspects of earth sci-
ence. The new curriculum materials developed recently stress
such science processes as observation, description, classification,
measurement, inference, hypothesis, graphing, controlling
variables and experimentation. The content includes three major
topics: (a) living things (b) matter, energy, and motion (c) earth
and space.
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Articulation between elementary and secondary science
has been sought since 1962 when a national workshop on articula-
tion was attempted. Today, for instance, workers developing the
elementary science curriculum are looking to the Philippine BSCS
Adapted Biology Course* and the evolving programmes in physical
science for guidance on content and methodology.

There are two types of secondary schools: general high
schools and vocational. The latter are in three categories: (a)
agricultural (b) fisheries and (c) trade schools. The general
high schools have two kinds of curriculum: (a) college preparatory
and (b) vocational education. in addition, a special science cur-
riculum is found in many large city schools.

General Science 1 and Il are offered in all categories of
secondary schools. These courses consist of twenty -three
topics designed to be taken in increasing depth in the first IT
conci years.

In the general high schools, biology is offered in the
lege preparatory curriculum and in the special science clay ,

as well as in fishery and agricultural courses. Traditional 1 Ir-
ses in secondary school biology emphasize morphology ancl.
siology in relation to health and hygiene;there is some anatul
and taxonomy. Except for schools that are using the adapt ,Iftics
biology books, very few include ecology in their courses, as
teachers do not usually have training in ecology or conserv.

In the general high schools, applied chemistry is a 1 ire'
subject for third-year students in the vocational education
'Mille in the college preparatory curriculum, general chemist cy
an elective for fourth year students. In the special scienct t Hy
rieulum, chemistry is required. Most courses of study in ,s-
try have too much breadth of content while lacking in dept's

Physics is given, with varying time allotments, ac
year coursJ in the fourth year of nearly all types of secor
schools. The topics included in the high school physics c.
arc: mechanics, heat, electricity and magnetism, sound,
and light, and atomics.

* An adaptation of the Biological Sciences Curriculum Sit
duced for Philippine High Schools by the Science lid
Centre, University of the Philippines (see page 65).
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Textbooks, equipment and facilities

Preparation of textbooks is done on a competitive basis,
the competing books are evaluated by a committee, and the final
selection of the textbook to be used in public schools is made by
the Board of Textbooks. The Elementary Science textbooks now
used were adopted in 1962, while those for secondary schools
were last revised in 1961-1962.

Laboratory classrooms complete with benches, gas and
running water facilities and chemicals are found only in the bigger
schools, mostly in the Manila area. These high schools also
have modern teaching aids.

It would be a very rare elementary school that would have
a complete laboratory room, its own movie projector, filmstrip
projector or overhead projector. Educational television is limited
to a very select group of Catholic coll.eges with elementary schools
and the programmes are mainly in language and in arts. All
divisions (provinces) have each received a few micro-i,rojectors,
but these are hardly used for several reasons: (1) they require
electricity which most schools do not have and (2) fresh mounts
are difficult to prepare and project through n icro-projectors.

Several thousand science kits have been distributed to ele-
mentary schools but many more thousands of schools are still
without kits. There is considerable interest in improving equip-
ment from inexpensive materials utilizing the Unesco Sourcebook
for Science Teaching, which is given free to teachers who at-
tend five-day construction workshops. Recently, the Asia Foun-
dation has distributed a set of physical science kits to groups that
are willing to orgonize and undergo training.

Major problems

Insufficient equipment, materials and books: Among equipment,
the microscope presents the greatest problem, being too expen-
sive for many schools to have in sufficient numbers. Also, labo-
ratory supplies, and new books and references are needed, parti-
cularly with a view to suiting a science course to the specific con-
ditions in a school.

1/ See reference on page xix.
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Teacher education: Most of the attempts ID introduce new matE:r-
ials, new approaches and new developments in science teaching
are directed to in-service education of teachers. What is needed
is the integration numerous new aspects of science teaching into
the pre-service programmes of teachers. Teaching science as
enquiry needs further exploration - how are we going to teach fu-
ture teachers to use this method?

Need for local studies on teaching-learning: Studies on the various
factors and conditions that affect teaching-learning in our own
setting should provide data that could guide curriculum innovations
and improve teaching methods.

The Science Education Centre

The Science Education Cel-Are was organized in 1964 as a
part of the University of the Philippines. In co- operation with the
Department of Education and the National Science Development
Board (NSDB) it has the initial purpose of developing curriculum
materials (student texts, laboratory manuals and teachers' guides)
in science and mathematics for the elementary and secondary
school levels. The Centre is organized into five work groups
Elementary and General Science, Biology, Physics, Chemistry
and Mathematics - each under the chairmanship of a professor of
the University of the Philippines working full-time at the Centre.
The members of these groups meet from time to time and under-
take the writing and reviewing of manuscripts. Experimental edi-
tions of four high-school courses (two in mathematics and two in
science), and three courses in elementary school science were
ready for try-out in selected schools starting juiy, 1967. Work
has continued on the development of the other science and mathe-
matics courses, but a major activity of the programme s'nce then
has been the evaluation of the first set of courses.

The Science Curriculum Development Study

The development of materials for Elementary and General
Science has proved to be the most time-consuming, and in order
to complement the work of the Science Education Centre in this
field, the Bureau of Public Schools, in co-operation with the NSDB
and the Peace Corps in the Philippines, have organized a Science
Curriculum Development Study. The purpose of this project is to
modernize the curriculum n aterials on General and Elementary
Science, but the Bureau of Fub lic Schools project has concentrated
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particularly on developing teachers' guides. The materials of
both projects are oriented in rationale towards the AAAS: Science
A Process Approach 1/ but the developments of the lessons and
activities, are mostly indigenous.

As a step towards improving the quality of pre-service
training for science teachers, the Science Educatiod Centre, in
co- operation with ti, University's College of Education, plans to
offer a series of graduate courses (Master of Arts in Teaching)
covering the sciences r--1 mathematics for staff of teacher trai-
ning institutions for the period 1969-75. The courses will mainly
deal with the new curriculum materials.

Regional Science Teaching Centre

Complementing this programme, the NSDB, the Department
of Education and tI e University of the Philippines have recently
formulated a long-term plan to establish up to twenty Regional
Science Teaching Centres. These centres will provide up-to-date
pre-service and in- ...ie.,. 11-...e training programmes for school sci-
ence teachers, will organ' -ex meet'nys and conferences, and will
provide advice and informliinti to sc:.00ls on the setting up of sci-
ence libraries, and tne deveLpment and jse of new materials.
The staff of the Centres will be trains' in graduate programmes
at the Science Education Centre. The first Regional Science Tea-
ching Centre is Laing established in the Southern Philippines. Fi-
nancing for these new developments is being provided by the NSDB
together with UNICEF and the Ford Fur iiadon; some technical
assistance is provided by Unesco.

Apart from these major del loninents, a number of spe-
cial projects covering important but limited areas are underway.

Ateneo de Manila University Programme. This University, with
assistance from the Ford Foundation, has organized an educational
television programme which operates in the Greater Manila area,
This includes a series of programmes basc.:d on PSSC 2/ physics.
The Chemistry Department of the University has also made a

1/ American Association for the Advancement of Science.
Science ; a process approach. Washington, 1), C.

2/ See references on p. 65.
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Philippiue adaptation of CI3A1/ chemistry, which is being used in
a number of private schools,

National Study Group for Chemistry Teaching. This Group, which
includes both university and school teachers, as well as represen-
tatives from the Department of Education, the NSDB and industry,
works in collaboration with the National Commission for Unesco
in the Philippines and the Unesco Regional Chemistry Teaching
Project in Bangkok, Thailand. The Group organizes workshops
and training programmes with visiting lecturers. It is currently
working on a new chemistry curriculum for both general and
vocational high schools.

Production of science teaching equipment. Increasing attention
has been given to meeting the need for adequate science teaching
equipment in the schools. The Don Bosco Technical Institute,
near Manila, produces locally-made science equipment for pri-
vate schools on a commercial basis. Recently, a Physics Equip-
mein_ Centre has been established at the Uaiversity of the Philip-
pines with assistance from the Colombo Plan, and works in co-
operation with the NSDII and the Bureaux of Public Schools and
Vocational Education, in making physics equipment for general
and vocational schools.

i/ The Chemical Bond Approach, Earlhain College, Richn,ond,
Indiana 47375, U.S.A.
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SCIENCE TEACHING IN SINGAPORE

Background

The school system! The school system in Singapore is made up
of six years of primary, four years of secondary, and two years
of post-secondary education. The grades of the primary school
are referred to as primary-1 to 6, those of secondary school as
secondary-1 to 4, and the post-secondary as pre-university-
1 and 2. The average child in Singapore normally completes six
years of primary and four years of secondary schooling. Abler
pupils continue for an F. dditional two years in the pre-university
classes, which are preparawry to the universities and colleges.
Most schools operate on a two-session basis: one session in the
morning and another in the afternoon with a different set of pu-
pils and teachers.

Languve streams: In keeping with the accept policy of multi-
lingualism, each pupil is required to study at least two languages
from among the four official languages (English, Chinese, Malay
and Tamil) which are taught in the schools. Placement in a class
unit of a school is based on the first language, and classes within
a school having a common first language are referred to as a
stream. A school with two or more such streams is known as
an integrated school. The first language is generally the language
of instruction of the :stream but whatever the stream and the
first language, the aim is to have science and mathematics taught
in English in all the schools.

Examinations+ Throughout the whole school system there are
three external examinations conducted by external bodies: the
Primary School Leaving Examination (PSLE), the School Certifi-
cate (SC), and the Higher School Certificate (HSC) examinations.
The SC and HSC examinations of the English streams are con-
ducted by the Cambridge Local Examination Syndicate (England),

Prcpared by: Mr. Tan Choong Yan, Chairman, Science Teachers
Association of Singapore.
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while similar examinations of the other streams and the PSLE are
conducted by the Examinations Division of the Ministiy of Educa-
tion, Singapore.

Types of schools: There are three types of secondary school:
academic, technical and multipurpose. The multipurpose school
is a combined version of the academic and technical schools;
some have a commercial stream. Under a recently introduced
scheme, all schools have a common curriculum for the lower
secondary classes. The upper secondary classes of the different
types of schools have different curricula. In addition to languages
and a few core subjects, the ncademic schools offer subjects in
the liberal arts and pure sciences, the technical schools offer
subjects with a technical and engineering bias such as wooctwo k,
metalwork, technical drawing and engineering science, while the
commercial streams of the multipurpose schools concentrate ,m
commercial subjects such as typing, book-keeping and accoun's,
and omit science in the general education programme.

Science Programmes

Science courses: The school science courses are arranged vi r-
tically right through the system from primary to secondary and
pre-university. Thus, there is primary science for primary,
general science for lower secondary, and a variety of two-year
courses for upper secondary and pre-university classes.

The primary science course consists essentially of natu e
study during the first two years. Elements of the physical so:
ences are introduced in the third year and taught during the re
maining years of the primary science course.

General science is prescribed for the lower secondar-
classes in all types of schools, and is usually studied as three
different units of physics, chemistry and biology in each of thc
t-.-o years, rather than as an integrated course.

Selection and streaming occurs at the end of Secondary -'.
Selection for the various science courses available beginning
Secondary-3 is based more on ability than on choice. Two groups
of ability are usually distinguished in all types of schools. On:y
pupils in the higher ability range can offer two sciences at toe
School Certificate Examination.
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The pupils in the top ability group of the academic schools
may pursue a course either biased toward the liberal arts, with
subjects like history, geography and literature, or biased toward
the sciences, with two science and two mathematics subjects.
The higher ability pupils in the technical schools invariably fol-
low a course with an engineering bias, and also take two science
and two mathematics subjects. The combination of science sub-
jects available to them are shown in Table I. The lower ability
pupils in both types of schools take only one science subject.

Table I. Science Courses for Top and Lower Ability Groups

Ability Group

Top

Lower

Academic School

Physics and chemistry
Or

Biology and
physical science

Physical science
or

General science

Technical School

Physics and chemistry
Or

Engineering science
and physical science

Physical science

There are three streams in the pre-university classes: Arts,
Science and Engineering. At present, students in the Arts stream
do not take any science subjects and students in the other streams
do not take any Arts subjects, but this over-specialization will be
rectified in the future. The science subjects available in the sci-
ence and engineering streams are shown in Table II.

Table II. Subjects for the Pre-U Science and Engineering Streams

Science Stream Engineering Stream

Physics Physics
Chemistry General mathematics
Biology Pure mathematics
Botany Applied mathematics
Zoology Chemistry
General mathematics Technical drawing
Pure mathematics Metalwork
Applied mathematics

The pre-university may take either three subjects at prin-
cipal level and one at subsidiary level, or two at principal and
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two at subsidiary level. In addition,all students have to take the
compulsory General Paper . In exceptional cases, students may
be allowed four subjects at principal level.

The number of periods per week allocated to science teach-
ing at the different grade levels varies only slightly among the
schools, and for the various science courses it ranges from 3
periods in primary-1 to 8 periods for a principal subject at the
pre-university level. Each period is of 30 to 40 minutes duration.

Facilities for science 'teaching: On the whole, the secondary
schools are well-provided with laboratories. The laboratories,
large enough to accommodate a maximum of 40 pupils, are well-
equipped with proper furniture, apparatus and instruments for
the teaching of the whole range of science subjects. Primary
schools have no laboratories. While ample funds are available
to the secondary schools for meeting the recurring cost of sci-
ence teaching, it was not until recently that similar but lesser
sums were made available to the primary schools. In a few pri-
mary schools a classroom has been set aside specially for sci-
ence teaching. F.quipment and apparatus are not really adequate,
and in most primary schools the science teachers have to im-
provise their own apparatus and collect their own materials.
Generally, most primary and secondary schools have science
gardens except those located within the city and built on small
plots. Some of these garthms, maintained with enthusiasm, pro-
vide a variety of both botanical and zoological specimens for
study, while other gardens are less well utilized.

Film projectors and the epidiascopes are standard equip-
ment in secondary schools, and film-strips and slide projectors,
overhead projectors and film-loop projectors are also used in
some schools. Teachers still find difficulty in obtaining suitable
films, however, the only films available being the few belonging
to the Teachers' Training College, those available foi loan by
the information departments of the foreign embassies, and some
from public relations departments of a few industrial firms.

Educational television (ETV) is one modern teaching aid
which has been developed. Programmes for most of the subjects,
including science taught at lower secondary level, have been
prepared locally, and are televised throughout the year, each
programme being repeated twice a week. Teachers' guides
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giving notes on the aim of the lesson and a summary of the pro-
gramme are distributed. The notes also provide instructions
for teachers ori how to prepare the pupils for the programme,
provide background information on the topic and give suggestions
of possibie follow-ups to the lesson. Although the programmes
are directed at present only to the lower secondary classes, ETV
has become an integral part of science teaching at this Level. 1/

Methods of science teaching: There is a strong emphasis on
practical work, ano teachers, especially in the secondary schools,
adopt the practical app.:-oach wherever possible. The organiza-
tion of laboratory work includes demonstrations by teachers and
pupil participation in groups or in pairs. Generally, more demon-
strations are used at the lower levels, whilst pupil participation
is a common feature in the upper secondary classes. The nature
of the experii-.1nt and its complexity, the experience of the tea-
cher in handling large numbers of pupils working simultaneously,
and the dexterity of the younger pupils are some of the factors
that determine the type of laboratory organization adopted by the
teacher. Pupils are given ,nttructions for the conduct of tra-
ditional types of experiments and are allowed to carry out the
experiments, make observations and draw conclusions. At the
nd of each experiment they are required to write in a record

book the aim of the experiment, a description of the procedure
used, the observations made, any calculations made, and con-
clusions drawn. The experiments are of the preparation, exam-
ination, observation and verification types. They are thus exer-
cises in training of ability to interpret instructions, manipulate
equipment, and make correct and precise observations. Although
numerous published practical workbooks are freely available on
the market, many teachers prefer to prepare their own experi-
mental job sheets and cyclostyle them for their pupils. In most
cases these prepared scripts of experimental assignments are
made to modify the traditional and introduce new approaches.
This practice shows a strong desire to innovate and adapt modern
ideas of science teaching.

1/ Refer to: Bulletin of the Unesco Regional Office for Education
in Asia, Vol. ll, No. f (September 1967) Widening horizons
of Education in the Asian Region. Bangkok, Unesco, 1967.
83 p. pp. 61-67.
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Modern methods: Most science teachers are aware of the various
science programmes aimed at improving science teaching and
learning that have been developed in the more progressive coun-
tries throughout the world. Several teachers have been abroad,
mainly to the United States and the United Kingdom, to study mo-
dern trends and techniques of science teaching. Many teacher
trainers are staunch proponents of the new methods of science
teaching by the discovery and inductive approaches. In the lower
secondary levels, where science teaching is not restricted by a
common examination, a number of teachers al, trying out the me-
thods in a limited way. At the higher levels, many problems are
encountered in any attempt to adopt the modern method within the
existing system of repressive external examination, a rigid cur-
riculum, and an uncompromising attitude towards educational
achievement. Great importance is attached to passing examina-
tions with high grades, so much so that teaching procedures tend
to be examination-oriented. Teachers are judged by the perfor-
mances of their pupils at examinations. As a result, teachers are
compelled to coach rather than teach. Science curricula are very
extensive and, to satisfy the examination objective, coverage of
the syllabus becomes a necessity. Furthermore, the traditional
pattern of examination questions does not encourage the use of
new methods of science teaching. Under these circumstances,
science teachers, espf cially those preparing pupils for the ex-
ternal examinations, are unable or reluctant to adopt the new
methods. Now however, the Ministry of Education is taking ac-
tive steps to overcome these difficulties and to introduce modern
science teaching methods in all the schools.
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SCIENCE EDUCATION IN THAILAND

Background

Elementary (primary) education is compulsory, and is
divided into two sections: Lower Elementary Education (Prathom
I-IV) and Upper Elementary Education (Prathom V-VII).

