SCIENCE EDUCATION PROGRAM

e
THE REPUBLIC OF CHINA
: Td-you Wu

I feel honored and pleased to have the opportumty to present to. you our drstmgurshed‘
' guests a brref account of the recent program in the development of science educatron
Jin mean Perhaps you will allow me to begm w1th a few mtroductory remarks for the
purpose of our orlentatlon v

‘ A It is generally agreed that in the last decade Tarwan has made consrderable progress
in econonuc developments and it is also generally beheved that the economic successes:
are in large measure due to (1) the social stabrhty as-a result of the land reform program‘
carried out in the early 507, (11) the policy of free—economy of the Government (i)
the pohcy of burldmg up our agnculture and lrght 1ndustr1es before attemptmg heavy:
mdustrres, and (1v) the enterprrslng quality of the people. But the 1mportant contrrbutron ‘
'made by our educatron program may not have been so w1dely appreciated.

' Even before 1967 when our compulsory education of six years of elementary school
was extended to nine years (six years of elementary school and three years of j Junror high
school), OovVer ,90.percent of" school—age chﬂdren Aattended school.” "After. 1967, this
..percentage.has_ reached above 99 Then a series of progmms_ weré instituted;»on education' ‘
in general a_nd‘s;ci'ence education in ‘partrcular.‘ In.-1967, under our late President Chiang
Kai-Shek, a broad program of science ‘development wis started, which, in addition to the
basic, applied and social science, covers also- smence education at all levels, namely, high-
“school, college and advanced graduate »! shall confine my report to the scrence

-educatron p_art ot our many programs.
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The conditions leadmg us to undertake a reexammatron of our whole science
education system were the fo]lowmg We found that the curricula of our smence teaching
in the pnmary, junior high and senior high schools were not the results of a well-planned
study on a. well-considered policy; rather they were the ‘product of 1ndependent
patchwork over a period of years with no clearly coherent objectives. The textbooks on
each subJect say, mathematics, in the various grades came from d1fferent independent
sources with no attentlon to “continuity, and the! vanous subjects were arranged into
a pattern for the various grades with not much regard for relative correlatlons among the
subjects 0

To make this last point clearer, take the existing curncula for the senior hlgh school |
In the fSt year is taught biology which makes use of some knowledge of organic
chemrstry (or, brochemlstry, in connection with such things as DNA, RNA, etc.).

- Chemistry,  however, is taught in the 2nd year, whlch includes such toprcs as atomic
‘structure and chemical bond which the student cannot really digest but can only
‘memorize. Finally, physics is taught 1n the 3? d year. of the senior high school. :

The difficulty here cannot be remedied by merely reversing_ the sequence of these
‘three subjects,A because there is the question of the relative difficulties of these three
subjects from the point of view of the nature and the sophistication of the basic concepts
-involved. = There is also the’ question of the avaﬂablhty of certain - mathematlcal
preparatron at the t1me phys:cs is taught.

Thus the _ problem of formulatlng a curriculum for the science subjects in the
education system calls’ for both a deep and an extensive study of the best arrangement
of thé various science subjects over the six junior-senior high school years. On top. of this
is the wish to provide for flexibilities for different Junlor-hlgh students who plan, or do
not plan to continue on to the senior high school. - More of the Jumor-h1gh graduates will
go to the various vocatlonal (semor—hlgh) schools than to the senior-high for college’
education. Thus we have” the problem of organizing the science curricula for the
vocatlonal schools too0. :

We have worked on such curricula, but we have also to prepare the textbooks to g0
with the proposed curncula for the curncula are only the framework for the texts which
fonn the substance ' o

' These con51deratlons deﬁne the nature and the scope of our Science Educatlon
=Program wh1ch I shall bneﬂy outhne in the following.
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Scierice Education Program in the Republic of China

