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INTRODucrrION 

Following World War 11, e. gre8t movement for 

reconstruction and development arose in mc:.ny of the 

nations of the world. The development of science and 

technology offered the ingredients for better, richer, 

and heal thier fe for people in all nations. 

Since the development of science and technology 

is by its nature a continuous dynamic process, it may 

take different courses in different countries. Each 

country has its ovm unique historical end cultural back­

ground, as vIell as its own social, l)oli tic al, and economic 

infl uenc es to inspire goals and to guide development. Each 

nation's particular goals, needs, resources, and experience 

help to determine its own plans for development. 

The conc t that a better educated citizenry is 

essential for the social and economic progress 0 f a nation 

had not in the past been embraced in developing countries 

with the same enthusiam that it receives today_ Host 

developing nations are now taking positive measures in the 

direc tion 0 face erating educ ational develolJment. 

The purpose of this study is to rresent recent 

devr;lopmento the educ ational system in 'raiwan _ It \'Iill 

study the secondary school curriculum, and focus on the 
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evolution of science in general and chemistry teaching in 

particular. 

The content of this study consists of six chapters. . .. 

The first chapter serves as General introduction. 

I t includes the historic al and geograph:Lc background 0 f 

rraiwan, its population, philosophy and. aim of education. 

The second chapter presents the current overall 

status of education in Taiwan. It C011cerns the organization 

of the educational system and discusses the progress which 

has been achieved in various aspects of education since 

1945. 

The third chapter deals vii th the many educational 

reforms in secondary education from 1945 to 1975, such as 

the Nine-Year Free Education Progrnm, the revision of school 

curriculum, and the improvement of the elementary and secondary 

stages of gener8.l education both in quantity and quality. 

rfhe fourth chapter shifts from genera1 secondary 

education to general science education at the secondary 

level. The development and improvement of science education, 

a survey of junior high school sciences, and innovations of 

senior hit;h school sciences are presented. 

'fhe fth chapter clo;its with the teaching of chemistry 

at both junior and senior hiGh school levels. Chemistry 

curricula, teo.ching methods, and teachers' training program 

ore d:LGcusGed. 11his is follo\'led by on ,Cl.nalysis of both junior 
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and senior chemistry teaching in recent years. 

The final chapter is designed. to summarize this study. 

It m~ces recommendations regarding future prospectives for. 

science education in Taiwan. In addition, n stream of thoug.h't­

patterns is formulated and an exc.mple Given of ho\"! this concept 

can be applied to students scientific investigations. 

Much of the data for this study was gathered from the 

Ilinistry of JGducation, the Provincial Department of Education, 

the national Science Council, the H<:rtional Taiwan Normal 

Uni versi ty, and the China Year Book 0 f Taiwan. 

It is hOl1ed that this study will contribute toward 

promoting a better understanding of the formidable task of 

education development that has been in Drocess in an effort 

to upgrade science instruction and chemistry teaching in the. 

secondnry schools of Taiwan. 
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CHl\.P'rl~R 1 

.. , 

BACKGROm'fD OF THE i3 rrUDY 

Education is one of the univers~_ developments of 

individuals and nations. Future manpo'\/er 'will be dependent 

on well-educated men and women in many fields of hUman 

ondeavor. Thus, education is a kind of investment which 

ensures an individual better social status later in li fee 

It also contri butes to the socio-economic growth for a 

nation. 

In the last thirty years rraiwan had made the rapid 

progress in the field of economics and industry. This created 

a rapid expansion and development of school education. In 

order to facilitate the understanding of the current 

educational c~~tatus of Taiwan, one must first attain some 

underst8nding 0 fits historic al baclccround, its physic al 

confiGuration Dnd geographic position, its population, the 

cultural philosorhy of its people, a.nd the educational aims 

(;md policy 0 fits government. 

1 - 1 storical Background 

In Chinese history and culture, Taiwan is an 

inteGral part of continental China. Fossils found in 
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archeological excavation: in ':tet~tern T wan and the 

Pescadorer-; indicate that these iioland:,: r:ere phyRically 
, , . 

linked vii th the continent in prehir;toric time[).l 

fore the coming of Chine::e "cttlerr; in the 12th 

c en t ury, the aborigines 0 f 'raiwnn \'lere ;.iC :]t tered alone 

the coastal plains. They engaged in hunting, fishing and 

Borne farming. But not until the 17th century did large 

groupf3 0 f ChinN3e begin to ero Sf; the Ta:L \'mn Gtrai tc. TheEe 

Chine:_:c from the mainland .!Josse;;sed a much higher agricultural 

technology than the aboriginN; and ::'uperimpo:~ed the Chiner.:e 

c ul ture upon the nati veG. 

By 1621} when the Dutch invaded the i and, the 

2Chine;:e population 'liar:; estimated at approximately 30,000. 

The ir::;land then becrune an exporter of deer skin, deer meat, 

sugar and rice. The Dutch established a trading station, 

buil t fortr8[;ses and churchec:~, welcomed Chinese laborers 

cll1d imposed heavy taxes. 

TriO yecu'[; after the arrival of the Dutch, the 

Spanic:h landed at Keelung in lTorthern 'Paiwan and occupied 

coastnl area; in this reGion. '1'he ';pnniD.rdr, \'!ere eventUally 

driven out by the Dutch in 1641. 

In 1 ()61, Chen Chenc-kunG, kno1.'1ll to the ':le ern 

hil::torianr; tlS Koxinga, rCllwining loy<,l to the TIing dynasty 

1. China Year nook, 1975, China Public-hing Co., Taipei, 
r'~' •rrairlcm, p. 
~ ..., 

(~.. Ibid. , 1).ljj • 
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,1.568-1644), took Taiwan from the Dutch and established a 

new base of operations against the Hanchu invaders who 

established the Ching dynasty (1644-1911) on mainland China. 

For twenty years Koxingals Formosa enjoyed a remarkable 

increase in its immigrant Chinese population and concomitent 

growth in agricultural production and continental strength. 

The spread 0 f imported traditions fo11m'red naturally ana. 

soon Confucian ethics and education became a common feature 

of 	Taiwan' s cultural landscape. 

nith the military submission of Koxingals Formosa 
r. 
~ 
:1, to the Ching dynasty in 1683, the island was placed under 

1~ the provincial jurisdiction of Fu-Kien of mainland China. 

;' ,/ In 1887 the Chine; dynasty realized the economic and political 
'­

importance of Taiwan to the mainland, and made it a province 

of China. It then had a population of 2,545,731 accora.ing 

to the census undertaken by the fir:'t Governor Liu fHng­

Chuan in 1893.1 

In 1895, the treaty of Shimonoseki ended the Sino­

Jal'anese ~:.rar anc'l among other concesE'ions, ceded Taiwan to 

J D!1an. For the next fifty years it V/aS developed as a colonial 

de})enclency of Japan and WD8 cent much needed rice, sugar, 

fruits and resources to Japan. ThilJ time, hO'l'!ever, the­

popUlation thrOUGhout r8mained predomin[l,ntly Chinese and the 

1. 	FormOsa. TOday. edited by Harl: Hancal1, Frederick A. Praeger 
Publisher, H.Y. London, 1964, FP.45-53. 

c 
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quarter of El. r.lillion Japanese settlers represented less than 

ten percent of the total population. DurinG the fifty years 

of J nnese oce u!Jation, there were more than one hundred 

uprisinGS El.gainGt Japanese rule. Al thOUGh the Jap;mese \'1ero 

quick to respond to the economic and sociol challenges in 

r.f.1niwan, they \'lere noticeably to.rely answering the educational 

needs 0 f the Chinese. nhereas, lJ a})C)nese Jouth on the island 

enjoyed an unrestricted unlvcrs educ2tion, Chinese youth 

~crc subject to restrictive quotas at ~_l levels of the 

leduc ation.::li system.

At the end of the second '::orld '.';ar, the Potsdam 

Declaro.tion 0 f July 1945 declared tho,t the terms of the 

Cairo Declaration should be earri out. As a result of 

the Japanese surrender to rilhe Allies, r:L1 cd.wnn was restored 

to the Republic of China on October , 191t~i and was 

ad~inisterGd QS one of the provinces of the ]epublic of 

-.' ? ...Chlna. - ',:hen the Chinese Communists over-thre',.'l the Chinese 

lI'ltion,iU.st on the mainland and estc:tblished the Peoples l 

Re])ublic of China, Taiwan bccCI.mc the last foo c-hold of the 

nationalists. From 1949 onward:', Tai~'!On hat) sted <~,s an 

inde.rcndent adminiGtration under the govcr~1:1H·:nt 0 f the 

ChincGe IT ationo.lists. 

1. 	China Ye~ 13001", 1975, China r ublishinc; Co., TDipci, 
re ai i'Jan , JJ. 5 j • 

2. 	Ibid., p.134. 

http:bccCI.mc
http:lI'ltion,iU.st


1 - 2 Physical Configuration and Geographic Position 

... 
1-2-1 Location 

Tai..vIan (Formosa) is an i and off the southeast 

coast of mainland China with an area of 35,961 square 

IdlomoterG (about 14,000 square miles). It is less than 

f the size of Scotland or the ate of 110in8 eH.S.A.). 

Shaped li1>:e a tobacco leaf, it if) 39 l l- J.:ilometers lonG 

and lll-/+ kilometers broad at its v/iciest point. l 

On the i and, the Centr lIonutain Range occupies 

rumofit half of the island, forming Q. ridge of high mountains 

with a lenGth of 270 kilometers from north to south, and 

th an avorage height of 1,740 meters (5,000 feet). The 

relief on the east along the Pacific is very hilly and uneven 

while the relief off the wost coast is quite level. This 

gives Tair:an D. larc;er proportion of useful arable land than 

eithor Japan or the Philippines. In terms of human need~ for 

food ,".nd rD.rr mnterials, thii' cOFwb,l nlain is of the greatest 

im}Jortc:mce. It contains the Drea of densest pOr1ulation and 

most of the major cities. 2 

'rhe llwn cmd the cation of 'L'8i'.'l('11 i~31o.nd and the 

OrfJEt 0 f IJv1..jor lemd formG ore shown in tho following gure 1 

mld Table 1, re actively. 

1. 	China Yoar Boole, 1975, China PubliGhing Co., Taipei, 

Tclii'Jo.n, p.134. 
2. 	Ibid., 

http:i~31o.nd
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cure 1. 1'ho Ilap and the Location of l'o.:inan1 
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Table 1. The 	Area of Hajor Land Forms in Taiwe.nl 

I Square SquareLand Form 	 %Kilometers Ililes 

i Irrotnl 35,961 ,885 	 I 
! 

100.00 
I 

1·10 un t ains 	 I 22,835 , 8,817 63.5 .I 	 1 

, 
, 
I 

! 

I Basalt and Hesa I 108 : 42 0.30 
, 
i 	 : 

iFoothills 	 2,265 875 6.30i 	 I 
,I Terrace Tablelands 1,798 
! 

694 5.00 

I 
I J\lluvial Plnins 	 8,7.39 ,! 3,374 24.30I 

I Sandhil1s and Dunes I 216 I 83 0.60 
I I 

1- 2 Climate 

Lying between 21°45'25" and 25°37'53" north latitude 

and 119°18' 3" and 122°6' 11 east 10nGitudo, the island 

straddles the tropical and subtropical zones. The climate is 

subtropical in the north and tropical in the south. 

11he summer is 10nS' and humid, \'Jhile the vlinter is 

short and uBu<lily mild. The mean monthly temperature rises 

to 20°C in April and remains at about 20°C until November. 

June to Sentember brinGs the hottest weather, vlith mean 

monthly temperatures ranging from 25°C to 28°C. During cold 

r 1. 	China Year Book, 1975, China Publishing Co., Taipei, 

11nim:m, p.137 

http:Taiwe.nl
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months, thc average temperature is about l50 C. In the 

coldest months, a thin layer 9f snO\'1 covers the peaks of 

the highest mountains. The temperature drops in direct ... 
proportion \'Ii th the rise in aJ_ ti tude. 

Rain is abund811t; The me2l1 annual rainfall is 

2,580mm. with a maximum 0 f more than 5, 2S0mm. Thunder 

showers and typhoons often bring Tai\'lan heavy rainfall in 

summer months. ':Iith the violent winds a!ld trem.endous 

rainf;:lil of tYrhoons, these tropicAJ, stroms often hit the 

island a11d cause heavy damage, eS~lec ally to crops.l 

1-2-3 Agricultural Products 

AGriculture, the leadin5 element of 'i1aivlan's economy, 

is concentrated mainly on the i'{estern ains (approximately 

'-1-0 l'ercent is arable). \:Jarm currents creat a climate that 

mw<;:es vegetation abundant eud ~permi b:; two to three rice 

harvcf3tc a YODr. rrhis climC1.te is alca favorable for the 

cultivat:ial1 of other crops and tropic frUits, including 

sugar cane, s::!eet potatoe8, bananas, oranGoG, -papayas, 

l:rater{;181ol1s and a large variety 0 f veget es. 

'? \,:<:In ha El. forestod C'tt'OE'. r.rldch is estimated at 

1,<)69,500 hectares, or 55.1% of the tot • 

Hog:' t:.Te the major componcl1 t 0 f i tu ;: eopl et 8 1ive­

-------_...._­
1. 	Chin;). yca.'£.)~90h:, 1975, China Publishing Co., rraipei, 

Taiwan, .1 40. 

2. 	Ibid., p.140. 

http:climC1.te
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stock. Chickens and ducks form the major portion of poultry 

production. Recently cattle and dairy production has increased 

under the technical and financial assistance of the government'.'· 

The fishing industry is very active on the island. Because of 

warm currents, the continental sholf in the west and the 

Pacific Ocean coast in the east are goOd deep-sea fishing 

grounds. Fish migrate here and are caught in these waters. The 

Table 2 shows thr..;; major agricultural products in 1974. 

Table 2. Hajor Agricul tura1 Produc ts in Taiwanl 

ProductsItem 	 Item Products(Uni t: M. T.)
~-,---

Farm Crops: Livestoclt: 
Rice 2,452,417 Hogs(slaughtered) 463,219 M.T. 

!ISweet potatoes 2,851,385 I Cat tles( ) 4,880 M.T. 
Peanuts 97,575 Poultry(dressed) 59,127,000


birds
Soybeans 	 67,181 
Corn 109,344 Hilk 50,871 H.T. 

Refined sugar 851,571 Fishery products 697,725 M.T. 

Tea 24,269 Forestry: 

Tobacco 17,713 rrimber 982,963,000 


cubic meters IPineapples 	 293,690 j
Citrus fruits 350,000 Industrial raw 205,321 I 

material vmod cubic meters IAsparagus 	 105,296 I
Hushrooms 	 61,699 Fuel \'food 359,453,000

cubic metersOnions 	 23,954 
-

Unit: M.T. = Metric Ton 

1. 	China Year Book, 1975, China Publishing Co., rraipei, 
taiwan, p .189. 
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l1-2-4 Industrial Growth

Taiwants economy suffered very heavy losses from 

Allied bombing in the closing stages 0 f '.'!orld rJar 11. 

Almost all of the industrial establishments were destroyed. 

Restoration progressed rather s~owly during the early 

postwar years. Since the government launched the First 

Four-Year Economic Development Plan, industry has undergone 

rapid development. li'rom 1953 to 19'72, industrial production 

grew at an average annual rate of 15.2 1b, and it exceeded 

20 %both in 1972 and 1973. The industrial growth of 1974 

registered a decline of 1.5 % compared with that of the 

previous year. This result was attributable to the VJorldwide 

recession and energy crises which reduced demands for 

industrial products in the market. Table 3 shows the 

industrial Droduction in 1974. 

In 1949, a land reform program created the ILand-to­

the-'rillert ideal. From 1953 to 1972, five Four-Year Economic 

Development ProGrams were carried out and these stimulated 

rapid Growth of industry and agriculture. Grain crops have 

been sufficiently large to supply the needs of the population. 

Industry has continued to develo}i, both with domesticc api tal 

and foreign investment. Conseauently 'foiwan has become a 

self-supportinG country and is an exporter of technical skills, 

1. 	China Year Bo.ol\:, 1975, China Publishing Co., Taipei, Taiwan, 
pp.19 194. 

( 
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especially to developing countries in Asia and Africa. 

Table 3. Principal Industrial Products in 1974 in Taiwanl 
, , . 

Unit: Doz. = Dozen 

G.M.T. = Gross Ton (Volumetric Ton) 

H.G. = Hectogram (about 3± ounces) 

K.L. = Kiloliter 
1-13 	= cubic Meter 

M.T. = Metric Ton 

NT$ = New Taiwan DollDr (about 0.025 of 
1974 current u.~;. Dollar) 

std. Case = Standard Case 

Yd. = Yard 

Item 	 Unit Total Amount 
~-----------~-----'------------I 

Bining: 

Coal 	 H.'r. 2,934,427 

I Crude oil K.L. 209,975
I 

Natural gas 	 1,000 t:1 3 1,586,701 

Electrolytic copper H.T. 	 9,859 

Sulpher tl. T. 	 4,210 

Salt 	 H. rr. 362,809 

Gold 	 H.G. 7,107 

Heavy & Petrochemical: 


3
Paper ~{ paper board 1,000 }1	 500 

Rubber tiros 1,000 set 	 1,104 

Contld. 

1. 	China Year Book, 1975, China Publishing Co., Taipei, 


T 8iwan, p .195 
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Table 3. contd. 

Item 	 Unit 

Heavy & Petrochemic al: 

Plastic shoes 1,000 pairs 

Caustic soda 1,000 H.T., 
i 

PVC resin 	 11,000 H.T., 

Aluminum inGots 	 1,000 M.T. 

1,000 setL-- Sewing Hachines 


I General machinery 1,000 H.T. 

I 

1-'--T·~;tii'~ machinery 1,000 H.T. 

j--"Agriou1tural machinery' Set 
I,'" . i:;lectric fans 	 1,000 setI

L._..i Air conditioner ,Set
1---., .... " 
'Refrigerators '1,000 set 

~ashing machines 1,000 set 

TV Set 1,000 set 

Recording machines 1,000 set 

El cc tron:Lc calculators 1,000 set 

r---'" 

81ectronic 
?,:ports 

components NT$ Million 

I l\utomobiles 1,000 unit 

notor cycles 1,000 unit 

Bicycles 1,000 unit 

Ships or vessels 1,000 G.T. 

Fluorescent lamps 
, 
11 ,000 unit 

1197,037 
I 

182 

131 

i 31,320 

1,178 

315 

26 

5,800 

501 

35,300 

413 

157 
.' 

4,340 

2,204 

400 

9,200 

28,000 

304 

1,178 

306 
. , 

17,310 

.1 

I 

I


. 1 

I 

! 
! 
t 

1, 
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Table 3. contd. 

Item Unit otal Amount 
1--------------.-.---------- --------.. ,---... 

Light Industries: 
,.-.".,~-.,. 

Canned pineapple 1,000 Std. case 2,670 

Canned asparagus 1,000 Std. case 3,653 

Canned lilushrooms I 1,000 std. case 2,950 
r-- l..!heat flour i 

I M.T. 509,000 
! .i 

IHonosodium glut am8.t e i 

I 
N.T. 19,097 

i 

I 
I Rayon staple ! 

11.1\ 44,761 
I-~-
f Rayon filament H.'L'. 3,104 
,r--'--­

l 
I Polyester staple H.T. 73,576 
L~+- - ­
" Cotton Yarn 1,000 baJ_es 750 


Cotton fabrics Billion Yd. 864 

'1

Garments 1,000 Doz. 32,5~.9.1 
jr-- I 
, Pl;.).te t;lass 1,000 Std. case 1,960 

I 


Cement 1,000 H.'r. 6,242 


Plywood Nillion cubic foot 3,762 


( 


http:Pl;.).te
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1 - 3 Population 

The 1940 census truren by the.J anese showed a 

l;opulation of 5,870,000, the majority being of Chinese 

descent. In 191+6 t the population was 6,090,000, about one 

percent of the total beinG made up of aborigines. ":Jith the 

defo::lt of the Nationalist Government on the mainland in 

191+9, there \'ias a sizable immigration from 1)arts 0 f main­

land China to rrEliwan. As 8. result, by 19':';2 the :popUlation 

incl udintj irmnitjrants from the m[dnl[ll1ci total ed 8,128,000. 

rr e If shows the population and its gronth in Taiwan at 

the end of 1974.1 

rrhe ulo.tion density 0 f I' ',7811 is one 0 f the 

highest in the rIorld. At the end of 19'7lh it VIas 440 persons 

per square Idlometer: 388 persons for Taiv!2n province and 

7, .- oi city.2 

About three-fifths of the pODulation lives in cities 

and towns. r1"c1b10 .:.;. shows the population distribution by 

om.;,Jloymont o.t tile end of 1:;7l l-. l\s of i.!eccmbcr 1974, about 

19 	 yo~rs of aGo; less than ore en t ~':as uncier 1~7 years 0 f 

~lce; lOGS than onc million nEW over the 

'Ca 0 G). 

1. 	£J.k\n,a Year ,Book, 1975, ChinR rub~u.:;hinG Co., Taipei, 

'1' o.:L \'J ;::111 , ~' l) • ll~l-llt:) • 

2. 	Ibia., n.142. 

, , , 
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". Table L~. Population and Its Growth, Taiwan, As of End of 1974

Number(l,OOO persons) Index Growth 
Year Total Hale Female 1952=100 1956=100 Rat~(%) . 

1952 8,120 h,157 3,972 100 86.6 

1956 9,390 4,796 4,954 115.5 100 3.4 

1959 10,431 5,336 5,095 128.3 111.1 3.9 

1960 10,792 5,535 5,267 132.8 115.0 3.5 

1961 11,149 5,715 5,43Lt 137.2 118.8 3.3 

1962 11,512 5,902 5,610 1L~1. 6 122.6 3.3 

1963 11,884 6,098 5,786 ll~6. 2 126.6 3.2 

1964 12,257 6,295 5,962 150.8 130.6 3.1 

1965 12,628 6,It71 6,137 155./1­ 134.5 3.0 

1966 12,993 6,684 6,308 159.8 138.h 2.9 

1967 13,297 6,8Ltl 6,445 163.6 141.6 2.3 

1968 13,650 7,031 6,691 167.9 145.Lt 2.7 

1969 lLh335 7,554 6,781 176.4 152.7 3.0 

1970 14,676 7,733 6,943 180.6 156.3 2.4 

1971 1~., 995 7,895 7,100 181+.5 159.7 2.2 

1972 15,289 8,037 7,252 188.1 162.8 2.0 

1973 15, 56l~ 8,175 7,390 191.5 165.8 1.8 

19711 15,852 8,315 7,537 195.0 168.8 1.8 

1. China Year Book, 1975, China Publishing Co., Taiwan, 

p .1L1-l 



16 \ 


'." Table 5. Population Distribution by Employment in 19741 

(Age 15 and over) 

Catee;ories 	 Total Percentage 

Grcmd total 	 6,236,675 100.00 
-.-.... "." ..,.-~... ~.-- .. 

rrimary Industry 2,309,009 37.02 

Secondary Industry, 1,408,025 22.58 
. - .... - ..,.-'~--"~--' ...-. 

Bini.ng 59,512 0.95 I 

Manufacturing 1,160,362 	 18.61 '1 
, 

Construction Ih6 t348 	 2.35 I, ,~ 	

" ..--1 

Electrictty 	 41,603 o_:~_-j 
Tertiary Industry 2,519,641 	 40.40 

I 

I, 

I 	

Commerce 556,999 8.93 

Transport 286,088 4.59 

Services 1,674,778 26.85 

others 1,776 0.03 

1. China year-..Dook, 1975, China Publi.shj,nG Co., Taiwan, 
0.144. 
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Table 6. Population Distribution by Ae;e Group1 

Age Group Num er l.n Percen age 
1,000 

Under 5 1,792 11.3 

5-9 1,930 12.2 

10-14 2,011 12.7 

15-19 1,898 11.9 

20-24 1,673 10.6I 
25-29 1,058 6.7 

30-3lt ; 9l l-8 5.9 
. 1 

35-39 871 5.5 

40-44 838 5.3 

I 45-49 812 5.1 

r I 

50-54 645 4.1
\ 
I­

, 
I 
I 55-59 462 2.9 
r 
I 60-64 381 2.4.. 

I 

65-69 250 1.6 
- -"' t 

g.70 over 283 1.8 

Total 15,852 100.0 

{ 1. China yea:r-,B.9_Ql~, 1975, Chine Publishine; Co., Taiwan, 
r.143. 



( 
1\ lnrge 	proportion of the ],or.:ulation of Tai\'lan is"'" 

compD.rativoly young, with approximatoly j6 I)Orcent under 
... 

15 	yonrs of age. The population of ~i1a:Lvwn in 1906 was about, 

j million, honever, by the end of 1(;:71.f- J t incre2.sed more 

them 5 timeG to 15.8 million. Ita t'o:~uJation density in 

1974 was one of the highest in the norld - 440 persons per 

square kilometer. Since the Government advocated birth control 

and fo.mi1y planning policy in 1964, the growth rate of 

~10~lu1ation has dropped yenr1y. (fhe offectiveneer; of family 

p1D.nning is roflocted in the dramath: red.uction in the 

natural increase rate from 50.2 per 1,000 (birth rate .56 •.5, 

death rate 6.1) in 1963 to 19.0 (birth rate .8, death rate 

4.8) in 1973.1 'rile national objectiveo of the fnmily planning' 

program 	Cl.re: 

1) to improve the quality 0 f T)Opulation, 

(::) to naintain population gro\7th D.t a reasonable 

lovel, 

j) to enable the people to enjoy a happy family life, 

4) to meot Bocio-economic development needs of the 

country. 

1\8 to literacy of t11e ~-:oof11{;, Gtntj~8ticG GhOYl that 

four- f1 fth;.;) 0 f the reople over 1~' r oi vec! normal educ ation. 2 

1. 	Chine:. Ye.qr nool~, 1975, China rubLLdlinr; ':0., Tai}!ei, 

Tai"!an, p • .50 I:: • 
2. 	Ibid., p.145. 
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r 
Table 7. Population Distribution by Education(age 15 & over)l 

I 
level of Education Number(lOOO persons) : Percentage(lOQ%) 

I, 	
I 

Advanced 	 711 7.0 \ 

Secondary 	 3,093 30.6 

Elementary 4,244 	 41.9 
, 

others 	 393 3.9i j 
Illiterate 	 1,678 16.6I 	 I-

Education under the Nationalist government is concerned 

VIi th lansuage, therefore, people are nor! speaking mandarin as 

the princip language of Taiwan. However, it should be noted 

that several other Chinese dialects are still spoken. 

Hany kinds of religion have been introduced into Taiwan 

over the past 300 years. The Chinese brought Buddhism and 

fraoism with them. In 1622 the Dutch introduc ed Protestant 

Christainity; in 1624 the Spanish brought Roman Catholicism 

to the island; and later Japan introduced ;3hintoism. In 

addition, Confucianism has immensely influenced the Chinese 

people of TaiYJall in ethics, morality, and Cl.cademic thinking. 2 

1 - 4 Philosophy 

rrai Vian has common Chinese c ul tural roots. 

1. 	,Ch,ina Year Book, 1975, China Publishing Co., Taipei, 
Taivlan, p.143. 

2. 	The. Hew gncy,c.lopeadia Britannic.,?, Vol.l7, p.998. 
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The term 'Ancient China' refer~; to the period from 

the earliEt time of Chinese history to the unification of 

China in 221 B.C. by the Chin dynasty. It was in this period 

that China f s greatest thinkers lived: Confucius (551-497 B•. C.), 

ilellcius (372-288 B.C.), ChanG-tze, lIo-tze, and lIanfei-tze. 

'll his period laid the foundation of Chinese society and Chinese 

culture, charactering Chinese society [)[:;distinct from the 

\;estern ~·Jorld. 

The political and ethical ideas of these philosophers 

concernint; human relationships hove greatly affected the 

peoples I v/ay 0 f thinkint; and family fe in a society, 

concerned \'Iith the dealinGS between c;overnment and the 

Governed. Fil:Lal piety 0 f paren tE and homage to the emperor 

\'fere the tvro great standards 0 f personal and social li fe. 

Out of' these Grew the virtues of propriety, righteousness, 

obedience, faithfulness, mOdesty, charity, sf-respect, 

and public-mindedness. There were eiGht ste 1)s to attain 

these virtues: objective investigation, acquisition of 

Imov;lcdGe, L,inc cri ty 0 f \'riLL, humnn- hcartcdnr;[3S, c ul tivation 

of the .1)erSOn, rrop er fal11ily relationr:jhi p, orderliness in 

the notion cmd pe0ce and equnli ty in the \,/orlci. Confucianism, 

v/hich advo~:atcs universal brotherhoOd, ]H~.S exerted a strons 

influence on the national th:Lnking. 

Soci prosress was truly an enrichment of the 

traditional culture throughout thousC'mds of years. The r 
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educational system had as its princ ,3.]. aim the selection 

and trEd.ning og civil servants. The ruling bureaucracy was 

selected by a state system of examination. The content of ... 

instruc tion remained basically 1iterprY-l?hilosophic ru. in 

n<1ture. Texts were committed to memory_ /\ thorough knowledge 

of Confucian classics was required. Its general effect was 

to confine the mind and to train the memory. 

In 1905, with the end of thb Chins dynasty, the 

thousand-year-old examination systea ;'las abolished and in 

its place the principles of ~estern education were adopted. 

This was due to the growing influence of the Western world 

and Japan. It was natural for the Chinese to begin to see 

cduce.tion a,; Cl. means of national salvation. Education shifted 

in emphasis from the hum8nstic and historical to the ocientific 

and technological. But the 11criod of Chinese scientific activity 

did not begin until the first year of the Republic of China 

(1911). The older education reformers had only introduced a 

book 1..no\'!12dC;c) of the sciences, vlithout fully understanding 

their intellectuGu significance, without ;'.(~equate equipment 

for Inbo):'ntory work, or trained leaders to orGanize stUdies 

ond research. 

!;'OI' three decador~ (l(ll~r-Jr;'r), the [;upreme target 

of education under the Nationalist lianuhlic of (;hina in 

Tainan \'laS the realiz.ation of the "rhre8 Irinciples of the 

Foopl e', the l)rincipl cc 0 f DemocrClcy, nntionali sm, and 
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Livelihood, as espoused by Dr. Sun Yat-sen. The basic 

philosophy of a general education rested on the teachings 

of Dr. Sun Yat-sen and Confucius, to cultivate children 

and youths on eight national moral virtues, i.e., Loyalty, 

Filial piety, Kindness, Love, Faith, Highteousness, Harmony, 

and Peace. But students had to be taught skills and technique'· 

to earn a living in order to improve the overall productive 

power of the people. 

1 - 5 The Aim and Policy of Education 

China has a long educ ational tradition and the 

people are known to favour learning and to respect scholars 

highly. One of the greatest aspirations of the Chinese is to 

educate themselves and their children. The educated Chinese 

believe that man must first cultivate himself to perfection, 

for only then can he cultivate his family, bring the same 

harmonious order to the state, and finally extend the same 

influenc e all over the world, 'Id th the ul timate hope 0 f 

achieving universal peace and prosperity. This view has 

penetrated to the very foundations of the Chinese civiliza­

tion and philosophy, and hM:' become the ideal 0 f Chinese 

education for centuries. 

In Taiwan, the Chinese Nationalist government 

introduced legislation to modernize Chinese education: 

IIIn accordance VJith the Three Principles of the People,r 
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the purpose of Chinese education is to: 1) improve national 

living, 2) achieve mutual assistance, 3) develop national 

economic life, 4) prolong the life of the nation, so as to . 

attain, by any means, the independence of the nation, 

democracy and a higher standard of living, and 5) advance to 

an ideal world where harmony and equality prevail. III 

Based on the policy set forth in the Constitution of 

the Republic of China (see Appendix I),2 education should 

stress national morality, Chinese cultural traditions, 

scientific knowledge and ability to work and to contribute to 

the community. 

The Constitution stipulates that all citizens shall 

have equal opportunities to receive an education, and that 

a fixed runount of the budget for differont levels of government 

must be spent on education. 

This Constitution also stipulates that all children 

of school age between the ages of 6 to 12 shall receive free 

primary education. In 1968, this period VJD.S extended to nine 

years of continuous schooling in Taiwan, including primary 

cduc ation and three years 0 f junior high se hool. 

As a result of this extension, the government of 

Taiwan suspended the operation of all vocational junior 

high schools that previously recruited graduates from 

elementary schools. 

1. 	l~ducation in t~e Republic 0 f ,China, 197?, The Hinistry 
of 2~ducation, 'l\3ipei, TaiwD.l1, p.5. 

2. 	GiJ.irin ,Yc 8f', )}.9~0}\., 1975, China Publishing Co., Taipei, 
Taiwan, pp.637-638. 

http:TaiwD.l1
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In order to meet the current situation, the policies 

of education in 'raiwan are programmed as follows: 1 

1) to enhance the development of national spirit 

and rennissance of Chinese culture, 

2) to promote science development planning, 

3) to raise the standards of college education, 

4) to create technological colleges, 

5) to continue nine-year universal free education, 

6) to improve pedagogical education, 

7) to encourage private citizens to set up educational 

organization, 

8) to strengthen cultural institutions, such as 

museums, galleries, libraries, otadiums, 

9) to promote physical education, 

10) to guide cultural organizations to encourage 

terary activities, and 

11) to promote cooperation in international culture. 

1 - 6 Summary 

rrhis chapter has shown that 'r;:Li.wan has many special 

quali tics: 

1) It is the heiress to a heritage of Chinese cfilture 

and civilization. 

1. 	China Year J3oo,lr, 1975, China Publishing Co., Taipei, 
'rniwan, pp.96-97. 
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2) It endured a half century (1895-1945) of political 

and economic exploitation under the Japanese. 
. ..

3) It has transformed itself from a predominantly 

agricul tural economy to a high level 0 f industrialization 

and has worked towards the goal of a solf-sustaining economy 

through the process of progressive industrialization and 

improved agricultural production. 

4) After l'Jorld l:Jar 11, Tai\'lal1 had an administrative 

bc'18e 0 f Chinese nationalists to support its developing 

efforts, and also a well-organized educational system. The 

basic value of democracy as a way of life constitute a 

workable philosophy upon which t.he school should build its 

goals. Huch of the present emphasis upon the educational 

goals is due to concern over national survival. 

5) rfhe rapid post-war grovlth has made rfaiwan the 

district with the highest population density in the world 

and the most critical problem in educational expansion is 

copine Vii th the rapidly growing school-age population. 

6) In adhistorical perspective, education has been 

held in hiGh esteem, mainly becc!.llse of the importance 

attached to learning Confucianism. 

7) At the present moment (after 1975) the demand 

for education in the fields of science and technology is 

greater than ever, and at the same time, there is also an 

increasing El.Vmren:;ss 0 f s}.)iri tual educ ation with the 

Chinese cultural heritage. 
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Tho development of education in Taiwan, therefore, 

is concerned with its historical and social background as 

\'lell as with itG over-all national goals. 
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CHfl..PTER 2 

ORGANIZATION OF EDUCATIONAL ,sYSTEH 

AND 

EDUCATIONAL DEVELOFt1ElTT 

It is necessary to have exact l<i:nowledge of the 

educational conditions and trends in Taiwan in order to 

understand the cducational development of this island. With 

this in mind, this chapter is desiGned to provide general 

educational information. 