Secondary education takes individual differences into con-
sideration. It is therefore divided into two streams: the general
stream and the vocational stream.

In the general stream, secondary education implies five
years of study: three lower forms (Mathayomsuksa or M.S. I-
III) and two upper forms (M.S. I " -V). Those who have comple-
ted the two upper forms are qualified to apply for admittance to
institutions of higher education.

For the vocational stream, schools arrange courses of
various lengths from about one to three years, depending on the
character of the trade or profession to be taught. Some of the
courses may require as foundation the three lower forms of the
general stream of secondary education.

The supply of school teachers comes from various types
of institutions. The 25 teacher training institutions (teachers'
colleges) are the major source of supply, but other important
sources are the College of Education in Bangkok and the Faculty
of Education at Chulalongkorn University. The main types of
teacher training qualifications and courses are as follows:

1. Elementary Education Certificate: A 2-year course
at a Teacher Training School. The qualification for entry to the

This article is based on a report prepared by Mr. Sanan Surnitra,
Under Secretary of St ite for Education; Dr. Bitak Raksaboldej,
College of Education, Prasarninitr; Mrs. Songsi Chutiwongse,
Science Supervisor, Dept. of Teacher Training; Mrs Sake
Sukapinda, Science Supervisor, Dept. of Secondary Education,
Ministry of Education; and Dr. Sunt Techakumpuch, Asst.
Professor, Faculty of Science, Chulalongkorn University.
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course is completion of grade 10 (M.S. III). Holders of this
certificate can teach up to grade 7 (Prathom VII).

2. Secondary Education Certificate: A 2-year course
at a Teachers' College. The qualification for entry is comple-
tion of grade 12 (M.S. V) or holding of Elementary Education
Certificate.

3. B. Ed.: A 2-year course after Secondary Educa-
tion Certificate at a College of Education or a 4-year course
after grade 12 (M.S. V) at a College of Education or the Faculty
of Education,. Chulalongkorn University. B. Ed. may also be
taken as a 1-year course at Chulalongkorn University after an-
other bachelors' degree.

Science in the Elementary Schools

in Lower Elementary Education (grades 1-4), elementary
science is taught for 3 hours out of a total of 25 class hours per
week. Topics for study in these grades are:

Plants Change
Animals Weather
Non-living things (soil, Natural phenomena

rocks and minerals) Natural forces

For Upper Elementary Edu4:ation (grades 5-7), science is
allocated 3 hours from 30 class hours per week. Topics arc:

Weight and measurement Matter and energy
Living things Natural forces

Information on science

In the last topic area pupils are intended to learn about
the progress of science and events connected with it.

In the teaching of science, scientific method has a place
equal in importance to that of knowledge and understanding.
Using the scientific method includes defining the problem with
its limitations, collecting and recording relevant accurate facts.
using a hypothesis to explain the facts, and testing the hypothesis
to see whether or not it solves the problem.

The syllabus also mentions that extra-curricular work
should be encouraged. Teachers are asked to make use first
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of familiar objects in the pupils' immediate environment for
study, and then to select unfamiliar objects. The Elementary
Education Syllabus also emphasises that, in teaching science,
the conservation of natural resources should always be brought
to the attention of the pupils.. Teachers are. asked to give ad-
vice and suggestions as to how their pupils' knowledge of sci-
ence should be applied to everyday living.

Science in the Secondary Schools

Lower Secondary Education covers a period of three
years (grades 8-10). In the General stream, there are usually
30 hours of teaching per week, whereas in the Vocational strum
there are 35 hours. In both streams, however, science is
taught for 3 hours per week, covering the following topics:

Grade 8 (Mathayomsuksa I):

Earth Electricity in the atmosphere
Water Magnetic force
Air Wc:ght and mass
Sun Preservation of resources
Living things History of science

Grade 9 (Mathayomsuksa 11)

Natural food resources Nature of water
Relations between living Atmosphere

things Light
Mineral resources The Milky Way
Combustion and fuel Nature of electricity
Heat in daily life

Grade 10 (Mathayomsuksa III)

Fertilisation and Sound and hearing
reproduction Lighting at home

Weather Simple visual instruments
Machines Communications and
Chemical substances transportation by elec-
Science helps to tricity

make progress

The syllabus stresses that there should be sufficient practical
work, and applications should be through experimentation,
simple construction or calculation.
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The syllabus for Upper Secondary Education provides for
two years M the general stream, and three years in the voca-
tional stream. Each week consists of 30 to 35 class hours.

Science is taught in the general stream as follows:

Science course : Science (:thysics, chemistry, biology)
- 8 hours per week

Laboratory work - 2 hours per week

Arts course : General Science 4 hours per week

General course: General Science 4 hours per week.

Students in the general course may have the opportunity to take
some vocational subjects, and in this case they may also elect
to study two of the subjects, physics, chemistry, or biology -
for 4 hours per week in place of General Science. Science sub-
jects are not specifically included in the syllabus for the voca-
tional stream.

The General Science syllabus covers topics in biology,
chemistry, physics and meteorology, and includes topics such
as atomic energy, waves of various energies, industry in
Thailand and others.

Students in the science course are required to select
four from the following five courses: three courses in physics
(mechanics; heat, Ugh and sound; electricity and magnetism)
one course in chemistry and one course in biology. In addition,
students select two of the following laboratory subjects during
their two-year period in the science course of the general stream:
mechanics; heat, light and sound; electricity and magnetism;
chemistry; biology.

Problems
Some of the aims of science teaching in the elementary

schools are to help the pupils to have an interest in their natural
environment, to appreciate the cause and effect relationship in
science, and to use their acquired knowledge to improve their
own way of life and thabof their community. At the secondary
level, the aims areas listed on the next page.

Ill

1



1. To develop an understanding of the principles and
theories of science and to acquire skills in handling scientific
apparatus so as to form a basis for further studies.

2. To enable students to utilize some of their know-
ledge of science in certain occupations.

3. To develop an understanding of the environment and
the scientific principles which are useful to life and to peacefu'
living, and to know how to apply the scientific method in their
daily living.

4 . To cultivate skills for applying the .cientific method
in solving problems .

5 . To develop in students a scientitic attitude.

6. To provide knowledge of the conservation of natural
resources.

It nriy he stated that science ecluc;:tion at all Levels in
Thailand has yet to advance co:isicierably to reach the goals
specified in these objectives. The present slow progress has
much to do with the age-old problems of shortage in personnel,
equipment, and material, which stem from insufficient funds.

Exam _pies of improvement Programmes

A mi2W activity which is expected to have some effect
toward reforming science teaching is the Comprehensive School
Project of the Department of Secondary Education, Ministry of
Education. The main aim of this programme, which has been
in operation since 1966, is essentially to provide an opportunity
for the student to concentrate on the study area in which he is
most apt. The plan covers from the beginning of the lower
secondary school up to the completion of the higher secondary
school /eve'. Approximately one million U.S. dollars will be
allotted to science teaching, of which about three quarters
will be spent on buildings and laboratories, and the rest for
equipment and other material. A science teaching centre has
been created in connection with this project, mainly to improve
science teaching through in-service courses for teachers and
the distribution of information. As a consequence of this pro-
gramme, a science curriculum reform programme has been
initiated, covering the lower secondary school curriculum so
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far. It is intended that the upper secondary school curriculum
will be covered in due course.

Thailand has also been the host to the Unesco Chemistry
Teaching Project. This started in 1965 in the Faculty of Science
at Chulalongkorn UniversitY as a regional project, and involved
consultants from Australiz, Europe, and the U.S.A., working
with university and scF.00i chemistry teachers from Asia to
produce new curriculum ineterials. It is now a Unesco-assisted
project for Thailand, but participants from other countries
work at the project from time to time. The programme also
includes training courses for school teachers. Arrangements
have now been made to expand the scope of the project to include
physics as well as chemistry.

The Government is also contemplating the establishment,
with assistance from the United Nations, of a national centre for
science education. It is envisaged that this centre will carry
out research and development covering, subject matter, instruc-
tional techniques and media, teacher training, and production
and maintenance of science teaching equipment.

In-service courses for science teachers have been con-
ducted since 1950 by the Ministry, with the Science Society of
Thailand as co-ordinator. University personnel ale involved,
and assistance has been provided by Unesco/UNICEF, and the
Colombo Plan and USAID.
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SCIENCE TEACHING IN THE REPUBLIC OF VIET -NAM

Present Status of Science Teaching

The teaching of science at the first level, which was
completely revised in 1967, has a purely practical and local
character.

At the second level, science teaching has as a goal to
advance the scientific evolution of students to the level of that
in other countries.

At the first level, science is taught by means of lessons
in direct observation. Science is a compulsory subject for all
pupils in all classes in the proportion of one tenth of the general
curriculum. However, a particular qualification in science is
not expected for the primary school teachers. At the first level,
all teachers are required to build up an individual school mu-
seum, and to contribute toward providing the school with a mu-
seum as complete as possible .

Each teacher is required to teach science by the direct
observation method; by guiding the pupils to observe in as de-
tailed a way as possible the things which are in their environ-
ment.

Curriculum and Teaching Materials . A special Commission
was appointed by the Department of National Education to draft
a new curriculum which went into effect in 1959. A committee

This article was prepared from an outline in French received
through courtesy of the National Commission for Unesco,
Republic of Viet-Nam.
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comprised of teachers with ability both in the teaching of science
and in writing, was commissioned to write new science textbooks
following the guidelines established by the Central Commission
of the Department of Education.

The 1959 science teaching curriculum was revised in 1967
' according to the following objectives:

a) The curriculum should be at the level of primary
school children;

b) The curriculum should be practical; this means that
the days of science teaching by books alone are over;

c) The curriculum must be regional; the instruction
must be based on the environment characteristic of
each region.

In accordance with the curriculum now in force, textbooks
which are succinctly but clearly conceived are written and produced
to satisfy the particular needs of each school.

In general, the Department of National Education does not
spend a great deal for the provision of science teaching materials
at the first level.

Each teacher is required to manufacture the necessary
items, using the resources of the region. The Instructional Ma-
terials Center studies the specimens sent by the teachers who
initiate them with a view to their subsequent widespread diffusion
whenever the Center thinks it appropriate .

Currently, thirteen provincial primary teaching services
each have a very useful mobile scientific laboratory. The Inter-
national Volunteer Service (IVS) is always ready to provide as-
sistance to any of these thirteen laboratories.

Supervision in the primary schools does not present any
particular problem.

Science teaching at the Second Level

Secondary education is divided into the first and second
cycles. In the first cycle, natural science, mathematics, physics
and chemistry are compulsory for all pupils. One or two hours
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of classwork per week are allocated to the teaching of each of
these. There is no practical work.

In the second cycle (higher secondary), science con-
stitutes an important part of the general syllabus and is divided
into two distinct streams:

Stream A - experimental science;

Stream B - mathematical science.

Time allocations for science subjects in Higher Secondary
Education : hours per week

Subject Experimental Mathematical
Science Science

Natural science 2-4 1-2
Physics/chemistry 4-6 4-6
Mathematics 2 6-8

Of 230 secondary schools in rural regions, only 39
schools, or about 17 %, have well-equipped laboratories. The
teaching material prescribed in the curriculum is not available
in the schools of these region.

In 1968, results in the science streams of higher second-
ary education were as follows:

9,648 candidates admitted to the Baccalaureat
1st part, Experimental Science;

14,034 candidates admitted to the Baccalaureat
1st part, Mathematical Science;

4,944 candidates admitted to the Ba,..culaureat
2nd part, Experimental Science;

4,957 candidates admitted to the Baccalaureat
2nd part, Mathematical Science.

Teaching personnel. The teachers in the first cycle undergo a
one-year course of teacher training in the Faculty of Education.
Teachers in the secoad cycle must undergo four years of study
in the Faculty of Education or the Faculty of Science ( for a de-
gree in science teaching). The total number of science teachers
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in the first cycle of secondary education is presently 245 with a
diploma, and 774 without a diploma. In the second cycle, how-
ever, 520 science teachers have a diploma, and only 80 are with-
out a diploma.

Curriculum and teaching materials. The science curriculum is
drawn up by the Ministry of Education and Youth. Under this
Ministry, the Instructional Materials Centre edits the science
textbooks after they have been revised by technical and teaching
consultants.

The supply or teaching and laboratory materials depends
partly upon importation and partly upon foreign technical assis-
tance. The estimated cost of installations of materials in schools
of the second cycle for the year 1968 was US $53,900.

The principal problems

The shortage of qualified teachers (as a result of the gen-
eral mobilisation for war), the inadequacy of Laboratories and
scientific installations and the subservience of teaching methods
to the exigencies of examinations are the greatest problems in
science teaching.

A further handicap is that there is no body of supervisors
or inspectors specialised in science, nor is there any arrange-
ment for training such people.

The Present Pro,gramme for the Improvement
of Science Teaching

First level

At the present time all primary schools follow the curri-
culum revised in 1967 which, it may be noted, has been slightly
modified to meet immediate needs. In-service courses oriented
particularly toward science teaching are held at the Centre for
In-service Training in Saigon. As a result of this, all of the
provincial primary teaching services have organized during the
1969 summer vacation an in-service course designed to help the
teachers to provide a truly efficient teaching programme. There
is not, however, a substantially new science teaching programme
in operation in the country.
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Second level

A recent decree of the Ministry of Education and Youth
stipulates the formation of a committee on science and mathe-
matics teaching for the second cycle. The objectives of this
Committee are the following:

To elaborate and propose a revised science teaching
curriculum which is adapted to current progress in
the world of science;

Prepare science textbooks which will conform to the
new curriculum;

Organize in-service and pre-service workshops for
science teachers and laboratory personnel;

Maintain continuing liason with the SEAMEC Regional
Centre for Education in Science and Mathematics in
Penang, in order to be able to send teachers and
students there to improve their knowledge, and to
learn to make simple laboratory equipment with lo-
cally available raw materials.
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SCIENCE EDUCATION IN WESTERN SAMOA

The national educational system of Western Samoa com-
prises three stages of school education: primary, lower secon-
dary (intermediate), and secondary. There are 153 primary
schools: 127 Government, and 26 administered by different reli-
gious missions. Of the more than 25,000 primary school popula-
tion, some 80% attend Government schools while the remainder
attend mission scl.00ls. There are over 6,000 pupils in 39 schools
at the Intermediate stage. There are six schools at the secondary
stage; three of these are government schools. (Figures refer
to 1968).

ello present status of science education

Primary school: In the first three grades of this level (Primers
1-3) science instruction is in the form of incidental environmental
day-by-day studies depending of what the pupils may bring to
school, or on what the teacher may plan for his class; e.g. ''na-
ture walks", One how per week is allocated for this subject. At
present, there is no Education Department programme for this
level. In the upper grades of the primary schools (Stand rd:
a weekly programme is published each term in the Department's
publication uTomatau". A list of topics to be covered each week
is given together with teaching notes and lesson preparations.
This is further supported by fortnightly broadcasts to schools
whereby teachers are asked to prepare appropriate materials
before the broadcast lesson.

Intermediate level: (Forms I and II) In conjunction with a cur-
rent Unesco/UNICEF project in science education, provisional
syllabuses in Basic Science for these grades were completed and

This article is a condensation of a paper prepared by Mr. Tama lie
Pine Matalavea, Headmaster, Falealili junior High School,
Poutasi, Western Samoa.
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introduced into schools in 1967. These are detailed lesson-by-
lesson schemes of work. Revision of these lessons continues as
the project proceeds. Of the 25-hour weekly timetable in schools,
14 hours are allocated to Basic Science: one hour for the class-
room lesson and fifteen minutes for radio broadcasts to support
and extend concepts taught in the Classrooms.

Junior High Schools: (Forms III and IV) Syllabus concepts in the
form of 'outline schemes- were also completed in 1967, and are
taught where Forms III and IV are attached to the Intermediate
classes. Further revision and additional topics related to the
Samoan environment are constantly in mind.

Secondary education: Science teaching at the second level is aca-
demic and taught mainly for examination purposes. At present,
students of local secondary schools are prepared for the New
Zealand School Certificate and University Entrance. A student
may study either general science or select from physics, chemis-
try and biology as separate subjects. A majority of secondary
schools offer optional science at Form IV, (Grade 10) when three
periods (40 minutes each) are given for each disciplihe. Consi-
derable improvement in the provision for the separate disciplines
at a Form V level (New Zealand School Certificate) has come
about following the supply of UNICEF equipment which arrived
early in 1968.

Teaching personnel

There is an overall shortage of science teachers at all le-
vels. In Government schools, the highest level of training is that
of the Teachers Training College in Apia. At this College, Gene-
ral Science is an optional subject. A small number of students
are now attempting New Zealand Certificate Biology.

So far as is known, there arc no teachers in primary or
intermediate school with special qualifications to teach science.
In-service training between school terms of those teachers fol-
lowing the Unesco Science Syllabus has been in operation from
late 1965. Such teachers pay the cost of attending in addition to
giving up vacation time.

The one Government Teacher Training College in Western
Samoa has offered since 1968 a three-year trailing to st /dents
who are due for posting as teaching staff.
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Curriculum materials and laboratory equipment

Few or no science textbooks suitable for Samoan pupils arc
to be found in primary, intermediate or junior high schools. A
number of recent Australian and New Zealand school texts for
science would be partly suitable for Samoa, but there are insuf-
ficient funds for their purchase.

It is now intended to prepare a text for the use of pupils in
Form I. The content will aim to draw to a maximum from the
Samoan environment, and will correlate with the teaching syl-
labuses now in operation, taking into consideration the very limi-
ted experience of the pupils.

Only the secondary schools have special laboratory pro-
vision. Of these, seven possess minimally satisfactory labora-
tories. Most available laboratory equipment for intermediate and
secondary schools has been procured through agreement with
UNICEF. To provide for replacement of equipment now in use,
items may be purchased directly by schools from a reserve store.
A small workshop is also being developed for the construction of
simple science apparatus for purchase by schools. The supply of
equipment can only be sustained on a self-supporting baSis. No
items are manufactured locally as yet.