1. - Science education in elementary schools 1

A project vras started by the Ministry of Education in"1’970 A committee on s'cience
cumcuia was formed con31st1ng of umver51ty professors school teachers and specialists
on educatlon New textbooks were prepared and tried out in-more than 50 schools foran
expenmental penod of six years and after revisions were made, the textbooks and the

curricula were adopted in 1978 throughout the country

2. Science education in the junior high schools
» In 1968 a set of provrsronal cumcula were formed and new textbooks were prepared
on the basis of some American and Brrtrsh texts. In 1972, the curricula and texts were
revised; the Standard adopted then has been followed tﬂl the present ‘ |

In 1974 the Mmlstry of Education assigned the Sc1ence Educat1on Center of the
Natlonal Ta1wan Normal University the task of reviewing’ ‘and improving on the science
educatlon in ]umor high- schools and in 1976 the task of revising the mathematics

cumcula in’ semor high schools on considerations of

(1) our national policies on science education,
(2) our social condltlons and cultural background ,
“(3) the conceptual systems and nature of natural smences and mathematlcs and

(4) the individual abilities, interests and needs of the students.
“These two tasks followed the following procedures

(1) plarining of the curriculum design,
(2) evaluation of the design,
: (3) development of the curriculum materials and rnedia,
(4) selection of expenmental schools and teachers, _
(5) trammg of in-service teachers and implementation of the first pllot study," A
: (6) evaluation of the first study, .
(7) revision of the experimental textbooks _
(8) trammg of in-service teachers and the carrying out of the second pllot study, '.
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(9) evaluation of the sect)nd'study,_

(1 Q)' the final revision of the ycur'ri'cu‘la.

- 'The followmg new natural science and math.. curncula forj Jumor high schools will be

‘ adopted for all schools i in the next academlc year.

Studenz;~Sde

1 2 3
Math. (4-6 hrs./week,
o  elective) ‘
For students  Math. Math. :

going to
senior high

schools

For students
not continuing
formal

education

(3‘ hrs./week,

‘required) -

Li:fé science |
~(biology)
(3 hrs.-/week,‘

required)

| (4 hrs./week, elective)

Physices and chemistry
. (4hrs./week, elective)

Physics and chemistry

(4 hrs. [week, elective)

Earth science

(12 hrs./week, elective)

Physical science (physics, chemistry, earth.

sciences) (2 hrs./week, required)

'-Applied math. (2 hrs./week, eléctive)

Applied chemistry (2 hrs./week, elective)

Applied ﬁhysics (2 hrs./week, elective) _

3. Scxence education in senior hxgh schools —-formatlon of Steenng Commlttee on
Seience. Education

In 1979, the Ministry of Eddcation established a Steering' Committee on Science
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' Scienee Education Program in the Republic of China
Education to assist the .Mini'stryl in reViewing and formulating policies. on science
education and in partichlar in overseeing the projects heing un'dert'a}(en' at the Science
Educa‘uon Center of the National Taiwan Normal University. The Commlttee is made
up of senior educators with background in science and engmeenng Under the
Committee, . there are six advisory commlttees of ten or twelve screntlsts each, in the
six areas ot mathematrcs physics, chemlstry, blology, earth smence (covering astronomy,

geology, meteorology and oceanography) and engineering.

The Science Education Center has in the last-five years carried out the following

projects:

(l) The planmng of cumcula (in math physics, chem1stry, biology and earth
'scrence in the semor high schools for students intending to take up science and
engineering, or humamt1es and soc1a1 sciences in umversrtres The suggested programs

" are made flexible’ by the’ provrsron of elective subjects. See the tables below

Grade'l

Grade 2 -

Grade 3

Basic Math (5;5)

(required of all

stu’dents)

Math. (4:4)

- (required of all .

students)

Basic Math. General

(2:2) (selective)

Basic Math. Review »

(2;2) (selective)

Math for Science

Major (6;6) |

?Gen'eral Math. (4;4)

or -

-Math. for Bus'rﬁess
Ma]or 6;6)