Firstly, the organization and functions of educational 

administration shall be prescnted. Education in Taiwan is 

administered by the Nationalist Government on three levels: 

the Centrol Hinistry of Education, the Provincial Department 

of }~ducCl.tion and the Local Bureau of Education. 

Secondly, the school system in rrai\'lan is based upon 

the r;1odern school system of the Republic of China. Regular 

education, sreci education and supplementary education 

shall be disc accordingly. 

Follo\':inG \'!orld rla.r 11, several ch::mges and a great 

dea1 of effort r!ere devoted to'\','nrc\n the expansion and the 

improvement of education in TaiYJan. rrhis includes educational 

e:~pcndi turo, cducntionDl development nt various levels and 

contempornry trends within educational dcvelonment. 

r 
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2 - 1 Educ ational Administration 

Education in Taiwan is administered by government 

D.Gellcies on three levels: Centra.l, Provincial, and Local. 

~ccording to the Constitution of the Republic of 

China in Tainan, l the Central (NationCL1) Government has 

the power to leGislate and to adm:LniGter national education. 

or may deleGate this power of administration to the 

provincial governments. The provincial Governmont, in turn, 

may deleGate the power of legislation and administration to 

the local Governments. The local government has the power of 

legislation and administration of locru_" education. 

On the national level, the r'linistry 0 f Educ ation is 

in charge of policy-making and nationru. educational 

development. On the provincial level, the 'raiwan provincial 

government has a Department of I~ducation, and each large 

municipality has a Bureau of Education with a status equal 

to the Department of EdUcation. On the local level, the 

aGency in chareo is the Bureau 0 f ~';duc D.tion under the 

jurisdiction of the local government. 

rEhe orGanization and system of oducntlonnl 

acliainistrat:Loll 2.re as shoVln In Figure 2: GyotOl1l of r~rtucational 

Administration. 

1 t! )'~duc ation in the R.e.pu,blic 0 f Ch.i.n~'l, lUnistry 0 f Education, 

197 '"1 rTl' • '11 ' 8c.., J.a:Lpel, alwan, p •• 
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c 	 Figure 2. SYSTEM OF EDUCATIONAL ADHINISTRATION1 

l---cenirar --I 
. Go vernment, =-:.-~~~.~ ~~-----'-'-

:Lj'~X(~~~t~:truan - - ­ ----l-·· . 
11--;'1~~i~lryo·f·}._ r-pro~-al--. ·c·-····---:------·..·---l

I;)peclal
[Nunicipali ty; 

. ... ...., 	 .[-1 Edu,-"t;'.9)L l~~:, ~ov~e~~lment I i: 

."·'1 


.- ,.l
1 

. --
' 

! 	 . mDe[par-tm~ent- --o--f-, 

. . 

fNationcli scnools-1 
l Bureau 0 f l--~-.- . 

l~~f- all levels._ . Ec!)1c?tion. ; ~ _r~9Jl.G at.:b9.n ..__ 
,I' 

: Nationol oocial :1 fProvincial 1 rHunicipal SCh001S.'1
-f education ;ii 'schools of. ;.Qf all levelst 

ILQrtja.nizatiorlSl1U~__ levels I 

.. ~ i 

II-p.rivate tini versi.':' I: (Provfiicial Municipal
~_ties & colleges j i. social educ. social educ. 

·Q.:r:g@tz~t :b9J~$_ 9r tjantz?,:!;ions 

'private--- ._--. 'Private secondafyT., ,secondary :schools, elementJ?.\. 
, schools 'ry schools, and i 

kindergartens. I'I 	 II,; 

Loc (city)" _11 
, iGovernmen t 

~~x:,,'nl·lo f Edicati~ 
ItoCal schools'!.. 
rgJ all levels I 
i 

I: fto.cal social educ.' 
~Q.rganizations ,. I 

t~rivate elementary;
Ljschools and 
Ikindercnrtcnn 

l'romul[;o.t:L nG Laws an cl. Alloc ntinc BudGet. 

Establishment of Standards, Supervision and Grant-in-Aid. 

Control and l1aintenance. 

1. 	ErJ1JQ_ation ~.ln The Rept!Q.l;L.Q......QJ_~_hina, llinistry 0 f Educ. 1972 
Taipei, Taiwan, p.9. 

mailto:Q.:r:g@tz
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The organization and functions of educational 

administration on each level shall be described accordingly. ... 

2-1-1 Hinistry of Education 

The l-Unistry of Education has six branches, namely 

Internal Units, Councils and Committees, Affiliated Units, 

Affiliated 0choo1s, External Units, and Overseas Cultural 

Units. l'he main functions of the Hinistry of Education are 

as follows: 

1) Responsibility for administration of academic 

work, culture and education of the nation. 

2) Instruction and supervision of the top local 

administrative 0 ffi,:.; ers regarding the execution 0 f the 

power delegated by the Hinistry• 

.3) ConmlUnication of budget estimates and draft bills 

to ItExecutive Yuan" (Cabinet). 

L~) Guidance, advice, and assistance to social 

educatiol1Ell activities and international activities. 

The organization of the Hinistry of Education is 

shown in Figure 3. 
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The main functions of the Provincial Department of 

Education are as follows: . \ . , 
1) Responsibility for provincial academic and soci~ 

. 

education. 

2) The supervision and guidance of educational and 

academic bodies in the province. 

3) The planning and administration of public libraries, 

museums, and stadiums in the province and others. 

2-1-3 Local Bureau of Education 

There are four branches under the Local Bureau of 

Education: Internal Units, Inspectors, Affiliated Units, and 

Affiliated Schools to deal with the improvement and super­

vision of educational affairs in the locality. 

11he Internal Units include four departmental sections 

governing school administration, school expenditures and 

equipment, social education and physical education. The 
~ 

Affiliated Units control the planninG Dnd administration of 

cultural and social educational activities. All public junior 

high schools, elementary schools, and vocational schools are 

under the jurisdiction of the Local Bureo.u. 
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~ 2-2-1 Regular Education 

From the beginning of kindergarten to the completion 

of university, the overall length of time required covers a 

minimum period of twenty-two school years (as sho\'1n in Fj.gure 

6). Two years are spent in kindergarten, which truces care of 

children in the 4-6 year age group. Ji~lementary schools educate 

pupils in the 6-12 year age group. Three-year junior high 

schools follow elementary schools for the age group of 12-15 

years. The second stage of secondary education which includes 

three-year senior high schools, three-year senior vocational 

schools, and five-year junior colleges, is open to junior 

high school graduates upon the passing of an entrance 

examination. Graduates from senior hiGh schools, senior 

vocational schools and supplementary high schools passing the 

joint college-university entrance examination held by the 

Hinistry of Education are permitted to enro11 in three-year 

colleges, or four-year universities (except in the case of 

the Teacher Tro.ining Program which requires five years, and' 

in the case of medical stUdies which require six or seven 

school years). There is a minimum of tv!O yea:rs required for 

a TL:1stor' G clc)crce and a minim1.u;] of b'!O ycars loadinG to the 

Doctor<:1l deGree in graduate schools. In the case of evening 

students, one o.dditional school year is required to complete 

the higher educational program. 
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2-2-2 Special Education 

.. , 

Special education in Taiwan includes education for, 

blind, deaf, and physically handicapped children. Its purpo&~s 

are to provide them with educational 0PlJOrtunities that will 

allov! these students to reach their m8Jdmum potential, and to 

lead an active life. There are kindergarten, elementary, junior 

vocational, senior vocational, and vocational supplementary 

schooL, established to coordinate vIi th the social welfare 

policy. 

2-2-3 Supplementary Education 

Supplementary education includes supplementary schools 

and short term training programs. Supplementary schools can be 

divided into two types: general and vocational. Each type is 

further divided into three levels--junior, intermediate, €l.nd 

senior--according to the courses of study offered or to the 

nature of the inGtructional material used. As far as academic 

standru-ds arc concerned, each level is equivolent to specific 

grades in the regular school system. 

;.;upplemcntary Education Hegular Education 

Junior level Grade 5-6 
Intermediate level Grade 7-9 
Senior level Grade 10-12 



38 

Anyone c an at tend supplementary schools regardless 

of age or sex. The school,,; are mainly open to young working 

people. 'l'hey may enjoy the same status as graduates of regular 

schools of the same level, if they can successfully pasF; a 

government cx::unination. For these reasons, supplementary 

schools have boon able to meet the needs of young people 

and have crovlU ra~)idly in recent years. 

,Ghort-:cJrm tre.ining programs Elre of hlO c~tegories: 

general and voc o.tional. The general program 0 ffers Chinese, 

mathematics, and cl vjJ': educ ation for illiterate. adul ts. The 

vocational ~rogrilln mainly provides training in practical 

skills and langu:Jges. Some examples are abacus, bookh:eeping, 

electric.::U maintenance and repair, printing, cooking, sewing, 

handcrafts, gardening, interior decoration, and foreign 

lnnp;ungcs. All courses are of practical use in the daily 

life of students. 

In adcli tion, suppl ementary educ ation for laborers, 

military personnel on active service, coorespondence schools, 

r;.1dio and t 8vi!:.,ion courses, and reformatory education for 

juv0ni18 delinquents are conducted by educational agencies. 



39 


e 2 - 3 Educational Developments of the period 1945-1975 

... 
The chief characteristic of these three decades 

was a rapidly increasing complexity of economic and 

social conditions. Within this period, the economy grew 

rapidly and the population continued to increase. Taiwan 

developed with unprecedented life and vitality, and 

increased in resource development, in technology and in 

culture. These radical changes in the structure and way 

of life of the population called for an elaboration of 

new social controls. It is natural that education must 

serve as thQ fundamental social control in a democratic 

society. These changes came about through a persistent effort 

towards educational expansion to meet the challenges of 

a modern world. 

In rJ.laiwan, the expansion of education has been 

most notable at all levels under the impact of the expanding 

social and economic demands for manpower and the increasing 

individual dem<.:mds resulting from the rising level 0 f the 

nation's living ruld culture. In recent years the rising 

trend in the percentage of the national income devoted to 

education lw.s achieved a comparatively broCJ.d quantitative 

cxp::msion 0 f ('(lUG ntion. 
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2-3-1 Educational Expenditure 

.. , 

One of the most important aSDects in educational 

planning is the financing of projected development. 

l~ducational expenditures lay the foundation of both the 

quantitative and qualitative development of education. 

1) Sources of Support of Education 

In Taiwan, public education is financed through 

ta~ revenues, tuition fees and private contributions to 

educational services. As prescribed in the National 

Consti tution "Expenditure for educational programs, 

scientific studies, and cultural activities may not be 

less than 15 $~ of the national, 25 % of the provincial, 

and 35 %of the city and county budgets." (see Appendix 

I). Since the transfer of the Central Government to Taiwan, 

the lion's share of the national budget has been used for 

defence. Consequently, the stipulated percentage of national 

educationru.· expenditure has not been attained. 

The Government of various levels in 1975 spent a 

total of wfin6,737,OOO,OOO (m)~~4l~O,200,OOO) on public 

education. l The distribution is shown in Table 8 on page 41. 

1. 	China Year-»~, 1975, China Publishing Co., Taipei, 
Taiwan, p.243. 
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Table 8. Distribution of Educational E:xnenditure 


by Governmental Levels in 19751 


Governmental Amountl; 

Levels f----.-New Taiwan $ US~~ Equivalen~ % 
r----------+---------+----.-..----+-----I 

rrhe Central Go vt. NT$l, 631,000,000 I US:l~43, 000,000 9.7 

rraiwan Prove Govt. NT$3,413,000,OOO: US~>90,000,000 20.4 

Ira_i.pei City Govt. NT$2, 504,000,000: USt~66, 000,000 14.9 

Ci ties f, Co unties I NT~~8, 800,050,090 ,000,000 52.6 
Govt. i 

Villages t.: Towns 1 NT$ 389,000,000 ' us~nO,200,000 2.4 
I 

Total ! Wf$l6,737,000,000. US$440,200,000 100.0 

As illustrated by the above table, the Central 

Government commits Gignificantly leGr; funds toward education 

than its officIDl claim. As a result, the greater part of 

educational expenditures is derived from local sources. 

2) National Income and Expenditure 

Educational development is reflected in the expenditure 

r:evoted to education in relation to tot: national income. To 

analy[;e educ a.t:Lonal expendi ture more preci y, the private 

educational expenditure must be tal.'>.e into consideration along 

\,lith the public educational expenditure. 'rhe trend in the 

percentage distribution of expendituro for both public and 

private education of the GroGs National Product (Gnp) is 

shown in Table 9. 

1. 	China Yeor Book, 1975, China Fublisbing Co., Taipei, 

Tai v[an, p. 243. 
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Table 9. 	 Total Educational Expenditure As 
Percentage of GNP in 1951-19751 

Unit: NT$l,OOO 
, . 

ITotal Educational I~xpendi ture , 
Year 

i 
I 

GNP 
Total % to 

GNP 
r Public '~N~olprivate D.6 to 

PNP 

1951 12,315,000 213,082 1.73 213,082 1.73 - - ' 

;1955 30,088,000 673,263 2.24 673,263 2.24 - -
;1960 62,561,000 1,6'11,962 2.67 1,470,169 2.35 201,79~' 0.32 
P-965 112,867,000 3,959,628 4.54 7.. 274 080J,.-:J ,./ ; 3.71 724,63S 0.84 
0.970 226,368,000 11,236,766 4.96 9,065,121 4.00 2, 171,64~ 0.96 

P-975 524,478,000 21,064,636, 4.02 16,737,000 3.19 4,327,63E 0.85 

Figures in Table 9 shoVT that the Gross National Product 

has grown since 1951 and the portion devoted to education has 

increased from 1.73% in 1951 to 4.02]6 in 1975. In 1951, the 

government spent NT$213,082,000 on educational expenditure, 

a.bout 9.93% of total government expenditure; vThile in 1975 the 

government educational expenditure C'Jl1ounted NT$21,064,636,000, 

about 15.06% of the total government budget. 2 The total 

educational expenditure in 1975 about 98 times greater than 

that in 1951. These vast increases in expenditures are the 

result of the interaction of many factors: a rapid increase in 

school population, an extension of the legal compulsory 

educ Cl.tion from 6 to 9 years, and increased. jurisdictional 

rcoponsibilitios assigned to schools by tho Ministry of 

Education. Also, this has resulted in the introduction of many 

1. 	,E.ducational Stat,i,stics of The RP.C, 1976, l'Iinistry of 
Education, Taipei, Taiwan, 1'.46. 

2. Ibid., 	1'.47. 
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new types of studies and activities, such as the expansion 

and revision of the curriculum, the development of vocational 

education, the establishment of continuing education, and a, 

great number of other new projects. In Elddition, three other, \ 

causes should be added: a steady rise in the educational and 

professional qualification demanded of school teachers, which 

has necessitated an increase in the salaries paid, a similar 

rise in building and equipment standards, and the depreciation 

of the purchasing power of the dollar •. 

Hore recently, however, the emphasis has returned to 

education as an efficient investment in the development of 

human resources. The reason is that the nation can control its 

own economic development, and that the prosperity and safety 

of the nation depend upon "Keeping up in the economic race". 

Consequently, the need to invest in education has been seen 

more clearly in the technological field. Japan and the United 

states, for example, have been prosperous since the Second 

World Vlar, largely due to the good return on their investment 

in education. Though the dividends of investment in education 

can not be realized immediately, its impact on the development 

of intellectual resource, perseverance, courage, alertness, 

farsightedness, on the ability to organize and on the supply of 

brains and skills to sustain the economic productivi ty, is 

vital in enriching the nation. From this point of view, 

education is a national investment and continuing investment 
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in education shall clearly be necessary. 

2-3-2 Educational Development at Various Levels 

1) Pre-schoo1 Education 

The purpose of pre-school education is to properly 

talte care of children not yet of school age and to provide 

them with opportunities for good habit formation so as to 

be able to adapt themselves to group living. Children 

between the ages of three and four are admitted to the 

nursery and those between four and six to the kindergarten. 

Before the 1960s, pre-school education in Taiwan was not 

well developed. There existed only 28 independent kindergartens 

with 17,111 pupils in the 1950-51 school year. With the advent 

of social stability, economic prosperity, small families, and 

more gainfully employed married women, there developed an 

increasing need for families to send their children to 

kindergartens. In the 1975-76 school year. there were 487 

private and 275 public kindergartens, with a tot8l 0 f 117,990 

pupils. The total number of pupils in kindergartens has 

increased by about 5.9 times as compared with that of 1950-51.1 

1. 	,E~,ducational I~tptistic.s .of the Republic ,o.f China,1976, 

Hinistry of Education, pp.13-14. 

. \ 
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2) Elementary Education 

Elementary education is the foundation for all other , 

formal education mainly operated by local governments. Some 

are operated by private interests. Children are admitted at 

the six of age. The schooling period is· six years. This 

compulsory educ ation applies to every citi zen. The emphasis is 

on moral and physical culture, in order to imbue the citizens 

with the principles of ethical and life education, and to 

bring up healthy and sound citizens. In 1950 there were only 

1,231 elementary schools with 906,950 pupils. \'Jith the steady 

increase in poPQlation during the ensuing years, the number 

of elementary schoo~ and their capacities also increased with 

the years. In 19'75, the number of schools had increased to 

2,3'76 and that of pupils to 2,364,961 registering a rise, 

respectively, of 93% and 161% over the corresponding figures 

of 1950.1 

3) Secondary Education 

TaldnG the school system as Cl. whole, secondary 

education is usually considered as the 1in1;:: between elementary 

and hiGher education. The duration of secondary school life is 

six years. In TcUrla.n, secondary education includes general 

1. 	Educational Statistics of the ROC, 1976, Hinistry of 
Education, 'llaipei, Tainan, p.14 



46 I 

high schools, normal schools, and vocational schools. In 1950, 

there were 213 secondary schools of which 128 were high schools, . \ 

8 normal schools and 77 vocational schools, with a total of I 

120,036 students. In the 1975-76 school year, the number of 

schools increased to 977 including 800 high schools and 177 

vocational schools. This represented an ·increase of 4.58 times 

over the 1950 figure. As to the number of students, it also 

had increased to a total of 1,505,993. The rate of increase 

is 12.5 times as compared with that of 1950.1 

4) Higher Education 

The purpose of higher education is to offer advanced 

stUdies and to prepare specialists for their respective 

professions. In recent years, as a result of rapid economic 

development and higher standards of living, people desire 

that their children receive better and more advanced education. 

Consequantly, higher education has grown rapidly in rate scope. 

In 1950, there were 7 institutes including 1 university and 6 

colleges with an enrol1ment of 6,665. In the 1975-76 academic 

year, the number of institutes rose to a record of 101, of 

which 9 were universities, 16 were colleges, and 76 were 

junior colleges, with a tota.l of 156 affiliated research 

insti tutes. frhis represented an increase of 13.4 times during 

IQ 1. 	Educational Statistics of the ROC, 1976, l1inintry of Educ., 
Taipoi, Tai \'Ian , pp .15-16. 
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the interval. fl.s to. the number of students, it rose to a 


total of 289,435, marking an increase of 42.43 times. l 


... 

5) Special Education 

In the 1950-51 school yeer there were only 2 schools 


for the blind and the deaf with a total of 384 pupils. The 


number of such schools in the 1975-76 school yec!r rose to 


six, of which three took in only the blind, and three only 


the deaf. They had a total of 2,641 pupils. In addition, an 


experimental school for the physically handicapped had a 


students body of 207. 2 


6) Supplementery Education 

In the 1950-51 school year there were 5 general 

supplementary schools with 1,1 students. The number of 

such schools in·. the 1975-76 school year rose to 167, with 

a total of 39,604 students, max'king an increase of 34.30 

times during the interval. fl.s to vocational supplementery 

schools, in the 1950-51 school year there were 18 vocational 

vTith 2,659 students. In the 1975-76 school year, the number 

of schools increased to 150, with a total of 128,178 students, 

an increase of l1-7.21 times as compared rfith the number of 

students in 1950.3 

1-" Ed,ucat,io,nal Statistics of the RO,C,1976, H. of Educ.,pp.140. 
2. Ibid., pp.166-167 • 

. ~). Ibid., pp.174-175. 
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The following table gives the summary of school 

conditions in 195U and 1975 and reflects the development 

in 	a span of twenty-five years." 

Table 10. 	 The Growth of Schools, Teachers, 

Enrollments, 1950 and 19751 


Year 	 1950 


A. 	 Number of school in total 1,504 


No. of univ., colI., 8~ graduate sch., 7 


No. of Secondary schools . , 

No. of elementary schools 
, 	 , 

No • of kinderGartens . 	 . 
Ho. of ecial schools 

No. of supplementary schools 

~. Teacher 	/ student ratio 
Ic. 	Students per class 
I 


~. 	Student/population ratio 

r' 
I} • School attcnd<.U1ce for the aGe 

group of 6-12 years 
!
F. 	% chDnses in student attendance 
, 	 at various levels: 

Elementary schools 
Secondory schools 

! 
! Colleges So! universities 

! 
• other educ ational institutions 
J 

2131 


1,231 

, 

28 


2 


23 


I 
 1:36.35 

I 
i 

51.75
i 


140:1000 
I 


79.98 

86% 
11.4% 
0.6% 
-t)/
40 


.. 	, 

and 

1975 


4,540 


101 


977 


2,376 


762 


7 
I 


317 .I 

1:30.90 ! 

I 


47.62 

274:1000 
I 


99.29 
I 


I 

I 

! 

53.16% 
33.85% 
6.51% 
6.4fJ1G 

1. This table Vias derived from data Given in the Educational 
Statistics of ,th,e HOC, 1976, Taipei, 'raiwon, pp.12-13. 
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In the tYlenty five years (1950-1975) educ ation in 

Taiwan has grown rapidly in the follon:Lng aspects: 

A. There is a great increase in the number of schoo:lrs 

which has gone up nearly 2025(;. 

B. 'rhe rate of increase in the number of teachers is 

greater than the rate of increase in the number of st-qdents. 

This is to the greater benefit of the students. They can 

receive more attention and better instruction. 

c. The comparison of average numbers of students per 

class shows a decrease in class size, thus enhancing learning· 

efficiency. 

D. The student/population ratio in the past twenty 

fi ve years has increa.sed, almost doubled. This reflects that 

the people recognize the value of good education. 

E. Elementary level school attendance in 1950 was 

79.98% as compared with 99.29% in 1975. rrhis indicates that 

the percentage of school-going children between ages six 

and twelve has grown to near capaci ty. 

F. School attendance in both secondary and college 

levels haG also increased. This shons that the educptional system 

at all levels has grown in size. The Gro\'!th rlas outpaced 

morc and more by increase in populatj.on, and demonstrated 

the prosperity and stability 0 f th0 society. It ruso indicatcs 

that for younG IJeople wishing to pursue further studies,·the 

opportunity has become universally available. 

http:populatj.on
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2-3-3 contemporary Trends in Educational Development 

. , , 

Education, a product of the existine environment, is 

not only created to meet the needs of human life but is also. 

modified by changes in the social structure and the needs of 

nationel development. The educational system in Taiwan is being 

adjusted and improved as required by society to keep education 

up-to-date Vii th new world trends by absorbine new knowledge, 

concepts, and methods, so that educational renovation can lead 

to cm over-all renovation 0 f the society. In order to meet the 

current situation, the following measures are being implemented: l 

1) 	 strengthening national spirit education 

Since education is the foundation of the nationel 

reconsctruc tion and is rooted in the fostering 0 f national 

spirit, Committees for the Promotion of National Spirit education 

have been set up in schools at various levels. They are responsible 

for the development and implementation of patriotic education for 

all students in order to develop the confidence of self­

strengthening and self-consciousness. 

2) 	 Balanced quantitative development 

Since 1968 when the nine-year Basic Education Program 

was put into effect, the quanti tative educationel development 

has accelerated. To meet the short3ge of educated and basic­

level manpower, basic education needs to be improved continually. 

1. 	Education in Taiwan Province, ROC, 1974, Taiwan Provincial 
Government, T;~.ivlan, pp.10-14. 
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At the post-secondary level, an overall quantitative 

improvement project will be undertaken to meet specific 

social needs. 

3) Development of science education 

The Provincial Department of Education has suggested 

a plan for the accelerated preparation and training of science 

teachers,) and for the, the revision of science curriculum at 

elementary and secondary levels. The expansion of school 

facilities and the improvement of laboratory teaching methods 

are also under way. 

4) Development of vocational education 

During recent years, as a result of a rapid 

development in business and industry, the pattern of supply 

and demand of manpo1JJer has undergone a dramatic change. Nore 

technicians are required in business and industry. The 

educational system should meet the needs of society and make 

appropriate adjustments. From 1968 on, the number of students 

at the upper secondary school level has been regulated on 

the basis of a plrul to accelerate the development of vocational 

education. In 1967, the number of students in senior vocational 

schools and senior high schools was fixed at a ratio of four 

to six. According to this plan, the ratio will be seven to 

three by 1980. The number of stUdents among the agricultural, 

technical, commercial, fishery, medicol, and home economics fields 

must be adjusted. According to estimates in Hanpower Development 

. \ 



52 


Plan, the number of future graduates from the technical and 

fishery vocational schools should be increased to meet the 
...demand. 

5) strengthening cooperative education 

Education is a national enterprise. It relies 

upon large-scale investment by the government. Recently, 

most countries in the world are encouraging the private 

sector to enter the educational field' and to share with 

government the responsibility for education. C60perative 

education is a way of utilizing local resources to complement 

all sorts of professional, technical and industrial arts 

training. In this \'lay it is not only designated to prepare 

technicians and specialists needed in industry, but also to 

promote the development of in-school cducation. At present, 

cooperative education programs are being conducted in public 

junior high schools,. senior vocational schools and technical 

junior colleges. 

In order to implement the "Plan to help the Needy" 

initiatcd by the Provincial Government, the Department of 

:2:ducation is conducting school-cantered vocational training 

for poor peoI,le, to assist and guide them in becoming fully 

clmlloyed. The purpose is to increase the quantity of basic­

level skilled labor contributing to economic development. 

6) Promotion of educational ex,!)erimentation 

In recent years, some major educational experiments 
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have been conducted: 

A. Elementary school: Integrating teaching of blind 

children into regular elementary schools; exveriments in 
, .. 

education of the retarded; experiments in special education 

for artistically and musically gifted; exper~ments in large 

unit and team-teaching; and experiments in teaching of national 

phonetic symbols. 

B. Public junior high school: Experimental improvement 

of internal organization; curriculwn experiments; experiments 

in the economic value of strengthening vocational education; 

the experimental integration of the entire nine-year free 

education; and experiments in the education of retarded 

children. 

C. Senior high school: Experiments in science 

education. 

D. Senior agricultural school: ~:x:periments in planting 

on graveled land:-;, extension 0 f agric ul tural mechanization, and 

in the industrialization of the livestock industry. 

E. Senior technical school: E:xnerimentation in 

cooperative education and in the application of 'Ladder' 

teaching methods. 

Hereo.fter, Dll schools ';!ill conduc t a variety of 

experiments in curriculum and teachinG methods, in order to 

meet sociaJ. needs and to upgrade the educ ational standard. 

. \ 
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2 - 4 Summary 

... 
The educational system and development in Taiwan 

may be summarized as follows: 

1) Education in Taiwan is administGred by government 

agencies through three levels: Centra.l; Provincial, and Local~' 

The Centrru. Government is the exclusive policy mruting agency 

and has the poy/er to legislate <smd administer the national 

educational activities and system. 

2) The school system adopted a 6-3-3-4 structure, 

and since 1968 compulsory education has increased from six 

years to nine years of schooling. 

3) The scope and functions of educational activities, 

mainly include: 

A. Academic disciplines. 

B. Social education, special education and 

supplementary education. 

C. Planning and administration of libraries, museums, 

stadiums and cultural displays. 

4) The expenditures for educational programs, scientific 

studies, and cultural activities may not he less than 15% of 

the national budGet, 25% 0 f the prov.Lnd.Dl budget, and 35% 0 f 

tho local budGet. The ratio of the total mnount of educational 

expenditures to the Gross ITational Frorluc t in a:9proximately 

l~: 100 pluG. 

. \ 
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5) EducDtion in Taiwan has developed rapidly in the 

last three decades. The number of schools, teachers, school . \ 
... 

attendance, and student/population re.tio have increased. The 
I average number of students per class, however, has decreased~ 

6) contemporary trends in educational development in 

Taiwan are: 

A. strengthening of nationol spirit education 

B. Balancing of quantitative developrlOnt 

C~ Development of science education 

D. Development of vocational education 

E. strengthening of cooperative education 

F. Promotion of educational experimentation 
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e CHAPTER 3 

SECmmARY EDUCATION AND HIGH SCHOOL CURRICULUN 

'rhe purpose of this chapter is to discuss the 

significant phases of development in secondary education 

and high school curriculum within the past three decades 

from 1945 to 1975. Secondary education in Taiwan has 

undergone changes of great significance during the past 

ten years. These changes involved the complete reform of 

the school system and the revision of high school curriculum. 

In the quantitative aspect, there has been a remarkable 

increase in th8 number of schools and stUdent enrollment. 

In the queli tative aspect, important mociifir:ations in the 

character of education have been provided progressively. 

Ini tially, this chapter will examine the changes 

whir:h occurred in the secondary schools end in stUdent 

enrol1_l:lCnt. It viilJ. then present the secondary school 

curriculum and the factors affecting :~urriculum change 

nnd revisJ.on. rnle chapter Vlill conclude rJith Cl. summary 

of siGnificant changes which occurred in the equcational 

Gyutcm of Tai\'JcUl from 194~ throUGh 19(':,1. 

. , , 

http:revisJ.on
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~ 	 3 - 1 Schools, Enro11ments and Changes 

The most significant fact in the development of ... 

education in Taiwan during the past quarter of a century is I 

the remarkable growth of secondary schools and the great 

increase in the number of students. A general idea of the 

development of secondary schools since 1950 may be gained 

from figures for schools reporting to the Ministry of Education. 

Such fiGures a.re presented in Table 11. 

':Cab1e 11. 	 Number of Secondary Schools and 
Enrol1ments From 1950 to 19751 

School Year lse~ior: Senior IJunior Irrot~ No. ; No. 
IJ C'<. I .~fhDec. 

of 
I, unlor , uC • Students 
Irrota1 94 

, 
9 

I 
110 

, 
213 120,036 

1950 	 High sch. 
, 

, 62 , - 66 128 79,948
Normal sch. - 8 - 8 5,651
Vac. sch. 32 ! 1 44 77 34,437I 

'rotal 218 ! 33 112 368 317,200 
I 

1960 High 	seh. 138 1 105 244 232,156,
Normal sch. - : 10 

, 

- 10 7,244 
VOC. seh. 80 i 22 7 109 77,800 

'1'0 tal 96 ; 236 553 885 1,154,589 

1970 High seh. 93 92 553 738 977,960
l.Jormal sch. -

I 

I 1 - 1 	 924 
VOC. sch. 3 : 1/+3 - 146 175,905 

Total 88 1284 605 977 1,505,993 , 

19'75 	 lIigh sch. 88 10'1 605 800 1,221,538
Voc. sch. - 177 - 177 I 

! 284,455 

1. 	Educational Statistics of the ROC., 1976, the Hinistry of 
Education, rraipei, TaiWan, pp. 89-91. 
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From 1950 to 1975 (the latest year for which comparable 

fiGures are available) the number of junior high schools 
... 

increased from 110 to 605, the number of senior high school,s 

from. 9 to 281~, and the total number of secondary schools (h~gh 

schools and vocational schools) increasod from 213 to 977. 

These figures show that the number of secondary schools increased 

more than four times in twonty- fi ve years. 

:V;ven more striking and significant is the great increase 

in enroLLment at the second.ary echool level. In 195U, the student 

enrollment in [3econdary schools \'H'l.s 1.20,056. In 1975, the figure 

for enrollment ~as 1,505,993. These fiGures inaicate that the 

numbor of pupiL"> in secondnry schoo1G increaGed more than eleven 

times from 19~0 to 1975. 

The reasons for this remarkable cteve10pment are clear. 

First of all, implementation of the Nine-year Free Education 

ProGram in 1968 v,ras of great siGnificance. For the 1968 school 

year, 'raiwnn rlC3.S divided into 429 Dchool districts and in each 

district one Gchool VID.S ostablishea. In 1<)50, there were 

101,015 oJ.cmentnry school graduntOG, of vlhich 31.99% (32,519) 

on1"o11eeJ in the junior high GchoolG after pasfdnc; entr;:mce 

examination. In 1968, there TIore 26?,299 of 360,683 graduateri, 

oJ,out '111-e (,(/ ('llrol1 ed in the junior hiCh schools 1,'Ji thout taldng 

ontrnnce exam:Ll1nt:i.on. In 19T~, hor/ever, 3()7,?1l;? of 408,316 

Graduates (about 90.06%) enrolled in the lovJer secondary 

schools. This increase indicates that the percentage of 

http:exam:Ll1nt:i.on
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enrollment of elementary school graduates in the junior high 

school doubled in 1968 and tripled in 1975.1 

...Secondly, since the implementation of the Nine-year 

Free Education Program, public senior htgh schools hD.ve been \ 

administered only by the provincial Govornment. Former public 

middle school::.:; terminated their junior.high departments and 

became senior high schools. Private high Gchobls were changed 

to senior hi8h t~chools or senior vocotional schools. Some 

vocational school::; were converted to comprehensive schools. 

After the reform, senior high schools ercm steadily both in 

the number of Gchools and in student population. In order to 

provide greater opportunities for continuing education for 

public jW1ior hiGh schools graduates, this expDnsion Y/as 

coordinated 1'Ji th similar development. in vocational education. 

In this vJaY, the increase in quantity in secondary schools 

''faG planned e.nd adj usted yearly. (-
') 

Thirdly, the aims of the educational. reform were not 

only to 8.chievo on increase in years of 8chooling, but also 

to equalize the educational opportunities across the island, 

r.md to reorGanize the educational contont. In accordance 

\'Ji th these stated aimf:;, a serior, of "!,rojecte have been 

~ontinuously im~lemented, such as: 

1. 	J.£i.ucation[11 Statisti_c.r:~. ,91: ,the ,ROe, 1976, the Uinistry 0 f 

Education, rr<li),ei, TaivJ8.n, p.75. 
2. 	/~c~ucation in ,'J.1nii'lan 'province, Dept. 01" Bduc., Taiwan 

Irovincial Govt., Taichung, Tairran, 1974, p}).4l-76. 



1) Reducing the size of school districts, 


2) Increasing the number of clnsses and schools, 


3) Raising teachers' qualifications, 


4) Adapting the teaching materials to individual 


differences, 

5) Experimental studies in school curriculum, 

6) Improvement of teaching materials and methods, 

7) Promotion of guidance services, 

8) strengthening of vocational education, and 

9) An expansion of school facilities. l 

Through these projects, the secondary school 

increasingly met the demands 0 f 'raiwan society. 