A small number of schools are now studyingthe possibility
of building special science rooms. The Unesco adviser is at pre-
sent assisting in recommending the adaptation of existing class
rooms, for a low cost conversion.

The principal problems

Improvement in the standard of training in science at the
Teacher Training College should carry a high priority. It is hoped
that further assistance may be obained in the later development
of the Unesco/UNICEF project toward the improvement of teacher
training.

A potential problem, now increasing, is relating manpower
requirements to the supply of young people educated to particular
levels. A more comprehensive approach to education is required.
Science teaching in the junior high schools and for less academic
streams in the secondary schools must also be planned to he re-
levant to the Samoan situation.
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Regional and sub-regional science projects

THE UNESCO PROJECT

FOR CHEMISTRY TEACHING 1N ASIA

Bangkok, Thailand

The General Conference of Unesco, at its thirteenth ses-
sion, adopted a resolution to organize a Pilot Project for Chemis-
try Teaching in Asia for the purpose of initiating a fundamental
re-orientation in the way of teaching chemistry through the use of
modern technical devices and methodology. An agreement was
signed between the Government of Thailand and Unesco in 1965 to
locate the project at Chulalongkorn University, Bangkok. The
project started as a regional project, but since 1967 has become
a national project with a regional character.

The primary aim of the Project is to assist science
educators in their task of carrying out reforms in chemistry
teaching. The Project is operating along two major lines which
are distinct but coordinated: (1) Modernization of the chemistry
courses and development of new teaching materials. (2) Assis-
tance for in-service and pre-service teacher training, improve-
ment of examinations, and textbooks, and use of the latest methods
of teaching.

An International Working Group was formed at the Project
during 1965/66. It consisted of chemistry teachers, scientists,
and other consultants drawn from universities and teacher training
colleges throughout Asia. The Group carried out basic research
work into the actual chemistry content which is found in most school

This article (here somewhat condensed) was prepared by Prof. J.
Zyka, Director, Unesco Project for Chemistry Teaching in Asia ,
Bangkok.
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courses. The participants also took part in writing programmed
instructional sequences, developing suitable chemical systems for
student instruction, making 8 mm. short film loops and mainly de-
veloping low-cost kits for experimenting at secondary school level.

This work is continuing, and Unesco is drawing to the Pro-
ject at Bangkok recognized leaders of curriculum-reform projects
from different parts of the world, in order to share their experi-
ences in a first-hand way with the Asian science educators parti-
cipating in the Project.

Unesco has invited science educators in each Asian country
to organize a Study Group for Science Teaching Improvement,
which can affiliate with the Project and receive support and help
in its work. These Study Groups exist in Afghanistan, Burma,
Ceylon, India, Indonesia, Iran, Israel, Japan, Republic of Korea,
Nepal, Malaysia, Philippines, Pakistan, Republic of China, Singa-
pore, and Thailand. Unesco is assisting these Study Groups in
several ways: by supplying experimental teaching materials pre-
pared by the International Working Group in Bangkok to stimulate
local preparation of textbooks and other teaching materials; by
arranging for representatives from outstanding curriculum reform
projects to visit study groups as consultants for in-service cour-
ses for teachers, or as consultants on curriculum reform and the
preparation of teaching materials; and by providing fellowships
for members of National Study Groups to come for periods of 3-6
months to work with the International Study Group at the Project in
Bangkok. (The Project's topics are now being extended to include
Physics in 1969 and are expected to cover science in general in the
coming years).

In inviting local study groups to affiliate with the Project
for Chemistry Teaching in Asia, a major purpose is to help re-
duce the sense of isolation that many such groups experience. The
reform of chemistry teaching in a particular country is not a
once-for-all achievement; it is a continuous process of renewal,
drawing inspiration from research in chemistry teaching which is
taking place in many parts of the world.

The Project can supply study groups with resource mate-
rials, and act as a clearinghouse for information about the activi-
ties of these groups. In order to disseminate this information, a
bi-monthly Newsletter is published at the Project in Bangkok and
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distributed in about 500 copies. In return, study groups are asked
to send to the Project their comments on the resource materials
supplied to them, and accounts of experiments which make use of
these and other chemistry teaching materials; they are also asked
to keep the Project informed of their activities.

Materials produced at the Project

1. Programmed instruction sequence, 1966;

2, Teachers' Guide to the above programmed sequence;

3. Film loops in cassettes (8 mm.);

4. Teachers' Guide to film loops and film loop produc-
tion notes;

5. Compound formation (Vols. 1 and II), (teachers' digest);

6. Chemical equilibria, (teachers' digest);

7, Experiments on chemical equilibria;

8. Experiments on compound formation;

9. Compound formation Vol. I (Thai translation);

10. Experiments on chemical equilibria (Thai translation);

1 1. Newsletter, a bi-monthly periodical;

12. Prototypes of low-cost kits: "Teaching experiments on
chemical equilibria", "Teaching experiments on com-
pound formation" and "Teaching experiments on rate
of chemical reactions".
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THE SEAMEC REGIONAL CENTRE

FOR EDUCATION IN SCIENCE AND MATHEMATICS

Penang, Malaysia

The South-East Asian Ministers of Education Council
(SEAMEC) approved in principle a regional project for Education
in Science and Mathematics, to be established in Penang, Malay-
sia, at its second conference held in Manila in November 1966.
Following upon this, a Steering Committee, composed of two de-
legates from the six participating countries, namely, Indonesia,
Malaysia, Philippines, Singapore, Thailand and Republic of Viet-
Nam was formed and held its first meeting 1967.

With the assistance of a Task Force, made up of top level
educators from the region, the Steering Committee tabled a Draft
Development Plan, at the third conference of SEAMEC held in
Singapore in February 1968. The Draft Development Plan was re-
viewed and revised in April 1968, and at its third meeting held in
Manila in May 1968, the Steering Committee approved the Refined
Development Plan for submission to SEAMEC and to the Govern-
ment of Malaysia acting as the host country.

Objective and functions of the regional centre:

The objective of the Regional Centre is to help the parti-
cipating countries in improving the teaching of Science and Mathe-
matics in the region in order to lay the foundations for meeting
the technically and scientifically trained manpower requirements
of the region. It is proposed to start initially at the elementary
and secondary levels and to involve teacher training institutions
and Colleges of Education, Faculties of Universities as may be
necessary in implementing the programme".

This article is based on papers prepared by Mr. C. Ganasalingam,
Programme Co-ordinator of the SEAMEC Regional Centre for
Education in Science and Mathematics, Penang.
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In proposing to concentrate initial efforts on the teaching
of science and mathematics at the first and second levels, it is
felt that very far-reaching effects on the social and economic de-
velopment of this region can be achieved. The actual social and
economic development of the region ultimately depends on the
many who will not be educated beyond the secondary stage of edu-
cation. This emphasis in improving science and mathematics
education will, it is hoped, help to build up the educational base
for industrial growth and technological change.

Care has consequently been taken to ensure that the Re-
gional Centre will not be competitive in an adverse way with na-
tional institutions or programmes that are already in existence
or operation. In order that the Regional Centre functions only
to complement and supplement national programmes in member
countries, the following guiding principles have been followed:

1. Only projects which are attainable through regional co-
operation at a benefit rate higher than could be obtained by simi-
lar expenditure at national levels are to lot organized.

2. Priority will be given to courses for key personnel from
the various member countries, who on completion of the training
received at the Regional Centre could be counted upon on their
return to train thousands of teachers in their respective member
countries on the Latest developments in the teaching of science
and mathematics.

3. The Regional Centre is to act as a catalyst in stimulating
action and in disseminating the latest developments in respect of
science and mathematics education in the region. Where a mem-
ber country has taken the initiative in developing new program-
mes, the Regional Centre will plan to extend the benefits of such
programmes to other member countries. In other words, the
role and responsibilities of member countries are planned on a
two-way-traffic basis and the main responsibility of the Regional
Centre is to mobilize the best talents both within as well as out-
side the region for the furtherance and improvement of science
and mathematics education in the region...

Organization and administration

The Centre will be administered by a Director under the
overall policy direction of the Steering Committee composed of
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two delegates from each of the participating member countries.
In order to bring together educators and scholars in the different
fields of science and mathematics in the various member countries
and to involve them and the professional organizations they repre-
sent in the programme of activities of the Centre, member coun-
tries have been requested to co-ordinate the activities and plans of
national institutions through national co-ordinating committees and
national science centres.

At the same time, the Regional Centre is to establish links
with all international and regional organizations dealing with sci-
ence and mathematics. It has also decided to set up an Interna-
tional Advisory Group made up of educators and scholars of inter-
national reput in science and mathematics to guide the Centre in
developing its programme of activities.

Project building complex, staff and equipment

The project is operating for a period of two years from
1968-1970 with support services and facilities provided by the
Malaysian Government at the Malayan Teachers College, Penang.

A permanent centre will be built in two phases. Phase One
calls for construction of the first hostel for 60 persons, and a
dining block serving as temporary administration offices and con-
taining some classrooms. Phase Two plans for building of an
Administration Building, and Information, Library and A.V.A.
Centre, two teaching blocks, two more hostels for 60-120 persons,
a laboratory block and some staff housing. An International House
and some apartments will be built for staff members.

Staffing for the Centre will consist of the Centre Director,
Deputy Centre Director, the heads of divisions, twenty profes-
sional officers, a Librarian, A.V.A. specialist, Information of-
ficer and Registrar and five consultants. There will be 18 profes-
sional officers from SEAMEC countries and 12 from Malaysia, in
addition to five consultants.

The equipment and books will include office equipment, a
car and van, equipment needed for printing, science laboratories,
prototype apparatus, and a production workshop and A.V.A. unit
in order to carry out training, research materials development
and information programmes.
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THE ASIAN ASSOCIATION

FOR BIOLOGY EDUCATION (AABE)

Soon after early _eports about the Biological Sciences
Curriculum Study (BSCS) and Nuffield Biology projects were re-
ceived in Asia, science educators turned to these projects for
guidance in revising their own school biology courses which in
some cases had existed unchanged since their introduction seve-
ral years before World War II. By about 1962, a number of Asian
countries had become involved in adaptation projects of one or
more versions of the BSCS. Among the first countries to be so
involved were Ceylon, India, Japan, Rep. of Korea, Philippines,
Rep. of China and Thailand.

Dr. Arnold Grobman, then director of the BSCS and who
had been in close touch with science educators and the scientists
involved in school biology curriculum projects in these countries,
suggested that a regional conference among biology educators
whose curriculum improvement projects were in various stages
of development would be helpful for the countries and others who
might wish to start similar projects. Accordingly, a group of
Ceylonese and Philippine scientists and educators met in
Peradeniya, Ceylon, in 1965 and worked out the details for the
first Asian regional conference on school biology which was
subsequently be held in Manila, December 1966.

The delegates to this conference voted to found an organi-
zation named "Asian Regional Association for School Biology Edu-
cation" (AABE), and elected an executive committee of five mem-
bers, with Dr. L.B. Soriano of the Philippines as Director. The

This article is a condensation of a paper prepared by Dr. Dolores
F. Hernandez, Executive Secretary, AABE; Director, Science
Education Centre, University of the Philippines.
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delegates also moved unanimously to have the secretariat of this
association hou:ed temporarily in the Science Education Center
of the University of the Philippines. The Executive Committee of
AABE has held two conferences in Tokyo, in 1967 and 1968.

Activities of the organization have been mainly along the
following directions: (1) dissemination of information regarding
projects in biology education which authorities accept as outstand-
ing and significant in the teaching of biology at the second
level (e.g. BSCS and the Nuffield projects); this is accomplished
in conferences at which exhibits include curriculum materials,
teaching aids and equipment; (2) dissemination of information
for biology teachers through the newsletters; (3) dissemination
of information regarding trends in biology education to biology
educators through discussions at conferences and publicatior. of
the proceedings; (4) encouragement given to delegates to imple-
ment "action" programmes aimed at improving biology education
on the secondary levels in their countries. Most of these activi-
ties have been directed towards improvement of biology education
rather than the stimulation of research. The second conference,
however, did consider the subject of research through one of the
leading papers.

The AABE; is a young organization, with at present 35
founder members, 12 honorary members and three special mem-
bers. The Association could easily settle down to a routine of
holding biennial conferences, of publishing proceedings of such
conferences and the quarterly newsletter of the association.
These are the mechanics that help keep an organization alive. But
to make AABE not only viable but a vital living organization, the
content, the ideas of these activities need to be seriously thought
out by its leaders and founder members. Co-ordinating the work
of this organization with that of other agencies having similar ob-
jectives also needs to be studied and worked out so that common
objectives could be more forcefully and more effectively im-
plemented
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Science education outside the Asian region

In the following pages, information is given on some
of the significant activities in science curriculum reform
which are taking place in other parts of the world. This
material has been abstracted from up-to-date information
which was available in time to meet the publication date.

SOME SECONDARY SCIENCE CURRICULUM

DEVELOPMENTS IN AUSTRALIA

Background

In primary schools in Australia, science education has
classically been "nature study", in which students have been en-
couraged to "find out about living things. In recent years, the
subject has been broadened to include study of the whole non-hu-
man world, and been retitled "science". Although there has been
some experimentation with process-orientated courses, there is
a widespread view that primary science should be largely expe-
rience-oriehted ; any significant development of abstract concepts
should be left to secondary schooling.

Junior secondary science courses usually consist of four
years of general science, with recommended syllabuses and
variety of available texts. In recent years, some attempt has
been made to produce integrated science syllabuses and integrated
textbooks to accompany them. junior science is a core subject
for nearly all students.

At senior secondary level, separate sciences are usually
offered, as options: these include physics, chemistry, biology,
agriculture, and geology. Each is available as a two-year course
which can be taken concurrently with general subjects, with other
sciences and/or with mathematics.

This article is a condensation of an address given at the Pacific
Science Intercongress. Kuala Lumpur, in May, 1969, by Mr.
D. G. Morgan, Head of the Biology Department at the Secon-
dary Teachers' College, Melbourne, Australia .
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Secondary science courses in Australia have been like
those in many other parts of the world. A syllabus was set down
which indicated the information to be presented and examined
and the skills to be acquired. Practical work was usually to illus-
trate the 'truth' of points the teacher had made. The student's
task was to present a beautifully set-out practical book and to
recall, at the examination, material presented to him earlier by the
teacher. The content was far behind contemporary science.

The Junior Secondary Science Project

In recent years, there has been an attempt to emphasize
science as enquiry, and to achieve behavioural goals in science
education. "Discovery" methods have been used in a number of
recent junior scienc' books. And, in 1966, the Junior Secondary
Science Project (JSSP) was set up to develop teaching materials
for the first four years of secondary school science, THe course
has been constructed as a series of units, published on numbered
cards, and supplied to classes as a box of materials for each unit.
The cards set out individual work programmes which students
follow in sequence at their own rates, under the guidance of the
teacher. All the students perform a basic sequence of learning
activities in each unit; enrichment activities are provided for
faster-working students, laboratory and field experiences as well
as testing are built into the programme. A Teacher's Guide
accompanies each unit.

The JSSP materials are designed to assist the individual
student, conveying to him something of the nature of science.
Though the materials have proven to be most effective in the hands
of the most capable teachers, they provide also a good basic
classroom programme for the less capable or less qualified tea-
cher. Materials for Grades IX and X are still being developed. 1/

Senior science courses

At senior secondary level, curricula developed overseas
have had some impact in recent years; two U.S.A. courses
CHEM Study and PSSC are being widely used.

In biology, a curriculum project has led to a new biology
course designed for the last two years of secondary school and
now in very wide use in Australia. Although this course was de-
veloped from materials developed in the U.S.A. by the Biological
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Sciences Curriculum Study, (BSCS), the course itself differs
quite widely from any of the original American courses.

The BSCS "Australia Version": From 1960, the BSCS prepared
three alternative biology programmes for grade X in U.S. schools
and, subsequently, a special materials course for slow learners,
and a second level course for grade XII. A selected group of tea-
chers in Australia conducted classes with the various U.S. versions.

It soon became apparent that the real strength of the BSCS
courses lay in their approach rather than in their content. In
trying to convey science as enquiry the courses were much more
student-centred in their methods than were traditional courses;
they could not only change a student's knowledge but his ways of
thinking and his attitudes as well.

From the experience gained, however, it was decided that
if U.S. materials were to be used they would have to be altered to
operate as a two-year course (grades XI and XII), would need to
be based on Australian organisms, and would need to incorporate
other changes to make them more effective. The official ''sylla-
buses and public examinations would also have to he altered ac-
cordingly. Finally, it was decided to produce not three versions,
but a single version that had no particular content emphasis.

The Task: Since no student can study everything in science, we
must choose a small part which can exemplify the scientific pro-
cess in general. A two-year biology course was chosen. It was
decided to try and cover the whole field of biology in the two years,
thus providing a "third level" at which biology is considered by the
student, beginning with primary. In the senior years the student
can bring new abilities and understanding to play and see rela-
tionships he could not when he was younger.

Older syllabuses used to list specific content to be covered.
It was decided instead that more emphasis should he given to de-
veloping broad understanding by the student th n to asking him to
recall a selected set of information. So a list of some major gene-
ralizations of the biological sciences was agreed upon. These
were to form the basic "content" of the course. In order to ensure
tnat an appropriate impact was made on the student it was agreed
that in the classroom development of each idea

l. students be given either direct personal experience of
living organisms or the next best substitute (films, slides, or a
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well-illustrated, interestingly-written piece of reading) if they
have not had the necessary experience before;

2. a learning situation be set up in which a student would have
a chance to develop concepts for himself through set problem-
solving activities, by discussing ideas with his colleagues in the
classroom, and so on. The student should be in the centre, not
the teacher;

3. a student be given practice in applying his ideas to new and
everyday situations until new ideas and new ways of thinking be-
came a part of him; and

4. a student he given practice in communicating his ideas to
others, both orally and in writing.