~ (one of these three

is required).
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Gade 1 | Gmde2 | * Grade 3
"-Basic l’hysics and | ~Physics I(3;3) [ ’)-’PhYSiCS.H 3;3)
'Chemistry b(A3. :3) | .‘ | ~ChémistryI G3 | .ChemiStry 11 ~(3;3)_
Basic Life Science | BiOlOgl’ 133) S “‘BiOIO‘gY’ H (3:3)
@) | - Earth Science I3 -3) Earth Scienee I (33)
: Basic Earth Science » - (Students may elect’ '.‘.(S‘tudelnts may elect none :
(3) o - - | one to» three of these ~ to three of these 4
(all 3 subjects are’ - 4'subjects) - subjects; Abutl‘r‘I’.’ is |
_ required of all - TS ' S "prereqmsitettbr “I1”.)
f.jst'udents)' ) ‘ '

The numbers in parentheses indicate the numbers of hours per Week (3) 1ndrcates B

oone semester; (3,3), two semesters

(2) New textbooks have been prepared for all the subjects in the above tables — each’
_Wrrtten by a group of -professors workmg closely* together and revrewed by other
professors and kigh school teachers. All the new textbooks have been tned out, the
Grade 1 texts 3 times, the. Grade 2 texts twice and. Grade 3 texts once in classes at the
Preparatory School of the: Mrmstry of Natronal Defense - (for reasons connected with

problems of our college entrance system) and repeated revisions are made on the basis
-of the expenence of the teachers and students - ’

(3) For each of the textbooks in the above currrcula -a teachers manual has been
prepared to provrde suggestrons for empha51s on the proper, logical mtroductlons of
various concepts based on empirical knowledge in the rratural sc1ences ‘as well ° as .
background matenals of hrstoncal 1nterest and for a broader or deeper understandmg of
the vanous tepics. These teacher S manuals are lntended to form an mtegral part of our\
scrence educatron program by upgradmg the profrmency of the teachers o '
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" Science Education Prograxn~in the Republic of"Chfma
(4) The flexibility of- the curricula provided by the various . choices of- selective
subjects m the above tables is designed to meet the needs of students 1ntend1ng to take:

up sc1ence engmeermg, hberal arts, humanities or social sciences in umversrtles

(5) The new curricula and new textbooks will be introduced into our junior and

senior high school system in 1984.
4. Vocational high schools

A pro;ect srimlar to that descnbed above for the junior and semor high schools has
been started in 1982 for the revision of the basic science curncula and textbooks for the
various vocatlonal semor high schools. This prOJect has fallen behmd in ‘our program'on

account of the large varieties of- vacatlonal school at present but is currently in progress.

-5. Kindergarten science education

In 1982 the Mlmstry of Educatlon has started a research program on kmdergarten

- science educatlon Work is currently in progress.
6. Basic science teaching in universities

Our next project is to reexamine, in view of the new standards of our new c_urricula;
for the senior high schools, the substance of the basic science courses such as calculus,
‘generat (college) phy'sics, general (college) chemistry, general (college) biology. This will
have the effect of a more coherent and effective science prograrn extendi_ng from the
vsenior high schoofl to the university, and this will provide in turn a better training in basic

science and engineering in our university education.
7. Concluding remarks

In the preceding sections I have tried to present a brief sketch of the various recent
prO]eCtS in a general Science Education Program in the Republic of China. The overall

aim of this program is to review critically the past and the ex1st1ng condltlons in our
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educatlonal system and to reformulate our pohces and adjust our system on’ consuiera-
tions of-the changing needs of our somety Up till now, we have overhauled the s01ence
curncula and textbooks in our elementary, Junlor and “high schools, and we are worklng
on the vocatlonal schools and begmmng on the university basrc-smence courses. The
program will then be brought back to a more broader and deeper study of the entlre
science educat1on problem from the point of view of thie country as a whole, that is,
.science educatlon not only in relatlon to technologles in the econormc developments
but also in ach1ev1ng some rapprochement Wlth the other culture — human1t1es ——1n
-our socrety Thus our Science Educatlon Program will be a contmumg one, consisting
~of a contmued updatmg of the spe01al pro;ects as descnbed in the present report and

k a contmual unfoldmg of dehberatlons and explOratrons o
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