Fourthly, the senior high schools in Taiwan placed 

more emphasis upon education in the academic disciplines 

in order to provide advanced stUdies to their stUdents. 

Throughout their three years of lower secondary education, 

the graduates are in a position to choose whether to pursue 

academic or vocational programs at the upper secondary 

level. In 1950, there were 23,114 junior high graduates of 

which approximately 61.8% (14,187) were enrolled in the 

upper secondary schools after passing an entrance examination. 

The majority of these students chose academic education. In 

1975, however, there were 202,414 of 301,833 junior high 

school graduates (about 67.06) enrolled in the upper secondary 

1. 	Education in 'raiwan Province, To.iwan Provincial Department 

of Education, Taichung, Taiwan, 1974, pp.4l-56. 
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e schools. l Since 1970 the enrollment in senior vocational 

schools has shown a considerable increase, resulting mainly 
.. 	,

from the ex~ansion and development of local industry. The 

comparison of enrol1ment is shown in Te.ble 12. 

Table 12. 	 Percentage of Enrollment in Senior High 
Schools end Voc ational High Schools2 

School Senior H.S. Vocational H.S.I 	 ! TotalYear 	 Enrollment Enrollment 

I 	 . 1970-71 50.41 % 49.50 % 100 % 

1971-72 48.95 % 51.05 % 100 % 

1972-73 47.27 % 52.73 % 100 % 

1973-74 45.14 % 54.86 % 100 % 

011974-75 41.99 /0 	 58.01 % 100% 
I 

1975-76 39.61 % 60.39 0/ 100 % 10 

The traditional conception of the Chinese people 

Vias in favor of granting the official careers to those who 

could pas3 through higher education. Foople looked down upon 

merclwnts and craftsmen. Youngsters and the;Lr families were 

therefore nn~ious to get the best education possible. This 

situation restricted the development of vocational education 

for many years. Because of the rapid gror:th of industry in 

recent years, vocational school graduates had no difficulties 

1. 	Educationel. Statistics of the 1l0C,1976, the Hinistry of 
Education, Taipci, Tai\,:an, p. 54. 

2. 	Ibid., pp.102-105. 
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in findin~ employment. Since then, there are more students 


who prefer to choose vocational eaucatlon even if they are 
. \ 


accepted by the academic senior high school. This predilection' .. 

• 

to choose vocational education is a gnificant change in the 

social conception toward vocational education. It means that 

new and diversifled demands have been made on the secondary 

school. It also means that pupils nOVl attending secondary 

schools constitute a far more heterogem"ous body in capacity, 

economic or socinl status, and educntional needs than the 

secondary school clientele before 1950. 

Since 1967 the scope of secondary education has been 

broadened by the junior college movement. There are two kinds 

of junior colleges established in Taiwan. The three-year 

junior college accepts the graduates from the senior high 

schools. The five-year junior college is a newly developed 

institution nhich is a hybrid of senior high school and 

colI ege. These insti tut:ions provide nn integrated educ ation 

primarily for technological training. During the past ten 

years the junior colleges have n;ro'Nn rn.pidly' and have made 

a great contribution to economic dev~lopmGnt~ 

T)e upward extension by the junior college education 

hnn berm due to severAl factors, ,)monc; whir:h, the most 

signi fi c an t 2.1' e : 

1) 	A great increase in the number of persons desiring 

and deserving ;m educ ation beyond high school, 
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2) rrhe consequential overcrowding of universities, 

3) The demand for facilities of higher education in 

...the local community, 

4) A need for upgrading the qualifications of the 

elementary school teacher, 

5) The demand for more qualifi.ecl. technical VJorkers, 

6) ChanCing conception of the functions of secondary 

and collegiate education. 

'rhe following table shows the development in junior 

college education in the years bet'ween 1966-76. 

Table 13. Development in Junior College Educationl 

School Year No. of Junior No. of Pupils Pupil Index 
rt ." 
'-'~~~~o~ 

1966-67 48 45,0.00 100 	 I 
I 


I 

1967-68 	 57 60,739 135 
 I
' I 

1968-69 	 63 76,696 170 
 I 


1969-70 	 69 93, ';09 208 


1970-71 	 70 106,187 235 
-
1971-72 	 73 117,131 260 


I 


1972-73 	 76 136,236 302 

.... . . 

1973-74 	 76 145,471 323 


; r.: 	 r- 7.t1971f-7:J 	 76 147, 796 · .>28 


~. 1. Education [jtatistics o,r .~he ROC, 1976, the Hinistry of 
Bducation, 'raipei, Taiwan, pp.120-121. 



3 - 2 Program and Curriculum 

, .. 
rrhe ftuaLitative development of secondary education I 

was as significant as the quantitative dp,volopment as 

already outlined during the past three decad.')s in Taiwan. 

One of the most important factors determining the quality 

of education was the curriculum. Since the end of the Second 

~.·;orld ~'Jar, a great movement of school Gurriculum reform has 

been in progress elsewhere. In Taiwan, as a result of 

acceleretted changes in political, economic and social 

development, pJ.l curricula were revised to meet the needs 

of both individual and community. Educational facilities 

and teaching materials were also improved for effective 

lea.rning• 

.'5-2-1 l!-"actors Affecting Curriculum Change 

In '.raiwan, as elsewhero, curricul urn revision was 

accepted as a continuing process. There were a number of 

factors affectinG curriculum change. 

l) r~radi tionally, the value reg::'l..rc1ine the importanc e 

of educatj.on h~G provided strong vonular support for 

curriculum ch~nGo. 

2) People in Taiwcm have the unchanging belief of the 

democratic way 0 f li fee Democracy is buil t upon the promise 

http:educatj.on


that society is composed 0 f individuals free to explore 

the truth. rrhn concept of an open society is conductive ... 
to experimentation into ways of improving the curriculum. 

3) The Japanese colonial educ[1.tional system was 

abolished in 1945. In its place was the equality of 

educational opportunities for everyone. In 1968, educational 

reform was extended from a six-year free education program 

to a nine-year program. Subsequently, curriculum for free 

education was reorganized. 

4) Ch:::.nge in society has long served as an agent for· 

curriculum change. Curriculum is subject Lo change when the 

needs and desires of society change. In ~ast decades, rapid 

economic development had been the national prime objective. 

In order to supply the trained manpO\.ver necessary to achieve 

the economic aims, curriculum planning should be closely 

coordinated with the economic development. 

5) The knowledge eXIJlosion \'JaG alGo an imrortant 

faG tor that affected curriculum change. The extension of 

secondRry school programs including non-academic studies, 

significant changes in science A.nd technolOGY, and the 

ctevelo!'ment 0 f cduc ational nsyc ho logy ;:md trLJ.C hinc; materials 

have broG',dened the scope 0 f the school 1 s c urriG ul urn. 

These factors mentioned above wore the prime forces 

which influenced curriculum chnnr,n rmd improvement in Taiwan. 

. \ 
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3-2-2 Curriculum Revision 

, \ 
. , , 

All of the school's curricu18, in '.raiwan are centrally 

standarized and designated by the Hinistry of Education. 

Dr. Sun Yat-Sen's "Three Principles of the People" are the 

supreme guiding principles for Chinese' education. In essence, 

they are ethics, democracy, and science. In the spiritual 

sense, they are freedom, equality, and universal love. 

Guided by these principles, curriculum aims at educating 

people, reforming society and developing Chinese cUlture. l 

When the Nationalist Government moved to Taiwan, 

the educational system ViaS carried out exactly the same 

way as it on the China Hainland. As a matter of fact, the 

first curriculum provision in 1945 ViaS based upon the 

curriculum provision which was promulgated on the mainland 

in 1940. In order to meet the requirement of different 

times and situations along with rapid scientific and 

technological progress the school's curricula were changed 

at regular inLervals to meet needs of children and adolescents. 

The choice of subjects to be taught and the time allocation 

differed considerably from one time period to another. 

,subjects and total weekly hours in three years for both 

junior and senior high schools from 1945 to the 1970 ' s are 

shown in Table 14 and Table 15. 

1. 	Education in Taiwan Pr0,vince, ROC., Dept. of Education, 
Taiwan Provincial Government, 1974, p .3. 
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Table 14. SlJ3J _5 AHD TOTAL SCHOOL HOURS WEEK THREE-YEAR OF SENIO? GH 

CLB?1IC FRO~ 1945 TO 19711 

( ~T)""""8 ( TTT)10S?(1)19 . Lt .!-::1-+ .4-__ ,.,,/"- (IV)1955 (V)1962 (VI)1964 (VII )1971I'To. of on 	 Year 
~ 4 	 _T ..... 3r$(k-1

r._~:ubj ec t .) -' 	 :'iSF .::~ ,:),:-::- ~\; 80urse /ih . 

:hree F i::;:le of 
4 4 4 4 4 4!=" eo;-l e 	 7.,

!' / 	 12 12. ..,. 2­
~ivie s & l!oral Eciuc. c- o 4 	 8 8 8 8 8 a 

-I'/ e iiterature -'
::.,U 

, 26 30 30 30 .:')0 32 36 32 40 32 3 1 
""ore'; ~n .,. ~n cruat:"p("""' ..... ,... ) 7.,(:.. 	 5-7~ -'0· Let- ... o 0 .... 2,,·"'0- 32 30 30 26 36 32 36 32 4g 32 3 
::;'stcry 12 12 8 8 8 12 8 12 8 8 2 2-7 

./'-' 

., -. ;:;_ 4~-oog~a~hy 	 12 ..Le:. 8 8 8 12 8 12 8 8 8 2 - /" 

..	":. ::": -: .... :'r 0 f c: ul t ur e 4 4 4 1 
0~i cal Geogra~hy 4 4 4 1 
:e.thel~18.tic s 20 24 24 24 24 30 24 30 24 32 -' 

7., 4- t 
)hysies 	 8 10 10 10 10 c/ 12 6 12 h 

v· 1 c 
/ 	 4- ;.,;hecistry 	 8 10 10 10 8 6 12 6 10 t; 12 1 .J 

~3iology l2 6 6 6 G 6 6 8 8 6 6 1 .., 
:inerolo 2 2 1 1 
~art!l Se er~c e 4 1 c.. 
hysi: 3ciucation ::"2 12 12 12 12 12 12 12 12 12 12 ./ 

7., 


e :.rts 4 4 4 4 4 4 4 4 L~ 4 4 2 1 

~ 4 4 4 	 4 4 4 4 4 4 4 4 2 1 

.anQc :'2.fts 4 4 6 6 6 2 1- 2. 
ncustri }~rts 8 8 8 8 8 8 2 .2 
:ili t nr:;r ?rBining 1 ~ -:,:8 18 	 18 12 12 l2 12 _c:.. 12 3./C:ur :Cor rls) 
~lec 12 12 0- 10- 8- 10- 8- 8­12 	 " 218 20 18 20 14 IG 

_. The e is from Sen';or ~iFh S':!1oc1 Curriculum Standard,1971, Hir..istry of.E~ucation, Cheng­
ok Co., """ , Tai \'!an , :pp • .).59-417. 

S .3cc~aJ. Sc:"'en~e Fr:<;ra!!!. 

• -'::. 9.tt:i~al Sc:"e!1C e T·!"ogram. 

C', 
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r.;TDn~1r.:TiTT1.1 h"?OU ,q 'Tl0 le7,1,SCI-iCClL '-' "';!,\.iL '-' .. J-t. ....../ "vJ...J Ul.. "'.. .... ~'_ 
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Table 14 and 15 present the frequency of curriculum 

revision in the subjects offered and the time allocation for 

both junior and senior high schools from 1945 to the 19701~. 

Host of the objectives of the revised high school curricula. \ 

within the past thirty years are presented as follows: 

1) To strengthen nationalism education and moral 

education: Because of the ideology of the national reconstruction, 

Dr. Sun Yat-Sents "Three Principles of the People" seems to 

be the doctrine to cultivate nationciL spirit for the student 

body_ For the purpose of intensifying moral education, the 

formi3l courses "Civics" and lI[.1ori3l Education" are combined 

into one course vii th as much emphasis on the study as on the 

actual practice of moral principles. 

2) To reinforce the learning of Chinese cultural 

traditions: In order to reinforce the learning of Chinese 

cultural traditions, more selections from the 'Confucius 

Classics' are taken in the courses of "Noral Education" and 

"Chinese Literature ll • 

3) '1'0 introduc e ner! courses 0 f study: Industrii3l 

Arts, roli tical Science, History Cul ture, Earth Science are 

introduced in the curriculum. 

4) 'ro reallocate the number 0 f teaching periods: The 

tenchine periods nre redistributod nlmost in every revision 

depending upon the result of implementation nnd upon the 

practicalities involved. 
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5) To reorganize subject matters and teaching methods: 

In junior high school curriculum, "Chemistry" and "Physics" 

were integrated to be a course entitled "Fhysics-Chemistry". 
... 

, 

rphis integrated course was taught in this manner from 1948 tG 

1967. In 1968, tlPhysics-Chemistry" was separated into two 

individual courses-- "Physics" and "Chemistryll. The course 

of "Fhysio1ogy and Hygiene ll was rep1a.ced by IIJIeDl th Education"; 

and llHa.'1dcraft S" was changed to IIIndustrie.1 Arts". 

6) To enforce vocational trnin:Lnc; cmdintroduce 

electives: A gre~ter range of selectivcs and vocational 

courses are prescribed and the courses are divided into two 

categories: Industrial Arts for skill training and Academic 

Subjects for advcUlced studying. 

7) fro reorganize th~ elective system: In senior high 

school curriculum, the Social Science Program and the Natural 

Science Progrrun Vlere introduced in 1945. These elective 

programs \':ere combined into one progra!l1 in 1948 (see Table 14). 

However, the cone ept 0 f diversi fic ati.on for adaptinG to the 

indivictunl diff~rences of the students and the coodination of 

entrance examinations for higher education pro)ted the 

reintroduction of the elective system in 1962. This system is 

8) To improve the contento of rmbject mntter: The 

syllabus of D.ll subjects \'ms modified to meet the practical 

condition and to avoid repetition. The content of courses 

vras built in ;)·.')I'ropriate sequenc e in the cyclic arrangement 

. \ 
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of the curriculum at both high school levels. Science 

education was improved by introducing modern teaching 

materials. The contents of the courses "Husic", "Fine Arts", .. , 

IIPhysic al Educ ation", and "Industrial Arts" were al so 

improved to make learning more meaningful to life in Taiwan. 

3-2-3 The Current Curriculum of Junior High Schools 

The high school curricula in 1\:dwan indicate the 

number of weekly teaching hours for each subject in each 

grade. They offer detailed objectives, content and instruction 

to be follov:ed by teachers in each teaching subject. The 

current junior high school curriculum is called the Nine-

Year Free Education Program, which was promulgated in 1968. 

Their objectives, courses of study and changes will be 

discussed accordingly. 

1) Nine-Year Free Education ProGram 

Before the implementation of the Nine-Year Free 

Education Program in 1968, the Hinistry of Education organized 

a National Curriculum Committee for the revision of curriculum 

standards in elementary and junior high schools in October , 

1967. The Committee was COn1I)Osed of 172 curriculum specialists, 

educators, professors of pedagogical institutes, principals, 

and experienced teachers with eighteen Sub-Committees. 11 total 
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of eighty-two meetings were held by the members of these 

Sub-Committees. Their work basically consisted of: 

A. 	 examing the previous progrruns of studies 

B. 	 comparing the curricula of developed countries 

C. discussing such fundamental factors in curriculum 

building as general objectives of public education, specific 

objectives and contents for each subject, stages of 

lisycholoe;ical development and interests of teenagers, social 

activities and needs of individual student, and analysis of 

local community life. 

D. 	 designing a draft of nine-year curriculum 

The new nine-year curriculum for both elementary and 

junior high school in a straight sequence was rromulgated in 

January 1968 and put into effect in August of the same year. 

A three year period vias allo\'fed to cor1plete implementation. l 

2) The Objectives of Junior High School Curriculum 

The curriculum for children of the ages 12-15 took 

into consideration the characteristics of the adolescent-­

his curiosity, idealism, desire for independence, his search 

for vnlUGS, Q[1.rlier sophisticntion [l.nd mnturntion, a concern 

with physicoJ_ Growth, the need for apl)roval, and intellectual 

expansion. rrhe curriculum offerings \'Jere developed in accord 

nith the accepted functions of the junior hiGh school, with 

1. 	Fine-Year Universal Free, Education in Tai\'~an, Taiwan 

Provincial D8pt. of Ec1uc., Taichun/j, Tairran, Nay, 1969. 

. \ 
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particular roference to providing common experiences for 

everyone and making available exploratory experiences of 

a wide range and variety. Such opl1ortunitie~s facilitate ... 

discovery ond help to develop numerous special abilities 

and interests of adolescents. 

The objectives of junior high school curriculum 

are listed as folloVls: 1 

A. To continue the fundrunental education of the 

elementary school. 

13. rro practice and understand the idee.s of physical 

and mental health. 

c. To appreciate moral and ethicel principles for 

development of good character and self-respect. 

D. To enrich the cultural experiences to be a good 

citizen. 

E. To develop scientific methods and attitudes. 

F. rJ:o gain the basic knovdedge and skills necessary 

for a more fulfilled life. 

In view of the general nature of these objectives, 

it cannot be assumed that these objectives were only confined 

to the junior high school. 1'hey <;:ould also be applied to 

other levels of the school system. The unique objective Vias 

to provide for a transition from the total life of the pre­

adolescent to the new life of the young adult and to 

cultivate a righteous and Ilrogressive ci ti /,on. 

1. Public Jup.io:r: H.i~h School Gurric ul UI~J 1968, tho Ninistry~ 
of Educ. , Cheng-Chung Book Co. , Taipei, Tai\'lan, p.l. 
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3) The Courses of Study 

... 
The courses of study were in keeping with the 

objectives of the junior hi8h school. Theae courses were 

most adaptable and provided guidance ond exploratory 

e;:periences. They were transitory in nature, shifting the 

emphasis from basic learning to more specialized subject 

matter. rfhis served the purpose of better preparing junior 

high school students for senior high school study. 

The scheduling of course content provided more 

flexibility in the junior high school program. The 

administrntive organization for instruc tion, hovlever, was 

determined by the individual school in liGht of its own 

facili tiea and inatruc tional staff, but \vi thin the norms 

of the supervision of the Tainan Provincial Department of 

According to the new curriculum standards, the 

emphasis was placed upon "practical" education with the 

basic objective of providinG all adolescents with a broad, 

generoJ. ;:md common education. 'fhis basic kno 1:rledGe and 

skill ~aG intended to serve as a basis for distovering 

~md eXl)lorinc; their individual interests, nntitudes and 

nbilities. 

Table 16 shows the weekly courGes of study in 

elementary and junior hiGh school of rfair.'an. 

. \ 



75rrLl.hlt~ J.G. F;ubjects &: \'!en;dy Eours of 1.aementary Cl.nd 

Junior high schoolsl(~ y Min. for Ble.) 

~ChOOl level Elementary School Junior High SchoolI 
, i 

~SUbjeet~tl'] 	 ..,
11 2 I -- Lt I 5 6 1 

i 
2 I 3 . \ 

, ! , .. 
(')Ciyics ''::= Ethics 120 	 I 120 I 120 ? 

; 
2 I a 

HeEl1 th :r.:ducation I 60 	 I 
\ 

60 I 6o__ • 

1 ! 1 1 \ 

i I
llo.ndarin . I ~90 !;t20 	 ! Ll?,.O....• i ! ,I ,Chinese . l I . 6 I 6 I 6 
Hathematj.c s 1 90 I 150 I 180 210 3-4 I 3-4 3-4 

I l 
Il\bncus I 120 	 I I 

:-;:n[,;lis11 \ 	 I I ! 2-3 I 2-3 2-3 , 

i
:'~ocial [itndies ! 60 90 

,I 
I 

! I ! \Gen8re~ itn01J!l 8dGe 	 120 
, ,

History 	 I 2 ; 2 1 

G80fTCl]) hy I 
I 	

, I 
i 2 2 1 

, 	 , II:aturo Study 00 	 ! 120 
I !Hatural Science 	 3 4 4 

i 
, 

:3inr'inG and PlayinG 180 	 ! 
j 

Physical. Education 120 	 ! 
I 120 ? 2 2 
IHusic 	 i 00 .90 2 1 1 

, , 

1"in0 l\rts , ! 60 I 60 2 I 

I 1 I 1 


(:raft l.'lork i 
120 i 00 I qO I 


!
IndustriClJ. Arts or Home };co. 	 i 2 i ? 2, . 
I I 


Introc1.uc tj.on to I'ro fossions I 1 


rlantntion, or J'irm'Jing, or 	 : 
IAbacus 	 ... . .. . I I 2I 

I!~1 cc ti VAS: l\cric ul t ure, I I 
I I 


Industry, Commerce, Home , 
I 
i
Ionomics, Gciencc, l~nG~ 
i 
I 4-6 


lish, flusic, Arts. etc. 
I I 


r~oYGCott 	 I I 1 1 I 1-'-­
Grow) lie tiv.i ties 120 	 I ISO 150.. . . . . . ::::: I 

I Ile u:l. (:l£.!!s 8 ll.c tivi ticD 	 1 1 1 1-
31· ..,.~ITotD;l, . 

ill ~ ~ ~ I: :l~~O~O: : 1 : :<L~:l~~ 	 IJ)OO 1530 .-"./-') 31-35 31-35ill 

].• ~ducntion in rJ'hn P0r , 72, II1nistry of• _ I J.'r,....,1 \/ • 

• 

http:Introc1.uc
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llany changes were made in the junior high school 

curriculum. The followin6 major points gave a new direction 

to learning for junior high school students: l ... 
A. To strengthen the life education, the stibjects 

"Civics and Ethics ll , "Health Education ll , and IIGuidance 

Ac tivi ties" plac ed emphasis on behavioral guidelines and 

knowledge 0 f daily living. 

B. The vleekly hours for "Englishll ,md "!1athematics" 

"lere changed to be flexible, but electives "English" and 

"Science" were added in the terminal year to meet the 

student's needs and the r0C11istic 10c(;11 requirements. 

C. 1'ho content of IIChinos01l and social stUdies 

incl udinr; "History" and "Geography" plae od emphasis on 

national patriotic education for all stUdents. 

D. 1'11e contents 0 f I1Hathematic s" and "Scienc et! were 

planned to reduce the repetition. 8mphasis "'!as put on 

scientific attitudes and methods referring to updating 

ncientific k11o\'llodge and the Vleeh::ly hours were increased. 

'1'he subject lIScience" \'las re-separated into three branches: 

IIGonerC.'l lTature study", IIChemistry" cmd "Physics". 

J~. 'rhe vac ll.tional 01 ec tiveG \'lore very much emphasiz,ed 

in tho junior 11iC;11 ochool proc;rom.".'ith tlw" exception of 

"Industri.9J. Artn" for boys and "Home Ti;conomtcn" for girls 

as requirement courses, many Glee ti ves \'lere compatible with 

thc intercnts of.individucl student nnd needn in community, 

1. 	Public J~nior High School Curriculum,1968, the llinistry 

of Educ., Cheng-chung Dook Co., 'raipei, pp.357-359. 

. \ 
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such as "Agriculture", "Industry", IlCommerce" etc., which 
(t' .) ," " 

gave students job skills for later employment. ... 
F. The selective learninr; system was partially 

implemented. Second school year students might select two 

to three electives for 4 to 6 weekly hours, either in 

vocational or academic courses. 

G. Each class had one hour per Vleck for weekly 

assembly, class meeting, and extrncurricular activities 

Vlhich TIere not listed in the tnble. 

lIe 'rhe total weekly hours \'lere flexible from 31 

to 35, denendent on the needs of local school and students. 

3-2-4 Cenior High School Curricul um -- 1971 Provision 

Since the 1964 curriculum revision of senior high 

school had been carried out seven years, and since the 

graduates from junior high schools after the implementation 

of the Hine-Year Free gducation Program in 1968 \'las upgraded, 

the ninistry of j~ducation planned a new curriculum revision 

to connect the junior hiC;h school curriculun within the 

overall educational sequence. This revision originated in 

July 19'70, follo\'lGd by the establishment of the committee 

for the rcvis:i.on of the senior hiGh school curriculum with 

eic;hteen sub-committees, one for each subject. The committee 

adopted tho draft of the new curriculum in February 1971. 

. \ 

http:rcvis:i.on
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After the final draft was promulgated in 1971, a thr~e 

year period v/as allowed to complete its implementation. 

The major points of emphasis in the revised curriculum 

were analyzed as folloVls: 

1) The Objectives of Senior High School Curriculum. 

The educo.tional objectives of the senior high 

school curriculum were based on those of the junior high 

school curriculum, as well as specified obj~c~ives being 

offered: l 

A. To help students D.ppreciate culture and beauty 

in their vforld. 

B. rro provide scientific education and military 

traininG_ 

. C. 'fo prepare students 'who are planning to continue 

their advanced studies of professiono.l eclucRtion. 

D. To foster in them ci ti7.enship and morcli ty. 

1';. 'fo cultivate the talented youth for the improve­

~ent of society and country. 

In other words, the aims of the senior high school 

educ~tion TI~G to continue educatinG the student who had 

completed the nine-year basic educo.tion. It served general 

cultural cultivation, scientific education, and military 

traininG to enDure the knor;ledGe and sldl1G acquired at 

1. 	~~enior HiGh Gchool C~rriculum, the Ninistry of Educ., 


ChenG-chung Book Co., 'J.1mpei, 1971, p.400. 


. \ 
, .. 
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advanced level. This senior high school education will lead 

to further educational opportunities and to the extent of 
t •. ' 

student's physical and mental capacity. 

2) The Courses of study 

At the age of fifteen, students entering the academic 

field were expected to undertake the· core cu.,rriculum in their 

first year. rrhey undertook the sama f3ubjects,· periods per 

Vleek and content. From the beginning of the second school 

year there were two options for the last two years 0 f study. 

rfhere were the liE atural Scienc e Program" and "Social Science 

proc;ram ll • Table 17 shows the weekly courses of study in 

senior high school of Taiwan. 

There Vfere some changes in this revision as compared 

wi th the revision implemented in 19GLt : 

A. There was not much difference concerning the 

objectives. The only difference was the continuation of 

education of the student who had completed the nine year 

basic educationnl program. 

B. There were more subjects offered in the new 

rovi cion, cue h "-1.8 8eventeen rcqul.rf'd courses and many electives. 

1!l':arth Sci811ce"' was introduc~.;d to tho natural Science Program. 

A Great emphasis was al so pI etC ed ullon ba.Gic subj ec ts such as 

"Chinese Li tcratuTc", "11.nthomatic s", "Social Studies", and 

"NatuTol Scienc8s il in order to im!lrove the intellectual quality 
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-' 
c .::--., 	 Social Science Prqcram :Tntural ,,)Clence Pragram 

-.~ 

1st 2nd -;;rd I 1st 2nd 3rd 
I 

• b,~ ~~ Year 
SUBJECT S~mester I 11 I 11 I II I 11 I 11 I 11 

I I . \ 

(Ci vies 2 2 2 2 - - ! 
! 

2 2 2 2 - . .­, 
,i'l'hree Principles of 

, ( ­

. 
the People 	 - - - - .? " 

i - - - - 2 2 

Chinese Litorature 6 G 7 7 7 7 6 6 5 5 5 5 , 
iEnclish 6 6 7 7 7 7 6 6 5 5 5 5 
~Iistory 2 2 2 2 - -

,I 

I 2 2 2 2 - ­
iIIistory of Culture - - - - 2 2 - - - - _. ­

iGeoeraphy 	 2 2 2 2 - - 2 2 2 2 - ­
?'oli tical Geocraphy - - - - 2 '-- - - - - - ­

I 	

2c .Earth "JClonco - - - - - - - - - - 2 

Hathematics l~ 4 4 l~ L~ 4 l~ 4 6 6 6 6 I
I 

IPhysics 3 3 6 6 
[,Chemistry 3 3 6 6 
BioloGY 3 3 3 
~'hYSiC al Educ ntion 2 2 2 2 2 2 2 2 2 2 2 2 

illili tary 11~duc ation 2 2 2 2 2 2 2 2 2 2 2I (or }!ursinc)
I 

}lusic 	 1 1 1 1 1 1 1 1 
I • tFl.ne fir 8 1 1 1 1 1 1 1 1 


Industrial firts 

2 2 2 	 ? 2 2 2(or Home j;;conomic s) 	 L_ 

i 

Optional Courses 2-5 2-5 I 2-5 2-5 


33 35 35 33-36 33 33 36 36 32-36 

11.) 	 Onc hour per rr'~ for weekly assemly, clEtsG moetinG, and co-curricular 

activi tIes 8.re excluded from this table. 


b) Optional courses pr0. ;::rovided in accor0:.>nt:0 nLth actu[11 needs and on a 

flr:~dbl.c b'::1Gis. 
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of the regular r;chool program. A Great range 0 f elec tives 

and job training courses were prescribed end ,'lere placed 

into trIO categories -- skill kno\"ledge ana aca.demic ... 
knowledge. frhese courses were only given in the terminal 

year with the purpose of providing ternative courses for 

pupils vii th vEl.rying interests and abilities. 

C. In the second Elnd third school years, the social 

science majors had two ad.d.i tional hourn per week of "Chinese 

I,i terature tl and "!'~nglishll. The content 0 f there courses was 

compiled in accordance with actual needs and teaching periods. 

For natural science majors, there was a total of five additional 

hours for "r'Jathematic s", "Chemistry", and IIPhysic sIr in the 

second and third years. The content of mathematics andscienc8s 

\7ac, different from that of the social science 'Program. The 

emphasif3 of the curriculum was clearly placed on education for 

the academically elite with a basic objective of differentiation 

of kno'wledge in order to prepare students for advanced studies. 

D. The alloment of instructional time was readjusted. 

The Year of ~·.feeldy HourG 


Revision 1st year 2nd yep.r 5rd yenr 


ssr ;~SP ssr NSP 

1964 3;~ - 35 J:~ ~;4- 56 31-36 31-56 

1971 33 3:; 36 33-56 32L . l - 3°1 
C' •SSP: Social I:>Clence Program. l'TSP: ITatural Science Program. 

----------------------.-- ­ -



82 


The amount of time devoted to the elective courses 

\'las reduced, cmd time freed by this alteration was allotted 


to the subject area of literature and language in the Social ". 


Science Progre.m and the subject area of sciences in the 


ITatural Science Program. 


E. Content of subjects was chDllged in nearly every 

subject. The emphasis in the curriculum paid a great deal of 

attention to the traditional cuI turel teaching materials for 

the 1:.o(;io]. studies. The content of r;ciCl1cc subjects Vias based 

on the original subj ec t material; reorSC'tni zationadded up-to­

date materials from the Biologic8l Sciences Curriculum Study 

(BSSe), the Chemieal :Sducation l'1o.tcrio.l Study (CHEHS), the 

Chemical Bond JI.Pl;roach (CBA), and the PhYGical Science Study 

Committee (rSSC)~ 

3 - 3 Summary 

Secondnry education and the high school curriculum 

in Taiwan during the years It}4~-75 may be Gummarized as 

foLlom::;: 

1) Secondary educe.tion in 'rDiwan, D.S elsewhere in 

the r:orld, unde!'\'JCmt ChMc;eG of ere.'!!; r;:i.r;n:if:Lcnncc, involvinG 

reform of the schOOl system in both qunntitn~ive and 

qualitative aspects • 

...,) 	 'Iqf••..•10 gnificnnt chanccs of the r;cconaary educational 

1. 	Senior H.i~ll .school c~r.riculuIi1, the liinistry or Educ., 

Cheng-chul1C Book Co., TC'.ipei, ':I211,1<)7J, .408-9. 



system were: 

A. Instead of being dominated by a privileged few, 

the opportunities of secondary educ ation VlCre made available 

to every ci ti zen according to his needs, ce:pacities and 

willingness to devote the nee essElry effort.· 

B. There was a trend to develop differentiated 

studies as well as limited academic education to meet various 

socia1 and economic needs. 

C. There uas a growing emphasis on the need for 

special qualifications and for a good general education to 

secure entry into an increasing number of occupations. 

D. The rapidity of industriru and technological 

changes presented an exciting challenge for those who could 

qualify themselves as scientists, technologists, and 

technicians. The number of these students produced by high 

schools rose rapidly and continued to do se. 

3) The nlajor changes of the hiGh school curriculum 

may be chnracterizea as 1'elle','ls: 

1\. The structure .of the curriculum was formulated 

by the Hinistry of Education of rrairrcm. Generally, this 

structure ,'1[1.8 developed accordinG to the folloYling 

principler3 : 

a. '1'0 provide a progra111 rlhich considers the ereat 

variety both in type and degree of talents, aptitudes and 

interests represented in the entire popUlation. 
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b. 'ro give every inaividual physical ana mental 

heal th, intellectual ablli ty, economic effeciency, moral 
, 	, , 

responsibility, aesthetic appreciation and e spiritual 


foundation that will give direction and meaning to life. 


B. The curriculum for .Junior high school .:md 

elementary school were reorgenized in 0. nine-year sequence, 

thus eliminating overlapping .;md duplication. It emphasized 

character building, citizenship treininc Rnd practical 

Imowledee so Cl.S to facilitate further schooling and employment. 

C. The curriculum for senior hiGh school luas divided 

into tVIO sections at the end of the first year: the Natural 

Science ProGram end the Social Science Frogram. The former 

aimed at developing pupil's abilities to observe and to 

eXJ.)eriment, cmcl at developing the spirit 0 f a search for truth, 

,7hile the latter's emphasis was uI)on ethical and democratic 

education, and instilling the correct oocial concepts. The 

'high 	school curriculum aloo emphasized vocational and technical 

traininG in addition to basle subj ec ts j.l1 the preparation 0 f 

the stUdent for employment after gradu2.tion. 

D. rrho v.reekly schedule for a student contained twelve 

or more SUbjects. Host subjects ~'Icrc cOlTIi)uloory for the 

otudcnt tilrouGhout all his YCDrG of :3tudy. f\. few subjects 

~l1d elcctivcn were taught only to the limited extent of one 

or two yec.rs. rrhe combined weekly hours 8.vernGed between 

thirty-onc and thirty- six. 
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Ii.:. :r.;'ollovfing the humanistic tradition, the subjects 

dealing with literature, languCl.ge and vlri tten thoughts 

( Civic and Horal, Dr. Sun Yat-Sen Cl.nd Confucius Teachings) 

Ylere believed to have greater couc ational value for humanism~ 

!·Iathematics and Sciences ,,[ere also held in great esteem IlS 

training in logical thought and in scientific attitudes. 

Tr·qdi tionally, Busic and Fine Arts were rank.ed as "Hinor" 

subjects, but in recent years the By em has given greater 

importance to these two subjects. Tl-lis emphasis may be 

attributed to en increased amount of time for leisure and the 

concomi tant trend tovlard particiration in leisure activi ties. 