Methods and materials: One of the facts of the Australian situa-
tion is that the teacherhas onlyvexy limited time to prepare really
effective learning situations. His task is much easier if he has
available teaching materials Which can be modified as necessary
to suit his own teaching situation. The course designers there-
fore set about developing a set of curriculum materials which
would be used to achieve course objectives. Each of the genera-
lizations was split up into a series of single concepts, an appro-
priate learning situation was conceived for each, and materials
were written. The materials were arranged in workable sequen-
ces and published in an outline form suitable for easy teacher re-
ference. The materials V ivere arranged as two laboratory ma-
nuals (one for each year of the course), a text, a teacher's guide,
and some supplementary materials. Problems were set for dis-
cussion in classroom groups to help concept development and com-
munication and help make ideas a part of the student's thinking.

Teacher preparation programmes were conducted by the
course designers themselves, aimed toward getting the teacher to
a point where he saw himself in a new role in the classroom and
could organize class activities in a new way. No attempt was
made in such courses to convey up-to-date biological knowledge;
this was incorporated in the materials themselves.

Many people devoted time and effort to the project for
little or no reward, or were paid by their employers to assist; no
royalties are paid to writers. The Australian Academy of Science
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arranged the printing and distributed directly to schools: cost of
the material to the student wris in this way kept to less than half
of that of similarly-printed commercially distributed materials.

Examinations: Tests developed for the BSCS in the United States
proved far tuo elementary for the Australian student of grades XI
and XII, and they did not test all the objectives of the Australian
course. A taxonomy of the educational objectives sought in the
Australian course was developed, partly from other taxonomies,
and weightings given to the various classifications. Process and
content goals were weighted appropriately, and different types of
questions developed to suit the various course objectives. The
responses of students to public examination papers have been
computer-analyzed for item validity and reliability, and the .-e-
sult5 published and made available to teachers.

In addition, the Australian Council for Educational Re-
search has assembled panels of teachers, biologists and specia-
lists in educational measurement to develop readiness materials,
and diagnostic and achievement tests that teachers can use in the
classroom. These are now becoming available. It has been our
experience, interestingly enough, that the development of appro-
priate tests to measure the goals of this course is a very difficult
task, beyond the capacities of many who condi.::t the course in the
classroom or attempt to examine similar goals at the universities.

Further development of materials: From the time the course
was first introduced, in 1967, continuous contact has been main-
tained with class teachers to follow the progress of students and
teachers in the classroom. it is intended that a complete new
edition of the materials - in which the biology content is up-dated
and the teaching approach improved be published for 1972, five
years from the date of publication of the fi:st edition.

Despite the continuing need for improvement in the publi-
shed materials, it is clear that many of the objectives set origi-
nally are being achieved. The course is also proving popular: the
Australian BSCS - an optional course-is now taken by a high pro-
portion of all the senior secondary school students in five Aus-
tralian States.

It has been our ..xperience that programmes of this nature
cannot be brought to Luition simply by decisions of a committee
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or of some person in authority. The success of a task depends
first on defining the task, then on really hard work by a few key
people who must have assistance from research scientists and
access to all levels of the educational .tiystein. They must also
have the necessary abilities; it seems that there are relatively
few people who combine all the talents needed for a task of this
nature. Success also depends on appropriate changes being made
in every part of the educational system concerned: in the equip-
ment of schools, in publication of courses of study, in examina-
tions, in teacher training, and so on. This means active co-
operation and co-ordinated efforts of everyone involved.

Our experience has shown that up-to-date aid effective
science teaching materials can be prepared by a handful of sui-
tably-qualified people, given the right advice, at much less cost
and much more readily than one can update the scientific know-
ledge of every individual science teacher in the country.

References

l/ Details of JSSP materials may be obtained by writing to the
Director, Junior Secondary Science Project, Australian
Council for Educational. Research, Frederick Street,
Hawthorn, Vic. 3122, Australia.

2/ Published as "Biological Science: the Web of Life" Text,
Student's Manual Part 1, Student's Manual Part 2, and
Teacher's Guide. Available from the Australian Aca-
demy of Science, Gordon Street, Canberra City, A.G.T.
2601, Australia.

Note: This article describes some of the most recent develop-
ments in Australia. For a description of the ''Science for High
School Students", a textbook series for a six-year integrated sci
ence course, the Summer Science Schools and the work in science
education of the Nuclear Research Foundation in the University of
Sydney, see New Trends in Physics Teaching, Vol. 1 (1965-66)
Unesco, Paris, pp. 70-78. Summer Schools in Chemistry have
been held at the University of New South Wales since 1961, and
are described in the "Approach to Chemistry" series, published
by the University of New South Wales, Sydney.
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THE NUFFIELD FOUNDATION

SCIENCE TEACHING PROJECT

Background

Before the Second World War science did not occupy the
leading position in schools in the United Kingdom it now does,
and science masters had to fight hard to improve the position of
their subject. Curriculum development was not organized, and
such developments as there were came either from the Inspecto-
rate of the Ministry of Education or from the Science Masters
Association, which was a voluntary organization of science tea-
chers, most of them in selective secondary schools.

After the war, when the present position of science in
schools was recognized, the Science Masters Association made a
policy statement declaring that all pupils in secondary schools
should do a full course of science consisting of physics, chemistry
and biology. To this end they prepared model syllabuses in these
subjects, pruning away irrelevant matter and introducing consi-
derable new work. The range of these syllabuses was for pupils
aged 11 -16 years, at the end of which time these pupils might be
expected to sit for one of the Ordinary Level Examinations of the
ten separate University Examining Boards.

The start of the Nuffield Project

The Syllabus Committees of the Science Masters Associa-
tion now the Association for Science Education (ASE) began to
realise that this was more than just 'syllabus revision' - it was
curriculum development with all sorts of ramifications, including
the writing of books for teachers and pupils, the production of new
examinations and the tremendous task of teacher re-training. It

This article (here somewhat condensed) was written by Mr. L.
Ennever, Director, Nuffield Science 5/13 Project, and Dr. G.
Van Praagh, Member of the Centre for Curriculum Renewal and
Educational Development Overseas, London, W.C. 1.
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was at this point in April 1962, that the Nuffield Foundation offered
help in the form of money to be spent on (a) releasing members of
the ASE Syllabus Committees, and others, from their teaching
posts and providing substitute teachers, (b) providing office accom-
modation and secretarial facilities, (c) enabling many schools to
take part in development trials, and (d) paying for conferences
and working parties.

Headquarters teams were set up consisting of A.S.E. syl-
labus committee members, helped by Consultative Committees,
of University Professors and experienced teachers, The courses
were developed in collaboration with about 200 schools, from
whose 'feed-back' the drafts were modified and re-written seve-
ral times. The product is the Nuffield Ordinary ('0') Level Sci-
ence, five-year courses in Biology, Chemistry and Physics for
11-16 year-old children in Grammar Independent Schools. The
Teachers' Guides and Pupils' Books number about 70 in all, in ad-
dition to which about 60 film loops were produced.

It was soon realised that these '0' level courses would be
better rooted in fertile experience gained by pupils in primary
schools, so the Nuffield Junior Science Project was then set up.
Furthermore, many grammar schools requested a simple course
in science for the first two years, i.e. for 11-13 year-olds. This
gave rise to the Nuffield Combined Sciences course in which the
first two years of the '0' level courses were adjusted to make a
single course.

There followed the Advanced Level projects for pupils in
the Sixth Forms of Grammar schools, whose ages are roughly
from 16 to 18 years. These four separate projects were in physics,
chemistry, biology and in addition, a project was undertaken that
explored the area common to physics and chemistry: this was the
physical sciences project.

The '0' Level Projects were devised for the top 20-25% of
the intelligence range, for this is the group served by the '0'
Level Examination. What about the remaining 75-80% of secon-
dary school children?

Six of Her Majesty's Inspectors of Schools made a prepa-
ratory study which formed the basis of another Nuffield Project:
Science for Secondary Schools. This is designed for pupils of
average ability aged 13 -16 years and is based on the study of eight
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broad science themes. It will provide materials for both teachers
and pupils and will suggest a number o` sample routes through the
materials, so that suitable courses may be constructed to suit a
variety of situations.

List of the ten Nuffield Projects

1.

2.
3.

Ordinary level Physics*
" Chemistry*

/I
" Biology*

(ages 11-16)
( " )

( " )

4. Combined Sciences** (ages 11-13)
5. Junior Science* ( " 5-13)
6. Science in Secondary Schools*** ( " 13-16)
7. Advanced level Physics*** ( " 16-18)
8. " Chemistry** ( )

9. " Biology** ( " )
10. " Physical Sciences** ( )

**

***

Completed
To be published in 1969-70
To be published in 1970-71

The nature of the projects

These projects are all devoted to "teaching for understand-
ing"; mere memorization and recall of factual material is reduced
to a minimum. Their broad aims were to encourage enquiry by
the pupils themselves, to help them become aware of problems in
the field of science and to encourage them to find the answers
themselves, principally through practical investigations.

The materials produced are varied in form; all projects
produce teachers' guides, and some produce course books for
pupils. There are guides to practical work and, for some pro-
jects, background books. As would be expected, a good deal of
attention was given to apparatus, and new pieces of apparatus
were designed for many projects. The storage of apparatus, for
physics in particular, and laboratory organization were studied in
some detail.

It was realized from the start that such material as this,
that dema-ded and encouraged pupils to think for themselves
rather than to recall what they had read or been told, could not be
tested by traditional examination questions. Questions of a new
form would be needed and the collaboration of the Examining
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Boards in developing suitable questions and providing suitable
examinations was obtained early on in the Project.

The Department of Education and Science and the Schools
Council have been active in providing courses for teachers. One
result, arising from trials of the Junior Science Project, has been
the setting up by local authorities throughout the country of Tea-
chers' Centres there are about 250 of them now where primary
school teachers could meet to reinforce their work in science and
mathematics. Many of these Teachers' Centres are broadening
their original basis and extending their work to other areas of pri-
mary and secondary school work. A further important develop-
ment is the opening of the Centre for Science Education at Chelsea
College, University of London.

It is well recognized by teachers and administrators alike
that they owe the Nuffield Foundation a debt of gratitude for the
work it has initiated and ii.qpired. There is on the other hand no
inclination to sit back and be satisfied with the courses already de-
vised. They are a starting-point rather than an end-point, and the
Centre for Science Education will be staffed and equipped to en-
able School Science Education to be kept continually under review.
Full-time research staff will work in close co-operation with
practicing teachers and local schools in order to effect this.

In conclusion let it be said that courses developed in one
country for its own teachers, pupils and school circumstances,
will not necessarily transplant to other countries satisfactorily.
While we believe that the Nuffield courses will be of great assis-
tance to developing countries in redesigning their school science,
we feel strongly that the Courses should not be adopted as they
stand but adapted to suit the local conditions. In order to assist
developing countries in this respect, the Nuffield Foundation, in
collaboration with the Ministry of Overseas Development and the
British Council, have set up a small organisation called CREDO
(Centre for Curriculum Renewal and Educational Development
Overseas). General science projects are already in progress,
notably in East Africa and Malaysia, and many others are about to
begin. (See: Modern Curriculum Developments in Britain, publish-
ed in 1968 by CREDO, Tavistock Square, London, W. C. 1, and the
Science Education Newsletter, issued by the Science Department,
The British Council, 59, New Oxford Street, London, W.C. 1).
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SCIENCE EDUCATION IN SCOTLAND

New syllabuses in physics and chemistry were introduced
in Scotland in 1962 after a very short period of trial Ma few schools
in the previous year. They are contained in the Scottish Education
Department Circulars 490 and 512. A Memorandum was issued
by the Department in 1962, strongly recommending that in the ge-
neral course of the first two years, biology should he given parity
of treatment with physics and chemistry, and suggesting a sylla-
bus which offered a marked contrast to the restricted traditional
topics.

It may be thought to have been very foolhardy to introduce
new schemes to schools without adequate testing, especially when
it is remembered that the Nuffield schemes were submitted to
very extensive (and expensive) tri uls before they were made
public. It was felt, however, that the need for revision was so
urgent that the offer of new syllabuses to the schools could not be
postponed until they had been perfected. What, in fact, happened
was that the Scottish Education Department offered the syllabuses
in physics and chemistry to the schools as alternative to the tra-
ditional ones for the Scottish Certificate of Education at Ordinary
and Higher grades. '. e schools were therefore assured that, if
they adopted the new syllabuses, an examination would be available
for them; implicit in this was the guarantee that their pupils
would not suffer. Scotland thus became one large pilot area, as
many schools as wished joining in. It was made clear that there
might be some amendments to the syllabuses in the light of expe-
rience, but so far these have been comparatively minor.

The response to the new proposals was immediate. One-
third of the pupils taking Scottish 0-grade physics and chemistry
took the new papers in the 1966 examination, which means that

This material has been abstracted from an article by A.J. Mee,
W.R. Ritchie and S.T.S. Skillen inThe School Science Review.
(The Journal of the Association for Science Education, (J.K.,
Vol. 48, June 1967, No. 166, pp. 685-691). With permission.
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this proportion of schools started on the schemes as soon as they
were published. The last examination on the traditional syllabus
will be held in 1971.

The fact that so many schools have adopted the new syllabu-
ses in physics and chemistry does not necessarily mean that they
are successful. So far, of course, experience is rather limited,
but some teachers have questioned whether the schemes are suit-
able for other than the really able pupils, and will therefore dis-
courage many from taking science, and others wonder whether
they are equally suitable for girls as for boys. Only partial ans-
wers can be given to these questions at present. Because of their
demand on reasoning and the devising of experiments to meet
situations which the pupils have not necessarily encountered be-
fore, the examinations will be more difficult for those who pre-
viously were able to pass merely by learning facts by heart. It
may well be that some will pass now who would have failed before
and vice versa, but there can be no doubt that those who are suc-
cessful will have a greater understanding of science than those
taught on traditiok.al lines. Some schools have reported a decrease
in the number opting to take science, while others have founda
large increase. It has been found that pupils in many of our 'four-
years schools (which provide 3-and 4-year secondary level cour-
ses for students up to 16 years of age) have been quite successful
with the new courses, so it appears that the fear that the schemes
would suit only the most able pupils is likely to he groundless.
With regard to their suitability for girls the evidence is rather
mixed, but it is a fact that in some schools the proportion of girls
opting to take science has increased, while in other it has fallen.
Much obviously depends on the methods of presentation and on the
other subjects with which science has to compete.

It is difficult to convince a body of teachers that their
methods are not wholly satisfactory, and it is not surprising that
not all have really grasped the aims that the schemes ;lope to
foster. Thera are still some who teach the new syllabuses with
a traditional slant, some who are suspicious that unless facts
are drilled home the pupils will learn nothing, some who say that
there is little that is tangible upon which to base further study, and
some who think that looseness of expression is being encouraged
at the expense of accuracy in the statement of definitions and laws.
These fears and suspicions are, in fact, groundless, at those who
have taught the complete course have discovered.

141

143



When the schemes were first launched teachers found it
very difficult to leave familiar topics, such as density, expansion
and contraction, the separation of liquids by distillation, and the
earthworm, without the traditionally detailed treatment. This
over-detailed work has meant that the pupils' progress in the
early stages was not as rapid as was expected, but teachers
who are now on their second or third time through the first year
have speeded up considerably as they have begun to see how the
new themes develop. Not surprisingly, it is sometimes only when
the final year has been taught that this perspective has been gained
and teachers have appreciated what trivialities can be played down
in the earlier parts of the course.

A difficulty with which we have had to contend because of
the way in which the courses were introduced was the lack, initial-
ly, of suitable apparatus. The manufacturers have helped consider-
ably, and indeed one national advantage has arisen from the situa-
tion, viz., that the manufacturers have been able to 'tool up' for
the larger Nuffield scheme which often utilizes the same equip-
ment. In the course of this work many interesting new items
of equipment have been developed, including a 'frictionless'
puck made from a ring magnet, a cheap linear air track, a sim-
ple conductivity apparatus for chemistry, and a simple gas an-
alysis technique for biology.

A factor which has handicapped some schools is the out-of-
date design of the school buildings. In visiting schools one of our
important tasks has been to search for suitable spaces in which to
provide a science workshop and an apparatus store. A recent
Scottish Education Department Budding Note has ensured that in
future these needs will be met but older schools are sometimes
difficult to modify.

Some of the individual topics, in the teaching of which
worthwhile progress has been made, are the concept of bonding in
chemistry and the appVcataons of simple electrochemistry to the
study of reactions. At the upper grades the study of the mecha-
nism and energetics of chemical reactions is proving capable of
reasonably simple treatment. This has direct influence on the
teaching of plant and animal physiotogy, in physics, the new ap-
proach to dynamics which was developed largely by Scottish tea-
chers working both for our own scheme and for the Nuffield sylla-
bus has raised much interest among pupii3 and has revolutionized
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the teaching of this branch of physics. The concept of energy and
its various manifestations and interconversions has also gone
across well. The use of M.K.S. (S.1.) units has greatly helped
in the unification of physics. Using the joule (newton metre) first
of all in mechanics, then as a heat unit, and then in electricity
where the volt is defined as a joule/coulomb, provides an educa-
tional approach of great power. Although in chemistry the kilo-
calorie is still used as an energy unit, it is likely that this will
eventually be dropped in favour of the joule, thus carrying the
unification even further.

New techniques are encouraging individual practical work
in physiology and embryology and considerable effort is being de-
voted to the improvement of present methods of teaching genetics.
Pupils engaged on fieldwork may be following some of the simple
techniques given in the Department's booklet, "Fieldwork in Bio-
logy for Secondary Schools" (1963, revised 1966).

There has also been an attempt to co-ordinate science with
mathematics to a greater ext(nt than formerly. The new mathe-
matics syllabus in Scotland is written from the outset with the in-
tention of dovetailing with the science syllabuses. This very im-
portant exercise has probably :ot been carried out on a national
scale previously - but it seems obvious that work on graphs, :.c-
tors, variation, statistics, errors, logarithms, and slide rules
should be timed to help pupils in their science course.

One of the most valuable outcomes of the introduction of
the new schemes has been the establishment of the Scottish
Schools Science Equipment Research Centre (SSSERC) in Edin-
burgh. It has provided regular series of bulletins for the schools,
with suggestions for apparatus which can be constructed by school
laboratory technicians and lists of suitable equipment for purchase.
There is also a display laboratory where apparatus can be tried
out by teachers, and the Centre has a van for taking new equip-
ment to the more remote parts of the country. Local centres
serving a complementary purpose have been set up by some
education authorities f r their own teachers.

W are not yet satisfied that we have the right kind of exa-
mination to assess the pupils or that teachers are fully aware of
the difference between the requirements of the traditional and the
new examination, Two Memoranda on Testing, which should help
teachers to know what is wanted, have been issued.
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CURRICULUM RESEARCH IN SCIENCE IN

THE UNITED STATES

Developing and testing new school science programmes
has been an activity of hundreds ofuniversity scientists and school
teachers during the past ten years. These high-school curriculum
projects did several important things . First, they stripped away
the authoritarian discussions of modern technological advances
which had been tacked on to science courses that were twenty
years or more out-of-date. Second, they adopted the philosophy
that teaching science was much more than teaching a catalogue of
facts, and should be teaching facts together with conce.,'.s, and en-
couraging at the same time an understanding of and an ability to
engage actively in the scientific enterprise .

To accomplish these things, the approach to teaching was
radically changed. The Physical Science Study Committee (PSSC)
led off the revolution in [956. 'Ibis group decided to deal with
physics as a unified story in which the successive topics would
lead toward an atomic picture of matter, and along with all this
they hoped todevelop the idea that physics is not a book completed
or closed but is an unfinished and continuing activity. They de-
signed new and simple laboratory equipment and devised new ex-
periments so that the PSSC laboratory became the place where
students carried on investigations, not simply demonstrations.

This article is a condensation of a report by Dr . Arthur H.
Livermore of the American Association for the Advancement
of Science, Washington, D.C. The article was first published
in Research and Development Toward the Improvement of
Education under contract between the United States Office of
Health, Education and Welfare and the University of Wisconsin
Research and Development Center for Cognitive Learning,
Herbert J . Klausmeier, Director. With permission, it is
reproduced here as condensed from The Journal of Experi-
mental Education, Vol. 37, 1, (Fall 1968). Madison, Wisconsin:
DEMBAR Publications inc., pp. 49-55.
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The Chemical Bond Approach (CBA) project grew out of a
conference of college scientists and high-school teachers in 1957.
The CBA group decided to make the most fundamental of all chem-
ical concepts the central theme of the programme. Hence, the
idea of chemical bonds has become the unifying thread of the cur-
riculum. Chemistry is presented as an interplay of experiment
and ideas: in the laboratory programme the students carry out
small investigations, and in the classroom they learn to apply
chemical concepts to explain their observations.

The Chemical Education Materials Study (CHEM Study)
also stresses observation and concepts. The philosophy of the
CHEM Study group is that the important conceits and generaliza-
tions of chemistry should be developed inductively and that the
evidence that the students use should be gathered by them in the
laboratory wherever possible. There is emphasis on the unifying
concepts in chemistry rather than on great volumes and varieties
of technical applications.

The Biological Sciences Curriculum Study (BSCS) of the
American Institute of Bio'ogical Sciences faced some problems
that were more touchy than those faced by the physicists and
chemists, Traditionally, the topics of evolution and human re-
production have been taboo in high-school biology courses. The
BSCS oup felt that modern biology could not be taught without
introdl cing these topics, and therefore included them in the three
courses which they developed. There is now general acceptance
of the new courses by schools throughout the country: about 80 per
cent of all students takingbiology in grade X are in one of the BSCS
courses. Although the three BSCS programmes take different ap-
proaches to the teaching of biology, the goals are the same - to
present biology as a dynamic and growing field of knowledge. A
major accomplishment of the BSCS group has been to change the
high-school biology laboratory from a place where dead, pre-
served specimens are dissected to a place where living organisms
are examined and experimented with.

In every case, the curriculum groups prepared batteries
of tests to determine whether high-school students could, indeed,
learn science in these new ways. The results have been gratifying.
One of the important accomplishments of all of the curriculum
groups has been to bring together scientists and teachers to work
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out the new programmes. These are not courses handed to the
schools by college professors, but are truly programmes that
have been developed co-operatively.

Physics has never been a popular subject for high-school
students, and the introduction of PSSC physics has not stimulated
more students to study this discipline. There has been concern
among scientists and educators that college-hound students, in
general, should have some experience in this field. One gro:p
having this concern is developing a new high-school programme
which, it is hoped, will encourage non-science majors to take
physics. The programme, called Harvard Project Physics, adopts
a cultural approach. It develops important concepts such as
force, energy, and motion, but draws heavily on the humanistic
background of the science.

The immediate short-range goals of the completed high-
school curriculum projects seem to have been reached in a satiL
factory manner. There are sornrt areas, however, where further
research remains to be done . All of the curriculum groups
either explicitly or implicitly suggest that their approaches should
develop in students an understanding of, and an ability to engage
in, the scientific enterprise, and an interest in and enthusiasm
for science which should carry on beyond the high-school years.
Little has been done to determine whether the programmes do in-
deed have this effect. A long-range study to evaluate this aspect
of the new 'rriculum programmes would be desirable.

Many of the scientists who worked on the high-school
curricula are now devoting their energies, in collaboration with
school teachers, to designing and testing science curricula for
the early grades. The approaches that the various curriculum
development groups are taking to achieve this goal vary widely.
The Elementary Science Study of the Educational Development Cen-
tre takes the position that the child should be introduced to sci-
ence by presenting him with a variety of materials to investigate.
They have developed, and tested in classrooms, units on butter-
flies, gases and airs, kitchen physics, microgardening, meal
worIns, and many other topics. The School Science Curriculum
Project of the University of Illinois has a philosophy similar to
that of ESS.

The Science Curriculum Inprovement Study at the Uni-
versity of California takes a different approach. Its main thrust
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is to develop an understanding of science concepts starting in
kindergarten with the simple concept of "What is an object?" and
moving from there to "What is a system?", "What is meant by
interaction?", and so on. Their programme is more structured
than ESS but still leaves room for investigation by children.

A science programme for the early grades is the Minne-
sota School Mathematics and Science group, abbreviated "Minne-
mast" . This group began by developing a mathematics program-
me and then devising science units to go along with it. Their
science programme aims at developing both skills and concepts.
So far they have seven units for kindergarten and first grade.

The project on which 1 am working is developing a pro-
gramme called Science - A Process Approach, for K through
grade VI. This curriculum dei,elopment is one of the activities of
the American Association for the Advancement of Science (AAAS)
Commission of Science Education. A basic premise of this pro-
ject is that a scientist's behaviour as he engages in his pursuit
constitutes a complex set of skills and intellectual activities which
can be analyzed into simpler activities. It is these simpler ac-
tivities that we are callingthe processes of science. Another pre-
mise is that the individual's ability to use these various processes
can be developed in a step-wise fashion beginning in the earliest
years of school. The processes for the early grades have been
identified as observing, classifying, measuring, communicating,
inferring, predicting, recognizing and using space/time relation-
ships, and recognizing and using number relationships. For each
of the processes there is a series of exercises of increasing corn-
plexity and difficulty which require the child to engage in activities
in the classroom -rather than to simply read or be told about
science.

Junior high school (lower secondary level)

At the moment there are four groups who have developed
curriculum materials for junior high school and tested them on a
fairly wide scale. Then there are several other groups who are
at earlier stages of curriculum development. The four program-
mes that are farthest along are centred mainly in the physical
and earth sciences and astronomy.

The astronomy programme, known as the University of
Illinois Elementary School Science Project, actually is designed
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for the later primary grades and the early secondary grades.
This programme is frankly subject-matter-oriented and consists
of a series of children's books and teachers' guides.

The second programme, which includes some astronomy
but many other topics as well, is the Earth Science Curriculum
Project; it is designed for grade IX. The course, called investi-
gating the Earth, is an experience-centred course in which in-
quiry in the study of natural phenomena is stressed.

A third programme Time, Space and Matter is being
developed by the Secondaxy School Science Project at Princeton
University. This programme begins and erds in geology but in-
cludes a good deal of fundamental physical science as well. The
students investigate topics such as solution, crystallization, and
water erosion using well-designed equipment which is furnished
to them in the form of individual kits.

A fourth programme, named Introductory Physical Science,
is being developed by the same group that produced the high-
school PSSC physics course. This course also is intended for
grade IXand is designed to develop in the students basic attitudes
and skills that they will need when they later encounter the new
high-school programmes in physics, chemistry, and biology. The
first part of the course considers matter and its properties and
leads to the need to assume that matter is particulate in nature.
The last part of the course considers the size of molecules, mo-
lecular motion, and energy. This course is laboratory-centred,
and the group has devised simple equipment which permits stu-
dents to carry on significant experiments in ordinary classrooms

It is clear as one looks at the new developments in science
curricula for the junior high school that we are a long way from
a smooth-flowing science curriculum for these grades. There
has been little or no co-ordination among the present curriculum
development projects. As a first step toward co-ordination, the
AAAS Commission on Science called a conference of representa-
tives of the junior-high-school curriculum projects in science and
mathematics, in 1965. As the representatives of the projects re-
ported on their work it became clear that there was a major gap
in the curriculum developments: no group was working in the field
of biology. The Biological Sciences Curriculum Study has, for
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some time, been planning to develop a biology programme for
junior high schools, but they have made no progress since funds
have not been made available to them.

Review of the problems

As elementary science education moves from fairly pas-
sive learning through books and exposition to student manipulation
and investigation, there will be an increasing need to pro\ ide sup-
plies and equipment for the classrooms even as early as kinder-
garten. The amount of money provided for science supplies in
most school systems is small, and will have to be increased many-
fold to accommodate the new programmes. To assist school sys-
tems in planning for the introduction of the new elementary science
programmes, the AAAS Commission on Science Education has
been making a study of the costs of equipment and supplies.

Classroom design will also be influenced by the new sci-
ence curricula. I think that, in the future, junior-high-school
classrooms will need to be provided with laboratory space simi-
lar to that found in senior high schools.

A crucial problem raised by the new curricula is teacher
training. Up to now, during the experimental stave the various
curriculum groups have carried on this orientation and training
on an ad hoc basis. In the future, as the programmes are more
widely used, school systems must establish in- servici training
programmes.

Regarding the pre-service training of teachers, only one
of the curriculum groups, "Minnemast", is preparing university
material to train prospective teachers to use their materials.
There is a group at Rensselaer Polytechnic Institute that is de-
signing a new course in physical science for non-science majors
with the thought that this course will better prepare new teachers
to use the new school science curricula.

As the curriculum groups organized and developed their
programmes, scientists and teachers collaborated, producing
significant changes in science curricula, which could not have
been effected by either group alone. Science curriculum research
is a continuing activity, and the best minds in science and the
best minds in education must be devoted to it.
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INTERNATIONAL AND REGIONAL CONFERENCES AND MEETINGS
RELATING TO SCIENCE EDUCATION

CONFERENCES ET REUNIONS INTERNATIONALES ET REGIONALES
SUR L'ENSEIGNEMENT DES SCIENCES

A Bibliographical List* / Bibliographie*

1960

Yeeting of Experts on the Teaching of Science in Tropical Africa, Abidjan
(Ivory Coast) December 1960. Science teaching in the secondary cahoots
in tropical Africa /a report of the meetini7 by J. Cessac. Paris,
Unesco, 1963. 79 p.

To enable the States and Territories of Tropical Africa to man their
economic, social and political development programmes necessitated by the
achievement of independence and the demands for economic development,
Unesco organized this meeting to study the s fence education needs pa ti-
cularly for the second level of education, a source of manpower for the
multitude of posts. The experts analysed teaching materials and facili-
ties, time-tables, supply of teachers, and the popularization of science.
Although the suggestic.ls and conclusions were considered in terms of
Africa's needs, it was pointed out that they are applicable to other parts
of the world.

Reunion d'experts sur l'enseignement des sciences en Afrique tropic-ale,
Abidjan (COte-d'Ivoire) decemtre 1960. L'ensaignenent des sciences en
Afrique tropicale /rapport/ par J. Cessac. Faris, Unesco, 1963. 67 p.

Organisee lax l'Unesco en vue d'aider les Etats et territoires de
l'Afrique tropicale a former les homes necessaires A l'execution des
plans de developpement economique, social et politique rendus necessaires
par l'accession a l'independence, cette Reunion a permis d'etudier la
situation et les tesoins de l'ense:gnement des sciences, surtout dans le
second degre qui prepare des ,eunes lour une multitude d'emplois. Les

experts ont examine les sujets suivants: laboratoires et materiel scienti-
fique, horaires, formation des professeurs de sciences, et vulgarisation
scientifique. Bien que leers suggestions et recommandations visent prin-
cipalement l'Afrique, elles perent, ont-ils signale, etre appliquees
dans d'autres regions du monde.

* Meetings are listed chronologically. Titles cited represent documents
available at the Unesco Regional Office.

* La listc des conferences et reunions suit l'ordre chronoloEique. La
bibliographie ne mentionne que les documents disponibles au Bureau
regional de l'Unesco.
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1960 (Cont'd) / (Suite)

The OEEC Seminar on the Status and Development of the Teaching of School
Chemistry, Greystones (Ireland) 29th February to 10th March 1960. New

thinking in school chemistry, report on the OEEC Seminar. Paris, OECD,
1961. 251 p.

"The primary aim of the Seminar was to come to conclusions concerning
the specific steps required to provide the basis for a curriculum better
fitted, intellectually and practically, to the needs of modern chemistry".

Session d'etude Internationale sur les conditions et l'evolution de l'en-
seignement de la chimie, Greystones, Irlande, 29 fevrier - 10 mars 1960.
Pour un nouvel enseignement de Za chimie. Paris, OCDE, 1961. 230 p.

Le but principal de la Session d'etude a ete de degager des conclu-
sions quant aux mesures precises a prendre pour jeter les bases d'un pro-
gramme qui reponde mieux, sur le plan intellectuel aussi bier que sur le
plan pratique, aux exigences de la chimie moderne.

1961

Organization for Economic Cooperation and Development, Paris. Policy for
school science; countries with special problems of basic educational
development, sport of the Seminar, Istanbul, 14-23 September 1961.
Paris, 1962. 93 p. (Science and education for the future)

Taking as a basis of discussion the five main subjects dealt with by
the previous OECD Conference (Brussels, 1960), namely: development of
sciences and mathematics curricula; equipment and teaching materials, re-
cruitment and training of teachers; the role of industry in the develop-
ment of technical and scientific education; school guidance and talent
search; the Istanbul conference unanimously recommended that the science
curriculum be considered within the framework of a general plan of educa-
tion and not in isolation from the other subjects, and that permanent bu-
reaus of planning and statistics, and of coordination and advice, be
created within the ministries of education.

Organisation dh Cooperation et de Developpement Economiques, Paris.
Politique a suivre en mati6re d'enseignement scientifique, rapport sur
la Session d'etudes organisee par le Bureau du personnel scientifique
et technique de l'OECE, Istamboul, 14 au 23 septembre 1961. Paris,
1962. 95 p. (OCDE, Science et education pour l'avenir).

Reprenant come base de discussion les cinq principaux themes de la
conference de Bruxelles (1960) - amelioration des programmes de sciences
et mathematiques, equipement et materiel pedagogiques, recrutement et
formation des mattres, role de l'industrie dans le developpement de l'en-
seignement scientifique et technique, et orientation scolaire et recherche
des talents - la Conference d'Istamboul a unanimement conclu a la ogees-
site de concevoir les plans d'etudes scientifiques non as isolement des
autres matOres, mais bien dans le cadre d'un programme global d'education
et de crier, au sein de cheque Ministare de l'education, deux services
permanents: l'un de planification et de statistique, l'autre de coordina-
tion et d'orientation.
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1962

OECD Seminar on the Reform of Biology Teaching, La Tour de Peilz (near
Vevey, Switzerland) 4-14 September 1962. Nev thinking in school bio-
logy, report on the OECD Seminar. Paris, OECD, 1963. 328 p. (New

thinking in school science)

A seminar of participants representing 20 countries wherein problems
of school biology education were discussed. The discussion centered on
the following topics: the case for reform of biology teaching, new ap
proaches to curricula, school biology in 0.E.C.D. countries, problems of
implementation.

Colloque international de l'OCDE sur la reforme de l'enseignenent de la
biologie, La Tour de Peilz, 4-14 septembre 1962. Pour un nouvei en-
seignement de in biologie, rapport du Colloque. Paris, OCDE, 1963.

374 p.

Des representants de 20 pays ont participe a ce Colloque, consacre
aux problemes poses par l'enseignement de la biologie dans les ecoles.
Les debats ont ports cur: la necessite d'une reforme de l'enseignement de
la biologie; une nouvelle conception des programmes; l'euseignemert de la
biologic dans les pays de l'OCDE, et les problemes de miss en oeuvre d'une
teile reforme.

Seminar on the Teaching of Basic Sciences in African Universities, Rabat,
13 to 22 December 1962. The teaching of sciences in African universi-
ties, report of the seminar. Paris, Unesco, 1964. 112 p.

A Unesco meeting for participants from nineteen English, French, and
Arabic speaking countries of Africa who were actively engaged in the
teaching of basic sciences in African universities. "The purpose of the
seminar was to examine problem related to the teaching of mathematics,
physics, chemistry, biology, and geology at the university level, with
special emphasis on African needs."