F. Recently, the curricula also offers a variety 

of vocationeJ. subjects. Thistrend is due to the great advances' 

in technology which have made obvioUG the neDd for all-young 

people to obtain more vocational training and specialization 

to meet the requirements of industrial progression. 

G. The Hinistry of Education so prescribes the 

objectives, contents and instructions of each subject as 

well as curriculUM guidelines to be followed by the teachers 

of these subjects. rhe offici guidelines of the later 

revisions contain more numerous and detailed recommendations 

on the modern rlcty of teach:Lns; thc.n did earl10r rrc3visions. 

'Che most funcl 2J:1entD.l feature of curriculur:l r8v1sion was the 

correlation to be sought: 

a. among the different subjects themselves, 

http:languCl.ge


b. between the subjects taught ;;md the aptitude, 

interest, 8.nd abilities 0 f pupils, ... 
c. between the instruc tion imparted and re.al life' 

in its L')ocial and mental environment. 

Finally, as has bean illustrated, the emphasis of 

the secondary education and high school curriculum in Taiwan 

has shifted from the theoretical knowledGe to more practical 

acts and actual life situations. 
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e CHAPTER J+ 

SECOHDARY SCHOOL SCIENCE I.;DUCATION 

This chapter provides an overall study of secondary 

school science education in Taiwan during the three de~ades, 

1945 - 1975. 

During the years immediately following \Vorld War 11, 

'llaiwan vIas confronted with a critical shortage of trained 

science teachers as well as a severe lack of laboratory 

facilities at all school levels. A great deal of effort was 

devoted to incre~sing the quantity ru1d quality of science 

teachers and facilities at this stage. 

Durlns the 1950 1 s, more emphasis was placed on 

those ects to improve contents, methods, and experiments 

in science education. 

J\t the beGinning of the 1960 1 s, the reform movement 

in secondary scionc e education was initiated. New science 

curricu1c'. for junior and senior high schools '.vere developed. 

Since thcn, hMh school science curricul '=', and teaching 

nateri c have beon modernized in both subject content and 

nothort of inctruction. 

In thi~3 cklpter, a morc dctoil(,~d dCGcril';tiol1 of the 

develol'men t 0 f scicne e education in f['.::.i \'fan seconda.ry schools 

sh<1..11 ba offered. An evaluo.tiol1 of its current state with 

reCOnlmenc:ations r!i11 bo included. 

. , , 

http:seconda.ry
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4 - 1 Development of Science Education 

. \ .. , 

In TaivJan, the development of science education 

ha,' been one 0 f the government t s maJn aims. During the 

post \"Jorlcl Jar 11 years, the Japanese colonial educational 

system was replaced by Chinese democratic and traditional 

educational system. Tai\van was confronted with a great deal 

of educationDJ_ o,djustment and D. ral'idly e:~pandinG school 

syc;tem. Tllnt there VIere cri tic a1 shortClcon 0 f facilities, 

inadequat1y Drepared teachers and overcrowded classes in 

all public schools was apparent. During this period 1945 ­

1950, a Great deal of effort vIas devoted to increasing the 

qUf\ntity P,llU quality of science teashers and laboratory 

bquipr.1Cnt [tt aJl school levels. 

DurinG the 1950' s, more emphar3is WOG Given to those 

asrer:ts doo:l.:;nated to improve content, method, and experiments 

in science oc1w:ntion. The primnry I:lOtiv8.tion for such an 

effort \'10,S to increase both scientific mcm-power and facilities. 

~ith the Gro~th of science erlucntion, a steady improvement in 

teachinG ~tDffG and equirment beGon in all tYres of schools. 

In urbcm ['.rc0n, [;econd.exy GC hool c ~~oGred a conridcrable 

body of older te~cherG vho ~crc ITcll qu~lifiod and com}letent. 

''IOGt of the;~(' t'2t1c11OrG V.Tere' im]]iGr~ntr; froJ:l mainlcmcl China. 

Lr.tcr, the younG GroctuateG, freih fror:l T,,:L"'c'l1 liormol University 

0.11 cl totl.clwr~·;' colleges \'Tcre able to fill the l:ey positions in 
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rr<J.ii'lan scconclnry schools. In buildinG laboratory equipment, 

substandarcL high schools having greater initial deficiencies 
. , 

concentrated unon including apparatuD for demonstration 
, 

pUrliOGOS. 

1
4-1-1 The national Science Council (HSC)~ 

r:rhc ITational Science Council is a cabinet level agency 

in charee of science develoIlment !101icies and allocation of 

funds. Between the late 1950's and eo.rly 1<)60's, due to the 

extraordinary technological developments in Taiwan, a great 

national interest in having a scienti fical1y literate society 

emerGed. r.PhiG creo.tcd educational rrov5.sions insuring a sound 

cencrru ecluGetion in science for futuro citiz,ens. It also 

ini tiated the specialized training of potential scientists, 

technoloeiDb~, end technici"ms. j\ lonc;-ranGe ccience develop­

ment proGram '.':a;:; launched in 1959 and VIe'.'": conducted by the 

funds for re,wnrc 11 GC well 8,S develo~;11Cn tal work on the 

teil.chinG of Gcioncc. 

1'11e nsc has six divi on: 

1) ::tl.turcl and l·jathel1H:lticu ScLencer" 

5) BiolOGic al, AGr:Lcul tural and I1edic Dl Scienc es, 

l'1 ••l:11'_i11:"'<..t Y' OD.r 1'"'[)oo.~,1 197"' :J, ('h'\.,1 lnn 1" ubl' .. J.GIlJ.ng vO.,0 T"alp CH , T'alwan, 

http:J.GIlJ.ng
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4) IIumani ties and Social Sciences, 

5) Science Education, and .. , 

6) International Programs. 


'rhe major work of the NSC is to conduct a long-range 
\ 


science 	development progrp.Ju which includes: 1 

1) Recruitment of Chinese scieritists from abroad, 

2) ~;;ncouragement of research amonr, universi ty professors 

and r;cience workers, 

3) Provi!:;ion of study grants to science :900ple for 

advanced studies, 

4) 	 Emphasis upon basic sr-:ience rcsenrch, such as 

diverting efforts end funds'to engineering and 

n~)~iliOd ccience and ~~upportine science projects, 

5)i~[;tablishment of Gcientific cOOI)eration with other 

Gountries, 

6) Collection and dissemination of the latest scientific 

end tochnologicCll information, and 

7) flGSUT;1Iltion 0 f recI)Onsibili ty for the de gning end 

'r.wl1ufe.cturine; 0 f rroctsion inGtrumentn and labore.tory 

\"1;,1"'0 for reGearch and in('1..wtrir>l une. 

In 1 :)(,4, the 10ne-ranGo ~;cicnc e dcvelol1r.len t program 

civen nO'.7 ii:11.l0t us foLlo','Jinc the ,Sino- .'\l~leri':: tUl Conference 

'"' on Science Coo";oratton held in '11 0i;-'ci.'· l"1t th:Ls conference, 

rhinoGe and !\nwrican scient:lsts er;t2b1ished a permanent 

1. 	;-.:l1J.l1C', :{eDJ_~ ~=,o\.'l;:, 1975, Ci1inA. Publishing Co., Taipei, Taiwan 

p~.253-254. • 

http:progrp.Ju
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cOlnmittee in Taiwan which is sponsored by the Academic 

Sinica and one committee in the United states which is 

sponsored by the National Academy of Sciences. Sino-American ". 

science cooperation was upgraded to the government level witJt1 

the signing of a cooperation agreement in 19G9. This involves 

joint research projects, seminars, ass~stance in improving 

Chinese research institutions and an exchanc;e 0 f scholars. l 

Rocrllitment of Chinese scientists abroad is one of 

the major tasl~s of the NSC in its efforts to upgrade science 

research and science education. The Science and Technology 

Information Center is in charge of the collection and 

dissemination of information concerning the latest scientific 

and technolOGical develO!lment. 2 

4-1-2 The Reform of Secondary Science Education 

SecondDry science education in rraiwan was greatly 

inDuenced by the innovations in science teaching that occurred 

in the United States. When the Russians launched the first 

S}.1Cl.ce satellite "Sputnik" in 195?, the reform movement was 

sp(l,rked to T'roduc e the mo st innovat:ive and spec tac ulnr ch~,nGe 

in i\moric ["111 r;~:i cnc e educ at:Lon ever c!c;voJ.011 ed in second!lry 

schools • ..) l:ony modern curriculum progr2,mG such as the Physical 

1. 	The Ch:ina Yoo.r Bo_oJ~, 1975, China rublishing Book Co., T.npei 
1) •. (~~~3. 

(~_~. IbJ.d., r. 251~. 
3. 	Alfred rr. Collette, Science rr8achinfi In the Se£.-ond<.?-FY Schools 

AIIyn & Docon, Inc. Boston, 19G8, p.32. 

http:S}.1Cl.ce
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Science Study Committee (rSSC), the Biological Sciences 

Curriculum Study (BSSC), the Chemical }~ducation Haterial ... 
study (CH1,:n), the Chemical Bond Approach (CBA) , and the 

In troduc tory Physic al Scienc e (IFS) he.d been rlUbli shed and 

used expcrimentally.l This successful innovlltion sparked 

the reform of secondary science education in Taiwan by the 

late 1950' s. 'rhe Hinistry of Education npl~roached the science 

program first \'Iith an evaluation of the current stRtus of 

science teaching, curriculum, and equipment in all secondary 

schools. In 1958 and 1959, several educational conferences 

for hiGh 8chool science teachers were held to inspire teacher's 

interest and to discover their needs. 

At the beginning of the 1960's the attention of 

scientists, n.dministrators, educators, and teachers was focused 

on the problems of improving secondt)ry science teaching. The 

"Flan for Dcvelo!")ing Science Education in the Secondary Schools" 

Das promulgated by the Science Education Council of the Ministry 

':::Lth the assiGtance of U.S. Aid. 2 The 1)lan was operated on an 

[u:1bj.tious revision of the currf.mt sciGl1ce curriculum and texts; 

the improver.1ent in the quality of science teachers; and the 

modernization of science facilities. The major improvements 

Ii1DY be ;3ulYmari zed in the folloi'llnc GrC::-1s: 

1) 	 'rhe undertald.nc; 0 f c urric: 111 u;n .:mcl te~~tbook revision 

in secondary schools to meet current needs in-----_..........._­
1. 	Al fred T. Collette, §'£':h.s.I!~!L.1.2achil1G in the Sec. Schools, 

Allyn t Bncon, Inc., Boston, 19G8, p~.99-127. 

2. 	U.S. Technic,"'!} CooDeration =~;ducn.tion rroj2~t, IIinistry of 

Education, J.~)63, rraip ,TC'.il'!an, .47-1~8. 

http:undertald.nc
http:currf.mt
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s~ience education, 

2) 	 The provision of adequE'.te science equipment for ... 
secondary sch0018 and for t~eD.cher training 

institutions, 

3) 	The provision of in-service trainine for science 

tenchers at all levels to assure familiarity with 

Md conu:1cU1d of scientific advances and new 

teaching techniques. l 

In 'Tovembor of 1962, the IIinistry of Education in 

conjuntion ,','ith th8 Hation8l Science Council oot Ul; a 

Iiathematics D...'1d Science Curricu12.r Study Committee and since 

then has sent many educ[1.tors and teachers abroad for advanced 

and urdat".inG studies.?' There \'tere four sub-committees under 

the curricu18I' study comrnittee. rrheoe four \'!ere Hathematics, 

Physics, Chemiotry, and BioloGY. H;:my ecialists were 

responsible for studyinG the ne'.'lest curriculum materials, 

tOi1ChCrfl' Guides and labor0.tory mnnu;:lls publiGhcd in the 

Unit f,to.tCG.:i8.ch of tho,-G manuP.l.lr.; ';.·RS carefully discuf:iGed 

':.rith rCG::ect to the needs of the loe Gociety. In 1964, the 

n8r:1y I' riod national c urric uIe'. 0 f n;:tholTIt1tic s Dnd 8ciences 

for s<:n1or hiGh ['chools \'lere clevclo·'0.d by the commi ttces and 

issued by tho ITinictry of j~ducation •.. major contonts of 

the[;c noYJ curricula J;}UY bo [mJ~1111D.ri7,Otl !)r; fol1o'.7s: 

1. 	1~.:S. rrecJmi,c oJ. Coo,per,ation..~;~duc Dtion fro,j..E.?St, Hinintry 0 f 
·r.'ducat1·on~-J r'1"l"''''l'1. C\. Ta1'\'r~11c lor.?j O..J •, ..:.'':..., ~ Cl., 

2. 	,S,c.~ior IIi[h _Sc,h,opl Curriculum stc"ndard, 1970, l-Iinistry of 

~;;ducat:Lol1,\'honG-chung nook Co., Tairci, Taiwan, p.j72. 

. \ 

http:fol1o'.7s
http:manuP.l.lr
http:f,to.tCG.:i8.ch
http:adequE'.te
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1) The new courses of study ~ere quite different 

from the traditional science courses. They not only provided 

ntudentc vTith the newest curriculum matertals but also 

attempted to lead them through a seric2 of investigations. 

These invectigations encouraged the crcD.ti vc llrocesses and 

brought students to discover and solve' problems to a point 

vrhere they could conceptualize the entific knowledge 

they obtained. In this manner, emphar:iG :;hifted from 

knowledge to the application of thif:: Imovlledge. Hence, more 

efforts were plnced on scientific thinking, .[,cientific 

attitudes, problem solving and n?preciation. 

2) 	 The topics covered in these courses emphasized 

broadth o.nd depth of scientific knowledge r:hich would help 

(~tudents obto.in a better underntanding of nciences and 

pre.~·:aration for advanced study. 

3) I1any new textbooks, laboratory mMuels, and 

teachers' guides according to the new science curricula 

\'Tere compiled and published. As 1:1 general rule, these 

.J:wteri<lls cont('dned an imT)rOVed, ccted, and organized 

body of nubject matter to help toacherG fulfill the objectives 

of 	the curriculum. 

to 	be utili::,()d '::J.th the textr~. 'rhece tJud.Lo-vinual aidr;; were 

extremely valuable in improving science teaching. l 

1. 	Senior lliC;)~ Jlhool Curricul,t\111 Stcmdarde,1970, lUnistry of 

P.clucation., Chcmg-chung Book Co., Taipei, Tai':fan, l1p.372­

.574. 
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4-1-3 The Continuation of The Science Heform l,'lovement 

, , , 

The science reform movement continued and by 1968 

the lIinistry 0 f;·~duc ation and the Nntional Beienc e Council 

were deeply involved in plannin[j larGe curriculum revision 

~,ro j ec ts for aLl courses at junior and' r:.>cnior high school 

lev0ls. Since 11)b8, new science curriculum standards were 

developed and t0sted in both lO1,'ler and lr!yper secondary 

schools. They ar0 now firmly eGtnblinhod in both subject 

content, method of instruction and ntandards of laboratory 

facilities.! 

Consequently, tea,ching ma,terialEl, textr:; and te.qchers' 
I 

Guides wer0 oel:L tod D...."1.d printed by the He,tional Institute for 

ComIJilation and Translation. 2 Horeover, teaching aids such as 

charts, tabloG, !':lodels, film slides and movies were supplied 

by the l'fation Institute of 1~ducation,3.1 lirtterials to increase 
7­

the effoct:Lveness of teachinG»' 

In any future revisions, the foJJ.o\'!ing factors should 

nlwoyc be Gorwidcred: 

1) Content of sci011ce subjects choul~ be adjusted 

to meet students' learninG abilities and interests, as well 

as the ne'Jcls 0 f the individual ond tlF' socir::~ty. 

2) 8ontont should be revised to meet the weekly hours. --------... ---~ 
1. ,S,e.nior, EiGI~ .S,chool Curricut1df!Lst[lJlc~.arc1s,1970, lIinistry of 

:i~c1ucation, Chcmc-chunG 13001:. Co., T,'lil,ei, Taivran, r.374. 

,:..') • Ch'111;), y n 1 1975. ''''('h'lna ]1' J . c'h"1nl, "" r,,0., rr"alpel, p_ 2r:2 •.I .(>2~J:~()_C?.~, ; UO.. L:.> :; 
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3) Content should relate to the r-roblems in daily 

1i fe and should be dealt \'li th 1n great depth. 

4) l.aboratory worlc should be recommended at the 

bcginninc; of each lesson to emphasize "learning by doingll • , \ 

l+ - :2 National Pattern of Secondary Erc.:ience Education 

In Tai 1:1an, a curriculum strmcle.rd which generally 

means the rlnn for instruc tion in e, g:i.vcn grade was developed 

by the curriculum committee and issued by the Hinistry of 

.;~ducation. The current status 0 f scienc e }lrograms in secondary 

schools will be discussed. 

4-2-1 Science Program for t.Tunior High School 

A. 'rhe GenerDl Trend in Science Courses 

The general tre:1d in science courses throughout 

rr.aiw<ln junior high schools haG been toward generalized 

courses. S~~ecific social and educational factors may be 

relatod as follows: 

1) fL1he nine-year free ec1ucatio~1r:rO[;r3.m made tlw 

junior hiGh school Cl. second school for the education of 

tho mD.SGes. 

2) The ever-increasing advances in science brought 

about more and more demands on the futuro citizen for an 

http:strmcle.rd


97 

understanding of C'md adjustment to en environment \'lith 

respect to scientific discoveries and inventions. ... 
3) The functional understnndinc; of facts, principles 

and conc9J)ts, the growth in the use of scientific methods, 

and the acquisition of scientific attitudes, 8.IY,;reciation, 

interests and skills were seen as the 1i18ans to the end of 

a more effective adjustment to new situations. 

1+) rChe present natural science curriculum of public 

junior hiGh schools issued by the Hinistry of Education in 

1968 d8a1t with Biology, Chemistry and Physics r0spectively.l 

~rhe general aims for natural scionc es ':fero to glve the pupils. 

anund8rstandin8 of common natural pl18l1omon8. through 

obGervation and :i,rlvestigation, to cul tivate the interest and 

spir.Lt of rational creativity, to r8coGnizc the contribution 

of science to human prosperity, and to apply scientific 

knovrledgc and ability in daily life. The following table is 

a brief outline condensed from foregoinG sources. 

] ,.. (' . ul f· T . - 1T' "'h h 1 (' . 2C"T..<'1.bI e .0. ...·urr~c urn or ~ unJ.O.l.ll.:.:> oC.oo oClences 

Time [l,11ocation:) hours per ':joet~ including oXJ::erimGnts. 


lr;t Gchool YC<1I', Lecture: 70 hourr; / Gch.yr. 


~xperiment: 5l .. hours / 8eh.yr. 

------~--- _............... 
 -- -,.,...--------------' 

Continued 

. \ 

1. l'ub,l.\c, .\.Tunior_JI.i.G!!J"ch0.ol C~r:l'.!.c U~_.'l;m st.opc!¥q,1968, Hinistry 

of Education, Cheng-chung Book Co., Tatp ,p~).99-120. 

http:unJ.O.l.ll
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contents: 1. Science spirit and method 
2. 	Living organisms ;\ non-living things .. , 

3. 	Basic structure f: functions of living
organisms 

4. 	PlDJlt life 
5. 	Plant classification 
6. 	Animal life 
7. 	Animal classificCl.tion 
3. 	Living organisms ::c. their environment 
9. 	Heredity of livinc; organisms 

10. Prehistory life 

Laturel Science: Chemistry 
~-------- ..._.---------~-..-~-----------+ 

Time Allocation; 2 hours per TI80k including experiments 

2nd & 3rd sch.yr. Lecture:35hrs/sch.yr. 70hrs in total 


Exp't: 35hrs/Rch.yr. 70hrs in total 


~---------------------------~----------------------------------~ 
r,ontents: 1. Separation of matter 

2. 	The effect of heat on matter 
~). 	 Air 
4. Combustion 
rj. j~l ements 

b. 	Hater 
7. 	Preparation of ch8micals from rocks 
3. Preparotion of ~hemic s from ocean 
'J. 1'. toms 

1,0. Jnvest:Lc,~tion (if hydrOGen r:hloriclp. 
::,1. The rerior1ir: to.1)10 

I -. 
" .. j. 

r,ontinuec1 

http:35hrs/Rch.yr
http:Lecture:35hrs/sch.yr
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Contents: 14. Acids, bases and salts 

15. 	Electrolytes 

16. 	Relative number of nartjcles in Chemi­
cal reaction .. 

17. 	Catalyst and ratE! of reaction 

18. 	Chemical resources in earth crust 

IT Clturnl Gclonc 0: rhysics 

rrimc AJ loc "tion : 2 hours ror week in~Ju0inG 0xperimentE 

2nd ,0: jrd sch .. yr. Lecture: 35hrs/ssh.yr. 70hrs in tot~ 

Exp' t: 35hrG/~~h.yr. 70hrs in tot~ 

contents: 1. Hatter and moloculef:~ 

2. 	Bassing & building l~icro-b,"1J.ance 

j. LenGth, volume, denG~i.ty, 8Uct time 

LI-_ Fore e 

5. 	LcWl 0 f 1 evers 

G. 	 InvestiGation of s~ring forces 

? 	 Liqu:Lc1 IJrnsGuro, buoymlC':Y C"nd Archi­
mede's Principle 

8. 	AtmDsllheric pres;";ure, bnrometer and 

molecular 1110VC1TIent 0 f GHses 

9. 	l'IoD.surer.tent ('If me] 8c.UJr>S 

10. 	Hoot 

JJ.• Vibrational 1'10tton ["nft I.'laVeS 

l~. Light 

1':;,. G il!1pl e 1:10 t 11 

11~. Net'lton'G larm 

\'!orl: .:mc, C'ncrc;y 
l I~ .. U. 	Circuits and electricity 

I? 	 Electric potential, resistance, power 
and enerc:r 

Continued 

http:denG~i.ty
http:35hrG/~~h.yr
http:35hrs/ssh.yr
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e Content: 18. static electricity 

19. 	Magnets and magnetism 
, , ,20. 	Electronic theory 

21. 	Introductory to the development of 

physics 
'"'------.-.~-.------------- •. --,-.- -----~ 

B. 	The genora1 Features of Science Curriculum 

The general features of science Gurrlculum in junior 

high school will be discussed: 

1) ffhe authorized curriculum v!as less flexible in 

Taiwan than in north Americ.a. The treatment of the subject 

VIas formal and followed Cl prescribed sylle,bus. The time 

allocation to science curricula W(3,S substD.ntial and remarkably, 

uniform. The following table shows opinions on the compulsory 

or optionD~ science courses in junior high schools, given by 

teachers and students selected to participate. in this study. 

Table 19. rrhe Compulsory or Ovtional Junior Science 
l courses 

1 cat:eories Opinion 

I 

Conrpu1 sory 78.0 68.0 59.9 
Teachers Optional j.l G.O 

i 
Otlv:rs 18. ~) 26.0 L~O .1 

• .....----.~.- ---- .... 

I C.ompul sory 59.J. ')0 .l~ 53.8 

!
iStudcnts Optional 	 14.7 J.0.8 23.3 
J 

?" ,I 	 others Lt.) • ,_ 28.8 22.9 
I 

(' .1. HationaJ. ,)Clcnc e Council, J:Mblic J.unior HiGh S.s:hool SC,ience 

, \ 
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e 	 2) Ilost countries favored <Ul integrated science 

course at the junior high school level, but in Taiwan the 

various disciplines of science (Biology, Chemistry and 

Physics) viers organized in a sequential rr.ther than a 

concurrent manner. There were two pOf,sible reasons: one 

reason vIas the availability 0 f table qU81ified teachers 

for ench branch; another reaGon waG tao :~8,ucity of teCl.chers 

\7ho hed any bacl>;:ground train:Lne in trio or more sciences and 

therefore un e to give inteerated 1,rocrcuns. Accoraing to 

an aSf,ociated Gurvey, the majority of tea.chers of junior 

high school ccience believed thRt the naterials could be 

inter;ratecl cmd related to the pupil' G environment. The 

follo'."iing t e shows these opinions on the integration of 

current ,science courses of Diology, C-:hemir;try and rhysics. 

Tal.)lc .20. 	 r:ehe Integration of Current D:Lology, 


Chemistry and Physicr; be into One 


IIGcneral SCience"l 


~I

> ) 	of Public Junior High School TeachersOpinion . 

Biology ChomL;try FhysicG 

I "0'"1.. ...:~ t..:.) 	 55.4 ~~~).:~ 49.5 . 

Po [d.8 h/j .0 46.6 

') j
others 	 1.8 t...v0 .()

,/ 

] 	 Ht· ] (' . C . J I" J' J . 'T' h co h 1.• 	u[I, lona. 0C:l'.:mce ouncl"uo.. :LC UllJ.,o_r..Ll,!i , QC 00 


Scienc e Ed-qc ation Surve.,y, T \7c1l1, 1')74, p .183. 


.. , 
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The majority of science teachers agreed upon the 

integration of the sciences as they t~ught more than one area . \ 

of science in the school. Also, if Cl modern general science. 

course was to be developed to meet the new trend in science 

education, it: 'hould draw upon all the sciences for its content. 

The organization of such a curriculum should relate to· the 

broad areas of human activity in which the selected content 

and methods of science played importent roles • 

.5) An emphasis placed on the science curriculum and 

textbooks would appear to be imIJortant. There was uniformity· 

in the total content of texts for all compulsory education. 

The National Institute for Compilation and Translation took 

the responsibility for editing and publishing. The quantity 

and quality of teaching materials in science texts were 

evaluated and the results are shown in Table 21. 

Table 21. 	 The Quantity of Teaching Naterials in 


Science Textbooks ~ 


I')~urmtity or (>, of (Junior Hie;h Sello01 Sc. Teachers 
'l'cachinc;

i Haterials Biology Chemi[::;try FhysicsI 
I 

1).'00 much 4'1. Cl 17.0 
y 

77.6 

/\,dc'!uate 38.6 _r5~).O 9.8 

Not enouGh 8. '/ 1. () • :: 10.() 

No oninions 5.1 L?O 2.0
-

1. iI ational DcieneD Council, Public Junior HiGh School Science 

I~.ducation Survey, 1974, Taiwan, p.18j. 
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Table 21 indicates that the quantity of teaching 

materials was excessive in Biology and fhysic s texts. The . \ 
...

Chemistry texts had adequate quantity of teaching materials •
• 

The selection of science content VIas recommended by teachersl 

as 	shown in Table 22. 

Table 22. 	 The Selection of Science Content As 


Recommended. by Junior 11igh School 


Science Teachers 
------------_._----------...,
%ofSubject Content Emphasis Teachers 

J. Overall introduction to BioloGY 


BioloGY 2. Topics of life science in detail 


:-'. 	 No opinion 
~-------------------------------------.----------------------~ 

J.. D:::.sic chemistry knonledGe 	 36.0 
~) 

. '-. ITeads 0 f individua1 and society 20.0 

Chemistry 
 .). 	Problems related to student f s 43.01earnine ability and interest 

'+. lTo opinion 1.01-----------.-.-..-.------------...- .. -, ...,... .., .... ---I 
1. Sequenti introduction of physics 37.0 
2. Content r01ated to living situations 10.0nnd activitiesFhyd.cs 

~;.. I)roblemn cloG8J.y r8~~,:lt~JcJ. to human life 
 52.0and student'f3 10n.rn:Lnc D.b:Llity 

4. l'Io opinion 	 1.0I--------------..----......,..""~,-~.. -_.---.-----.---.,.., .. ,.,. "" 

c. 	The Methods of Instruction 

The methods of instruct:Lon in 'r;Ji'.'/Dn junior high 

school scienc8 teaching tended to em;)hasiz,e lectures, text 
-'., --,.. '. '.-,.-._._­
1. 	H8tion8J. Sc1enc c Council, F ublic Junior iU4h__~C)1001 Scienc e 

l~d.uc"D:t.to.n Syrvq:, 19 7 ~, Ta.f'.':;111, "};w.1 :321-. ­
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recitations, qui3 sections, work book exercises, and 

discussion anc~ de:nonstrations. Other instructions such as 
, .. 

indiv5.dunl }lrO j cc to, group investign.tion, field trips, 

:'rncticnl o:;~L1Grience in gDrdens and 8. rofusion of teaching \ 

d.s '_7ere d8j.)Olldent on the individuBJ-< te;lcher. 1'he first 

hand laboratory experiences were provided at a minimum in 

junior hiGh schools. This was due to the clRGGes being too 

large for GUCCOGsful laboratory wor:'~ aG ','foll as lack of 

cquijimcnt, time and money for individual laboratory work. 

rrnble 23 S110':/8 the average GroupinGs for laboratory work 

junior high schools. 

~.'able 23. 	 :\verage Groupings in Junior High School 
(' , T b t .., 11.0Cle'11C e ..dJ. ora ory ',:or ~ 

r-----~--.....----...----------.~.-.--.-----..., 
Humber of % of Fublic Junior High School 
Students /-------...~..- ~"- -----------; 
in Group Bio. lah. (~h()m. J.ab. Phy. lab. 

..... , -----+---------------_..._-----1I--~----.~ 

1 1.0 1.2 o 
2 - 3 6.8 2.8 
11­ - 5 33.7 12.6 12.• 8 
-b - [3 48.3 67.7 
') - over 

",--~--.~ ......­
10.2 18.6 16.7 ...---.......---------.. -~ - -.~.....------_i 

Ilost schools had an avern[jc crou}'inf, of {;-8 students 

in science laboratory work. Therefore, science teachers 

usually taUGht Gcience by lecturing or twine demonGtration 

method. Students were therefore unable to participate in 

1. 	H ntionC11 Sci.enc: e Cou!1cil, Public J,unior H~Jil:! .Scl!qct1, Sci.en~ 
~_qt.i.o}1. Surve~, 1974, Ta.ivran, 11 .186. 
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practical activi ties which could satisfy their mental curiosity 

concerning vhenomena and the practical applications in the 
... 

field of science. 

rrhe proper use of sensory aLr:l.s by science teachers 

should enrich and vitalize their instruction a'1d help the 

)upils learn initial concepts Ilccurately. Thus, in 1956, the 

national Institute of Educational ?:Iaterials was founded1 and· 

','!ns responcib1e for the acquisition, compilation and exhibition 

of educationeJ. materials. It also o!:'crated an educational radio 

broadcastinG D.nd television station. As of December 1974, the 

institute 111'1<:1 colJ.ected 39,395 items of Chinese and foreign 

educational materials including ma.gazinGs, textbooks, catelogues, 

and audio-visual science curriculum aids whj.ch can be freely 

borroTIed by schools. Table 24 shows the percentage of science 

teachers using visual aids in the te<3.r-:hing of science. 

Table 24. Percentage of Junior rI.S. Science Teachers 
· V' ] l' cl '. m 1 . er' 2Uslng 1SUa'. u. S 1n J. enc l].ng uC1enc e 

r----------------,------.~---.---.-------__. 
l'(; of Teach9..r:s_JL9);.11A. Visual AidsViSUi':Cl !\ids 

1----.__...-	 BlOlop,y (;11e111i stry: P sic s-.-,....~- ............ - - ,. .. 

-;;r; 7Charts -"~.,/ . 8.) 24.0 


Specir.18nc; [ll1cl models 51.5 11 • .5 43.4 

:~l ec trical teaching aidE 11.~ 3.3 17.1 

DcmonstrD.tion CU1ct Exp' tE '+5 •.3 

Indi V~.dUDl :~ro j ec ts 
 15.5 

Eol .'l.ck.bo arc1 G 31.• ~j 


Others 	 I •.) 

--"'~- .....,..... 
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Prior to 1968, the National Institute for Compilation 

and Tr~nslation organized a Committee for Compilation ru1d 
, .. 

ExarJination of Textbooks. The COrJmittee ha:; compiled and 

~)ublir3hed 264 volumes of university t s, 132 volumes of 

junior college texts, 65 volumes of senior high school texts, 

160 volumes of junior high school te;:ts, and 189 volumes of 

elementary school texts and teachers' guides. I It also 

8xnmined Clld approved 12,517 secondru"'Y 2Jld elementary school 

textbooks rublished by various tc;:th~) 

thene textbool>:s \'lere accompanied by tot".C hors' suid8s. The 

follo~inG Table shows the perc8ntaG0 Qf science teachers 

using teachers' guides in scien~e te~ching. 

Tnb1e 	 Percentage of Junior ~IiGh School Science 


Teacbers Using Teachers' Guides2 


Frequencies of Usage % of ':;ciencc Te3chers 
-.---- ­of Teachers' Guides Biology CheDi~try Physics 

~-----------------------r-----------------'--------------------~Often Uf;e :i.t 	 .0 19.4 
OccaGionclJy UGe it ..50 .l~ 	 .0 19.0 
J:T eV8r u r:o it 24.7 42.6 

Unrl<l.re,_,_.of O::::i.fltcnce 

~___ ____ 
J.6.7 19.0
1. ___ 	 ~__..I..-. 

The tone hers' guider.:; \'lere cri tici 7.ecl by :.'ublic junior 

hiGh r;chool ~:i::i.cncc toaclwr:::.) 'J.:llOro r!0ro -".·~O:": teachers \',ho 

1:ointed out thct teach8rs' Guic1c[; 1.'!8rn re help in c;cience 

:";0. , 'raipei, p.252. 

2. liation.1.l ;)cicllco Council, rublic .Tunj.or HiGh School f'icience 
t · 	 1 74 ...,--- ]t'f"~llS:a lon, ,S}g'.V'..c;t" 9 ,rral\'l':".n,~) •.0G. 

j. Ibid.,~.186. 

http:Unrl<l.re
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teaching; 50. thought that they 'were hel::;: fu1 but not too 

much; and 17.1;:, teachers criticized that they \'lere not helpful 

. , .at 	all. 

D. 	 Teaching Staff 

In reGards to public junior hiGh Gchoo1 science teachers, 

svecifically, there was the need for cOJnl:et.ent' instructional 

llersonnel to :!!rovide for the education and tho training of 

future Gciontlfic and techn010gicol human rosources. In view 

of this concidero,tion, the source of junior high school teac.hers, 

their teaching subjects and their service training were surveyed 

by the r!ationcU. Science Council in 197L~. 

rrable 26. Spurces of Junior HiGh School ,Science Teachersl 

c· of Tcnchers in TeachingPro-scrvice Education 

Biolo/jY Chemintry FhYS1CS 


I:-ormal uni ver::;i ty (, teacher's 

college, science major 18.3 8.0 


Univer ty 0: coJ.1eee, 

science major 


University colleGe,n 

~ --. .......
GClenCe related field ~),). ~.:. )7.0 41.7 

Univer~ity ~. college, 

Gcien~e non-related field 11.G 


;~qui v[Llonc 0 ,"< othorr.; 7,:-> /' 19.0 17.1
I --,',. ­I ­

~------------.---.-------.----~-.~-----------.--.----------.-------~ 
From the study, one disprovec( misconc 02)tion e.bout 

sd.cnce tco.choro \'lO..8 that thcy VlGre cr::uiun.too of normal 

univcrsi ty or te;J.:: her' 6 colleee, vlheroPls in ae tuali ty the 

1. 	IIational Seicne 0 Council, J.JJ-1?J.i&: J UlJ,;i.Qt .rUcll n(~ 


~'~ductltion Survoy, 1971~, 'f~niwDn, 1'.1'7'). 


http:JUlJ,;i.Qt
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vast majority of the science teachers were university and 

college graduAtes who happened to have majors or minors in 
... 

one or more of the sciences. Another s~onception was that, 

science teaching in the junior high school was les8 importan~\ 

than that in the senior high school. Thus the less prepared 

and the inexperienced. teacher's Vlere often assigned to the 

junior high schools. This was considered somewhat unfortunate, 

Cl.S 	 the science instruction during theGG im~)ort<:mt stages made 

a Great difference in student's attitudes toward further more 

advanced studies in the sciences in later years. 