Convoque par l'Unesco, ce Colloque a runi des participants provenrmt
de dix -r.euf pays africains de langue anglaise, francaise et crate, tous
interesses directement a l'enseignement des sciences fondamentales dans
les universites d'Afrique. Le projet du colloque etait d'examiner lee
problemes concernant l'enseignement, au niveau univers3taire, des disci-
plines suivantes: matheratiques, physique, chimie, biologie et geologie,
dans l'optique particuliere des besoins de l'Afrique.

A Study Seminar held at the Unesco Youth Institute, May 11th to 16th, 1962.
The physical and natural sciences. Gauting, Youth Institute, 1963.
33 p. mimeo.

The fourth in a series of seminars on 'How to mnl,e youth better ac-
quainted with the modern world". Discussions concentrated on "ways of
awakening in young people an interest in the matulal and physical sciences
and in methods of scientific investigation".

Quatrieme colloque d'une serie de reunions consacrees a l'ada2tation
de la jeunesse au monde moderne. Les debats ont ports sur les moyens
d'amener les jeunes a s'interesser aux sciences physiques et naturelles
ainsi qu'aux methodes de la recherche sciencifique.

113.
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1963

Expert Conference held at the University of Ceylon, Feradeniya, December
1963. School science teaching, report /of the conference/ London,

Her Majesty's Stationary Office, 1964. 140 p.

Recognizing that "a rapid improvement of science education is essen-
tial for accelerating economic development and for enabling the individual
citizen to understand something of the complexities of an increasingly
technological age," this Conference took stock of the present state of
school science teaching in the Commonwealth countries and examined re-
sources for expanding and improving school science teaching.

Peconnaissant qu'une amelioration urgente de l'enseignement des sci-
ences est essentielle pour accelerer le developpement econonique et faire
comprendre aux hommes certaines questions complexes posses par l'er,sor
extraordinaire de la technologie, cette conference a fait le point de la
situation actuelle de cet enseignement dans les pays du Cormonwealth et
le bilan des moyens qui pernetJont de le deveL.,-per et de l'ameliorer.

0.E.C.D. Working Session on the Teaching of School Chemistry, London,
July 1963. School chemistry, trends in reform, selected topics, report

/of the session/ Paris, OECD, 1963. 94 p. (Kew thinking in school
science)

While taking stock of developments in school chemistry through coun-
try reports presented by 15 countries, this London session aimed also at
providing stimulus to national efforts through sharing of information on
new developments in teaching methods and materials.

Session d'etude o"ganisee par l'OCDE g Londres en juillet 1963. Chimie
scolaire, evolution de la reTorme, nouvelles pr&entations, rapport
dune seasion. Paris, OCDE, 1964. 96 p.

Les participants ont fait la synthgse des rapports provenant is 15
pays et montrant l'evolution de la reforme de la chimie scolaire; ils se
sont efforces ensuite d'encourager les efforts nationaux par liechange de
documentation sur les methodes et Is materiel d'enseignement.

1964

Meeting of Science and Mather.atics Teachers of Special Fund Colleges,
Abidjan, 2-11 July 1964. The teaching of science and mathematics.
Accra, Unesco Regional Centre for Educational Information and Research
in Africa. (Occasional paper no. 3)

Collection of papers presented at the Meeting, gathered by the Accra
centre for distribution restricted to the Special I,,nd colleges.

Reunion des professeurs de sciences et de mathgmatiques des Ecoles nor-
males superieures du Fords special, Abidjan 2-11 juillet 1964. Ven-
seignement des sciences et des math6matiques. Accra, Centre regional
de l'Unesco pour l'information et is recherche pedagogiques en Afrique,
1965, 84 p. (Publication spZcia1e no. 3)

Recueil des documents presentes au cours ae cette reunion, public par
le Centre d'Accra g l'intention exclusive des ecoles normales superieures
du Fonds special.

iv
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1964 (Cont'd) / (Suite)

OECD Working S:cssion on the Teaching of School Biology, Hellebaek (Den-
mark) 22nd-27th June 1964L Biology today, its role in education, re-
port of /the OECD Session/ prepared by Paul Duvigneaud, English ver-
sion ed. by Vf.I.C. Comber. Paris, OECD, 1966.

A follow-up of the OECD seminar held in Switzerland in 1962 "to under-
line the function of biology as an important element of contemporary cul-
ture, and consequently, the place of biology te,ohing in a school curri-
culum based upon a contemporary scientific hurahism. The Session concen-
trated on three aspects of modern biological thought - the ecological, the
genetical and the physiological". Guidelines were formulated for writers
of school biology manuals, for the training and retraining of teachers,
and for equiping fi.e]d studies and laboratory work.

Session d'etude organisee par l'OCDE sur la reforme 3e l'cnseignement de
la biolojie. Eellebaek (Danemark) 22-27 juin 1964. Eiologie roderne,
son role dans l'Jducation, rapport dune session... Far le Professeur
Paul Duvigneaad et N.L.C. Comber. Paris, OCDE, 1966. 174 p.

Cette session d'etudes fait suite au colloque tenu en Suisse en 1962
et qui a eu pour but de souligner le role de la biologic, en tant qu'ele-
ment important de la culture contemporaine, et de montrer, par consequent,
la place de l'enseignement (12 la biologie dans un programme d'etudes
fond. sur in Lumanisme scientifique contem:orain. Les participants ont
concentre leer attention sur trois aspects de la biologie moderf.e: l'as-
pect eoclog5que, l'aspect geretique et l'espect physiologique. Its ont

formule des conseils en ce qui concerne la redaction de manuals scolaires
de biologic, la formation et le Ferfectioncement des mattres, et l'equipe-
ment necessaire pour les travaux sur le terrain et en laboratoire.

1966

First Asian Regional Conference on School Biology, December 1966, ranila,
Philippines. Proceedings of t;:e first conference on sc;:ool biology edu-
cation. Asian Association for Biology Education, 1967. 349 p.

Concerned about the "serious imbalance between population needs and
material resources" i1 Asia and reoogni7ine that through biology education
answers to this problem may be sought, biology educators of the region met
for the first time to examine the present aims of biology teaching and
criteria for the selection of course content; teaching methods and teacher
training; evaluation in school biology teaching; relation of school bio-
logy to post-school biology and everyday life; the role of the universi-
ties and other agencies in school biology; and coIntry reports on school
biology.

Preoccupes par l'enorme disproportion existent entre les tesoins des
populations d'Asie et les ressources dont elles disposent , et convaineus
que Penseignement de la biologie peut eider a resoudre ce probleme, des
specialistes de l'enseignement de la biologie ont tenu cette premiere con-
ference afin de discuter les themes suivants: les objectffs actuels de
l'enseignement rig la tiologie et les criteres a suivre pour en arre'ter le
contenu; 2es methodes d'enseignement et le formation des maitres; les raF-
ports entre la biologie a l'ecole et apres l'ecole, et la vie quotidienne;
le role des universite's et des autres institutions en faveur de l'enseigne-
ment de cette discipline a l'ecole. Ils ont Eealement pris connsissance
de rapports nationaux sur l'etat actuel de la question.

V
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1967

International Conference on High School Chemical Education, August 28 to

September 2, 1967, Washington D.C. International the noel educatic,':

the high school years: proceedings of the Conference sponsored by the

American Chemical Society. Washington, D.C., 1968. 135 p. illus.

Realizing that much could be gained through person-to-person dis-
cussions, this conference, at which organizations and institutions from
nine countries were represented, met to share new ideas, compare progress,

and study in detail approaches to the teaching of chemistry. This report
includes in the appendixes a list, of sone programmed materials in high
school chemistry and addresses of science education projects.

Les echanges de vues directs de personne a personne presentant de
Brands avantaEes, cette conference, a laquelle ont participe des repre-
scntants de divers organismes et institutions de neuf pays, a it cot:-

vogues afin de permettre de partager des idees nouvelles, de comparer les
progres accomplis, et d'etudier de fa ;on approfondie les diverses manieres
de concevoir l'enseignement de la chimie. En annexe a ce rapport, une
liste de materiel didactique programme pour l'enseignement superieur de la
chimie et les adresses des responsables d'experiences en matiere d'ensei-
gnement des sciences.

Meeting of Officers of the Teaching Commissions of the International
Scientific Unions in the Basic Sciehces to Advise on Unesco's Programme
in Science Teaching. Paris, 8-10 March 1967. Final report. Faris,

1967. 1 v. (various paging) (SCP:S/25/1) Distribution limited.

A consensus on guidelines for Unesco's policy on science teaching
which cover the following: criteria of Unesco science teaching activities,
role of science teaching advisers to Unesco, a basic programme for Unesco's
Department of Science Teaching for the next few biennia, continual revi-
talization of the teaching profession, the role of research and science
education, stimulation of public interest in and understanding science.

Recueil de principes directeurs concernant la politique de l'Unesco
en matiere d'enseignement des sciences et portant sur les points suivants:
regles de conduite de l'Unesco dans le domaine de l'enseignement des
sciences; role des conseillers de l'Unesco en matiere d'enseignement scien-
tifique; bases des prochains plans biennaux du Pepartement de l'enseigne-
ment des sciences de l'Unesco; encouragement permanent de is profession
enseignante; role de la recherche et l'enseignement des sciences; moyens
propres a susciter l'interet et la comprehension a l'egard de la science.

Science Teaching in a World Perspectives /Theme of the conference, at

University of Sussex, 2-8 April 2967/

A conference of Commonwealth Bursars sponsored by the Federal :duce-
tion and Research Trust and the World Association of World Federalists.
A paper on "The Role of the Science Teacher in Developing Counties" was
presented by the Science Education Office, London.

Une etude sur le re-le du professeur de sciences dans lee pays en
voie de aveloppement a ete presentee par le Science Education Office de
Londres au cours de cette Conference qui regroupait des administrateurs
d'etablissements d'enseignement du Commonwealth sous le patronage du
Federal Education and Research Trust at du louvement universel pour une

federation mondiale.
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1968

Congress on the Integration of Science Teaching / Congres sur l'integra-
tion des enseignements scientifiques, Droujba (Bulgarie) 11-19 Septem-
bre 1968. Paris, CIES /1968/ 74 p.

Initiated by the International Council of Scientific Unions with the
support of Unesco, The Ford Foundation and other national agencies, the
Congress studied the possible development of courses in integrated science
and discussed ways of organizing the teaching of the subject as a coherent
whole, particularly at the secondary level. The theme being large-integra-
tion of science with social science, physchology, and economics had to be
omitted. As a basis for the discussion the terms integration and coordin-
ation were defined; and issues concerning the teaching of science, activi-
ties of the pupils, content of an integrated course, and teaching methods
were considered to justify the attempt to introduce integrated science
courses.

Organise pas le Conseil international des unions scientifiques, avec
le concours de l'Unesco, de la Fondation Ford et de divers organismes na-
tionaux, le congres a d'abord defini les termer coordination et integra-
tion. 11 a ensuite etudie les possibilites d'integration des enseigne-
ments scientifiques et discute des meilleurs moyens de les organiser,
principalement au niveau secondaire, en un tout coherent, Enfin, ayant
examine divers aspects du probleme tels que les methodes d'enseignement,
l'activite de l'elee, et le contenu d'un cours integre, le congres a
conclu A la justification de l'integration des enseignements scientifi-
ques. l'ampleur du sujet, l'integration avec les sciences sociales,
la psyehologie et l'economie politique n'a pu etre abordCe.

Intergovernmental Conference of Experts on the Scientific Basis for Ra-
tional Use and Conservation of the Resources of the Biosphere, Unesco
House, Paris, 4-13 September 1968. Final Report. Paris, Unesco, 1969.
19 p. (SC/MD/9)

Considering the accelerated deterioration which is taking place in
man's present environment, Unesco organized and convened a conference with
the assistance of appropriate organizations of the UN family and other in-
terested international bodies. Experts from thirty Unesco Member States
participated and formulated recommendationt de ling with the use and con-
servation of the resources of the biosphere. Recommendations 8-12, and 16
advocate science programmes and activities which should be urgently car-
ried on by educational and research institutions.

A . 'origine de cette conference organise par l'Unesco avec le con-
cours d'autres membres de la famine des Nations Unies et d'autres organi-
smes internationaux interesses, se trouve la preoccupation causee par la
deterioration croissante du milieu geographique de l'homme. Les delegues
de trente Etats membres de l'Unesco, a l'issue de leurs discussions, ont
approuve des recommendations concernant l'utilisation et la conservation
des ressources de 1 biosphere. Les recommandations 8 a 12, et 16, pre-
eonisent l'urgente ,wise en oeuvre, par les organismes de recherche et
les etablissements d'enseignement, de programmes et d'activites appro-
pries, de caractere scientifique.

International Coordinating Committee fc.. the Presentation of Science and
the Development of Out-of-Schoo: Scientific Activities. Report of the
meetings and resolutions of the world General Assembly, Brussels, 8 ro

21 October 1968. Brussels, 1968. 1 v. (various 1:4:ing)
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1968'(Coned) / (Suite)

The meeting considered administrative matters for maintaining its
programmes and debated on special themes, including: "Problems set by the
creation and development of out-of-school science activities in the de-
veloping countries."

Le Comite a examine les moyens admiristratifs necessaires a l'execu-
tion de ses programmes, ainsi que des sujets particuliers tels que les
problemes poses par l'instauration et la raise en oeuvre, dans les pays
en voie de developpement, d'activites scientifiques extra-scolaires.

International Workshop on Evaluation of Chemistry Courses at School
Level, Feradenia, University of Ceylon, 13-18 August 1968. Fcport (in

preparation)

Organized by the IUPAC Committee on the Teaching of Chemistry and
sponsored by the Ministry of Education, Ceylon and Unesco; and attended
by eleven countries, the Workshop followed-up the IUPAC report on "The
Effect of Examinations in Determining Chemistry Curricula." Delibera-
tions were centered also on the constructing aneadministration of chem-
istry examinations to produce desired effects on the teaching of chemis-
try within an educational system.

Organise par le Comite pour l'enseignement de la chimie de l'Union
internationale de chimie pure et appliquee (UICPA), avec le concours du
Ministere de l'education de Ceylon et de l'Unesco; des delegues de onze
pays y ont participe. Ce stage d'etude fait suite au rapport de l'UICPA
sur "l'influence des examens sur l'elaboration des programmes de chimie".
Les discussions ont ports sur la maniere de concevoir et de faire passer
les examens en vue d'orienter dans le sons voulu l'enseignement de la
chimie dans un systeme scolaire donne.

Leverhulme Conference on Science Education in Africa, Chancellor College,
University of Malawi, 25th-30th March 1968. Report.

The sixth of a series of inter-university conferences on African edu-
cation sponsored by the Leverhulme Trust. The papers and the discussions
dealt with five main topics: psychological and sociological factors in
science education; factors involved in the acquisition of science concepts
in Africa; objectives and methods of science teaching in emergent so-
cieties; illustrative approaches to the teaching of science in Africa;
problems of evaluation of science courses.

Sixieme reunion dune serie de conferences inter-universitaires sur
l'education en Afrique, patronnee par le Leverhulme Trust. Les documents

et les debats ont ports notamment sur cinq sujets principaux: aspects
psychologiques et sociologiques de l'enseignement des sciences; conditions
d'acquisition des notions scientifiques en Afrique; objectifs et methodes
de l'enseignement des sciences dans les pays depuis peu independents; des
modeles de methodes d'enseignement des sciences en Afrique; les problemes
d'evalua'tion des cours de sciences.

Panel of experts on Nuclear Science Teaching. Nuclear science teaching-
repert of the panel... jointly convened by the IAEA and Vnesco, Bangkok,
15-23 July 1968. Vienna, International Atomic Energy Agency. 1968.
21 p. (Technical reports ser. no. 94)

The Fanel representing 14 countries discussed country programmes and
adoptea various recommendations for improving nuclear science teaching.

viii
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1968 (Cont'd) / (Suite)

Le groupe d'experts (representant 14 pays) a examine un certain nom-
bre de programmes nationaux et a formule diverces recommandations touchant
l'amelioration de l'enseignerrent de la science nucleaire.

Second Asian Regional Conference on School Biology Education, August 11 -
17, 1968, Mitaka, Tokyo, Japan. Report (in preparation)

Attended by 40 foreign delegates representing 13 Asian countries,
the conference assessed the extent to which recommendations made in pre-
vious conferences had been implemented, identified problems in implemen-
ting recommendations, explored specific aspects c" applied biology of
significance to secondary school biology, and acquainted participant::
with mass media techniques in the teaching of biology.

Quarante delegues representant treize pays d'Asie cot participe
cette conference. Apres avoir recherche dans quelle mesure les recorrman-
dations issues des conferences anterieures avaient etc suivies, ils cat
defihi les problemes a r6soudre en ce domaine. Its ont enruite examine
certains aspects de la biologie appliquee qui interessent l'enseignement
de la biologie dans les ecoles secondaires, et se sont informes de l'em-
ploi des techniques et moyens modernes d'information par les professeurs.

1969

Conference on the Application of Science and Technology to the Development
of Asia, Sew Delhi, 9-20 August 1968. Final report. Part I. Conclu-
sions and Recommendations. Paris, Unesco, 1969. 36 p. (:0/MD/Part I)

A Conference attended by participants from 25 countries to "consider
action required to further the application of science and technology to
the development of Asia". Chapter III of Part I deals with "Improvement
of science education in the countries of Asia".

Conference sur l'application de la science et de la technique au develop-
pement de l'Asie, New Delhi, 9-20 eclat 1968. RatTort final. Turtfo I.

Conclusions et Recommendations. Paris, Unesco, 1969. 39 n. (3C2D/11)

Cette conference, a laquelle ont participe des delegues venus de 25
pays, a eu pour but de rechercher les mesures a prendre pour aJsrrer
l'application de la science et de la technologie au developpeent des pays
d'Asi,. Le chapitre III de la premiere par:ie est consacre 4 l'areliora-
Lion de l'enseignement des sciences dans ces pays.

Regional Workshop on Unesco/UNICEF-Assisted Projects in Science Education
in Asia, Bangkok, 4-18 November 1968. Planning for science teaching

improvement in Asian schools; final report. Bangkok, Unesco Regional
Office for Education in Asia, 1969. 34, xxv p.

The deliberations centred on the need for a reform in science teach-
ing in schools, proceeding from an analysis of the existing programmes.
Certain principles relevant to the conditions in the Asian region were
identified, and recommendations were made relating to the existing pro-

jects. TwO chapters deal with the preparation of new project designs and
procurement and maintenance of equipment.

ix
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1969 (Cont'd) / (Suite)

Les debats ont ports sur la reforme indispensable de l'enseignement
des sciences dans les ecoles, a partir d'une analyse des programmes en
vigueur. Certains principes decoulant des conditions particulieres a
l'Asie ont etc formules, ainsi que des recommendations touchant les pro-
jets en tours d'execution. Deux chapitres sont consacres l'un a la pre-
paration de nouveaux projets, l'autre aux problemes d'achat et d'entre-
tien au materiel scientifique.

Planning Meeting for Unesco's Programme in integraed Science Teaching,
Unesco, Paris, 17-19 March 1969. Final. report. Paris, 1969. 27 p.

(SC/MD/I3)

A meeting of scientists and educators which reviewed current efforts
to imi.rove science teaching at the primary and lower secondary levels,
and proposed a strategy for implementing Unesco's programme in integrated
science teaching which has along its activities: issue of publications,
technical services to Member States, experimental projects for develop-
ment of new teaching methods and materials, and workshops.

Reunion d'hommes de science et d'enseignants qui, apres avoir passe
en revue les efforts actuellement deployes pour ameliorer l'enseignement
des sciences dans les ecoles primaires et les ecoles secondaires du se-
cond cycle, ont propose un programme de l'Unesco en matiere d'enseigne-
ment integre des sciences. Ce programme prevoit, entre autres activites,
l'edition de diverses publications, l'offre de services techniques au)
Etats membres, l'execution de projets experimentaux visant a la rise au
point de methodes et de materiel pedagogiques nouveaux, ainsi que l'or-
ganisation de stages d'etudes.

X

166



RESEARCH STUDIES IN ASIA ON SCIENCE EDUCATION: A BIBLIOGRAPHY*

RECHERCHES SUR LES PROGRAMMES DE LIENSEIGNEMENT DES SCIENCES
DANS LES PAYS D'ASIE. BIBLIOGRAPHIE*

CHIN', Republic of / CHINE, Republique de

National Chengchi University,
Mushan, Taipei, Taiwan.

A comparative study on teaching materials and teaching
methods with regard to elementary science education
in primary schools of various states. H.C. Wang. 1962.

The improvement of science teaching In our elementary
schools. Shin Shui. 1967.

CEYLON / CEYLAN

University of Ceylon,
Department of Education, Peradeniya.

A study of scientific ability. S. Muthulingam. 1968.

HONG KONG

University of Hong Kong,
Council for Educational Research.

Adaptation of the new physics projects used in America,
Britain, and Australia to the needs of Hon, K,ng.
R.F. Simpson.

Physics education and audio visual methods. R.F. Simpson.

' Titles have been selected and compiled from bibliographies and di-
rectories available in the Unesce library. Authors a*Id dates of
publication are given as available Les titres ont ete extraits
des bibliographies et repertoires disponibles a la Bibliothhue
du Bureau regional de l'Unesco. Le nom de l'auteur et la date
de publication sont cites lorsqu'ils figurent dans cette docu-
mentation ou sont connus par dtautres sources.
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INDIA / UDE

Central Institute of Education,
33 - Chhatra Marg, New Delhi-7.

An imastigation into the supervisory techniques in
science teaching in Delhi schools.

Gujarat University,
Navrangpura, Ahmedabad 9, Gujarat State.

A study of wrong corcepts in general science of pupils
of standard VIII. M.S. Shah. 1963.

National Institute of Education,
Department of Science Education,
NIE Building, Mehrauli Road, New Delhi-16.

Experimental project for teaching science and mathematics
at the middle level.

Investigation and the position of science education in
teachers' colleges.

An investigation and the position of science education in
the elementary teacher training institutes.

Project on the improvement of science instruction at the
elementary school level by preparing syllabus.

Project study groups in physics, chemistry, biology and

mathematics.

Report of the science talent search examination.

S.I.T.U. Council of Educational Research,
Robertsonpet, Raja Annamalaipuram, Madras-28.

Vitalisation of science instruction in secondary schools.

University of Allahabad,
Allahabad, Uttar Pradesh.

An experimental study of lecture demonstration and lecture-cum-
demonstration methods of teaching science. G.C. Rai. 1961.

University of Kerala,
Trivandrum, Kerala State.

An investigation into the interest of pupils of the upper
primary class in regard to topics in general science.
A.V. Kurian. 1962.

(Institution: not reported)

An experimental study of the need for practical and experimen-
tal procedure in the teaching of science. K. Thiagarajan.
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IRAN

Institute for Educational Research and Studies,
P.O. Box 3071, Teheran.

Teaching science in elementary schools. Project No. R/10.

Vida Amini.

Minist4re de l'education nationale,
Departement general d'etudes et de programmes,
75 Square Baharestan, Teheran.

Etude concernant les problemes qui se posent sur le plan
de l'enseignement des sciences.

A study on the views of science teachers about science
teaching. 1965.

JAPAN / JAPAN

Kobe Municipal Educational Research Institute,
1/34 Kusunoki-cho, 5-chome, Ikuta-ku, Kobe.

Study of the guidance method pertaining to such teaching
material as rock and minerals.

National Institute for Educational Research (NIER),
6-5-22 Shimomeguro, Meguro-ku, Tokyo.

The effects of learning in science and problem solving. 1961.

The results of entrance examination and performance in
general education of science students. Kiyonobu Itakura.

A study on the child's conception of weight. Noriyosi Nitta
and Shigefumi Nagano.

Study on instruction and learning of concept of force in
statics based on Kasetsu-Jikken-Jugyo, a new method of
science teaching. 1967.

Study on the formation process of children's basic concepts
on science. 19687

Shizuoka Educational Training Institute,
1-3-93 Bunkyocho, Mishima City.

Guidance to cultivate the power of scientific understanding
of children.

KOREA, Republic of / COREE, Republique de

Choongchung Namdo Provincial Education Fesearch Institute,
Tea Jeon, Choongchung Namdo.

A survey of the science education problems.

PAKISTAN

Julia Institute of Education,
Malir City, Karachi.

An evaluation of the science curriculums for primary schools
in Pakistan. Sardar Ahmad Tanveer. 1964.
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PHILIPPINES

The Bureau of Private Schools,
Division of Evaluation, Research and Statistics, Manila.

Relative difficulties of items in the tests in high school
physics, chemistry, general science_2 and other subjects
as basis for test revision. /19677/

The Bureau of Public Schools,
The Research, Evaluation and Guidance Division, Manila.

A study of problems met y students in laboratory work
(Rizal High School) /1966/

Central Philippine University,
Iloilo City.

Teaching difficulties encouttetec by college science teachers
in the city of Iloilo. Iniego J. Delariman, Jr. 1967.

Philippine Normal College,
Graduate School, Manila.

A study on tow to teach science as a way of life, for better
living.

Science Teaching Center,
University of the Philippines, Diliman, Quezon City.

Curriculum and development projezts in science and
mathematics for elementary grades and high schools.

3illiman University,
Dumaguete City.

An experimental study of the relative effectiveness of the
lecture - demonstration and the individual laboratory work
methods on achievement in general chemistry_offered to
non-majors. Be.14ano Ygnalaga, Sr. 119687/

The status of science teaching in the private high schools
in the province of Negros Oriental. Samuel B. Solis. 1968.

The status of elementary science teaching in the public
schools of Southern Leyte. Pascual H. Kapili. 1968.

University of San Carlos,
Cebu City.

The professional preparation and qualifications of science
teachers in the public and private secondary schools of
Cebu City.

University of the Philippines,
College of Education, Diliman, Quezon City.

An analysis of the U.P. High School science achievement test.
Ysip 'Abrade. 1964.

Production of materials for teacherts guide: elementary
science I to VI and high school science I and II.

xiv
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PHILIPPINES (Cont'd) / (Suite)

University of the Philippines,
College of Education, Diliman, Quezon City.

Readability of some elementary science textbooks. Virsely
de la Cruz. 1966.

Selected measures as predictors of success in advanced
algebra and physics of the ,agsaysay High School.
Leonarda B. Pascua, 1968.

A survey of science competencies of teachers in the field.
Wilfrido Maceda. 1962.

SINGAPORE / SINGAPOUR

University of Singapore,
School of Education, Singapore.

Science and mathematics teaching aids project. Grace Liok.

Science education in Malaysia.

The training of secondary school science teachers in
Singapore.

THAILAND / THAILANDE

Chulalongkorn University,
Facult:r of Education, Bangkok.

Problems in the teaching of science in upper secondary schools
and pre-university classes. Chalong Intasien. 1960. 64 p.

Study on the Bangkok municipality's use of television in
the teaching of science for primary classes. Praneet
Lohitopakorn. 1965. 198 p.

Study on the teaching methods and marking procedures for
science in lower secondary classes of schools in Prakanong
District, academic year 1966. Chongkolnee Nagasomboon.
1967. 72 p,

Survey of opinions of the Girls' Trade School of Southern
Bangkok on science, academic year 1967. Pirachit
Vajanavinit. 1967. 42 p.

Survey of problems in science studies for students In upper
secondary classes, science stream, in schools within the
experimental project for academic secondary schools, 1964.
Nualsrt Tipanuka. 1965. 82 p.

Survey of the teaching methods and evaluation procedures in
science studies according to the Oms of teachers for lower
secondary classes in Bangkok. Boonlap Boonpin. 1965.

Survey of the techniques of teaching science in lower and
upper schools in Bangkok and Thonburi, and in Icimar;
certificate-granting teacher training schools in Thailand.
Vichit Krisnaputi, Boontong Vacesri, Lumchiak Toochinda.
1962. 127 p.
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THAILAND (Cort'd) / THAILANDE (Suite)

College of Education,
Prasarn Mit, Bangkok.

The relationship of science achievement to reasoning ability
and to beliefs in folklore of Matayom Suksa 3 students.
Sawan Onnark. 1568. 130 p.

A study of science achievement of Prathom 7 children in
Changwad Prachinburi. Boonsong Niyonsith. (In preparation)

A study of teaching of science in lower secondary government
schools in Bangkok. Kongsakdi Promtep. 1968. 126 p.

A study of biology achievement of the 2nd year students at the
College of Education. Paitool Suksringarm. 1968. 139 p.

A survey of teaching of science in the upper primary level in
municipal schools, Bangkok, academic year 2511 (1968).
Nantana Siripala. (In preparation)

A study of teaching of science in grade 7 (Pratom Suksa 7) in
academic year 2513 (1968). Orpin Tinawatana. (In
preparation)

A study of teaching of science in Cle ' tificate of education
level in teacher training colleges, msook Theerapichit.
(In preparation)
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SCIENCE EDUCATION / EDUCATION SCIENTIFIQUE

OECD and Unesco Publications / Publications de l'OCDE et de l'Unesco

Organization for Economic Co- operation and Development, Paris (OECD)
PublicationsigrEanisation de co- operation et de developpewent 6cone-
miques, Paris (OCDE) Publications

New thinking in school science /Teries7 / Pour un .neeignement renove

des sciences Zcollection/:

Biology to-day; its role in education; report of an OECD working
session on the teaching of school biology, Rellebaek (Denmark)
June 1964; prepared by Paul Duvigneaud; English version by
M.L.C. Comber. Paris, 1966. 188 p.

Biologie moderne; on role dams l'education; rapport d'une session
d'etude organisee par l'OCDE sur la reforme de l'enseignement de
la biologie, Rellebaek !Danmark) juin 1964, par Paul Duvigneaud
et M.L.C. Comber. Paris, 1966. 174 p.

Chemietry to-day; a guide for teachers; selected topics for a modern
approach to the teaching of school chemistry. Paris, 1963. 365 p.

Chimie moderne; guide pour enseignants; selection de traites adaptea
a un enseignement moderne de la chimie dans les ecoles. Paris,

1963. 378 p.

New thinking in school biology; report of the OECD seminar on the
reform of biology teaching, La Tour de Peitz, 4-14 September 1962.
Paris, 1962. 328 p.

Pour un novel enseignement de La biologie; rapport d'un colloque
international organise par l'OCDE sur Za reforme de l'enseignement
de la biologie, La Tour de Peitz, 4-14 septembre 1962. Paris,

1962. 374 p.

New thinking in school chemistry; report of the Organization for
European Economic Co-operation seminar on the status and develop-
ment of the teaching of school chemistry, Greystones, Ireland,
29 February - 10 March 1960. Paris, 1961. 215 p.

Pour un nouvel enseignement de La chimie; rapport d'une session
d'etude internationate eur tee conditions et l'ev)tution de
l'enseignement de La chimie, Greystones, Irlande, 1960. Paris,

1961. 230 p.

School chemistry; trends in reform; selected topics; report of cn
OECD working session on the teaching of school chemistry, London,
July 1963. Faris, 1964. 94 p.

Chimie scotaire; evolution de la reforme; nouveltes presentations;
rapport d'une session d'etude organisee par t'OCDE 4 Londres en
juillet 1963. Paris, 196'. 96 p.
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Teaching physics to-day; some important topica. Paris, 1965. 261 p.

Enseignement actual de La physique, quelques aspects importants.
Paris, 1965. 288 p.

Science and education for the future lierie7 / Science et education
pour l'ave:Iir /collection/..

Policy for school science; countries with special problems of sc

educational development, report of the Seminar... Istanbul, 14-23
September 1961. Paris, 1962. p.

Folitique a :vivre en mati*C're d'enseignement scier.tifique, 'art
cur la session dretuJes... Istamboul, 14 au 23 septembre
Paris, 1962. 101 P.

Supply, recruit' 7:11t and training of science and mathematics teachers.
Paris, 1962. 46 p.

Effe.ctift, recruitment at formation des professeurs des sciences at
de mathematiques. Paris, 1962. 50 p.

Unesco Publications / Publications Unesco

Asian Institute for School Building Research / Institut Asien de
recherches sur les constructions scolaires.

Asian Institute for School Building Research, Colombo. School
Building Digests / Construction scolaire. ReflUMgS:

no. 1. Secondary school chemistry laboratory design. 4 p.

Plan de laboratoire chirie pour l'enseignement dans
les Ecoles secondaires.

no. 2. Secondary school biology laboratory design. 4 p.

Plan de laboratoire biologie pour lienseignement dans
les Ecoles secondaires.

Asian Institute for School Building Research, Colombo. Studies.

no. 2. The design of biology laboratories for Asian second
level schools, by S.S. Sharma and D.J. Vickery.
Colombo, 1968. 40 p.

no. 3. The design of chemistry laboratories for Asian second

level schools, by Jinapala Alles and D.J. Vickery.
Colombo, 1968. 49 p.

no, 4. The design of physics laboratories for Asian second
level schools, by C.C. Yu and D.J. Vickery.
Colombo, 1968. 99 p.

The development of higher education /Weries7/ LE developpement de
Venseignement superieur /collection/:

The teaching of sciences in African universities; report of the
seminar on the teaching of basic sciences in African uniVer-
sitics, Rabat, 13-22 December 12E2, Paris, 1964. 112 p.
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L'enseignement des sciences dans les universites africaines;
rapport du ztage d'etudes sur l'enseignement des sciences
fondamentales dans les universitjs africaines, Rabat, 13-22
decembre 1962. Paris, 1964. 122 p.

Regional Workshop on Unesco/UNICEF-Assisted Projects in Science
Education in Asia, Bangkok, 4-18 November 1956. Planning for
science teaching improvement in Asian schools; final report.
Bangkok, Unesco, 1969. 34, xxv p.

Groupe d'etudes regional sur les projets assistes par l'Unesco
et l'UNICEE dans le domaine de l'enseignement des sciences en
Asie, Bangkok, 4-18 novembre 1968. Planificaticn de ?'ame-
lioration, do l'enseignement des sciences en Asie. Bangkok,
Unesco, 1969. 39, xxii p.

The teaching Lf basic sciences /Teries7/ L'enseignement des sciences
fondmentales /collection/:

Nec trends in biology teaching / Te dances nouvelles de l'ensei-
gnement de la biologie, prepared by / prepare par R. Ueller.
/Paris, 1967/ 298 p. (v. 1)

New trends in chemistry teaching / Tendances nouvelles de l'ensei-
gnement de la chimie /,Irawn up in close collaboration with the
Committee on the teaching of chemistry of the International
Union of Pure and Applied Chemistry / a ete etabli en etroite
collaboration avec le Cornice de l'enseignement de la chimie, de
l'Union internationale de chimie pure et appliquee/ edited for
Unesco by / prepare pour l'Unesco par E. Cartmell: Paris, 1967.
359 p.

New trends in physics teaching / Ten-lances nouve!leo de l'c)cipr.e.
meet de la phusique, 1ee-1916, prepared by / prepare par
W. Knecht /Paris, 1968/ 271 p.

A survey of the teaching of physics at universit2es/ L'enseigne-
ment de la physique dans les universitjs; prepared under the
auspices of the International Union of Pure and Applied Physics /
etude redigee sous les auspices de l'Union Internationale de
physique pure et appliquee. Paris, 1966. English 396 p.,
French 433 p.

Unesco handbooks on the teaching of science in tropical countries
/series/:

The teaching of science in tropical primary schools, by E.D. Joseph,
London, Oxford University Press, 1963. xix, 234 p.

The teaching of general science in tropical secondary schools.
by B.N. Saunders. London, Oxford University Press, 1963. 379 p.