There 'Nere many junior high schools in which one 

science teacher had to teach more than one of the science 

courses offered. Table 27 shows the teaching subjects under-

tak.en by science teachers in public junior high schools. 

Table 27. Fercentage of Science Teachers in Teaching 
.' Subjects of Public Junior High Schooll 

','(; of Tea~J!ers in TeaehinTeaching Subjects 
~________________________~-+~iolo~y Chemistr sies 

t'Iajor field only l~; .0 15.0 13.6 
j'~ajor field nnd Chemistry 2lj.o 5 50.0 
:Il1jor field and Physics 14.0 5·~.O 

rIajor fi d c:md Biology 16.5 6.4 
l'lajor eld and HathematicG .5 .It ') .0 10.8; 

l"1ajor fiold ,:3.nd 1I eal th 8duc. 27.1 l~ .0 

Ilajor field and others l8.~; 7./r;-'..'~ ....... --. 	 ...-­
' 1 . 	 • 1" J . S h S .1 • 	 IT\ a t loncL vCl enc (' 0 ('f"ouncL.,] ...:2:L-.J.cbl' , unlor fI'. le: h • c .001 _~S.Q 

EducaEi9.~_1i~rvoJ:, 1974, TCl.iwan, p.I'19. 



-----

109 \ 


It Vias consider that a prospective science teacher 

must b9 competent in his OVln field nnd t'1Ust also have adequate 

backGround to teach other sciences and to handle them effec.tively 

at the junior high school level. 

With respect to ill-prepared science teachers, it was 

recommended that constructive in-service assistance should be 

rrovidod. EVCI.luation of both pre-servicC'! and in-service 

education of public junior high school science teachers is 

shown in Table 28. 

TO.ble 28. 	 rrhe Evaluation of Pre-service and In-service 

Education for Junior lliCh School Science 

Teachers by Educational Administrators 

clI 	 . j'; , of Educa-
Service 	Education ISffectiveness tional i\dmi­

nistrators 
.---'--... .. '~" 

normal universi ty & Teachers V0ry helT) ful 65.3 
college pr'D-service and II elp fuJ 32.2 
in- servic e trnininc; lro hell1 2.4t-------.-.....-~-.------	 --f- ­

Modern inquiry instruction Vory helpful 39.9 
worl:shop Helpful 5'3.0 

110 heL,,'.-.._-. 
7.1 

I~YQ.lue.tion 	0 f learning Very he~.nful ../',6 .....1 
,outc01l10G ':.'o1'1:sho1' IIolpflll. 48.5 
I Jlo help 15.4---.__..... ...-.._,t-------'''"--	 • 

Scienc0 I~ducation 8xperiment Very helpful 44.2 
Conter 10.bo1';ttory Vlorkshor Hel'~ful 50.2 

lIo hel,') 5.6 
I-,~~." . . ====''='::-::'-,~' _._.----- ­

1. 	lJ ationCll Sci0nc e Council, 1 ub:t}_r:. .,:T.tpior. HJ.~h School Scienc e 

7:dueation~s_~r.v~, 1974, Te.i'.':Clll, :,:.181. 
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Beginning 1958, the In-service Training Center was 

set up in National Taiwan Normal Univer ty to train secondary 

school teachers by rotation for a period of two weeks to 17 

weeks. 1 Since then, in-service training programs for science I 

teachers have developed rapidly in T wan. As indicated in the 

foregoing tHble, most school administrators evaluated the in- .' 

service training as very helpful, and encouraged teachers to 

participate in workshop experiences. According to the survey, 

the following recommendations for science teacher's education 

are suggested: 

1) 	In-service training should be continued, so far 

as its achievements merit. 

2) 	 Forrlat and methods 0 f in- servic e training should 

be flexible enough to meet the needs of individua.l 

teDchers. 

3) 	 In-service training should emphasize the moderni­

,-"ation and reinforcement of not only teacher's 

expertise in their individual field, but also 0 f 

teaching materials, techniques and evaluations. 

l,.) 	 In-service training should b0 Goquentially organized 

in the order of priority, as teaching techniques 

and ova}uations, tenc hine mn teriDls ,",nd individual 

sn cc i ali z,Rtionr;. 

5) 	 The enrollments of stUdents into teacher's education 

1 • 	.r~A!lcntio.rLJn the Republic 0 f Chin~, 'rhe :1:Lnintry 0 f Educa­
tion, 19'7;::, T,:liY1ci, T,ed.'.'j.:'n, 1).26. 
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proGrams should be ective ~lnd correlated with 

the current demands for tenchers within the school 

system. 

6) 	 A system should be introduced whereby theindividu~ 

teacher's ability to work out his area of 

specialization would be incroHsed. 

7) 	 ~ithin the junior high school system, a greater 

cmrhD.sis should be placed upon enabling teachers 

to work within their sneci
L 

According to the latest information, the Ministry of 

l~ducation intonds to improve current junior high school 

science educetion. A team of 1'7 educators has been established 

con sting 0 f erior sciense teachers, cur;riculum specialists 

and administrators who went abroad to observe and to investieate 

the Gen science curriculum planninG and implementation in 

the Uni C80 ,states, JapDll ['.no other countrLcs. These educators 

w:L11 ,:1.Bsist in further planning and adaptation at the local 

level of junior high school science (wucatiol1 in Tai\'mn. l 

h-2-2 Science I'roGrnlTI for Senior l:i[h ,School 

carding to the Guid e l;::;j.rJ dO',:n 1,J' tilo Uinistry 

of l~ducation concerning senior hiGh 13c11001 education lI'rhe aim 

1. 	'rhe Ccntral Ppily News, I'lflrch 15, 1978, T ei, Taiwan. 

http:l;::;j.rJ
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of general senior high school is to l,repare students for 

college educationVl Science education in senior high schools 
, L . 

was first influenced by college entrGnce requirements and was
• 

college-preparatory in nature. The sequence of science courses 

nt this level has trad.i tionally been olcgy in the first year, 

Chemistry in the second year and Physics in the third year. At 

the beginning of this decade (1971, see Chapter 5, Table 14)·a 

fourth science subject Earth Science ccrne into this sequence 

and hil.s since gained. considerable reCOGnition. 

In Gscordanc e Vii th the Senior High School Curriculurn. 
. 2 

Standard,- each of these sciences may well contribute to the 

major objectives of science teaching. In general, they may 

well have certain things in common, such as underRtanding of 

facts, conce!)ts and principles, acquisition of instrumental 

techniq ues and problem- solving skills, development 0 f growth 

in creative thinking, scienti fic attitudes C1nd appreciations. 

Since science is a great social force as well as a method of 

investigation, both teachers and stUdents have a great 

opportuni ty and responsibili ty to m8.1\:e a large contribution 

to the welfrtre Hnd advancement of hUl1wni ty. 

n•. r~hc Sc::i.cncc Development in ~cnior HiGh School 

Aftor ':!orld rIM 11, the scionc c rroc;ram development 

started undergoing a quiet revol ution vlhich involved changing 

1. 	Sinorama, Vol. 3, Ho. 2, Feb. 1978, China Publishing Co_, 
' 	 i m" .,.'I_alpel,l laJ.wan, p • .)_ 

2. 	Senior gh School Curriculum StC'J1dard, l1iniGtry of Educ., 
'chonc-c1lUl1C Book Co., J.)'71. 
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1""-> 
the tir,\8 given to the study of science, the rela.tive empha.sis 

Given in the curriculum to the different branches of science, 

the quantity and quality of instruction and the importance in' '. 

the curriculum of different items of content inc1ud~d in th~ 

,::011ege entrnncc cx:aminations. DurinG the pest three decades, 

J945-19'15, the senior high school science rrogram has been 

revised six times as shown in Table 29. 

'l:rtble 2:;. Science Subjects and 'Je0k1y Hours in Senior 
1
IIigh School Science J roc;rruns

, I i 

M 

'1':::)48,1 (V-,r 1962 	 1971
S'~: hool i 
~ 

1Q4C:; 
""./ !,/ ././.,./ I 1964 


Ye,'x ;ssr*NSP* SSI' ITSI' SSP NSP SSP NSP 


I BiolOGY 6 	 3 :;i :J J ./ 
4, l+ 4 3 .5 


c:; [~ 
,., 
')
11 Chomi stryll· ,/ ./ 4 6 3 5 .5 6 


r-III Physics 4 5 5 ~) 3 6 3 6 3 6 


11inoro- 2 , ­
loCY 	

i 


Eoxth 
!lI~ 	

, 

i 2
3ci~nce _"-___________ ___....J._.~.~.L ..._M'_............ "'_ ....... __ ....... 	 J . 

* 	SSP = Social Science Program 

nsr -. Iin.turnl Science Frogram 

dern scienc e c urr1c u1 um v'rogrnms such as PSSC, C~U;;T·IS, 

r\ for the toaching of ccionc.:e 11['.vr~ i)(~on r:levolol1ed and 

[:ubJished in tile United Stn,tes. These innovl3t:Lons also initiated 

Cl. reform movement in Tai'.'!nn. Tho serious re-thinl>.ing of the 

no..tur81 science curriculum dated br;c;'\: to the early 1960s when 
--------_.--------­
1 • .§.£;lio,r J1:\£01 Beho,ol Curri..E}1lu.!!L.~t9.;l~,;l.r,d, '.rho lTinistry of Educ., 

I 

. I 


e 	 ChenG-ch1.mG Book Co., ~r['ipei, 197I, .,)61-409. 

http:ChenG-ch1.mG
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dissatisfac tion with what VUJ.S being tau.'~ht. in the schools ran 

hiGh. .'\.1 though the original texts and lo.boratory manuals 0 f 

PSSC, CHEIIS, CBA and BSCS had been trc:m81ated into Chinese, 

loco). needs were better met by science teachers' personal 

ada.1)tc.tions 0 f these materi G. In novemb0r 196,2 the IUnistry 

of "3~ducation established a. tlSenior High School Science Education 

Develo::ment Committee tl with four Sub-com::1i ttees in Hathematic s, 

Physics, Chemistry and Biology. They coorerated with the 

Ansociation of 1\3i:1 Foundation with tho intention of improving 

1the oenior hiGh school scienc e r',roGramG and podagogy. A group 

of scientists, teachers, educators and administrators co11abo~ated 

the preparation of curricula, laboratory manuals, methodology 

/juides, e:rper:Lment equi?mont and audio-visun1 d:Ldactic materials. 

c. rrhe Hevision of Senior High School Curriculum 

In 1964, the revised curriculum standDrds Vlere promulgated 

and ner! tfl<lc(linC materials for H8.thoaw,tics, Physics, Chemistry 

rt::1d BiolOGY '.'Jore developed. The char,'l.::tr:)ristics of these new 

materi s arc summarized 8.0 follo\'1o: 

1) Tllo modern conce~tu0.1 ';;attorn3 in thinking w'ere 

dav010ped RS a Guide of com~ilation of contonts. The new courses 

tly oriented towards 

nrobJ.era-solv:i.ns than conventional c1ClSC tive facts. The courses 

Y/ere designed to nfford students an OTrnortuni ty to ex::!1ore , 

invent and discover and to dcvolor DJl nttitude of inquiry, to 

http:nrobJ.era-solv:i.ns
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e::qlerienc e experimentation and to guide them to their own 

conclusions. 
...

2) The content of new teachinc m?ter:i."ls had been 

designated to bring science kno"dedGo U~i to date in every 

IJOsGible VF",.y. It f S purpose wo.S not only to fi ~ the students' 

aptitudes but also to increase their interests, and moreover, 

to stim~.ate able students to continue the stridy of science 

college to\'[o.rd advanced research in the future. 

3) There \'lerO, in D.d(~.i t:Lon to the text and the laboratory 

monuCt.l, a teachers' guide and laboratory guide through 'which the 

teacher could try to accomplish the purIJose of effective 

teaching. 

4) There vrere also audio-visual films to accompany the' 

texts. Students often learned about Gubject matter through 

those media of instruction and whenever ssible by directly 

obsorving phenomena and the nethods 0 f ::Jonling with them. 

Texts, labor[!.tory manuals, teGchors' guides, equiTlment and films 

\,ierc therefore, employed to unify le['Tninc Dnd teaching in 

. 1 t· 1sClenco ecuca 10n.­

D. The Iresent Science CurriculuD in Senior gh School . 

'rhr>nrosent senior hiGh school science curriculum wns 

reviGed in lSl?l. In the first cc11001 YCC1r Gtudcmts follow one 

course in BioloGY, three hours 8. \'!eel~, consisting 0 f two hours----_..-.......... ­

. \ 

ChOl1G-chul1 C 

http:to\'[o.rd


of instruc tion Md one hour laboratory t:lork. There are also 

two fiel d tril) s during the school ye::Jr.
1 
-- The course is required 

,md is taught at the same level for all students. By the time' . , 
• 

13tudents reach the second school yem~, they must decide vlhebher 

to l~ursue studies in the Social Stuciy Frogram or in the Natural 

Science ProGr8J11. 

The science program in the Gecond Gchool yero: provides 

for Cl18miGtry at t.\'1O levels. ffherc ;1IC thr3C hours per week for 

social ccienc c students and ::: hourr; for natural. Gcienc e 

students "111ieh includes laboratory ~crorlt. The G;::lJ1le applies to. 

PhysiCG in the third school year. There is a new required 

course, Earth Science, introc1uc811 for l1D.tural science students 

in their third Gehool year. This courcc which includes lecture 

and laboratory is taught tr!o hours lJer 'seck. 

One of the general aims of the present curriculum is 

to strenGthen science education. The major points of emphasis 

in the sciences are as follo\'ls:2 

1) the broaden the scope of science education by 

introd~einG Sarth Science as a required course in the third 

school yeer. 

;~) fro increase by one hour 1"cr:kly both tbthematics 

:111<1 Chemistry courseG 8t the (;econcl c-.:l1on] ycnr. 

~:;) 'Eo improve the curriculn. of nrttural sciencec 

accordinG to current revj.sions of '3:3C.3, CIIEnS, and PSSC texts. 

J.• .senior HiGh . .s_(~)lOo1 currJ_cJ.lLtllll. . ..§..t*?:ndnr:(~) Uinistry 0 f l~duc., 

Ch8ng-chunc; Book Co., Trdpei, Tairr,::m, 1~)71, ~'2.20j-208 • 

2 .• Ibid., • 1~OU-418. 

. \ 
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It) 'ro increase optional courses in the terminal school 

year VIi th tvlO weekly hours 0 f Hathematic s, three weekly hours . \ 

of Advanced Biology for the students interested in ll1edicin~ 

e.nd acr:Lcul ture, and three weekly hours of Chemistry and Phy~ics 

for students interested in science and enGineering. 

All neYJ texts, laboratory manue.ls, teachers' .guides and 

la.boratory guides are compiled nnd a~H)roved by the Hinistry of 

l~dur:ation. The students have acess to reference work and periods 

of laboratory work are manc1p.tory. Inters~}ersed oJl1ong these 

periods arc :i.ndustrial vi ts, conferenc es, science films and 

persona,1 projects. 

~. The Survey of Science 3ducntion in Senior High School 

The eVnluation of senior hiGh school 'science education 

in Taiwan h2s been recently completed.1 The survey was 

established by the Hinistry of Educo.tioll and was conducted 

throuGh a committee which involved the collCl.boration of 

administrative staff and academic members, educators and 

ecialists from universities and rosearch institutes. ~ithin 

tho yenr 011(1 ,,:) half of planninG, th8 committee has completed 

rrepnro.tion of school visi tn.tj.on, cl ... tC1 l)rOcessing and 

investigntion of science educntion. ~h8 scionce coursos 

ev.\J. unted inc1 udod HatheE1:'.t:i.e s, Ihysie s, ChorLi.stry, Biology 

and Sarth Sctrmco. '.rhe eveluation listed: toachinG staff, 

methods 0 f instru,:; tion, lc.boratory cnd r1r;.:1C1.,3emnnt, curriculurn, 
------.--.~ ..... ­

http:tn.tj.on
http:manue.ls
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library, fin.mce end continuin~ educ;Jtiorl .. 

. \ ... 
1) rl:CCl.C hing Staff 

The study showed that science toqchers in Mathematics 

Fhysics, Cheraistry and BioloGY were f::tirly well qualified and 

sufficiently c::perienced. l The only ::roblem seen vias the lack·· 

of D.de(luate teachers to teach Earth Science. The renson for. 

this lack VlD.S thCl.t the curriculum of ;~("u·th Science is related 

to many fields, such as Geogrcr~hy, physics, chemistry, 

min.oroloGY and astronomy. It was recommended that a quality 

procr,?Jll should be developed by instj.tut1ons for the preparation 

of teachers for this curriculum. 

2) lIethods 0 f Instruc tion 

In TClir!an, senior hiGh school science teachers Vlere 

for the most '~.rt enthusiB.stic and reSI)Onsibl_e.2 Because the 

content 0: tetF:hing materials and methods of instruction were 

:Lnflur:nced by the college entrance r;::anination, tenchers and 

students ':.'era under great }1rOSSUre to ~)rel1Dre thts examination. 

Iiost students concentrated their enerc:Les on laemory and on 

recitation. The conceptu~. load was ~Gually so heavy that 

there wns ).:l ttle time and enerGY left for co.rry:lng out scientific 

C'c tivi t:Lcs. It rtGS considcrC)c1 tlwt t.115 rJ lond Vlould result in Cl 

loss of ability in creatiV~ thinl:inc;. 'rhus provision should be 

nw.dc for conduc: ting Gcicnti fie QC tivi ti cs to e ul t:L vD.te student' 8 

2.. Ibid. 
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interests and problem-solving abilities. 

3) Laboratory 

Other than Earth Science \7115.ch \,12.S newly introduced, 

to the c urric ul urn, most senior high schooLs have laboratories 

equipment and facilities on a fairly Qdequate level for 

:x/plication of laboratory worl~ and demonstrations. The only 

natter to be emrhasized W<].G that n, grc<;1,t vDriety of o,1?paratus 

t',nd f,'?,c:Lli ti03 should be rOi·,lC1J".:f;c1 CUld su-::;rlied from time to 

t ll1le ' accorcI'lnG 0 . 1 1t requlred. 110';;;(' s. 

4) Science Curricula 

The curreat science curricula were issued in 1971 

end have been implemented for severDl yenrs. Although the 

cours0 obj ectives and contents were fe.irly constructive, it 

is inevitable that tho currlcula of toc1ay will not be the 

curricula 0 f tOI:lOrrO\'l. The evaluation 0 f the present scienc e 

(~urriculo. rE)sul ted and their reorgOllization rJas necessary in 

those instances in which the evidence indicat8d that the 

stinG curr:Lcu18. were not cffcctivoly dCGigned to accomplish 
., 

the stn.tcd 0 hj GC tives for sc10nc c C(hl(~ :"l.tion. (. 'rhe d eve10pmen t 

of St1.tisfn.c l:or,Y science curricul'1. to li~c,~t 11(')tll soci:"l1 and 

technolo C:"lJ. obl:i_Gations is seon £1::; ono of the c;rcatest 

chtillcnces in the f:Leld 0 f senior hiGh se ho:]l scienc es. 

1. frlle ,Centra.l t:oi1y ITe':~q, Tnirei, 'rrtiI'lD,:1, Jp.l1 • ." 1978. 
2. Ibid. 
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:;-,) Librnry 

The results of the survey Gho~:ied that there '.'ias a 

noticeable tendency among all schools of reference books ruad 
. I 

reriodica1s being limited and outdated. This lack was due to 

the majority of teachers who confined their teaching within 

the content of the texts and the college entrance examinations.• 

Another factor was the student's lack of ~arious types of 

science activities. Thus all schools of secondary education 

should have access to a number 0 f new additional scienc e books, 

project references, magazines and sUllplyhouse catalogues. 

6) Finace 

In the ('>.nnua! operating budget every school received 

a definite allotment for science cqu:i.pment and supplies 

necessary for laboratories. The sums of money that are spent 

on science education today are much larger than those of a 

few decades aGo, and there is a tendency thRt the cost will 

continue to incr:-easo in future. In order to make this type 

of investment morc practic cmd effectivc, an appropriate 

budget should be planned through careful examination of the 

(~xact expendi tures on var10tw scienc e courses cmd throUGh 

reliable estimation of r::quj_red costs for new units and 

courses. 

7) The Continuing ~ducation of Science Teachers 

Since 1958 the Secondary SchDol Teacher's Research 
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Centers have been set up in the Nation Taiwan Normal 

Universi ty and the Provincial Teachers' College for both 

long term (17 weeks) and short term (2-ll- weeks) in Biology., 

Fhysics, Chemistry and Hathcmatics. 1 

frhe short term i11- servic e tr~:dntng program 0 ffered 

on-the-job teachers new concepts, new 'tc~8.chine materials and 

methods for improving specific scient:Lfic accomplishments. 

The rarticirants also shared eriencG with each other 

through discussions and D.sGigned semin8Ts. 

The 10n5 term professional training program is 

designated for college graduates who wish to become secondary 

school t08.chers. Usually, these teachers are. required to 

received lG credits in educD.tion. If they teach in an area 

unrelated to their major field, they have to take 20 credits 

of academic courses in that field, in addition tol6 credits 

in education. 

FurtflOrmore, many science tCC1,chers Gre selected to 

travel abroed for advanced study every year. This travelling 

abro;:tcl :L G o-"'~lrovad by the ittn:LGtry 0 f ';;duc etion through the 

sel cc tad racommendationG 0 f the Gchool e, with the careful 

COl1siclorntion 0 f the environmcl1 t, ~'E;r8ol1nol [lud the science 

trEd.ninc ~Toc;rt:Un requiremont s. rEllo ;~ ntiol1C11 Science Council 

rrovides study gre.nts. 

1. 	);ducati.o,n i,n ,T[',ivrnn Frovj.ncG, T)ellt. of Education, TDivJan 

rrovinci2l GovOrnr.18nt, 19'74, rr;:dchlll1C;, 1~r.1ir:an, }):p.19-20. 

. \ 
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8) The Curvey Consensusl 

In accordance with the criteria listed a.bove, the 

survey committee of science education of the secondary school 
I 

arrived at the following consensus: 

a) In reGards to teaching strlff, the Hinistry of 

EductJ.tion should firmly establish cm on-the-job training 

program which nould provide am:>istance to both individual 

teachers ~nd school systems to fac t!".te the imnrovement of 

G\~iense teachinG_ Usually, tha success of science education 

depends on the ~)ersonal and scholarly qUCl.lified individual 

teDcher. 

b) Another prol1osal is to set up a fixed sabbatical 

schedule for the high school tOLl.chors by the. Hinistry of 

::~ducation_ The I:linistry should also encouraGe the science 

teachers to ursue a greater participation in academic 

conferences and worlcshops by nvailine etaff of the opportunities 

to attend. 

c) EXIJerience \':i th research is essenti€ll to the science 

teacher r.'ho r:ould share ':Iith his students n :,:;pirit of discovery. 

el1cnc e in renee.reh should be encouraged through financial 

aids or El.\',ro.rds. 

d) rL'llc content of instruct:Lorwl. technique::.:; should be 

orcnnized into units. The science tODchor must compose a lesson 

plan for each unit vlhich \7ould be incteresting, significant 

and U!.~cful to the lonrnorG. I1or\ll\',ld.]J', th(' Hationt"'l Institute 
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for Compilation cmd Translation should standardize and unify 

scientific terms for sciences, and should issue them to the 
... 

school teachers as soon as po~~cible. Horeover, the science 
I 

toaching aids must be sU1)plied with careful planning and good 

juc1onont. 

4 - 3 Summary 

In General, the science education of secondary schools 

in Tai','lCll1 mRy be summari7,od as fol.LoVls: 

1) Science is a basic part of general education for 

tLll stUdents at the secondil.ry level. There is a national 

exclueive curriculum standard which dcelG with Biology, 

Chemistry, Physics and Earth Science respectively at both 

junior and senior high school lcvelf..'. The specific objectives 

for each subject, its basic content, and time allotment are 

uniform throughout Taiwan. This rev0o.1s the limited educational 

choice for lo~~al situations o.nd for stuc.ents' particular 

interests. 

2) Sc:i.enc e teachinG in secondary schools in Taivfall 

inr~;roved D.nd advanced considerp.bJ y b8b':8en lS1GO and 1970. But 

1~1[lnyl'rohl eElS still remain, sur; 11 ns th (; J.."r(;r\ si 7,e 0 f the 

c18[18 0.11<1 l.'1b;lrntory Croull, laG!::: of no'.'! c1.cvc:>l.op:i.ng facilities 

and supplies, insufficiEmt time l'resGures, the predom.inClnce 

of doscript:i.v0 content 8nd the (~0nf3tr.".Lnt of colleGe entrance 

o~u:n;tin().tions • 0se problems elimin~t the rossibilitics of 

. \ 

http:doscript:i.v0
http:c1.cvc:>l.op:i.ng
http:considerp.bJ
http:rev0o.1s
http:secondil.ry


e~q)eril1wl1tD.J. work and scientific 8.ctivi ties by students. 

Consequently, secondary science educ9.tion in Taiwan is still, . \ 
... 

more or less, a reading e...nd memori 7 ,:i.llC lnethod of teaching• • 

3) Junior high school science is now in ~ period of I 

readjustment <1.111 accelerated change. There is a Great urgency. 

to· Get started on the preparation 0 f ir;ri:lroved instruc tional 

materiD~s for inteGrated sciences. 'rhe three-year integrated 

sequonce of Gcnere~ science is to be inrlied ond orgenized 

as in other countries. 

4) 'rho :present science curricu12 have been carried 

out almost nine years for senior high schools. As there is 

no science curriculum that can he considered fihal and 

definitive, the necessity of continu revision of the 

curriculum is increasingly acl;:no,·;ledGed. The I'iinistry of 

Education is norr collecting the opinions from different 

sources lll1l1 is trying to revise the s :ionce curriculum for 

offecttve 1eo.r11ing of the discipline in the near future. 

) According to the survey, shortage of competent 

science tenchers is still a :)rob1e;)1 PeS some teachers are 

not quolified or do not ';[01"1: effectively. 'rherefore, an 

intonsivo proserv:ic e and i11- servlc: (} tr0ininC;1~rogram should' 

be !'l'ovlcl l )d to 1:11 cl them in cOr.J.:.'roJ1(;w' :Lnc 0 b;j oc t:L yes 0 f 

modern science education, in learninc u"-to-cln.cc science 

content, in using laboratory facili tieD, and in nfplying 

the :Lnquiry c'-11d l:1boratory D.pproc:.::h to the teachinG of 

scicnce. 

http:u"-to-cln.cc


G) For planning an effective seionc e progra.'TI, the 

follo~inG recommendations are vieorously offered: 

a) rf':10 '\'Joekly hours of science ('.ourses should be 

revie',';':)cl ;:'ll1d adjusted from time to time to 8.CCOml11ish the 

objectives of science education ecified in every school 

year. Some r:rovisions such as field trips, project work, 

~~u:Lde study r:md extra-curriculQr scienti r:Le ac tivi ties 

should ber'rov:LdecJ for studentG. 

b) Jl cood science prOcrD.1u should be characterized 

by a var:ioty 0 f a,J~'roaches rather thc:m adher811(: e to a single 

formulc, clescription of facts. Particularly, it involves an 

emrlw.sis on :i.llv'1stication. and inquj.ry ,,·;tth controlled 

c) ~?oth the science curricu1.Cl. ond teJ~tbool~s in use 

should be reviCl';Sr.l ;:1lld revised by continuous updatine at 

~1.11 level s, <",13 time and situations require. 

cl) rr:h0ro Dust be 8I'eciel provisions for stUdents 

-;rho h,'w(.~ :::, ~:1;"lrl::ed interest in and aptitude for science. 

'r1li;:; D<'Y In':::') the form 0 f indj viduClli zed Guidod study, 

Sc:iE'll:::O club Clctivit:i.es, a::!,ointmcnts as tenching assistants, 

or o1':o('i01 ro[,oru.:'ch Y!orl\:.. To c0.rry out this program, time, 

f:'!.:i.li.t:L()[;, 0:·:tr;' funds Dnd ouvorvirJor:~ nhould br~ provided. 

/1.1 GO, the o::t ens:\. VG [lnd vClri 0cl GC:i(~:l': n ~ nrri.c u1. o. should be 

cncouraC;0d for th9 tclented and more capable stUdents. 

c) In dcvelopin[~ conernl scion:c rroiirnm, it is 

http:Clctivit:i.es
http:curricu1.Cl
http:inquj.ry
http:prOcrD.1u
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in'lortant to ec t the pro found lnatnrials from Physics, 

Chcmi ::;try, BioloSY and l~D.rth Sciol1c c, c.ncl to explore now '. \ 
... 

scientlfic il1VeDtt Gations from time to tj.n1o. This proeram 

1.'Till rrovic1c Gtudonts vIi th ."'.11 o:;portunity to see the inter",:" \ 

rclatiol1Ghi r S 0 f the speciDl Gcicl1 ti fie are:J.S. Also, the 

,'rocrcun could be d0signed Clnd e:~tcnded' the understandings 

that have til.r8cdy been developed. 'l'hero Ghould not, however" 

bo undue r0~ctition of subject content. 

F:l.noJ.J.y, the status of science educ:J.tion of secondary 

Gchoolc nC2do to be approached TIith care. Over-crowded classes, 

sllOrt:'Ge 0 f facilities, inadcqur'.toly r:repared teachers, 

:Lnflo::::Lblo cllrrL;ula and out-of-date to:;:l.'::hinG content must be 

OVCrGOJ:lC L1 Lw future throuGh the coopc;ration of administratfve 
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CHAPT.E;R 5 

.. 
ClE~HISTRY TEACHING IN SECONDARY SCHOOL 

, 

The main objective of this chapter is to present 

chemistry teaching in Taiwan secondary schools during 

the thirty years between 1945 and 197). 

Beginning with a short description of the development 

of secondary chemistry teaching, son18 )LLstorical developments 

are outlined. 

Firstly, the development of chemistry teaching in 

rfaiwon will be examined prior to considerinG chemistry in 

junior high schools. This examination ~:,rill include chemistry 

curriculum revision, content of texts :md the most recent 

survey of junior high school chemistry teaching. 

Chemistry teaching in senior hiGh schools will then 

be presented. '!.'he traditional chemistry curriculum is 

· d 1(' r -. th f h h . t'jdlSCUGGC •.. n . jUJ, e re f orm 0 GCnlOr. l'~lG.h se 001 e emls ry 

initiot ::. llu'lh:;r of significant Ch(:''.l"lC;0S. The 1')64 revision 

CHEH Study ~"lll(~ CT3.~. Projects. 

the: no','! Cluthori7.oc1 curriculum ch0mistry was reproduced 

under the U1;~~SCO FiInt Froject for chGlJistry tooching in Asia. 

'\. th the nVn111,"t.Loll of rocnnt chclJ1i;~try tnxts and the 1971 
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chemistry curriculum, the 1975 chemistry curriculum proposal 

vias devised. 
. .. 

Finally, the chapter will conclude vdth a summary qf 

chemistry teaching in Taiwan secondClry schools from 1945 to \ 

1975. 

5 - 1 Development of Chemistry Teaching 

Chemistry has beon a part of the high school 

curriculum in Taiwan since the (;hinese school system began 

in 1945. Also, this curriculum is viewed as contributing to 

general educDtion and as compulsory ,'It both junior and senior 

levels in the fiecondary school. 

During post-r!orld ~:Iar 11 years im.)rovements in science 

educotion \'lere undertaken by the Hinistry of Education. In 

December of 1;)L1-8 a high school curriculum WClG issued and all 

the texts that had been used in wartime or before the war 

\'lare reviserl or replaced. l In July 1962 anothqr revised high 

school currL:ululll was propoGed. c 
') 

These ~)roposed changes in 

curriculum rCGulted in updated content and new textbooks in 

the chemistry courses but did little to modify the traditional 

approach to r;ilcm:i.ctry teaching. The tOfJchinc; of chemistry 

still stressed the Clcquisition of f8ctual information from 

designed texts and teachers presenteCl. information VIi th little 

or no experimentCltion or active personal involvement by the 

1. 	Renort 0 f Senior nigh School r:hemj_ Gtr;y TeAchin& r!fl.terial 

s tud;y, Del,t. 0 f Chem., HstionD.l Taiwan 110rmol Uni v., . 

Tai)ci, tniw~n, 1975, p,.1-3. 
2. 	Ibid. 
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students. 

During the post-Sputnik years, the United states 
• * " 

National Science Foundation went to considerable effort and
• 

exrense to develop new science curricula and new approaches 

to science teaching. Two high school chemistry programs were 

proposed, namely: the chemical Bond A'ppro;Jches (CBA); and 

the Chemic Educational Haterial s Study (CHEf.m).l These two 

rroc;rams nere based on experiment end on texts integrated 

n:l th labor;->tory ,,;ork and the UB8 of t8:1ching aids. The 

:!!hilosoIlhy 0 f these programs r:as thet chemistry is a IIprocess 

of inquiry", and that it continuously relates to experimental 

findings. C 

':) 

'Phose modern :proGrams reIlresonted a significant 

and sUbstanti8l chanGe in the approach to the teaching of 

chemistry in l'Jorth America. The Einictry of Education in 

Tai\'Jan roco[~nized that this neVl inquiry approa.ch had many 

mori ts that should be incorpor2.ted into the science curricula 

in its OITn country. 

A reform TIas then initiated when the Ministry of 

~;:duc['tl0!1 cmd thE: Asian Founclo.tion of,ta.blished a committee 

whose nltmciate \'/o.s to exemine ;:md study the ne'.'! inquiry type 

en;::o l'ro.'.;r8.ms ['.nd to mak.e rocommendations on their 
-, 

iElplcmonLd:;:Lon :Ln Taiwall GCc:oll(lDr;y ;~choolu.-) The committee's 

eXr:111lination 0 f the new inq uiry ::.;roc;roJ:1s in f,cienc c included: 

tT. Chem. Educ. 

http:l'ro.'.;r8.ms
http:approa.ch
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the Ire'.'l i-:c1tileL1t:".tics Program, BioloGY Science Curriculum 

study (13SCS), Chemical Educational IlaterieJ.s Study (CIIEHS), 

ChemicaJ. Bond I\.::'lproaches (CBA) and Physical Science Study ... 