Unesco source bock for science teaching. Rev, and enl. ed. 21st
impr. Paris, 1969. 252 p,

Manuel de l'Unesco pour l'enseignement des sciences. Ed. rev. et
eugm. Paris /c1964/ 305 p.
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NOTES ON ASIAN DOCUMENTS ON EDUCATION

NOTES SUR DES DOCUMENTS DE PAYS D'ASIE
CONCERNANT L'EDUCATION

The following brief annotated list of documents on education has
been compiled by a selection from entries in recent quarterly
Accession Lists of the Unesco Regional Office Library (available
to readers).

La courte liste annotee de documents sur l'education ci-dessous
a ete etablie d'apres une selection de references dans les listes
trimestrielles recentes des acquisitions de la bibliotheque du
Bureau regional de l'Unesco.

Afghanistan. Ministry of Education, Planning Department. Education in
Afghanistan durir. the last fifty years: Vol. 1. Primary, secondary
and vocational education. Kabul, 1968. 259 p. 59 tables.

First volume of a comprehensive two-volume presentation of education
of the country. Chapters cover historical development of education, the
educational situation today, problems of educational development, the
Third Plan and long term prospects, and foreign aid programmes. A good
source for statistical data and a bibliography on the country's education.

C'est le premier volume dine etude en deux tomes donnant une vue
d ensemble de l'education du pays. Les chapitres traitent de l'evolution
historique, de la situation actuelle et des problemes du developpement de
l'education; du Troisieme plan et de see possibilites a long terme; et
des programmes d'assistance exterieure. Cet overage est une bonne source
de donne-es stacistiques et de renseignements bibliographiques sur is
situation de l'enseignement du pays.

Anuman Rajadhon, Phya. Essays on Thai folklore. Bangkok, The Social
Science Association Press of Thailand, 1968. 383 p.

Published on the 80th birthday of the author as a tribute to this
well known scholar and authority on Thai culture. The contents cover
essays on culture, language and literature, folktale, the Buddhistic
rites and rituals. Added to the essays is a selection, "The life of
the farmer" translated and edited by William J. Cedney.

Ouvrage publie en honneur de l'auteur, une autorite en matiere de
civilisation thailandaise, a l'occasion de son 80e anniversaire. Le

livre ocntieat des essais sur la civilisation, la langue at la littera-
ture; sur les contes et legendes du pays Thai, et so- les rites et cere-
monies de la religion boudhique; et en plus une selection, "The life of
the farmer" (la vie du fermier), traduite et editee par William J. Cedney.

Basu, C. K. Programmed instruction in industries, defence, health and
education. New Delhi, Indian Association for Programmed Instruction,
1969. 72 p.

Six articles and five research studies on programmed learning are
presented for their implication for teaching-learning situations in
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industry, defence, health, and education. Included also are addresses
for information on programmed learning and a selected bibliography.

Six articles et cinq etudes sur l'enseignement programme, presentes
en raison de leur incidence sur les procedes d'enseignement dans l'in-
dustrie, la defense nationale, la saute et 1'6:lunation. L'ouvrage com-
prend egalement une liste d'adresses a ',intention de ceux qui voudraient
avoir des renseignements sur l'enseignement programme, ainsi qu'un choix
bibliographique.

International Conference on Educational Research in Asia and the Southern

Pacific (Third) -anila, June 24-29, 1968. Educational research and
national development, proceedings and working papers, ed. by Aurelio
0. Elevazo. Manila, 1969. 290 p.

A report of a conference organized as a sequel to the conferences
held in Japan in 1959 and in Thailand in 1963. The discussions centered
on: (1) Educational research and educational planning, (2) Educational
research and manpower development, (3) Educational research and the cur-
riculum, and (4) International co-operation in educational research. The

last chapter of the report entitled, "After the conference, what?" is a
plea "for a practical program of action" or "action resear01", pointing
to the kind of studies which may be undertaken, by whom and with what
funds, equipment, and facilities, and suggestions for the use of the re-
sults of the studies.

Le rapport d'une conference qui fait suite a celles qui eurent lieu
au Japon en 1959 et eA Thallande en 1963. Les discussions port'erent sur:
(1) La recherche pedagogique et la planification de 1'6:lunation, (2) La
recherche pedagogique et le developpement des resseurces humaines, (3) La
recherche pedagogique et les programmes et plans d'etudes, et (4) La
cooperation internationale et la recherche pedagogique. Le dernier cha-

pitre du rapport, intitule "A:'ter tke Conference, L..-;:atF" ("Et apr'es la
Conference?") est une plaidoirie en faveur d'un "programme pratique
d'action", ou "de recherche operationnelle", signalant quels programmes
pourraient 'etre mis a l'oeuvrc, par qui et avec quels fonc's, quel equipe-
ment et quels moyens, et suggerant l'eweloi qu'on pourrait faire des
resultats de ces programmes.

International Labour Organisation. Regional Office for Asia, Bangkok.
I.L.O. technical co-operation activities in Aci, dur:rg 1908. Bangkok,

1969. 63 p.

A report of technical co-operation programmes, regional activities,
and 17 Asian country projects including those of the South and Western
Pacific areas.

Un rapport sur les programmes de cooperation technique, les acti-
vites regionales, et les projets concernant 17 pays asiatiques, y com-
pris les pays du sud et de l'ouest du Pacifique.

Japan Audio-Visual Information Center for International Service and Japan

Audio-Visual Education Association. Audio-vicual education in japan

1369. Tokyo, Japan Audio-Vist.al Education Association, 1969. 59 p.

xxi
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The latest edition of the title showing how audio-visual materials
are used for educational purposes in Japan. Illustrated with statistics
and photographs of actual classroom use of a-v materials.

Derniere edition de cet ouvrage, montrant l'emploi qu'on fait au
Japon, a des fins pedagogiques, du materiel audiovisuel. L'ouvrage
contient des illustrations et donne des statistiques sur l'emploi du
materiel audiovisuel a l'ecole.

Komai, Hiroshi. Changing pattern of Japanese attitudes toward work: a
consequence of recent high economic- gro,,:th. Tokyo, Institute of
Population Problems, Ministry of Health and Welfare, 1969. 35 p.
(English pamphlet series, no. 67). mimeo.

A paper presented at the Second Regional Seminar on the Sociology
of Development held in Delhi, India from November 25 to December 20,
1968 and organized by the Research Center on Social and Economic Develop-
ment in Asia, Institute of Economic Growth, Delhi.

The problem of labour shortage is studied through an analysis of
changing pattern of employment status, industrial relations, effect of
technological innovation, and widening scope of Japanese life.

Reference is made to the fact that while young workers have tradi-
tionally been welcomed as a supply for cheap labour, the demand fo, high
school graduates is now three times larger than the supply.

Document de travail presence au second Seminaire regional sur la
sociologie du developpement qui s'est tenu a la Nouvelle Delhi, hide, du
25 novembre au 20 decembre 1968, et organise par le Research Centre an
Focial and Economic Development in Asia, Institute of Economic Growth,
Delhi. (Centre de recherches sur les problemes du developpement econo-
mique et social, Institut du developpement economique, Delhi.)

Le probleme de la penurie du travail y est studio par l'analyse de
la structure changeante du statut de l'emploi, par celle des relations
industrielles, de l'effet des innovations technologiques, et des pos-
sibilites croissantes de la vie japonaise.

Le document fait etat du fait que, traditionnellement it &tali bien
vu de disposer des jeunes travailleurs comme source de main d'oeuvre a
bon marche, alors qu'aujourd'hui la demande de jeunes de fin du secon-
daire est trots fois plus grande que l'offre.

La Salle, Frank P. Young Farmer Clubs of Ceylon, a report. Bangkok,
FAO, 1969. 22 p. mimeo.

To revitalize the Young Farmers Club Movement, the Minister of
Agriculture and Food of Ceylon requested a review of the Movement's pro-
gramme and activities; this is the report which also includes recom-
mendations for strengthening such a Movement.

Afin de revivifier le Young Farmers Club kosement (Le Mouvement
pour les clubs de jeunes fermiers), le Ministere de l'agriculture et
l'alimentation de Ceylan a fait faire un examen des programmes et des
activites du Mouvement; en voici 1e rapport, qui donne en outre des re-
commandations pour le renforcement du Mouvement.
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Malaysia. Ministry of Education. The Educational Planning and Research

Division. Education in Malaysia. Kuala Lumpur, Dewan Bahasa Dan

Pustaka, Kementerian Pelajaran Malaysia, 1968. 96 p.

A first compilation which, according to the foreword by H. E. the

Minister of Education Mohd. Khr. Johari, will prove very enlightening
to teachers, parents, administrators and all those who seek to under-
stand the 'Whys', 'Whats' and 'Wherefore' of education in Malaysia."

Premiere compilation qui, selon la preface de Son Excellence M. le
Ministre de 1'6:lunation, Mohd. Khr. Johari, "ne manquera pas d'eclairer
L's _useignants, les parents, les administrateurs et tous ceux qui es-
sayent de comprendre les raisons, le contenu et 14s but de l'education

en Malaisie."

Seminar on Books and National Development April 27-29, 1968, Academy_
House, Seoul. Report. Seoul, Korean Publishers Association /1968/

110 P.

A record of the papers and discussions of the 3-day international
seminar sponsored by the Korean Library Association to instil the im-
portance and role of books as a tool for national development. Contains

substantial statistical figures of the Korean publishing industry ga-

thered from various sources,

Compte rendu des documents de travail et des discussions d'un stage
d'etudes de trois jours patronne par le Korean Library Association (As-
sociation bibliothecaire de Coree), et destine *6 montrer l'importance et

le role des livres en tant qu'instrument de developpement national. Ce

rapport donne des renseignements statistiques substantiels, fournis par
differentes sources, sur l'industrie du livre en Coree.

South Pacific Commission. Din?ct:Q of yout;: organizationo in the South

Pacific. Noumea, New Caledonia, 1968. 68 p.

A directory to 112 youth organizations located in 14 countries or
territories in the South Pacific. Each organization is covered by the
following information: address, date of establ'shment, membership, aims,
activities, leadership, finance and publications.

Repertoire de 112 organisations de jeunes situees dans 14 pays ou
territoires du Pacifique du Sul, et caracterisees par les informations
suivantes: adresse, date de fondation, nomtre de membres, buts, ectivites,
fonction dirigeante, finances, et publications.

Teachers' Training College. T.T.C. Publications Board, Singapore. Tke

teacher begins. Singapore, 1969. 63 p. (TTC Publ,...ation. Texts it

teacher education).

The first in the series of "Texts in Teacher Education" covering the
art, science or discipline of teaching or education. The appendix con-
tains chars of the Singapore educational system (1968) and the emerging
pattern of education, 1969.
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Premier ouvrage de la eerie "Texta in Teacher Education" (Cahiers
pedagogiques) portant sur l'art, science ou discipline is l'enseignement

ou l'education. L'appendice contient un organigramme du systeme actuel

de l'education a Singapour (1968) et les structures nouvelles pour 1969.

igEAMEC7 'Regional Seminar on the Teacher Education Program Tryout the
_ _

SEAMEC Regional English Lenguage Centre, Singapore, 31 October-2 Novem-

ber 1968. Report. Singapore, SEAMEC Regional English Language Centre,

1969. 202 p.

An evaluation by a seminar group which net for three days to study
the "tryout" Teacher Education Program (TEP) which was held from February
to November 1968 for teachers who train teachers of English as a second

language. A description and the content of TEP are given including ad-
ministrative aspects for supporting the program.

Evaluation faite par un stage di-etudes reuni pendant trois jours
pour etudier le "programme d'essai" du Teacher Education P7"ogrcehme, PEP

(Programme de formation d'enseignants), lequel s'est tenu du fevrier 1

novembre 1968 a l'intention des enseignants charges de la formation des

professeurs d'anglais en tant que seconde langue. Le rapport donne la

description et la substance du TEP et indique les moyens administratifs
servant de support au programme.

/Thailand/ National Seminar on Education for International Understanding,
Strividhaya School, Bangkok, June 10-14, 1968. Records of the national

seminar. Bangkok, Thailand National Commission for Unesco, 34 p. 1969.

A report summarizing the proceedings and the general discussions.
Noteworthy of mention are the illustrations and discussions on study kits
and the Recommendations adopted by the Seminar.

Rapport donnant un apercu des d6bats et des discussions generales.
Sont a retenir les illustrations et discussions sur des collections de
documents pedagogiques, ainsi que les recommandations adoptees par le

stage d'etudes.

Unesco-NIER Regional Programme for Educational Research in Asia. Asian
stud & on curriculum development, research design and questionnaires,
compiled by R. H. Dave. Tokyo, National Institute for Educational

Research, 1969. 69 p.

A brochure containing a research design and questionnaires worked
out by participants of an Educational Research Workshop for carrying out
national and cross-national comparative studies which are expected to be

completed in 1970. It is hoped that the brochure will also be of use to

those concerned with research on curriculum development.

Brochure presentant un modele de recherche et des questionnaires
prepares par les participants au stage di-etudes regional, et destines 1
servir aux travaux de recherche 5 l'echelon national qui seraient com-
pletes en 1970. On espare que cette brochure sera utile a ceux qui en-
treprennent de la recherche sur le developpement des plans et programmes
d'etudes.
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World Student Christian Federation. The releua;:ce of t-he social sciences
in contemporary Asia: university teackers in dialogue. Tokyo, 1968.
182 p.

A report of a conference in Japan in 1967, which incorporates the
thinking of social scienti.ts on issues confronting present-day Asian
society and the role university teachers must take to enable academic
ideas to meet the demands of society. As university teachers participate
in the research and planning projects of their respective countries, a
major portion of the report deals with national planning.

Le rapport dune conference tenue au ;apon 1967, comprenant la pen-
see des specialistes en sciences sociales qui ont discute des problemes
afferant A la societe asiatique contemporaine, et du role que les pro-
fesseurs d'universite doivent jouer pour permettre a la pensee univer-
sitaire de faire face aux demandes de la societe. Etant donne que les
professeurs d'universite participent a la recherche et a la planification
dans leur propre pays, une grande partie de l'ouvrage est consacree a is
planification a l'echelon national.
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CONFERENCES, MEETINGS, SEMINARS ON EDUCATION

Tentative Calendar

5-12 Aug. New Delhi Seminar of Experts on University
Teaching for Educational Planning
(Ali PA)

1 Sept. New Delhi 10th Training Course for Educa -
31 Jan. 1970 tional Planners and Administrators

(AIEPA)

9-16 Sept. Bangkok Preparatory Meeting of Experts for
Third Regional Conference of
Ministers of Education in Asia (in
collaboration with ECAFE)

15 Sept. - Paris Executive Board of Unesco: 83rd
10 Oct. Session

23 Sept. Quezon Regional meeting on curriculum
3 Oct. City development in teacher education

in Asia (AITE)

4-11 Oct. Colombo Sub-regional Seminar on Education
Development and its Effects on
School Building Design (ARISBR)

4-28 Oct. Colombo Development Group Training Cour se
for Groups from Ceylon, East Pakis-
tan, Cambodia, Nepal and one indi-
vidual from Afghanistan (ARISBR)

Joint FAO/1LO/Unesco International
Advisory Committee on Agricultural
Education, Science and Training
(Jointly with FAO/ILO) (1st session)

18 Oct. Tokyo Follow-up Workshop on Mathema-
7 Nov. tics Teaching in Asia (N1ER)

October Geneva Meeting of experts on wastage at
all levels of education

20-28 Oct. Paris

27 Oct. Isphahan Study visit to the Iran Experimental
9 Nov. Literacy Project
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17-21 Nov. Hamburg Seminar for Directors of Educa-
tional Research (Unesco Institute
for Education, Hamburg)

December Tokyo Meeting of the Co-ordinating
Committee for the Comparative
Study of Curriculum Development
(NIER)

1970

8 Jan. - Quezon Fifth Institute for Key Teacher
22 A:.ril City Educators (AITE)

February Paris Meeting of experts to examine
studies on education and develop-
ment

March - Teheran Regional Conference of Asian Na-
April (?) tional Commissions (convened by

National Commission host country)

ILO/Unesco Joint Committee on the
application of the Recommendation
concerning the status of teachers

April Bangkok Working group on the teaching of
physics

July Geneva International Conference on Public
Education (32nd session)

27 April - Paris
8 May

Note: Certain initials above refer to the following institutions:

AIEPA Asian Institute of Educational Planning and Adminis-
tration (sponsored by Unesco)

AITE Asian Institute for Teacher Educators (sponsored by
Unesco)

ARISBR Asian Regional Institute for School Building Research
(sponsored by Unesco)

NIER National Institute for Educational Research, Japan
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VOLUME IV NUMBER I SEPTEMBER 1969

Vol. I, No. 1, September 1966
Review of educational progress in the Asian Region
Some majcr trends - first, second, third levels of education - girls'
education-public expenditure on education - abstracts of country
progress reports - charts - statistical supplement and bibliography.

Vol. I, No. 2, larch 1967
The problem of educational wastage at the first level
Magnitude - different groups, urban and rural areas-repetition and
dropouts- causes and implications of wastage -measures for combatting
wastage-review of selected studies and surveys - charts and tables.

Vol. II, No. 1, September 1967
Widening horizons of education in the Asian Region
Recent developments in education in a number of Asian countries.

Vol. II, No. 2, March 1968
Educational research in the Asian Region
Development of major educational research institutionsIbureaux/orga-
nizations in Asian countries -review of selected research programmes.

Vol. Ili, No. 1 September 1968
Organization of educational planning in the Asian Region
General review and chapters on each of 19 Asian Countries. Organ i-
grams, plans, and financing in some instances.

Vol. III, No. 2, March 1969
General secondary school curriculum in the Asian Region
Expansion - social and economic development-major subject areas -
evaluation and examinations - tables and articles for Asian countries.

Recent issues contain a bibliographical supplement.
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