Commi tteo (rSSC).l In l'Iarch 1964 the non chemistry· course 

of study ~ith the content and spirit Of th9 CHBli study was 

pro:posed and im.plemented in some senior :1igh schools. Prior 

to the tObl.1 tm.plementation 0 f the ney: chenistry ~~roeram, 

selected professors from universities visited high schools 

8.n(1 insti tutos in the United StD.tes. ':r~lCY :?articipated in 

conferences, seminars and vlorlo::;hops on the modern approaches 

to the tenching of chemistry. 'These eduGators returned and 

','lere res.!)onsiblo for the ro-treininc of the local chemistry 

tor:.clwrf3. Courses in the nm'; chem:i.Gtry l'rogram were offered 

at the t:):'.··'l':~r training institutes nt in-service training 

contnrs durinG the summer of 19GLI- throuGhout Taiwan. 

Since 1~'64 the textbool-;:s of the eDA and CIIEI1S have 

been tron 2.ted into Chinese c.nd puo:U. shed. Al though both 

prol!:rct:ns v:ere \'[ell orGc1llized and lliei t, they were not 

tot.:1JJy su:i.t,'lhlc for Tairum high school students because of 

difforel1coG in oducationru. boc;:c;rouncl. 111 order to correct 

the clifforc::lccG in the chemistry l'roc;r3Yl1, the Hil1istry of 

~du~ation d8Cidod to reviR0 the rrocr~rn to ncconmodate 

students' l1'lcdc a;'1d b0.r;!;:Grounrlc. 11 cop.1l11itto'C) of university 

l,ro feGGorG, IdCh school tCRcherG 0";''}(1 o.d:r..inistrators r!C'ts 
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estD.blisllOc1 to accomplish this to.s1;:. ~~he committee examined 

the thr'8c versions of the oriGinal CEJi:I~ study text: 

Pimentn1: Chemists}:: ..~!l..J~?C.Jl_erirle;n.~.<3J. Science, 1963 .. 

Cotton, Lynch: Chenp.s.tr;z: l\p Irl..,-,:cf,.tiGative Ap·pr.oach, ~968 

O'Conor, Dcwis, et ol: £.h..9.!pic;..tr;'D_ ~~:~l1erinl.~ltL?!lf! 

rrind.l)l.£§, 1968 

In adc1.i tion, the new chemistry program in Japan and' 

the ITuffinld Chemistry ProGrOJ11 in Encland v!ore also examined. 

BeinG cOGni;~?nt of the needs and bccl~Ground. of the students' 

nnd the no\'! development of the J;lOc1ern chemistry programs in 

forciGn countries, the committee d.eveloped a ne\,l chemistry 

curriculum. It rias issued as <:. po.rt of "Senior High School' 

Curriculun Standard!! which wns published in 1971 in Taiwan. l 

'rhe 1971 chemistry curriculum incorporated and 

modified versions of the CHF:HS and CBi\. programs. The texts, 

laboratory workbooks and teachers' Guides were written 

according to this official curriculum. There were nine 

Chinese texts published tor;cther l/,1i t11 laboratory manuals 

. 2from 1972 to 1975.­

l\.fter the implementation of the 1971 chemistry 

curriculum, lTI£my high school chemistry tnac:hers criticize~ 

thcl'rocram bOCflUSC they f(~l t tllrrt: :i t WOG too advanced and 

too quantitative. In 1975 the tIinistry of ;~ducation VJith 

the cooper8tion of the Department of Chemistry, National 

'rn.iwan normal University, inltinted £I study to examine 
-----~......­
1 •. l1cport, .0J.._0~nior H. S. Chem. Te.qchin1L11Ht~:r:t.q,l Stud;t:, Dept. 

of Chem. 1I8tional rrair:clll l!ormel Univ., Tnip ,1975,pp.1-4. 
2. Ibid.• , l'P.~)1-52. 

. \ 

, 
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these criticisms of the chemistry IJrogrem. A compara.tive 

study of the chemistry texts used in the United states, 

Japan, Eurolle and Taiwan was undertd'.en. This study resul,ted 

in the provision of new chemistry curriculum in 1975. The, \ 

study cUso indicated that chemistry l'rocr<'uns and texts would 

have to be continuously revised to sure that the c6urses 

remained in stop with the time. 

5 - 2. Chemistry in Junior High School 

Over a thirty year period of time the junior high 

school chemistry program n('18 not changed radically in either 

purrooe or content. During the first three years after World 

'.:Jar 11 an introductory ch(~mistry course \'Jas given three 

period a we in the second school yer::tr (Grade 8). In 1948 

a revised junior high school curriculum was introduced by 

the Hintstry of::':ducation. fl nol'! 'Physics-C:hemistry' course 

in a two-ycRr oequence was then developed. It was a 

comb:Lnntlon 0 f':)hysics and chomi stry as 13, IISrmdwiched" course 

in sciencc. Topics were inter~oven and tre ed as a unified 

thene. This course which had been in existence from 1948 to 

the Dcsond. Dn(l third year, ven four 

• J. 
1) erious 0, '.70 J)uX':i.ng thiG porioe', the rnpid increase in the 

number of stUdents enrolled in th0 f3Gcondary school classes 

became lo.rser tho ter:chinG lOGel bOCo.llle heavj.er both 
• 

Chonc-chunc nook Co., ~~rd.~lei, TC"i\'ro.n, 1068, 

http:heavj.er
http:J)uX':i.ng
http:undertd'.en
http:compara.ti
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qUDutitativcly and qualitatively. nut neither the increase 

in size of c18.sses nor the heCl.vier te,?chinG load helped in 

improvinG science instruction. Such circumstances produce,d 

more textbool:;: terlchin6 ana 1 e83 la.borc.tory ac tivt ty. 

In 1')68 a new compulsory education'proGram which 

integrated the elementary and lower secondary Bchool programs 

:Ln Cl. nine-yetlr sequence ,'las aevelo:·,od. Because the original 

rhysics-Cherriutry couroo did not form 2 coheront TIhole it 

\'~'as reorgani zed and SeI)ar2ted into triO courses as 'Chemistry' 

and 'f hysi:::: G'. Sinc e then, both ChOi!lir-:try and 11hysic G have· 

been concurrently offered in the Gecond ana third year and 

Gi ven b:o Tloriods each every '.'loek. rrhiG introductory chemistry 

COllrGO inel uclor; knowledge 0 f llrime iml'ortanc 0 to human li fe. 

~rhe cyl1abuG for toachinG chenictry 10ared to capture the 

studcmts' interests c:md stimu18.te their c'.osireG for further 

,study. 'rho follovJinG Chelai[~try curriculura for junior high 

Gchool if~::ued by the IIinistry of ;~r1uc;::.tion in 1968. 

r -, 	 1 rt 1 . t r . , fT' 1I' I ,.,. 1 ,1/- (.-... ,) 101.EJ: ry '.1 urr1.C lL UJ:1 or (.. nnJ.or 1.G 1 vC lOO ... 

A. 	 Objectives 

1. 	D:Lro:;tinG the stud.ont to obt..,in the b;\n:i.c chemictry 

j,no';:ln(ige relevant to the d;-d.. ly lifa by obr.orvation 

and experimentation and to stimulate his interest in 

Eol f -1 oerning. 

1. 	Puhl:i.c Junior H.S. Curri. ,c;tand;:Tcl, TliniGtry of Educ.,______ • 10 10 

,." 1 Dool'- Co • ,1m [L.::i » 'Tl~l' \'r"'-'1n !, lC).(8 .109-112.·~.nenG-c lUllG...) / 	 ,.d. .. ,\.:, 

http:stimu18.te
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z. Inspiring the student to discovcr the problems of 

chemistry in daily life, to colve them by scientific 

methods and to cuI tivate good r:;cientific attitudes. 

3. 	GuidinG the student to desiGn nim0le chemictry 

e'2:r>erimont and the J:laterials neec1edfor developing 

his latent creative COJ:1~letence'. 

4. 	Introducing the artificial c1wmical productG used 

in d2ily life in orcler to in~.uce the r;tudent to 

have an e}~ectation to imnrove his environment and 

a better living. 

B. 	 Time Allotments for Chemintry Course 

1. 	T':;o reriods per v!eek in second and third school 

yonre:; (Grade 8 and 9). 

2. 	l,cctures and laboratory work should be properly 

orc;ani 7,od. 

8. 	Chemietry Outlinel 

1. :~o;i[,T,:,.tion of natter 


? 'rho i: eat :~ffect on j.:at tor 


h. 	Co,mhuct:i.on 

5. 	F!lcmonts 

7. 	rre-~lt3.ratiol1 0 f ChGmical G from Ho(:lw 

1. rubli,c Junior, TI.S. Currie stan,cJard, i:inistry of Educ., 

C'l(~nG-Ghup.c: Jo01;: Co., rj18i:~o:L, rrcd \,Wll , 1968, p:::;.llO-LLJ.. 

http:Co,mhuct:i.on
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3. 	Freraration of Chemicals fron Ocean 

9. 	Atoms 
. 	 \ 

.. 	,
10. Prnrllration and Investigation 0 f Hydrogen Chloride 

11. ~:he Periodic Table 

, '" _1_ <_. Atomic structure of Elements 

13. Solids, Liquids, a.nd Gases 


l4.I~cidSt Bases, and Sell ts 


15. Electrolytes 

16. RelaLLvo iTumber of rarticles in Chcr.1ica~ Reaction 

17. Catalyst end Rate of Reaction 

18. Chemical Resources in E[lrth (;rust 

D. 	 Implcmento.tion Guidelinel 

1. 	The chemistry course of study includes 18 units. The 

textbooli::. is written flexibly in terms of changing the 

ordor of the scheme, but the schcduJ.e should be 

carcruJ.l~; v:orked out as a rossib:te logicnl teaching 

soqHence. 

;' .f>,t t;w r:nd of eac 11 unit th8ro o,ro revien qucctions 


r;rovided to help stu;) on t 8 ~l1r~crstancl the cone opts 


• 	 ~~le tr:::tG have to 'Tovido v::l:rioUG che.rts and tables 

to mcl:;.o students' leo.rnillG [1ore cffectiv0 ::mcl :Jleasant. 
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basis for teachinG. Lecturin:; end the "spoon feeding" 

method have to be avoided. 
. .. 

5. 	Te::'!.chers have to arranGe timc for discussion with . 

students in order to increns0 their ability of usin~ 

chemistry concepts and :principles to solve the problems 

surrounding their daily life•. 

i). 	TA(1chcrs should orGanize fio:l.. cl trips visiting factories, 

farl1s and mine areo.s relatinG to the various applications 

of chomistry. 

7. 	'f8[;tchers should pay attention to students' differences, 

e.no. 0ive individual instruc tion to the slo\'l learners 

and ei1courage superior c:turJ.8nts to conduct science 

:!ro j ne ts and further re2.dinss out do the classroom. 

rfhe junior high school chemistry curriculum implemented 

in 19G8 and thc old Fhysics-Chomistry tn~:ts were eliminated. 

'1:he content of the nerl chemistry course '.'!.'lS directed towards 

a bcwic 1:nor:looge of chemistry 2ilr] t1l0 discovering and solving 

the chcn:1istry rroblems in evcr:lc10Y J i fe. The no\'.' tn.xts were 

compiled by tilO Commi ttOf] on (;o;.l)il.;ltion cUld Publicntion of 

IIiCh School St~ndnrd Textbooks. Th 0 se texts wore delegated to 

the SrqtiollCl~L Institutc of Compilat:i_f)ll o.nd '.P.ranslo.tion. The 

follm'!inc units p f authori :~ocl ::: ho:1': stry tc}:tbooks defined the 

sco"s of the course and provid8d th~ ts.::chor with a possible 

teachinG Gcquencc. 
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5-2-2 Chemistry Textbook for Junior High School 

. \ 
, , . 

The Junior High SChool Chemistry, volume 1 -­

Secon(! School Year, First Semester (Grfde 8).1 

r::ha:pter 	1 Separation of Hatter 

1-1 HoVl is the Pure Table Salt Prepared? 

1-2 Is Ink a Pure Substance? 

1-3 Ho\'! Can You Extract Pig:n(mt in flants? 

1-4 How is the Petroleum Refined? 

Chapter 	:::' rrhe Effect of Heat on lIatter 

2-1 '.'lhat are the Changes on Heating the Hatter? 

2-2 DO.es the Chemical Changes occur on Heating the 

Hntter? 

2-3 Is the Weight ChanGable on lleating the Matter? 

2-4:!hat Causes the Loss of '7eight by Heating Lead 

Oxide, and the Gain of:Jeight by Heating Copper? 

Chapter ~2) Air 

1 ~:,'hat are the Important Components of Air? 

j- ,? Ho','! is Oxygen Ini tiBIJ.y to be Discovered? 

)-) ':rhat is the Relationship Detv:er;n l\ir and Human 

Life? 

CllOr t c:r It (~()l;lbustion 

4-1 Is Oxygen Necessary for Combustion? 


ll--2 Hon is the ':Jeight Chance in Burning the C!'3ndle? 


11--,) ','ihnt are the Common Pror)(~rties of the Product 


of Combustion? 

1. Lq91~}!!2:kP.F H.S. Chen1' Text~, Vatio118J. Institute of 
ComrdJ.t3tion ('~ Tr::.l.nnlnt:i,on, Taii'l:.ll GOI):\: (:0.,1972, 4th.ed. 

http:Taii'l:.ll
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Chap tor 	5 Elements 

5-1 How Can You Hameand Cle.ssify Elements? 
... 

5-2 ','!hat is the Difference Shown in Chemical 

Reac tion 0 f O:cygen? 

Chc.pter G '.'later 

6-1 \'Jhat is the Compositj.on .of ~.7ater? 

6- 2 How Cen You Prepere Eydroc;en in LCI.boratory? 

. C-.3 Does lIydrocen I'oSSCSG rtRc1uction Reaction? 

6-l~ FOIN Important iG the ·::Gl.ter to Human Life? 

6-5 Horr Can You Change Hard ',','ater into Soft water? 

* * * * 

The Junior !Iie;h School Chemistry, volume 2 Second School 

Yoru~, S(ll~ond Semester (GrB.de 8). 

Cha'pter 7 Pre2.laration 0 f Chemic 81 s from Rocl,;:s 

7-1 Horl is Iron Prepared from Iron fUnerals? 

.i-I 0','1 is COl)per Prepared from COJ.~l'er fUnerals? 

~.7 VI is Lime frepared from Limestone?- I 

7-l} Ho ...: is Al UIilinum Prepared from Bauxites? 


l'reparB.tion of Chomic s from Ocean 


3-1 ;'J':lat are the Resourc os 1n the S08. ",rB-tor? 


3-3 Eo':: is Iodine: rrep':lrecl from .Saa '/later? 

Charter 9 J\tO!;lS 

9-1 Eol,'! Can You Know tlw.t the IIatter Js Hade of 

r nrticles? 

http:Compositj.on


e 9-;-:: ITorl is the Size of th9 rarticles in I'Tatter? 

9-3 ':Jhat is the Re1ati.ve ':;:eight of Particles of . l 

Same Number in the Hatter? 

'"'l.;-4 HO\'1 Can You ":!ri to ChcHaical Formulae by UsinG I 

Gram-atomic 'JeiGht? 

Chapter 10 'rhe Properties and Pre~)oration of Hydrogen 

Chloride 

10-1 \"!hat are the Properties ::md tha Pre:raration 

of HydroGen Chlorido? 

10- 2 "ihat are the oments in HydrOGen Chloride? 

10-] '::hat is the iiolecu]J'l.r Formula of Hydroe;en 

Chloride? 

Chal)ter 11 T'he Periodic fre.blc 

Lt-J Oihat is the Per:Lodic Table? 

11- 2 "::hat are the Propertien 0 f the Alkali Hetals? 

11-3 ','ihat are the rroperLtes of the Ha10gan Family? 

11.-1+ ";;mt is Carbon -­ theCle~ent of the Host 

Chemical Co~pounds? 

Chapter 1;.' The ArranGement of /lton13 1n the Elements 

L"2-1 Ho'.'! Can You IJ8ke-up of Crystals? 

L:-'::: ;:hat is the struc tur(; 0 f ''"":rystals? 

12-5 How are the At01'18 Arr;:mged in the Hetal? 

12-:5 ;:01,'.' are the Atoms Arrm1cec1 1n Chomical Compounds 

The (Junior ILL Se 11001 (;11clni Gtr~y, VOllllTIO " Third School 

year, Firnt Somester (Grade 9). c 



Cha;:;ter 	l~} 

13-1 

13- 2 

13-3 

Chapter 	ll+ 

14-1 

, 4- "),.1. L 

}_~-j 

r;hapter 	16 

16-1 

1 " 

Clw.::ter 	17 

17-1 

17­
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5igni ficanc e 0 f Chemic cl Reaction 

':lhat is the Chem:Lcal Reaction? 

,HoVJ Can 	You ',,'lri to Ch8l11ic Rl Equation? .. 

How Can You rlake the Cc:.Jculatlon Based on 

the Chemical Equatiol1~) 

The Electrolytes 

'::hat PurE) Substances R,re Conductive? 

':.~hat SubGtances are r:onduc ti ve in Aqueous 

Solution? 

ectrolyt0G Rro Conductive? 

ElcctrolysiG an Cl :L tf; J\l,]<l,.ir::ations 

~TO\'l much ie the o('triclty Needed to Release, 

One Gral~1-D.tor!1ic "!ciDht of Iletnl? 

Hon is the j,aectroly"i[~ ApJ)liceb1e in ChemiGa1 

Industry? 

The stronG and the ':,'nnk ,'~l.ectr01ytes 

Em'! C;:m 	 You Identify the? F~lectrolytic Force 

being stronG or ":on1:;:';' 


":hn,t is the ':':onc1uctivity Emd the Ionization of 


"iater? 


'::hat is the Hcl[)tiol1ship bct'\'tr:;0n the Concentration 
",..'t' (le: \.. ~r' ,·'l"'r,,·r;>.,of 'Ir+,t L4."nd J \~., _ .. ',,' 01' j." •• , ) 

.'kids and Boses 

'.·:Jw,t 8,re the Differenc8G bctrJer;n Sodium Hydroxide 

and Bnriu~ Hydro~idc? 

~hat is 	the ~mmonia? 
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17-5 ~:Jhat are the Common Iro}i8rties of Bases? 

17-/+ '::hat are the Sulfurie il.c:id and the Nitric Acid? 

17-; '.'fhat are the Acetic Acid and the Tartaric Acid? 

17-6 'Jhat are the Common rroportieG of l\cids? 

* * '*" 	
..~ 

The Junior ~~iGh SchoolChcl1L::try, volume 1+ Third School .' 

Year, Second Semester (Gr~de 9). 

C)) .. ,·:;t:er 	18 neutrali;;~e.tion of hcid :md Base, Salt. 


10-1 ~hat is the Reaction of Acid TIith Base? 


18-2 How Can You rr lara a')al t? 


ID-.) ','ihat are the Di fferan:: C:S bet\'leen the Sodium 


Carbonate and the Sodtnm TiicFtrbonate? 


10-1+ II0':1 Can You CIC1sGify ond IJominate the Salts? 


Chapter .In./ The Rate of the Chemj_cal HooGtion 


19-1 1101'1 is the effect of the Chemical Reaction 


'I',rith the Difference of 8i7.0 of Particles? 


1']-2 Ho';! is the Effect of the ChelTlicel Reaction 


Under tho Tcnperaturc? 


1 :; lIoll is the Effcc t 0 f the Chemical Reae tion 


in the 1'1"OS011C8 of '::at;:l;yst::-? 


:~O-l ·:n1D.t is tho never~d.bl(' R0."ction? 

,-::o··;~ '::hat i8 tlw C112I11ic:::1 '~~uilibriu]';1? 

,:-"0-: Hor: Can You Ch::>llC0 the (';11cl11:1..c::>1 i~quilibrium? 


Cho.pter 21 Thermo-Chami ,·:try 


21-1 ~hat is the Heat of ~ombustion? 

http:never~d.bl


I 

l4~ 


21-? Arc All the Chemical BOD.r;tions :r~xothermic? 

21- j How Can the Heat 0 f ReDc tions be Heasured? 

Chaptor 22 Organic COli1!'ounds 

22-1 Hori Can You Test the C~rbon and the IIydrogen 

in the Orgrmic GOTI1pound G 
r
;' 

~hat is the Fermentation? 

22-3 Jhat is the Esterification? 

Chapter Folymers 

1,:jh(:d~ is the structure 01' the Polymers? 

2.5-2 ';!hat are the Plastic 

2.5-5 C211 Stnrch Change into s%::,,11 !lolecules? 

Ghmn:Lcal Rcsourcec 

',';hat are the Iiot:"'J H:Lnernls (1) -- Gold and 

Silver? 

21+-,? ',';hat are the netal l·Iinor[',.ts (IT) -- Tin, 

1\ntimony, I'1ercury and Tunt;~)ten? 

2/;.-.5 \'Jhat are the Hon-Hetals -- Coal, Petroleum 

and. Asbestos? 

An o;:nl'!1:Lnation 0 f the junior l1j.gh school chemistry 

textbooks rr:ve8lcd that tile teachinc content han been 

or:i.mont obGcrvation tJG the b:?f~t~ for IGlo"J.edge of 

http:l�Iinor[',.ts
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2-;) rrhe Survey of Junior lIi[;h School Chemistry Tea.chine; 

fJ:hn. 1968 chemistry curricu1 un '10S boen implemented 
... 

over tell YC8.rs. A recent survey on lHlllLiJ-: junior high school \ 

sciene c couc r:tiOll yras conduc ted by tha i: ,?tioluJ.l Scienc e 

r:ouncil and '.roir!D.l1 ProvinciClJ. I~D.o-hGiunG Teachers College. 

rr'lle findings 0 f this survey dealinG I'd th the chemistry 

>'r"'00'r"'rlC ... ", r"']lr",cellt/:">c~' .... ,-,' tIle fOlIo''']'....... 11"" rp(~·ul~J l) ·r·\,... ,~,<~ 1
J~c L) ....',.' 0 ).. H" b ~i~ • 

1) The Content of Chor.listry Curricul1.tt:1 2.nd Textc 

In accordance with the survey, 1:.lOst junior high school 

chemistry t0n~hcrs proposed that the content of chemistry 

should firi.:t c;J,.:hnsiz.e the learning D.b:ility and intercst of 

the student3, bO.Gic chemistry knov!ledc;(~ and nC9ds 0 f individua.l 

Dnd society ns ShOi'!n in Tebl e 22 0 f (~h2.-,)ter 4. 

J\s to the quantity of l:w.teriols and the sequence of 

the curriculwJ, Most chemistry te~chors pointed out that they 

T::tbl e :;0. '?!10 01)inion on the Scquen: 0 0 f J.~)()8 Junior 


High School Chem:Lntry (--:urriculumc 'J 


Onini.on 

........--'_... M',.'.' t· .. "" .. ..... , ... • -__ 110 • I • I __.-...-...._____~._ .........' ___ ...... .., •• __ _______
_.~ ._,~ 

....-~----.--_...--~----,-.-.----+... -'. -----... -- --------...,...---~ 

1. IT c,tionaJ. .~c:L Gl1C c Council, rublic ,Junior..l1.3. Sci(mco Educ._-__ .- ____-"..... la •• Joy 

C'urv'-'v r;1~-il"""l 1 Ci71t::4.._'.:.::.JJ.. , 1. c .- ""'", ' - ;, ,. • 

I 

http:4.._'.:.::.JJ
http:Onini.on
http:roir!D.l1
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The treatment of laboratory \'Iork in the 1974 texts 

differed from that in the conventional texts. The students 

Viere encouraged to do experiments before they read the 

lesson. In this manner they were expoctf;d to get an experim~t\tal 

basis for understanding the concepts. According to the survey 

more th<.,ill half of chemistry teachers preferred that the 

laboratory nork should be compiled at the beginning of each 

unit. 'rhe following Table 31 indicatec thB.t 57/) of junior 

high school chemistry teachers preforod laboratory experiment 

li r3tinc before the lessen, 31;) .~)reft?red laboratory experiment 

lictinG behind the le880n; a"1d only E5~1, fG'lvored a text with a 

separated 1 :J.baratory manual. 

Table 31. Coordination of Chemi8try Lab. a.nd Lesson1 

; 	 _.-... ---I 

I Coordination of Lab. and Le£:18on I ;~ of J .H.S. Teachers 
~__• ______________._...-_-.- 6- ..,- ..... ___~.________ 

A text and Cl. l[1.b. manual book 8 

... ---.--........"'-~----------~-.-.--.-.---­

Lab. experiment listed before 
 57 
____ ,.t.the le:::~::ol1........ 	 __ , •• 


Lab. 	 (;'XTJcriment listed behind ~l 

t;;..;;~.. 1030.on _.__~ ...______ ~-___ 	 • ____________ 

--------.__._...-..- --.....-----------.---.------ ­
Oth0.r r 

..., 
.. 


-~ ..-..... _......_--... ... "-_.---------------- ­
The table showed that most chemistry teachers prefered 

conducting e~q)eriments before delivering lecture. In actuality, 

hov.rever, the :n~\jori ty of teachers followod the conventional 

e 
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roach of texts, occasionally giving 

clomonGtration or group experiment. Undoubtedly, there were 

a number of reasons, such as the large 8iz8 of the class, ... 

inoufficient time and the ID.ck of D.Gsiotal1ts and facilitiest" 

About one third of teachors eXllocted that Chel'!listry be scheduled 

three IJeriods 8. week inotead 0 f two at. prer3ent and that it Vias 

desirable to h,avo one double period for laboratory Vlork and 

d " .lOCUSSlon.1 

2) Method of Instruction 

Although the inquiry approach '.'Ins recommended in the 

Guidelines of the curriculum implenwntation, very few chemistry 

teachers used this method. From the survey, the following tables 

show the opinions.of both teachers Md students on the teaching 

method of chemistry. 

'l\:tble 32. Teaching Hethod of Chemistry in Junior High 
" School Performed by Teachors~ 

--------.--------..--..----~~------""'I 
IlothodoloC;Y 	 ~ of Junior R.S. Teachers I 

~-~.... ~.~.. --~---_+------~ ..... ~--'~------11 
~. Systemati.~._10c~:~n_G_·_+-________6_G_.____.___~ 

I CIIC.ss discuosion lit 
t 	 ...--.---~.-.------ ..-.-.-. . 

SUI)Orvisod stUlly I? : I 
,,--_r_r_o_j_o_c_t_a_c_t_i~v~.~.y_H_~_' _..•.- ~~ : .: : __..._~.~_:___.-". 

1. 	IT ationr.U Scienc e Council, public J .rL!..r:!.•••~)~Sienco Educ. 
Survel, TxLr:on, 1974, 11.11'5"• . 
Ibid., p.J.05. 

http:opinions.of
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Table 

•• <VethodoloC;y ;Gof .I.TI.n. :~tuclents 

(1onernJly If"ctnrin[j 

12.6 

~----------------------------------~-------,--------------------~ 

'J r... 
r~. v 

______._._""..--__.....,~___ ___..L._______,_,~_________'~ 

:lnrl t0xt-rE"'citrrtion. Discuccion ",nd Gn~:erv:i.f::',",(l study '..!ere 

U:Jr:Cl ace D-8io110:U,;)" ,'CI1Hl Inboro,tor~r '::ork l~JaS apparently at 

minimum. 

Tho curvoy of lahoratory ~o~~ nn~ d0rnonctration in 

,'30::~!\'TORY 'I,','ORK CARPI;;:1) ('IUT D,Y tHITTIOR 

J:JG1I ~~r.POOI. C;~:~:l:rSTnY r,'r:r,rn ,~? 

'T.il]): ""0;1: 'in~~;f') S01,18stor 

[ for cr(1)ld ~1:::; :]tucL:'l1ts 
•__ .. Ill! .. • ... • ,_____ w ____~_-+-

ovor J.O t:l.l~H'G 

---·------~-'-----~I----~«----' 

, 11. - 1 '.: t:i w: r~ I 'l • ;:, - I <.'L-----------.-~'-- .. .---"......_--------; 
I II - 1,0 t:i.P1C'8 I 

It .... ....__._-_,___ ______•____I~ ~----._-------_.--------­
tii'18S . . . 

lubJic l·:rl ~ [3 urvey ,,....- .... 
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Table .35. Demonstration Carried Out by .Junior High 

School Chemistry Tea.chars1 

. \
Demonstration ::::::: :::::::~ ::::::> :o:r Teac~~;< ::1 ... 
Very often 

Occ ar:ionally 

Hot at aLl. 

Table .56. 	 Laboratory Facilitiar; rrovided in Junior 


High Schoo1 2 


I Laboratory 	fncili ties ;: of schools 

Chem. lab. 	available 

I All IJurrose laboratory 

I ITo 	 laboratory 21.2 
..... 

The survey provided evidence that there were more 

lecture-demonstration and less lnboratory instruction in the 

teewhing of chemistry in junior high r.;chool.E: and that 

unfortunately .Z;::, of junior high [:c:hoolr.; were without 

laboratories. 

Tnble 	 studento' O1'inion of the Che!:listry Laboratory3• 
, 	 I,Opinion 	 ~; of .'3tudentG 

Interesting, and learning Cl lot 	 32.5 

InterestinG, but no chance to do 	 4·0.0 

Inter0~ting, but doing very little 	 c."'>4 ."/r:; 

Interosting, but wastinG time 	 1.0 

No 	 laboratory work at all 2.0 

1. 	Hational Science Council, Fublie J.II.:. ':c,ience Educ. Survey 
11~' • lO'7L 110alUM, . .1 	 ~,p. • 

2. 	Ibid., p.lll. 
j. 	Ibid., p.lll. 
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According to the data given in tile ahove tables, a 

large percentaGe of students were inter8stcd in doing laboratory 

.. ,norl;: but hac1 less opportunities to r~rform the experiment 

durinG the labor:=ttory period due to tho lergc size of the 

claGGcs and the lnck of laboratory f['cilJ. tios. ~he survey also 

sllo':led that the average groupinG of stud.onts \7aS between 6 to 

8 as shorln in Table 23 of Cha~ter 4. It is. difficult for good 

cheuistry teach:Lng to go on in claoses th8,t OTO too large for 

groUl) world.ng boe ause 0 f li1:1:L tecl rJ.co, t:LmlJ Hud facilities 

for students to perform the eX}Joriments thensolves. 

Tyler found that scicnco Gtuc:ents t,:;>'uGht with omphasis 

on verbalism forGot about 8~j of nhat they ha.cl learnod in one 

1year. '\·;h8.t to tOD.ch in e hGl.1istry and hOr! to toach it effectively 

should be bD,sed 011 experimental evidence. Thus it rm.s considered 

imnortant to stress the development of chemistry laboratory 

facil:Lties in junior high schools in order to let students 

enGaGe in direct activity in which thoy Gan cai.n the lmowledge 

of seiene e. 13:11eso concerns were cons:Ldcr urgent becD.use not 

only ,'JOuIel tho students' intoroots h, ['roused but 2100 effcctivA 

Elcthods for ;:;r;:Lcnc e toachinG '::oul d 11-:: bu:LI t. 

As to the use of visU[;J. pt~J1G :i_n tODchinG chemistry, 

civine deI:l0nstr·?tion-le(: turcs Gnd 1 cc tUros ,::i th bl. ;"l.ckboards, 

only .l~5:; 0 f seicne c toe.chers in tot used movJ.es, Glides, 
----_... --.,..'. -- ......... 


. \ 
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mOllcls and chnrts in teachinG chemictry. 

In 8.ddi tion, the teachers' guide that vms matched 
.. , 

'\'li th each text }Jrovided detail od inr;truc ti011 for the textuql 

mntori:.:Lls, the Guide of le.boratory ':TO and dor:1011atration, . \ 

the [maners to oxercises D..l'ld problems [';1cl. the Gupplementru....Y 

:.w.teric:.ls. Unfortunately, only about one lwJ.f of junior high 

I3c11001 chemistry teachers ever used the; Guid.e as, ShOW11 in 

rr;::.El.o I', 81Hltor l~. 

3) Teaching StRff 

','Jith rCSl)ect to the method of :i.l1strw-:tion, many 

teachers r!ero unrlble to handle the; inquiry f'l;;lroD.ch :Ln the 

teachinG of chemistry. The survey of the sources of junior 

high school CJ.l0l;listry teachers as Sh01'{l1 in rrnble 2G, Chapter 

Lt-, indi~,; ("'.tes th['.t only 0,,; 0 f them i:\rr~ ch::"! Graduo.tes from 

the 'IIorm9J. University and tOD.-:::ilOrs colleGes majorine; in 

chenictry. rrlle VGst majorit:l.es of to;:l,chors only had a major 

or m:i.~l()r in ono or [lOre of the Gc:i.r~a(..:oc in universitieG and 

colIc G. It ~~s ovident thnt ~oll-;u~ifj,o~ ~hemistry 

t8o.::hc:r~) ':i::ro not D.v.-:l.ile.bJ.e in o/:y:u"t(, 111F.1b·crc. ThuG' even 

of qu<:t1ificd 

tranamissiol1 0 f l:no\':l edGe. rrherefore, for tho immediate 

future, tr:o urGent needs ber;['.mo increneJnGJy evident for the 

'ro!';-.rntion of b('ttnr sC::lcmcn t(':~"11cr:-:: ~mn :t.r~ the c1.evelof'ment 

http:ber;['.mo
http:majorit:l.es
http:f'l;;lroD.ch
http:w.teric:.ls


150 


of an instructional progran in science that will serve 

effectively and uniquely the needs of prospective science 

teachers, and the other j .. s the development of continuing + I, 

education programs for the professional science teaching 

discipline. 

5 - 3 Chemistry in Senior High School 

Chemistry in the senior hiGh school was offered in 

the second school year (Grade 11) at two levels. This ViaS due 

to the growing :r:-ecot;nition of the need for naldng better 

rrovisionc for students of varying abili ties and. interests, 

and for those individuals Vlho had different goals. For the 

social sciensc program, Chemistry waG rresented as part of 

general education cmd was intended to }Jrel'are students to be 

scienti caIly informed citizens. It ':Wf3 hOlled that students 

would apply what they had learned in cher!1istry to everyday life. 

For the nt1turnl f:'cience program, a course in chemistry 'was 

direr:t to'::ard training the future scientists by laying a sound 

found?tion and motivation to continue th r study of science. 

'rho course Vias oJr:o one of the requircmentG for their college 

(;ntr,mCG c;{r'uinc.tion. Since the uGents j.n the natural science 

onco, they were given 

both a deeper and a more C0n111rehen V0 knowledge of the different· 

C1spectc of thcorcticnl chenistry cmd its cations. 
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5- .3-1 Chemistry Curriculum for Senior ~ligh School 

1) The Traditional Chemistry Curriculum .. , 

The establishment of a set of ntandardD for a course 

of study in sonior high school chemistry was the work of the 

Chemistry Curriculum Committee of the ianistry of Education in 

'll[d.\'lan. DurinG the 'reriod of 1945-1960, the efforts of the 

C::urricuJ.um Committee were concerned \'!1th stnndardr.; and minimum. 

ess8ntiDls rather than innovation. Thus the e;3.rly curriculum 

ctandRrds listod the topics and e::::periments of the entire course 

by givine; only the knowledGe to'~lard college requirements rather 

than serving critical thinkinG. It W8.S (1u1 te common to find a 

series of unitG rrith little regard for socluonce. rehe cher.listry 

uni ts were org<:mized around material SUbstances such as oxygen, 

hydrogen end certain elements. The subject matter included the 

study of both metals ancl non-metals, ,;ud the [lttent:i.on was given 

to the atno sphere, the monufac turinc [:roe osses, the fCimiliar 

substClnr:es nncl a 0rtain numbor of lpr;[~ Dnd facts of chemistry. 

rrhus, C,:~ fnr as r,ossible, t',1O 'nrr:sen tntton ':n'8 to be indur:tive. 

Sin':.-:e J.')60, there bes bern (' ~~rowinG tendency to 

In .L?G,~, tilt: revised chemistry (;urrL~ulum ':ras issued by the 

;,~ :LLstry of nCC'.tion for l,otll tl.,: l1ctur{'l and the sociol l'rocmns. 

':ehc revision cnrs to he.vc been hui1 t upon a theoretic 0.1 approach 

but still ,::3. th Cl tronG emplwsis on c:ort,':'>l'1 substanc es and \'Ii th 

J~[;;G plT~'hasis 011 :Lnvcstir.:td:ioll ,">llcl inc;u:i.ry. 

http:inc;u:i.ry
http:lttent:i.on
http:C::urricuJ.um


------------------------------------------------------------------------------------------------------------------------

0) 	 0) 


----	
~.~ --,--.To. ,~ _v. l.""~,.:: Senior g:l SchGol C~19r:J.istry c:urri.cul1..u·}

......•---------~-----~-. -----------------------------------------------------~.----
_. 8 Gbj ec tiV0S 0 f Seni.or . S:::11001 Clv?:nistry 

:?o r l.~ 0.--::; :'lr 3,~ i J~l':';) I~ ro ,;rEun: 

1. 	To acquire syste~Etic ::no~ledge of chemistry by 


;.:e.::.n,'.:; of e}:::-,'lanz·. ;)11 of t:1e funuE':'.1f:mtal theories 


8.S 	 the basis for 2.c172nc 8tU'~.y. 

:::. sti;';1Ul8.te st ::-:-.:.ts' learEin,:; interests by inforpling 

l~LO.ttors \'[i tll tl10:Lr ·~~1er!liGol erties 1.~;hicll are 

~el to living. 

3. 	To 1 e8.rn t~13 i:lethods and techniques 0 f investigation 


of che.Ilses in matters and to encoura!J;e stUdents to 


solve e 1ivin,:; .:::,ro ems by 'J.sinG acqui~9d. che::listry 


::110',71 ed.ge. 


Lt. To uevelo) 8..:1 unciorstc,nc1.inc; of a"O')lic8.tion of the 


scientific methods by :resen the modern concevts 


Ll00 08 resu1 "- ..~ frOl~1 :':18 eriment8.1 


discoveries. 


J. 	To ins~ire students to cOEtributa in science in future 

~~y in troci.uc tior: 0 f :::0:',3r:: c:lo;Jistry to botil theoretic al 

'~.:'lcl technolo al e.C evements in chemistry. 

';"'or Soci Science fro5rEu:l: 

1. 	To sti::mlnte stucents' learning inter3sts 

by informins :natters ~7i th their cher.J.ic al 

changes which are important in daily livinE;. 

2. 	To 11?.qr'1 the ::1etho al1G techniqul?s 0 f 

investi:.;ation of c ses in matters anc;' to 

encoura.ge students to solve the living 

problems by using acquired chemistry 

knowledge. 

3. 	?o dev310~) an understanding a correle.. J:1 

bet':reen chemistry ond political, econor1ic, 

social )roblems by introducing the t:1.90rG­

tico.J, 3,:1.::::. tcchnolo ·-:;,':'!l 2chiever~1e;,:ts of 

f:",odern s stry 8.1:C: :.tE influences to 

society. 

--------------------------------------------------------------------------------------------------_.

_I. r.::ir:!e Alloc ation 

......... 
:::ivc v:eekly hours in:::l uding le..bore.tory \'lork in the Three rrce::1y hours including laboratory ':Jor:: 

second school yOD~ (Grade 11). in the second school year (Grade 11) 

1. Sonior ~~iGi.l School c:urricult;l;.EL3...tnnclard, I-linistry of Education, Cheng-chung Book_Co., Taipei,1962. 

I-' ,-n 
[\) 

http:encoura.ge
http:cher.J.ic
http:troci.uc
http:sti;';1Ul8.te
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2) 	 rrIle Reform of the Chemistry Curriculum 

. \ 
'rhe chemistry curriculuminnov~.t:Lon in:i. tiated in 1963' .. 

v:as the! result 0 f the dissaticfa.ction 0 f both the scientific, 

and ec1ucationcl communities '::i th tho ;un.lity 0 f chemistry 

education nt the senior high level. It '::as elso a result of 

tho CB.'\. end Gi:Sl:13 projects in the United StDtes being closely 

observed by 8Clu;~o.t:ionel authorities 1:':hich aroused the interests 

of educators t:"tnd l1wny chemistry tC:'.clH1rs in Tuivmu. The authorities 

reaJ.i7,ed that the senior h::i.gh chemistry curriculum noeded to be 

r::::vised, ro- oJ:t:Ul1inod and reformec.• In 1')6l l- the second revision 

of the chcnistry curriculum '.'Jas initintec and nev! teaching 

m;:;.torials \'!ere developed. The rovisions \';erc llatterned after 

:'u,:l influenced by both CEll. and mli:; l'rojects. The texts of CHL'"HS 

Md CBA were translated ancl tllG ChinoGo versions were published. I 

The revisod chc8istry courses were b~sed on modern principles of 

cd.ence te[lchinc \7ith more eml,hnsis on the student's active 

l'8.rti-:::i.'.\[ltion Dnc] less on his rote-le8.rninc. It l,'i[lS quite 

sicnif:tcnnt thIJ.t the ndn;;1;r>.tlon of elI:;W; and CDA \'las beinG 

:Lntroduce~ to rcrlaco traditlnn C}lOr:li f~try teaching. 

T't'ri""" In(r', e(, tIle U'T'"lC'nCl r'-ilot "ro"t':>rt for r'helnl·..--tryJ l.. -~~"'L) ._)v ....... -\..),-', 1. ,,,.)', w_ .. v.... J:."", v ... ,_,
f ,I. 

Teachin.c:; In !'.rd.o. orC<lni7.cc1 on Il1tcr~lr>tionG..l',:or~dnG Group v/hich 

corlGistocl of cl10mistry tee-chinG reform )ocieJ.ists, outstandin/j 

chemical resGoIch scientists rIus ti'!cnty Asian chGmistry 

t00.chers from tC1aehing tr':lJ.ninc in:-;t:L tut:i.0118 0 f fourtorH1 Asian ---,---_._, -­
I,••T '.' .'!., .2.£.U].;..9L.21.,Gllq" C' ..... h emlSt ry"1- • 	 (;1".1On, 'f.. ("'...10ne, C'" C' • 

0(;
110.01.. Id, 

. 

vol.1 ,~. :::., 'rUIlC-Il\'J:=t r~o(;l: r.o., '.Pnipei, :er'irmn, J.96L~. 

http:2.�.U].;..9L.21
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countries. '£Oi1'{011 was one of the 1)art.Lci)2nts.1 ffhis Inter­

national ','torldnG Group provided n w38ful sY8tem as a channel 

for tronsferrinG to the 1\sian t9::lshors some of the experience
• 

on curriculur:l reform gained j.n major nrojects such as the 

1Tuffield Chcmi.3try Project, t:1(:' r;'j :>tudYD.lld CB!. Projects. 

l"uthernore, mmsco invited GCtS h pnrtid.rating couatry to 

orconi:~o a lJ ational Study GrOUt). The' mo Gt iml)Ortant function 

of t~lis Groul' ',7,"'.8 to viOrk in linld.n,!j the International ~:!orking 

Grou,~ of t.h() ri.lot Project nith indiv5.duLiL or croup effort in 

each country c1ire~ted tor:e,rd C 2.rryil1,'3 on curric ul urn reform" 

nritinc ne~ textbooks and condustinc i~-Gervice courses for 

chcr:d.Gtry teC'.chorG. In :1.971 the nen authorized curriculum in 

The efforts for the desiGn of this nov sonior high 

Gchool Che:n:i.r3try curriculum 'aere ail1l8(~ f:i.r8tl;)r at reorientinG 

ill l:ccp:LnC ':d. th modern develoJ)~i1r:mt:::.~ in tCC1.shinC chemistry. 

Secondly, tllC efforts aimed at reduc is the number of topifs 

conventionnlly covered in chemistry rnurses to concentrate upon 

the dcvelorment of a better understQnding in modern thinking 

reGClrdinc; the scienc e 0 f chemi stry. ';:'11e 1 Cl.borotory work for' the 

lW\'J chemi Gtry course We.G n;or(~ '~\:{:)crL:1on ta.l ;-ll1d more diree tly 

ori.cnb}d to\'l,)rd problem-solving t}wn the r:onventional laboratory 

exercises. ~hisne~ chomistry course was intended to be more 

meaninGful ...~nd. more challcncil1[j to the 11i[jh school tudents 

tlw.n the cOllventionCl...l course ho.d been. 
------.---­
I.Sce A:,;l)cnc.1ix
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())" ,1
;"~ ~~oJ_ ~~ r- :~I(l~I .3:~r=OOL 	 lJT-J 

-. O~jBC vas ~~ 3e~ior 	 stry 

.. .l ­ 70~ ~orl' ~ri0'1~pnrorr~~1'r .8." ~)Si0~:: e l·JroGr.~.r..1: 	 ..... - ~ )'-' , ,} - -'- '-"", ..;' """'" 0 ...... w._. 

1. cl 0'·) c-n u:::::,ers-: of:' fUl'lC~2.~:le~tcl 

0:: on:: t~le s~rS-:'~~,lD'~ C ~·:r~o ~ 0 f 

ch stry throu:h l~~oratcry ~o . for the ba­
s ef .:,.o.vcmcer~ stu<.y. 

2. 	 clevelor; an C':::::rer::iation 0 f t scienti fie 
cl ap::o)licatio~ by the c e of build-

concerts 81:< tl1eories of generCl.l chem­

istr:r • 

;:. troii1 "':)u-::;ils t et j_ty in. ~jeelinG 

G11el::i8~ry :ro .:::~·~1S o er to DeBt the 
~ee s in ~o~er~ ~i~0~. 

.:• ..!- • ~ri t!lO ~\'lloc a.tio::: 

,Si:;: ':;eekl~r hours 1 lab. ~:!ork i::1 the 

seC:011l~ se are J • 

1 •.	30nior !-ligh :::;cho:Jl c:urriculum Standard, the 

T8i':.'cm, 1971, .169-192.. 

1. 	To d an understandinG of the funciamantpl 

theories of chemistry through the erimentC'~ 

ac ties in such a ~ay to ~ro de that the 
-:: S may obtai~ chenistry k~o\'Jl necesssry 

in their ves. 

2. 	To inspire pupils to investigate the daily liv­
problems related to chemistry, and to solve 

using scientific for ada~ting 

the modern living • 
~ . , 
~o:,). introduce chemical ts related lncu­

stry, agriculture, and n ogy to ,:?rovide 
t the }ll_~::"J_£ ::le~~7 3r t reef) S~l.I. se 

t 	 rtD.~': g 0 f ~ Gt 2.~1 t116 :1Et-:iol1r:l 

economic ~ev~lo~~ent. 

'I'hree weeldy urs 1 lab. 'wor:: in the 
~'A~ 

o~·~ 
 Sf: hool 	year ( e ) • 

stry of 	Educ., ChenG-C Co., Taipei, 

:--' 
\J1 
OJ 
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'1. 	3cientific observation a~d descri~tion 1. Changes on heating solids & determination of 
2. 	Chonges on heating solids 2~ cetermination of melting point 


melting point 2. Burning candle 

3. 	The masses of equal volumes of gases 3. ~uantitative measurement of-heat effect 


,...·1· t 
 J,.' 	 ., ­4 • 	 Co?ger - ~l ver nl r e reaC~lon 4. The masses of eoual· volumes of gases 
~,n 
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.0 	i~ stUdy of chel':;:":::,:,l rec.tions 

,:.,. 	 r~on8ervo..tion 0 f ;;'2,SS curins c: :1Cmic cha11Ge 

7. 	~ucnti tativa ane~Y2is 0 f the reatiol1s of 

Dls wit:l hyC'ro:' 1 0 :~ :::.ci(~, 


3. 	2eection volu~s ~et~eon solutions of 

given concentr~':' 


9. :uilaing mOdels 


'J. ro',;erti2s 8f '-"_"::"'- cJ:::Ci tro.nD- isol:18rs 


.::'... atoms or =-011:" C in crystBls 

.2. 2eat of reaction 

.5. 	I\, Uety of reaction rates 

~4. Shemic equili~riue: Le Chateller's Principle 

/. Jeterr:.lin ion of the solubility ~)rOduct const<mt 
of the silver acetct3 solution 

N­

" 	 '" .l.·t t' f -. ++ F"++.0. c~uc,n ,,1. a 1. 'le e.n y so,S, -..;, c. 

,7. Determination of uEinG indicators 
8. 	 ,,~ baSE: ti~r8,~ion 

• Reactions in a colI 

~O. O:.;:ictation;,.RoC:u·c.l- n rooc tion 

:1. ~, study of corrosion of iron 

• 	 :~oleE of co er, 31.i.VOr and their r:loles of electrons 
relationshi) durinG electrolysis 

') 	 .::i.lenical properties of ~yCiro;-::arbon and alcohols 

.• Derivatives 

5. 	""~uantitQtive analysis of the reaction of 


magna ue ~ith hydrochloric acid 


6. 	'The vol Ut:1e change during the ree,ction in t'::o 

sol utions '.7i th gi V8n cone entration 

7. 	Building mOdels 

8. 	The addi vas of heating effect and the 


hentinG effec ts 0 f acid-base reac tion 


9. tion rates 

10. 	Determine,tion of H+ by using indicators 

11. 	:\Teutralization--with quantitative titration 

12. 	Oxidation-Reduction reaction 

13. 	Sloctrolysis (yotassium iodide solution) ana 
eletro-:latinG (silver plating) 

14. 	Reactions of hydroce.rbons and alcohols 

15. 	:Ionoss.ccharides reac tiol1s and rml tisac chDridC?s 

hyc(ro1 Y si s 

16. 	Dostructi72 clistillation of coal 

'2';,. Quoli tative ancdysis oy usinc solubilities of com~ounds of Grou:,) II elements 

~s. ome chemictry of iodine 

27. 	 The electrolysis of aqueous KI to manufE.cture I2 

• The 	Third ro~ elements 

29. 	 The separation of transition element ions with an anion exchange resin 
30. 	Paration of a complex salt 

f-' 
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There Dere two different levels of chemistry content 

"d th respect to the students' cC1.pabili ties and interests. rrhe 

chemistry curriculum for students in the NC1.tural Science 

FroGram btrosGcd "thinldng like scien tlst[]1I and the derivatioq 

of many basic concepts based 011 ·L::.bor('tory exueriences, and the 

mathemnticaJ. unclerstanding that Y!B.S an i.ntegral :!,art of· the 

curriculum. The chemistry curriculum for tho Social Science 

I'rograr;1 \'las for non-science orientea stUdents who studied 

chemistry ydth the er.1J:Jhasis on tIlE: r,c~ient:i.fic process, scientific 

theorjJ;s ,md the l:ind of scientific l'1?~iCe related to the daily 

1iV.L~lG. 

5) Tho Develotl11cnt of the Recent r;henistry Curriculum 

Since the 1971 chemistry curriculum ':m.s established. a 

Gren.t need beCD.illO evident for mOdern hiGh school chemistry texts 

to o.ccomodD.te the up-dated program. In resl:ollse to this need 

ldne te~~tG for loc 8.1 se ho01s tOGether i':i th a:D~'ropriate laboratory 

E12nual sand tcC'<:n0X"s' Guides nere written by 'V:l.i.\'/cUl chemistry 

A. TeAchers' CriticisMS 

..',, f t "";~ .' .., ..11. __ .. '.) ' U1.. l' 1. '1'"•., 1f 'l'7' ,. L' C llrrl' r .".11 " ]1'.1 :....... l'"'. 1','1 O. 11 t !1,",', ~ ..'1 ,,1 " Lt] urn ,
___ .'... .~'" "1101'll'''' t ry .., 

both tl]l: contC'nt of chemistry courGCS rmd t118 methods for teaching 

theu have h~cn criticized by stuCcnts and toachers alike as 

http:o.ccomodD.te
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a. 	Chemistry content vIas too th~oroticDl and too 

abstra';t. 
. , , 

b. 	rrhoro VlRS too much calculat:;.on Dlld rlGlTIorization. 

c. 	The content VlaB tOD e~~s,)ssivo ;:>no. cOJilPJ.icntod to 

d. 	To l·;:.eoli up the tee.chine schf:Hiule, teo.chers often 

sl::illl'ed laborntory i':orl;:. and demonstration. 

0 .. rpllO content VJas irrelevant to everyday 1ife.1 

rrhc cr:i.t:Lci.sli1s Vlere il1vDluable in det~rmininG changes 

introduced in tJH~ C':urrent revision. It vms ':)robab1e that the 

abilities of cll':;mistry students Vi(")ro somc':;hD.t 10\'Jer than ten 

Y0ars :.Jrevious Emd that teachers were not v!311-:.)l~ ar-:d. for 

tho u~.'-datec1 currir:ulum• 

.'\.s the movement to a lItl1'30retir.:e}. E'1;~'roe.ch" to chemistry 

reached Cl. high point, the chemistry curr:i.culum became based less 

011 fact o.nd 1:lore on llrillciples ,1l1d cen8r;:.li;--,ations. Eoroover, 

most of the l:wjor chanGcs in th0 chemistry curriculum in the 

clw.nGinc ['.tt1t1l.(1eS, :).s~:)irc.tions o.nd ch:U-r.tics of students. It 

As 	 a resul t 0 f those cri ticisli1s sover:l.:!. 8.ttcr:T'"ts '::ere made to' 

:,stablis}l both [". rOl)ri:J.tc contC!lt awl nnthalocy for C(18li1istry 

to':l.chins in sO!lior ldC;h schools. 

_____._4_..... -....- ... ',_ 

Dopnrtn2::1 t 0 f Chcutstry, r o.tional Trd.'.'Jnn lTorr:1ol Univ., 

.... •1.-2. 

http:rOl)ri:J.tc
http:E'1;~'roe.ch
http:calculat:;.on
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D. 	 F:val u2.tion and Study 

Perha.ps the most challenGinG aspect of any curriculum ... 
improvement project is the evalue.tion of curr<?nt progr8.IDs. 

rpIuts in 1973, tho llinistry of~;dur:;Cltion in I]:'o.ir.'o.n commited th~1 

Department of Shemistry of the l'l.c.tion81 'I':-,i,'/,'111 ITorr:1al University 

to be in charGe of a comparative study of 8011ior hiGh school 

chemistry te.?chi11G materials. l 

The comh:i.ned effort of chemistrY'Tof0ssors and teachers 

r'3sulted ill three ~Jrojects: 1) to study current chemistry proGrams 

in the United Stnt0s, Engltmd Md J [l.11,?) 8. rnv:Ler: of nine 

Chinese chemistry texts, 3) Q.;3roposeJ. for senior hi8h school 

chemistry curriculu1:1. 

a.) Tho study of Current C;hemis~ry froc;rams 

rrhe comparative study of the CHEM Study Project, the 

1:uff1elo. Chemistry Project and the Jar-anese ne':; Chemistry Frogram 

indicated recent trends in hiGh school chemistry. The new trend 

in chonistry o6uc: ntion \'/as seen as hoth a \'JtJ.y to include inqu:Lry 

'.'lnd as D. bO(~j' of jnformo.tion \7h1ch \Vc:lS obtm.ned throuGh scientific 

stuu.outs coule] dcvelo~; disci~:15.nGc1 cro,-:'ti vc tll:i.nJdnc 0.no. '.'[ouId be 

~.';;.~r(' of the 1'o}.o thnt chemiGtry :In;YG in mo(crn 11fei~ 
_ 	 ......___ ~, .T-.'--'''' ____ 

1. ll..e.:n,o.rt 0.\ ':::;.('}l..~o£.lt.~S.•~ ,Chcp_ T.~.nG 113.tGr..:\i!-J3~._Slu.9.l, Dept. 0f 

r:hcnLstry, .lfo.tional Tru.'.nm ITorm;,J. Univ., rrlJi~'oi, 197::, p.2 • 

.:::. Ibid., .l~-:::)O. 

http:Tru.'.nm
http:l..~o�.lt
http:Perha.ps


1
b) 'rho I~evioVJ of Present Chemistry 're:~ts .. 

'rhe reviNl of nine commercial ~:homistry textbooks 

published bet'.':0811 1972-1975 indicated GOr:10 of m:~.jor topics 

of dlGnistry fou!1d in the te~:ts [:l.S ShOl','ll :Ln To.bJ.o 1+0 on p.16~.\ 

This GB.ve curr:i.culum planners D.l1 e::collo,lt sUi':mw.ry of topics 

and sub-topics in chemistry courses. ~he study rove;D.oda 

Greo,'t . '] \'ty cone ern1nG..::w.Jor t '1)C r: [tuse e1]'..I:Um:L.o.l""l on:LC S __ nJ.no 

b)::ts \'Toro rrri ttcm to accom0dDce the J,')Tl cher:1istry currie ulurn. 

';:l~Qro Y!oro certc.1n differencos, honover, in the sequence D...'1o. 

orr;o.niz[ttion of til0 content. It '.';"'.8 rscoCl1:1.zed that the texts 

lWC been stroncl;'l 1nfluonc ecl by ~\['i;Ii ,study curriculum. Host 

tcxtbool~s v/oro prcGcntod theor,etic n11y conceptually, 

strossinG the need for studonts to thinl: J.iko sd.ontists Md 

to he.vc o. L1D,t~l'.'nrtti'~~ll understcmc1inc of tha to:pics studied. 

Su(;h curr5.cul:.:. \'lore effo:~tivo in vrosontinG conce:pts 

nncl :.:.;l~ills to IV".tural scieneo student::; but they did not moet 

the noeds of LGO rwjori ty of so·-;i[tl ::,:':~:Lonc,:) stuG.onts "'/ho 

1o.cl:ocl :mch wdor:3·c;ll1dinG. Such students cncountared considerable 

tile subject. It '\le'S clear thnt Cl, !1:- r:d O}~iDtoC! for curriculum 

1. POl:ort 0 f ;;0~lior ~Iir;h Gc hool r:lloei;,try 'ronc:l1inG I:atorial s--- .~. .-----, . ~ ­

http:certc.1n
http:sUi':mw.ry
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c) 	 rrhG Recent Chemistry Curriculum Proposa.l 

The 197,) chemistry curriculum proposal \'JaS devised 

,by the stucty croup for both natural. science and social science .. 
stuClentG, as shorm in Table 41 on .lS7-174. It hoped to 

GrouGO cmd foster the insterest 'of stuc10nts in learninG chemistry. 

Consideretble Gh::tnges were made from the J.S71 cher.listry curriculum. 

~eho 80ntent r:as integrated ana 18 charter~; in the 1971 chemistry 

curriculum YJorc roduced to 16 c lw::.rt ore , ill the 1975 chemistry 

curr~J:ului11 pro~;osoJ.• (.rhe first section of the curriculum laid a 

foundL'.tion for the rest of the course. Scteatific activities, the 

atomic structv.res, energy levels of electrons and chemical 

bonding in G8.8es, li'!uids, and solids I'Tere included. An extended 

1,'O.rt of the curr5J:ulum was d0votec1 to thn irl'~ortant chemical 

principles '::hL:h inr:luded enerGY, rate, 8t:juilibrium of chemice~~ 

ronctions, soluhility, oxide,tion and reduction CJnd chemical 

r: c~.otions. ~ha followinG section inclu~ed the classificRtion 

of elemonts ('11(1 discussed the halogens, Cl. re[lrosentive roVl and 

c;rouI' of the :'er:i.()r1L: table and the tr;-mGit:i.on elements. (rhe 

course ~~Oll".LU(~('rl 'Jtry of cc:'l.rbon, 

':::11(1 nuclear ch:::m:Lstry. The last cha~Jter entitled 

'~rocr('n doru.:i.n!; ,:!Jth the [l.!, iCtlbil1t;y t:'nc1~Jr[lc:tic('.bility of 

t~lC content). 

1. 	],le;lort 0 f. [~llk'J.r niGh pC,hop} . .c.hcm:L:~tr;z 'J.1e[lchinG Hnteriels 

.0..:'(y~ly, Do·:\tlrl;;wnt of Chomi~3try, iiG.tio1181 Tn.:LriD.l1 Normal 

Fnivor t~·, '!l~i_;' ,rrair:rm, 1975,:.'i\.Jh9-1~(). 

http:Tn.:LriD.l1
http:tr;-mGit:i.on
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~~ e • 75 3enior 3iGt ~::;ho C ~urricul UTI! 

T ~>n r" ~(\:'+-*'H'~C r'~ !"",-''' ~ "7'.r-~'" ~",~ 1 Cl D"-i "t:".L._. .... ,-~ --,0;) v ~ vl . ',0.,1 _ .) ,.,.::l._or ._llo(" ..) ~_lOO . .u,l~ . .1lu vry 

:::-'or 	 :~ aturol S'::;i::;~1:::: 0 ci iencG r;'rosram: 

The objec 70S of ch Gurrisu..!..tu:1 are objec s of ::::iemistry curriculu2 2r~ 

-::':'W tr9ininc of scion :'~ods, the develo",;- 8 of scientific 2ethods, the 

:,:r;nt 01' systor:laJ~i::; Cll::::0:'1c·::r:)ts Hnc! the of 8Elatical cher.tistry conc ts t 

':~..I2.t:"~lQt~011 of :;'J0(l G:_~ien :; -~ nttit~lcles .lcllrou01: cul n of good scientific 8.tti as 

i:l\l;stiGat..; ~12 es of :::o.ttcr C,11d ener0Y. '''le; 8,ctivities of l'1atter en • 

:'::8S0 should 78 Ude!lts a :;oocl background eGe uld enable students to ada~t to 

:ror (3,dvanc ed -:;11 stry resear::;~l. modern living environment and to be science­

educat citizensTo ac eve· ese objectives the students 

r.mst e to: To QC eve these oc~e::;tives the students 

1. C!.is:~over t J!:~o 8::lS of ~lature in ['.n actiVG 	 must be able to: 

and 	to v-:; t. &:::::;l;yinG scientifi'3 1. Beaver the )roblems 6f nature in an ac VG 

dS. to solve ther.l O~! c1.~<~lyinG Gci c 
~ 

c.:.. an uncter3t: e fundar.len t els. 


t::::o GS GO~l.C ·~:ts of CI191:l2.3tr:.~ tl·lro (.:.. ::",:1 u~lderstrL~d:L:G 0 f fun,:,!, !)., 1. 


~ ... -"'"' 	 C.c.!.. vi '- :~s ,::;';''10.vA'... tilese r::'es al'ld cone e'~ ts a f ~'1 stry 

.::: on·:; ')': t s ':1.:ld t~li}ori G S ctUt0L12_tj.. C: DlJ.;;r • '2rL::1e~l tal QC tivi ti e s se 

/0 J8Co...::1G Oc. t:"zens Yiitil s.::;icmtific attitudes con~oi)tsal1d theories to • 

;:; the coxrying out of chemistry 3. becone sooc~ citizens \'ri th se ::; s 

criments. through the carrying out o,f c stry 

4. 	 ersto.nd the relation between chemistry and eX}! erir;lent s. 


., fe, and to stL.1ulatc tllG d::;sires of improving 4. understand the relation bet'~'!een chemistry and 


hu~an lives and meet the needs of modern living. life, and the importance oL chemistry to 


national economic construction and defense. 

( Continued) r-' 
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The chemistry curricula for both natural science 

and social scienc (1 programs developed by the study sroulJ . , , 

in 	1975 had the following distinctive fe~turcs: 

i. 	(rIB chemistry curricula \'lero 8011(; tual and 

structural approaches to B,!1. tellectual 

discinline based on eXl)erir:1el1tation. 

ii. 	They TIera presented in a ~lanned sequence of 

selected contexts to elevalo! stUdents' under­

standing. 

iii. 	ThGY could be evaluated in terms of not only 

the objectives of chemistry in f,eneral but 

c:lso in terms of the immediate behaviore.l 

objcctlv~s. 

i v. I~no\":ledge and inquiry :)rocesses VIcre integrated 

:~ntC)11ectually and eXIJerimontrt..l1_:l_ In llrinciple, 

the to!;ics and experiments \':ere interwoven and 

trc~toct as unified themes. 

v. rLlhe 1{'.boratory rlOrl;: '.'Tas co;~.r:~10tGly revised in 

(:)1:',,1' to fit th"') 110'l; ~: ....,ttern of the course, and 

1";1ont c aces ex:' er:Lmonts ','!er'} ::nre relevant. 

v:L. 	 'rh':) cllOmistry curricule. ~.·rG'-·:;nt8d ~heiHistry as 

:Lt is tocby. Grcot Clilj:,hasis i~3 ~,l[lced on 

stu}C'nts' livin~ o!1v:i.rOl1El~;lt r~lld the c1ajJ.y 

lifo. 
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;;-3-2 	 r;omparison of the CIIEl1 study \7ith the 1971 and 1975 

Chemistry Curricula in rrai'Nan 

I 

Con der:i.ng that the rrqH study I'roject had extensively 

influcnced senior high school chemistry, the question arose: 

11 \".:ere there any differences between the CII.i!1': study and the 

current 1975 chemistry curriculum j.n TC::.irl::tn?" 

There rJer() four published tc;:ts relevant to the CHEH 

study in the Uni t0d states. The original Cill'?I Study text wa.s 

Dubli Ad in 19 ,nnd three revised versions of texts 

follOIT~d subsequently: 

}\uthor 	 Toxt'oool\.i.~ 

1.Pimento1 	 Chemistry: An Exporimental Science, 1963 

;~.Cotton, Lynch Chemistry: An InvostiCDtive Approach, 1968 

3.0'r.onnor, Davis Chemistry: '~xperir:lOnts r~ rrinciples f 1968 
TIaeniGch IlGHnb 
UcLc11an 

1~.P [:rry, 1"0110 fS8r Chemistry: -~xl"erinentel Foundations, 1970 
Dtrdnnr, ct~-, 

(' o'::inG rrob1e Lt:? \'1i11 l'rovid::-: i1 :~:Jmparison of 

the [)tudy tn-::tG in the United S l ;;1; :)i"; rri th the 1971 and 

http:der:i.ng
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____ ._. __ ~~ ~OL __ .1968.;...#::;...:;;.,;::;. . __ ____ +--__.....-_,...-.___. _______cuppi~curr,_,_~~_~_~_,_.~._._. ~ ~ ~;;.,;;.,.-...;;~-.,;:c 

I. ;~I~:LcmtifiG ,\(~tiviti''J3 " Uncertninty 1 1 , ..? 1 1 ,1 1 
----------.-.------.-.------~-+----"-----~-------------

TI. ii.tOl',1:tc ;:;trw~tnr-::" rhcn;;:i.cal Bondj.l1G 
') 7,J1 C~ 	 ~ :~h r,1. 	rnrt:i.slo I;oC:01f" ::0'.0cu1e8, AtOLlS t',.... y ....' •.0/ ;:;::;1 ~,5 


r, ( 7 f 7 ()
2.i':1oc1::':'0118, T:uclC\(~r t\.tomic :t'Iodc18 ~Glt. 	 ."..-' , ,-,' , 0, ,0 6,7,8•• r 

1 r~:"". 1;;norc;y 'f,ov01 0 f ',;1 er; tronF3 ... ./ CI,lG 15 6 
L~. Ch('ni~n1. r,ordinc;: n,~l.S rhCJ.se 16 9 10 16 7 ( 

T,:iJlldJl :' Solid PhaF3(,) 1,7 10 17 17 8 

---------.----.~--------+-----....----.----~----------
1. ':;norcy Ch:1.l1Go 0 f PC:1G tiol1 	 l~ -;; Cl ( 

('< 

.-' , " 9 
('"'. n.'1. b:-: 0 f r-: (' r (. t i 0 11 	 l" 10 Cl 

/ l' 

')~ 1 ') J1 10 P , ")l~. ':oJ uh:U.:L t:y 	 15 .r.. 10 n 

le 14 10 
1 n12 	 11.. I 

13 	 2,3,1+ 

IV---~"-~'~~-i' ;.].-" "J-;0~1--:~---,·~'~~:011t-:-----r~~ ~.-~---
.. • \ ../~ '- uw_.J Cl.lt. \_ ~ I .... 1) 

, _. T 11 t' ~ 7 n ~; I""' If ; :1 r; 	 '1 '3 1 Cl ?O 12 1:' 
t' 
.) 

~ • ?' 	 lC) 20 14 1-"- .-' 

J ..,J9 .~ ., 1.~ 

21 15 1 :' -- _/ 

J6 1'­

----..--........~.--..-.--.. ,-..,...._- ............... ". ._- ......._.-•..---~. ..-----.---.-----.-.-----.--------
". 

~ 

f'1'/", \,,0 1', ) 	 1 ,., ])... ..1 .. , ,1. 	 17~-0 

1 .. u..... ,":'> ;: 18 1:: 
Tf '""! ........
r , ...' 	 7,9 16 1(, 

'"Jr'· ~, r: 	 ") :. 
" / 	 c.) ,1,'"

G· .--~-.-.~-.-~,-..--.--~-~-----.,--..-...;..---,.-.,--....--------------~---
1 .:'1·)~ n'Y't nf :''t .'~ ,t': (~11.·\'" r:ln""'"l(,1r1l1f'" 7j"'1tr"'lr-! ~1 ~ r"'··tll"~\r ~l'~ •
• -. , . '.. '. .,.'.. .,. ..' t".' _ -'-, _' \ r .>' .~ -'~~" ... -" 	 'Ill' , . v .. 



c 
178 


The rrcvious table indicates that the contents of 

both tbe cmm Study texts and two Taj.v!al1 chemistry curricula 

':!ore vory similar. The significant diffn!'Gllc:;s lay in the 
\ 

soclucnce and the number of ch terse 'tIll;; distribution of main 

topic snore o.!l:Uyzed as follovlS: 

Table 43. 	 The Distribution of TJain Topics of C9~MS 

Texts andT~':o l'ai'.'iCLl1GherniGtry Curricula 

Number of Ch~pters 
I !['in '.l'or:ic s 

iCHEHS cotton ot connor Parry 1971 1975 
:19G.5 	 1()(;;8 1970 curri.curri~ 

. ..,"-..---.....--'---------.------:--..-"~-_____1 
I. Sciontiftc: ;'J~t:i.viti... 

os and unc crto.in ty 1 .:: 1 1 1 

. 
1 

I
I 
, 

11. fL:,lvor:l.LC t tG rue "ure etan 

cile:1.icCLl bond:LnG 10 8 11 10 7 G 

rc,::'.c tions I 8 7 6 7 6 7 

IV. Clqssification of 
5 2 4 5 1

ClrrCl1 ts 

r~ 	 r:: 
,/ 4 ./ 3 4----------., ..'." .. 	 - .. -----­

cordin,r; t(l 	 tlle datn. both in t8~.;:ts and curricula, 

ch :~h()l:listry surriculur::1 of Tni'l:an has 

tr.rc but covers all topics as sho\'!l1 in 'rabIc 1~2. 



] 70 ... ~ ".'. 

5-;-': Improvei:10nt 0 f TeachinG 110t:1O o 

'rhe success of a chemistrycours0 c1op;;mds not only upon' . , 

ito contrmt but alGo on the too.ching r,lr:tho(:o 0JJployed. Sinr.e 

the ~r~[ stu~y project was introduced to ,p '.'fen high schools 

in J.<)6h, tho mc,thod 0 f instruc tion hOG chrmsed COlloid erably. 

1:5.(:;:1 school s(:io11:: ') teachers rloro on.::our2(,; 

f ;;nidec: 

learninG of ,~hoi:liotry \'las to be orlent::.:cl to"aard laboratory 

:;~·:i:critlOnts. Th:: movement caused r:ertD.in -·;.:roblems. Large number 

of too.chors 11 to bo retr::dr:.cd to IW.l1dle the ner; <J.Fflroaches 

o.ncl Good 1nboratory fCtcili t:i.eG i'Jerc cosonti8l for implementinG 

l.wc~l in hiGh 8'~hools and ner! texts stronGly bnscd on student 

lnborrltory ~r~DDnts TIoro ~rovidcd, l~boratory facilities 

cou}.c1 not bo j,::L::tclled r::'\.:,~idly emu t80~hcrs ';rore not suffi~iently 

qu.:'J.:L fl ccl to r) ff'or the mo(1orn c urricuJ 0.• 11'heGc 18cl::'8 created 

; 1'0 ':foro queJ.ifiod 

http:retr::dr:.cd
http:r:ertD.in
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e or nc.:ic11c Cl tenc 11ers • Taiwan has a r.r:th8l" unique system in that 

the science in-service traininG cont.c;T j_G .r:ffliated r:ith the 


~T ;;tio11 8.1 rrD.i ':.'2n l~ormal University Dnri '"2e::.r: horseoll eges which 

I 

Gontrollo('t by the I1inistry of "~ducntiol1 ;:116 subsidized by the \ 

I rov:Ll,::-:ial D01)o.rtmont of =~c1U::-;l.tion. 

The bullcl:lng of the contor requirr;d laboratories, a 

, 1:L b1'[1.ry, worl:dlOl)G for the !iroduction 0 f t88.ching materials, 

~nd cl~csrooDs for physics, chemictry, bioloGY and earth 

facilities 

11·;(;(10<1 hiGh schools aS1!!oll C'.G ;: crt[!in rO[:;")0rch instruments. 

r.[.111 0 .ff [Lt tho C onter woro dr2.rrn fror:1 c8.::h 8cio11c 0 department 

of tho toe.cho:::-:: tr~.inine inGti tut:Lons. The hiGh se hool seiene e 

t:;a::hors lOtTnr)rl to fmnilinri~',c thor.l;,olvOG \7ith the no....' 

curricula, to~:ts, laboratory twnuals, tcnchers' guides and 

~Phoro ':,roro also short torn seninnrG, conferences, or 

r;or~uJho;~c 0' nO'.7 teechinG methods end ;'01e(:t8d topics Given 

by the ira.tionDJ. Tc:d','lDll HormoJ_ Univor t~! end Too.chers Colleges. 

,\n c'nnu;11 :'lOct5.11C '.72,8 el.1GO he:J.d by the: r:hemistry Soci8ty of 

'j'o.irro.n. :Ul thr;GC developments RTour:;N} [jl 1ffici8nt teo.cher's 

trc:.l.nlnc .'ro~;r,~n is nor: Given b:· thn ton:-:hcr trnining institutes. 

Groc1untoG of the fncul ty of :::;cicnr:c-; or encincc:;rinc \':ho \'l<mt to 

bC(~O:;lO to['.chcrr: ;:;rn now Ci VQn nl1 .'lctc.!:i.t:loll,:,l onc-yon,r proGram to 

http:b1'[1.ry
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2. Laboratory Ji'~.cili ties, Texts and rre2.ching Aids 

Lnother difficulty in Taiwan hi,r;}} schools is 

insuffid.cnt l[.'J)orC1tories, equi!,r:1ent [lncl technicians. rrhis 

is due to cm :Lncreasing nUT'1ber of stucicnts and. the limited. 

bUdget. JIormvr;r, a comprehensive r(lnG8 of equipment for' 

Inhoratory ~.'url'0se is no\'! rrovidod. annu[llly b;i the Hinistry 

of -':du('[l.tiol1 and local educntional Dg011cir;s. 

RetTIccn 1965-1975 a number of chemistry textbooks, 

lnboratory r:w.nuo..Ls c:md teachcrs' Guides ':rerc '!!ritten for 

uoe in T~iwan hiGh schools. All of theso texts ~ill soon be 

rc::viscd to 1\.0(''' n,clC e with thc 19'/~) ch8mictry curricula. 

roaches to teachinG 

dlOmistry in those years, the national Tnsti tute 0 f Bduc8.tional 

l:nt(Jritil.s lws l'rc,'ared various auc1j.o-vif>u<-tl teachinG aids. 

These :1.i(lo :Lnclude films, filmstri~)s, slides, tapes cU1d charts 

r.oncernod ':i.Ltll ·:'hcn:istry te1:'.chinr;. For examrl0, cert;:lin 

'.'.l8ric[l.11 f:Lli]S su~;h ;:\8 those 1l10dc 2.S 118.rt ef the CH::i study 

,. , 
11 ~1 r"'" \1various , "~ ~. , .J 

;. ro d1).:: t 8 no\'.' 

o ·n;'.r1:et inr:lw:1inc; vt'.r:Lo UD cotu 0 f mod eJ. s, 

http:l8ric[l.11
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:J - Lt Summary 

The r;he!ilistry teachinG durin: 1;4~-J.~?'1) in Taiwan 

may be sUlnmQri~7,ed as fo110\7s: 

1. Tho 8ims of chom:Lst'ry t'J:::tchj.J1S hc(ve be':ln refocusec1 

r:i th the intontion that st udonts should unclerst8.nd as opposed" 

to sin~ly monorize the f2cts of chemistry. 

2. 'rhe curricula of junior :md sonior high school 

3. Chemistry is no~ boin~ taught in schools ~ith R 

(;l'D.'1tcr coaeorn for the ST)irit of inquiry, the use of an 

GXiori':Hmt,tl o.r:r·roc.ch, the relevC'nce of the subject to 

ovoryclay li fn ::'.]]e( the in toJJ. ('r: tue1 st.il]ul us th,'1t it can 

Trovide for students. 

l~. It is 110':! a.cknot'!ledged that a freC'J.uent retraining 

of teachers is osselltiC'l. 

5. ~ ~onsiderablo number of no~ orimonts have 

onos. 

(,. ChOi'i}:Lstry tenc:herc no~'! hev') ::1.vDj_l.:->.ble n. ",'lido 

l":-U1cc of t'.'.[·chil1G techniqup.s. 

tcn:;,s.rc's the :i.'1t0:;rntion of 80~:;lr'::;.tr:! 8(:i01.1(':0 courses (BiolOGY, 

ChOf,listry c:'.ncl Thysics) into 0~10 "Gel1crel Scir:l1ce" clJurse. 

http:80~:;lr'::;.tr
http:o.r:r�roc.ch
http:unclerst8.nd


Chapter 6 

... 


r:.nd CC'llc1i tio!'). 0 f ceneral oduf' Dtion, th 0 st.::t us 0 f secondary 

scienco ~~roi:;rC1!nS and the cct of hi8~ school chemistry 

to::.'.chi 'inT ':;rUl durinc th0 1,orio~7 of J.9/t5 to J'}75. It is 

(;, _1 Goner :(luc ation 

r;duc i1.t:i.O:1. 

J). ·""~'.1.c~t.·in'l" d., J l'11 rr •..'J.·l'''' ~ _ • ~"ROC]·.f'1t.y.. , .... J. _ ·.·.'2.11 ..R7-.r~'_ ~ ..'.·ls.f'.or~:··.'lcd. __ fronl 

:i.. l1(1.1 
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the society. 

4) The present education(3l tr'Jn(l. in taiwan is to 
... 

.!:lrovide e(~ur.ntion and training for every indivictuel to the 

0:dent of his or her abLU.ty. This ir; ;:o~1f~idF)r("!d as a 

natiol1Rl investment that \':ill reo}' :prof:Ltnble returns. 

rrradi tion8l concepts of educe.tion for the elite that accentuate 

the education of a talented few are Genernlly fading. 

5) Tho current demand for education in the fields of 

science and technology in Taiwan is Greoter than ever before. 

At the SRJ!1e timo, there is an inc:re:=l.2inc awareness of the 

imporb:mce of s1'iri tual and. mor(;>.l education to strenthen 

Chinese cultural heritago. 

C) Constitutional exrenditure,s for educational programs, 

(-!Otific studies and cultural activities in rraiwan may not 

be lees them 1;1;/, of the national budget, 2~)% of the provincial 

budget an~ j~: of the local budget annually. 

7) Since the end of ~orld ~ar 11, secondary education 

:Ln rraivIan, 0.:; elso\'!here in the \':orld, has undergone changes 

ficnnco invoJvinc nunntttC!.tive and (~uf.1.1itative 

refarDS. rre'J cducntian hos been Offered to al]. studento 

[;ine (' 1SloG. This hasbeen instituted to :i1eet the rallidi ty 0 f . 

[~r::io:nt:Lfi(: rnc' tcv:hl101oCic~oJ_ r;ho.nC 0 (, at v(~riOUB social strata. 

rrrn.clitiollnl ('('It,· ,'?1.tiol1al C O'V (''Pt s hnv(' bcr:n chanced in 

conGider?t:Lon 0 f the incroo.cing nW1iJor 0 l' industrial 

oCCufntiol1s. 
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8) 'l1110 school curriculum is uniquely authorized by 

the Hinistry of Education. ~Tunior high school and elementary 
...


school c urrie ula in Taiwan are orcJ..uX ::.ed in a nine-year 

sequence, 0m~he.Gizing character lm11rU_l1C, citizenshi:p training 

~ld ~rn~tiGal knowledge GO os to rn~i ate further schooling 

nnd/or em!:loyment. Curricula for senior hieh schools are 

ctLvi(18cl into b70 sections at the end of the LLrst school year. 

These ;lTe t h(; 1Social Seienc e' and f'~ 0.t1.u:'al Sel enc e' programs. 

(' r.: l1J."'ric ul:::!. <JIso emphasi ze voc atj_oE :J.nd technical training 

in ajdition to the basic subjocts for the rreparationof rost 

GraduClte em:?loyment. In genera.l, second8TY school curricula 

:l:-l.Ve shl fted from theorotir: R1 to ~11ore rac tic oJ_ aspec ts 0 f 

9) The latest educational statistics iGGued by the 

llinistry of }'.:ducntion in AUGust 1973, shO~';G the educational 

iUl"'rovements tb..3.t occurred between 1");0 and 1]77 in Taiwan 

as follorJs: 1. 
School Year 

19~O 1977 
i) !rJv~ ~: ere en t::GI; 0 f the full-timo t'~lrol1l'1en t 

011cmtElry sChO<:"lJ.3 to the toL)l 

'7() 	 03-c! 
", •• - I J 

uc1ents 

t <: E'.'.'. 11 'J r 29.18 

.75 4G.:;2----_._-- ......­
J.. 	 Ccntrf'J DniJ_y IT 8\'1S, IntC'r!1,cl.tiol1p.l edition, 1\ugust 2<),1978. 

T ci, T u~n, V.I. 



[3choo1 yenr 

ii) The percentaGo of the total nu~bGr 19:;0 1977 

of the full-time students to the 

toteJ... 1/o\lulation 26.876 ... 
i ) 	 The percentage of the enrollment 

in diff8rent levels to the total 

number of students: 

a) Students in elementary schools/totoJ. 

number of students 

b) Stude~ts in secondary schools/totol 

number of students 

~) Students in colleges ~ univcr ties 
O 6rl 

• ;.,1 6. 8;~,
/total nur,lb0r of students 

cl) Students in other education;.".1 
2.0% 7.32%insti tUt0S/totDJ_ number 0 f studr)!.lts 

10) '1'110 followins Llforr.1O.tionm."y ')rovide f't concept 

o f ec~uc atiol101 rro ~re ssion in 'l~ [11 \'10.n c.r) cam:':, o.rcd with thf'tt 

of ~uebec 2ud CDl1f'tdo. in 1971+: 

ctuebe·c 2 canada3 

:L) r 02',ul et-Jon (:1.000) 15, 6,081 22,095 

1J_) Toto} ':0. of students in 

cIa. an~ soc. schools 

11.3, ? 27/+,,104 

stuclontf~ll;c,"chcr r:3.tio ';' .-:' •."1 1 Cl ..,,/ +--,/ "'4 20.71

')c I O('~'./ • + ..' 2:>.7Z/ 

,stotist:Lc;n C2nada, otteXla, 
" 1 r L,.. ~\) ~, . ). ~Ol- 30.~. 



187 I 

")
Gnnada­

111) ~nr01lrnent in colleGes 
992,499and universities 

• '-t/') .',4.31~': 4 I.O! 

i v) rpotDJ. o::llondi ture on 

e~ucation(US$lJOOO,OOO) 

':;cluc C1.tional e:qJendj. tura 
4611-.48 . l~36 .082.'or CDI~i tn( uS4D 

Avor:tGoLl or capita income 1:.675 5197 

:~dus o.tiOl1DJ. exnendi turo r,er 
-. ,r ',',"" 
~~' .' ~ '.;. )~n~l'~~/~ ~~Lt~ J'n~omAv ('...-~ '.' V f" " • ~'_ .. ~J ~ ..... 

f,.s iJ.lustratcd by the ebove t:~b10, c18.sses in Taiwan 

nre siGnificD..l1t1~r larger than thos!} in'~u(~boc D,n~ Canada. 

rphis is Gra<."'.tJ.y due to the Ind-;: of ::,v,')j.Jo.hl~ c:l.';itvJ.• As 

sho'::n, the toteJ 0:Qenditure on ecluc;"ltton in 'llru.rn:'.l1 is less 

th::m ono trJont:l.cth of that in C::,n;::tdn. rL'his i8 ~)articulary 

aJ.nrli1inc; \'!hC~l 011(; considers the rroxiui ty 0 f their totnl 

POlluJ.ntions. OnC' effoc t 0 f this discro',;211C;:-l 0 f fundinG is 

is l-:;~;G than onr: fifth of tllnt 1n C;;Jli1I'.:l. (~·l.":u'ly, a groo.t 

dee1 morc; tir10 8.nd monoy r.m:;t bs Ct8votSc1 to ac1uct'.tion in 

nducntion of oth~r dcvelo~0~ nntinns. --_ ......---_._.-_._.­
1 • .Q1E_na Y':,)t;r_J~, 1975, Ghin0. rub. Co., Tei):ei, Tair:rul. 


'Y~ .~4 j- ;~Lr8. T). 211, l' .18::>. 


, .. , __ 70J __ ~O",', I., .. , ___"",l1-._]O~'··I ".,1",I .~ :'.'.1011'" '. 

http:llru.rn:'.l1
http:v,')j.Jo.hl
http:4611-.48
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G - 2 Science ~ducation 

...
In TQi~3n, the development of science education has 

boen one 0 f the eovern:nent' s main ainlG. 

1) 'rhf::H'p, is a national' sct 0 f c urric tt}. o.r stanc1a.rds 

':rJlich deal ';:ith Biology, Ghenj.stry an6 rhysicG re:'rectively 

at both junior and senior !liGh school lovels. The specific 

objcct:L'lOS for each subject, th·::dr r;ol:.tonts cmd their time 

~110cQtions aro uniform throughoutn. 

2) Tho junior high school science curriculum is 

currG'ltly boi11G roe.djusted. '.rho Ifinistry of -'~ducation bolieves 

thc.t there is Gront urGency :i.n cm:l1~1c:1Gil1G to -::,repD.re instructional 

materi·:lls for the ton.chinG of inteGre.too scionce in junior high 

:y:;hools. j,'he threo-year General science Ilrocram will be 

orGanized D.lonc sh.lilar lines to that of iTorth America. 

~j) In ord'3r to imIlroVG the current sonior hiGh school 

science ,[,ro.::;r;-'Y;l, the Hinistry of l~c1ucction is trying to 

im~)leeon t th::; eloe tlve system re:.'lacinc t1'1O e~::LstinG system Cl.t 

1t f','" 11'10] 0 .... v.~'.' ,. • 0.1 

'vrocr'11~lG ['.r'''' (':i.roly noedrc1 in r.r r.r::':'!.. 7hl'ouCh these trc.ininG 

cdi t:Lon, sort. 11, 1978. 
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objoctivns of science education, in 10~rninG current science 

'; S G.nd in n~-rplyine the 
... 

1) C;.lor.U.stry curriculfl at both ;junior <:md senior 

2) ~hc aim of chemistry coursscs is focused on the 

udents t environment. There 

for the s·-,irj. t 0 f inquiry onc! th'J w::o 0 f (':11 0::' orimental 

ther:e C".::'T02C:l)'JG [If) they ,~uffor frOl~ incuffi·:::Lent laboratorie 

I) 'i'll'" .. ,,.,., ~'O t ~"1"1 t~ .- .t' 1I· ~ ".' '..<.Jor " 11 LL .. U .Lon,) O.L .. ·'.:,tory nork resul t 

frO:'l tho o~.':.·ort uni ti os for rwn:i.l' nlo.Lton tl~c.t 2.ro l)rovlclod to 

( '.(~.i~.·.'.:.1.•",tlll'!r<,.'.l·:'·. ','jor..:·t •.,....)(~1100'....(>· ,'111 fl1 "'-'1 J1~""" ~'rr'r~""c'" r'rOU1,"ln rr l'".. v . '_ .' ~ .• < '. v . J L.·, .' ,., \ .. f L) :. • 0 U 

of 

to rrovido rJortll"jhilC uctivJ.ticG for 0<,"1ch r.~tuc}cnt in larGer 
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... 
Basod on the conclusions of t ~ ~tudy, Gomc 

rr;cot1l110nr!(1.ti0l1S are suggCGtcr1. as foJl.or:s: 

1) S-;ionce progreJl1G r:nU3t aJJ.O~.7 continuity in 

c!w.nGo. Cour:'CG of study should nevar rem:rin fixed but always 

::mbject to mo ficntion and constC1..nt rovird.on. It is the role 

of tr;~ch8rG to interpret the Dsrir2tionn of students, the 

11;0([8 of Goc:i.oty B.nd the c:1wnej.nc naturo of tllo:l.r subject to 

r:ro due: e a no':: c urrj.C':ulum. T11e follor:inc; '7:Lguro 7 shows the 

factors affoctinG curriculum chnn and thc stagcs of 

· '] 1 1~ro d uClng currlCU.urn C lango. 

/ '""111"'0 ('7 . and 

The stages of ProduciYlg r;urriculum Change 

Factor~ affo8tinG the ~t8f0n of producing 

currlcu~um',1 ("'l1.1,;f".c-lour ,)",('1,,) r,urriculum che.nge 

(The four 8.';:;) 

n J' -~~, . ,~.. The Factors f,ffectinc; Curriculurl Che.nge 

studontn 

A~tion(Teaching method 
::md content) 

staff ~'\ ·:30(:l· oty.... 

(Te2Chor~ 
l\ssessmont 

'Subjnct· 
!l0ju[';tmr.nt(I~va~uation and 

changeG to the 
other jA's) 

1. Dc:mieL-;, Ti.,j. Fer: lIovemcnts in ,tl1£.. ~jtud;y and Teachink o,f 
r,llPr.1l' r.L r" 1'1""1'1"'11 P C' 1'1]' t]~ T0 '1 clan 1 Cl "r- • -, ( 0 

.1,. ,1 ::.... ~.~ I." ':t' ). '.J ... ~ _ "~-.0;. _ t , I -.', ,. _• ./ ( ",) , !) • f'_ \; • 

http:r,llPr.1l
http:c:1wnej.nc
http:rovird.on
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2) Provisions must be made for Gifted students as 

\"[e11 8.S slo\'! 1eflxners. 

3) The good science teacher must be nrenared to use
.4. ._ , 

a variety of tee.ching methods; <1.:11 cl. onn of G primary functi~ns 

is to r;elect an n!)propriatn methocloloGY for a Given situation. 

4) ~~vory science rroGrc;l11 requ:Lres provision for an 

annunl buc'Got for the purchRs8 of 18bor.:'.tor;; equipment 8nd 

::) The three-yeo.r General. s~::LDn::;c progran in junior 

hiGh school \':i1-'_ he organi:;:-,ed by ths Ittl1intry of Education in 

~. Tho three-yenr ertJl scjJP1;;r; rroGram should be 

buil t u::on tho L~cience e::rperienr;es tl12t ::hilctren have in the 

elemeyttD.ry s~;llool. It :llllllld dEH'!T"Cn an:-1. extend the understandings 

already develoro:l ,;:i thout Lmclue repoti tion. 

b. In the teachinG of Gp.iJ.sraJ scloncG, stUdents should 

0ci fie 8rOD.S selee tod frO'1 ~Uology, Chemistry, 

rhy udontn to 

scc the intorrr:J;'tlonshir-s of the . "'C J.f1.J Gci.cmc e A.rl;BS to develop 

c~ussion8, laboratory 

r;:~p erimen t s, .,'"._",.(,1 trl.''!'", .t.'1'='v tlr.r::. ..... ,·.... of' I. 0: c ... _ ...,4ds·'l'r'·io-vl.' "'U...,l '"Ll)rOJ'ect..J..o, t..... J _f,.-'.~._ ... r.~ 

llorl;:, student r:;c;nnrcll, thn U;,:) I)f comenm:Lt;y reeourr,CG n.~ld 

Gciencc club c.::t:tvit1cs. 

http:elemeyttD.ry
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ll)'~ol circumstances i:1 don15.. nr; with .. , 

:i.!1vicJi<.1ual interests and <?,bilities of t:1S stud,ent. 

G) Chem:lr3try teachinG GllOUJcl .10':: the r cuided 

BeOVer;)" .~roach. The succesG:~ull" 1.icc,t:Lon of the guided 

rliscovery 'IrOCeSG involves the unclcrGt,;'J1.clil1G of the following 

ecto: 

v.• ~:hr; rolc of the> t(;:~.'::~lt')r to Guide discovery. 

c. nation 0 f th 3 i~1Struc: LLon<1J. cO!.1di tions-­

to determino both the initi obG~rv."\t1on 2nd tormin<:1.l 

ra~ort of the Gtudcnts. 

d. ~~v s of sonhisticntion: the toncher cv~.uates 

the studentEi' 1l;1ture at thrp.c levGIs suggoGtod by SeIFlAB: 1 

:i.) At the simrlest level, t;18 E12.torial CEm pose 

;:h tiEl student can 

CI:i.SCOV-::T 	 r(.::J.~,:;i(ns he does not J:norr from 11'iG books. 

il) At the second level, DToblemG are rOGed by the 
j ,

'1,'l,:.1U[',1 hut 	mC'L;JO 

5. ):~ t the third 1 eve1, ro ono 28 rIcll as anC','lcrs 

dG are loft open. 

0. ;'ost-lnboratory tlis~ussj.on: the teacher leads the 

'i,'ORSihlc tODie6 related 

to the ex~eriucnt. 

http:tlis~ussj.on


f. Discovery in the classroom: a spirit of 

independence from the teacher in learntng should be created. 

g. Formulat:l.on of 'Thought rO.ttern': chemistry 

stud0ncs may tnvestigate the concepts by the ex})loration of I 

collected data. 'rhe science r;rocr~lJn of the? Scottish Department 

of Education presents the following 'Thought fattern' as 

sllO','1n in 'rabl0 '-14. The appllc: Cttion 0 f thought pattern to 

CHEBtudy exporimcnt(s) ~ill be listed in Arpendix Ill. 

rrabl e 44. The Formation 0 f r;on r; cpt "fhough t Pattern' 

Thinking J.
1"""""-----------------.-... r_·_-_____________., 

In ComprehendinG' In Applicatio~ 	 In Anolysis Synthesis 
~nd l~valuation 0 fIenonl edGe of Knowl edge Lnov!lcdt;8 

------------.--.~····--··--~~-----------i 
Observinc Rearrc1l1G:i.nG tJUGti fyinG 


Comparing RelatinG .1GGuming 


ClelS fyinc; ExplaininG Infp.rring 


Summarisin[~ Predicting ImaGining 


In terl)retinc Estir.1ating Inventing 


Dj. sc riminc'.tinS Di GCDverinG 


III ustrDt:Lnc G'Jlleralising 

',;xtr,,",T' 0 1 o.tin:; T:Y'.lot1w sing 


rre~.;tinG ::': Re,::tssossing 
'Ty~;oth0ses 

tJudGinG 
I-----~. 	 ~'-" _..-_.__. ...._.___ _______~.___.._.___ ------1 

In Vi0~ of the inform&tion ~rovidcd in this study, 

tl1 0 rcnc1.crs ~v-'y .i.ncreoc;r; th 

education <:md chelllistry te:::tchin[j of To.i'.n'.l1 seconc:ary schools 

l. 	Sr:::1.oncc 1 rODrnJn of the Sr:ottiGh C)opartrnont of :~ducation, 

'; cl inbur :;11. 

. \ 
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srasJ.l frD.ctioll of what mi3ht and sho cl be done in this 

area. There is El. :::ontinuous need for r8Gearch in the field 

of s~iellce curriculum planning at 2.:U. !_'::velG of edu~ation.· 

0.t c : !I"",'hat kinds' 

of citizens do \'!G wish our schools to ,)roduce?" This is a 

Cl u(:stion tomorrow's c urrie ul um reformers c rnnot ignore. 



J\PPEN1) IX I 

T[ lE CONSTITUTION OF TJ 1 E 
REPUBLIC OF CIIINA 

(;Un/,Ied by tl,l' Nalinnal A~.tt'",,,,y Ill! f)urm"rr 2~. 

/04(" /,Tomlll(!fI/('(1 oJ' Iht' NII'''nnn{ Gfl1('nmtctlf nil 

''''!flllt)' I, 1947 Gild ~JJt('i'Je from D£rt"'''r.r 25, 1947) 

'h" N~li"nal A!,embly of Ihe Ilmrily of I he SI:!!r, !af"l\unrd th.. 
Hrpnhlic of China, by virtue of Ihe right' of I he proplr:. emure ~\cial 
m:lI1,lal" rcrdvcd from the whol!' body Itanqllilily, and 1'1'011101(' the wdfarc 
(If citizen-. in ~r,orclancc wilh the of th~ p"ople. do Iwrrhy c~lahli,h 

leachi,,!!, hrqUf'alhed by Dr. 1'1!11 )'at­ this COII.litulio!!, 1,\ be prom"lr,ateo! 
~l'l1 in fOlllldinR the Rrpublic of China, thro11ghol!t Ih.. ,cnunlry lorrailhful 
allll in order In consolidate the au- and perptlll,,1 observlIno: hy all. 

Section 5. EDUCATION AND CULTURE 

Artlde 1511. Education and cui· Artldr t64:- E"IKndill!rrs oft:·,J,,­

IIIU ,1>,.11 ;';11\ at Ihe ,i.'v!'I"!,IJ...nl r"linn'!! I'rnl'(mlll<. ~rj,-"Iifk .llHlir, 

lI'Il"!I'~ 11", f'ili1rllS or Ih,' nalional spirit. ",HI cu\tmal .rrv;ct'. ,hall "',' hc, in 
Ih(' ~piril IIf ~(lf-!(l)V(·rnm(,l1t. nalinl1~1 rr<p<'cl of the Gentral r;f)\,rrnmrnl, 

1I1(1I'~1 il;', ~f)nd ploy,i'l"~, sricnt ilic know­ If''' Ihan I;' prr rrnl of thr lolal 

Inlgc a 1111 the ability \u tarn a Iivinl!, 11,11;,,,,,,1 I""lr:d: i", r'~'l'rr.1 nf tarh 
Arc;..I" I!it). All cili1l:m ,hall Prnvill"f, I(',~ "t"~1I 15 p'~r tcnl of the 

have "qual opportunity to receive all lolal Prov;ncial b\ldI!CI~; and ill respect 
I!dUci'tion, of ~a(h r..11lnirip~lily or ll~it:ll, I~,~ 

'km 35 prr frnl nf Ihe Inial "Iuni-Arfidr. 160. All children of Ichool 
1';1',,1 or 1(.;"n hlldgrl. F,""":'II;on .. 1 and,~c fmlll 6 10 12 ycars shall rc,'(';\'c 
i-1I1r1l!'~' fn,,,,rI~tiOI\' fsl"hli,hrtl in ;:!c·rlCc primary rducation, Thos~ from 
('ontano' wilh Inw,hall, !"r:elher wilhI'O{lr ("!Hili,,! ~hall b~ supplied with 

bnok~ oy t hI: (;ovrrnmcnl, their prol"'rt)', he 1"01<('1('''. 
Article 16~. 'I he Slalr ,h"lI ."f,,·1\ 11 cilium above school age who 

guard the livrlih"od of Ih"'e whohav!' "ut rcc.-ived primary education 
work in I he fi,'I,I. of r(htrati'lI1.,"all n:cri,~ mppletnenlarr educali,," 
<('knccs ~nd arls, awl ~h"lI. in ;u:cord·free or charge aJJd shall also be mp' 
ann' wilh Ihe drvrlpl'''lt;nl of natio,,~1 

plicrl w;lh bf)ok~ by the Govl'r!llllrnl. rronorny. i nrr""" their rt'mullcration 
Arlid.. 161. Th~ n:ltinllal, pro­ from fim .. to lime, 

vine;;'!. :l",1 lne,,1 ~ovr.rl1mrl1f1 ~hall Artirl .. I('(i. 'J ,,(, Sfal<' sh,,1I rn­
nlcmi\'dy "~Iahli<h schnl:lr<hil's to ('OHft'tRf' ~('inltifir tli~rnvrrif'. <1n" invcn~ 
""iH <11I.kllls or f(ood scholastic slnlHI· tin"._ ,,,01 ,1".11 prol!'ct "nri"nl ,ice, 
inl~ allti rVl1lplary conduct who lack and aftkk- of historical, cuhmal or 
11,,' TlwallS to continue Iheir school ar(i~fi( ,,;duc. 

cd1lPti0'L Artlde 167. Th~ SI:!I" sh"lIf(i ... ~ 
Arlldr 162. All pllhlic ami pri­ ~l1r PHr:'lgf~fn~'nt (If (,uh~ir1if'~ tu Ihe 

,-"I~ nhr~li"n:l1 ;\lHI cu!tural ill5titu· follnw;n~ "uln!" i,,'s I'll' illrlivi,lu"k 
ti,'1I' ;11 Ihr rmmlry ~hall. in a(e(lTd­ 1. E,III"nl;"",,1 CIII"'I'!';"" ill 11... 
"n'l" wilh law, be mbjecl to State cn\llltry which h",'" lWI'll "p",alrd wilh 
~Upf1 \"j('inrl. gnod rr(",,, rI hy I" i"alr individual.: 

Adl..... I('J. Thr Slatr 5hall P"Y Z. Edurali",,;d rnlnp,i,," which 
d,,,, :IIlrnl;,,,, to the habncrd ,k\'rl"p­ 1,;'1\'(' heen ni" Lttf"} ,,,th I~nfld .-("('n. d 
nU"Ht nf ('dHf,:"jPll in tHff("rrnt rrr.ion~, h~' (:hint''''f' d 1i 't"n~ 1('~idinR ahrll;Hl~ 
nnd .,Iull 111011101(" ~{lci;,1 rtitU':1ltpn in J. Prr~nl1~ \"ltn h,1\"~ rnzuk dis­
orrlcr I" ,,,i,r, th" c"ltural '1""tlMrlof cov('ri!'~ or ill\'f'llfint" ill tlwficld~ of 
H,r (iti"·,, in "l"l1nal. Grant. fro III Irarnil1f( :lIlrl l('d"",ln~y; ~l1d 

th" N"\;(ln,,1 TI'''''''lr), ~hall he madr rI. Prr~'I\" IV"" It"v,· rffl.l"""l 1')Il1; 
tn rHmlirr tf'~~ifln'll ~nd «:rooo fll,(';\11y mul ",rritnrioll' srrvirn in Ihe 1if'ld of 
p"or arq' In h"lp them mrct thrir ed\lcation. 
(',111(''11;1111.11 all(\ Cltltural rxp('n~(,5. The 
Cenlral (;'\\,"'11 111<,n 1 may rithcr il,df 
IInrl"l '"kr thr more importal1t rdl1c;\, 
linn:" an" (lIltn, al cntrrpri,rs in'lIch 
rr~i(11l5 or I'h-r !hrm financial a"istaner.. 

China Pub1~8hing Co.,*China Yeflr Book--l 1975, 
Taiwan, pp.637-638 
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Compiled by th. stall 01 the Divlslon,olSclence Teaching. Unesco. lor thi. volume. ,

" 

THE UNESCO PILar PROJECT roR CHEMISTRY TEAClilNG IN ASIA 

1. BACKGROUND 'rG THE PILOT PROJEr:T.· 

The newly-developing nations of Asia are quite llware that their 
dAvelopmant reflt:> heavily upon their ability to train large numbers of 
thoir people to serve as tochniciano, technologists and scientiots. 
They a.lGO are aware that they must spread an understanding of science 
wide]y nmonB' all their people to fonn a. base for t\ modern industrial 
society. Yet their chie:f instruments for accompliobing these tasks ­
ocho01s, t ochnical instl tutes and univeroi tieo - are seri ous]y weakened 
by a gr8rtt shortage of trained science teachors, by a flcarci ty of modem 
textbooks, and by inadequa.te school laboratories and apparatus. Tbey 
struggle aB'ains t rigid examination !:lys tans and out-dated curricula. in 
their efforts to tench modem science. Far-reaching reform ot soience 
teaohing is clea.rly a matter of high pl'iority facing them. 

Unesco has not been unrenponaive to requests from Asian leaders 
for help in carrying out this reform. ''1'l1rough Unosco aeoista.nce, 
sci enco instrumont repair centres havG been built; ine:x:pensi Ve science 
teuchine- apparatus has been supplied to schools; advisers on sdence 
curriculum reform havo been sent to Ministrien of Education; teacher­
training innti tution3 have been provided export personnel, fellowships 
and equipment to increase their abili1\Y to prepare science teaohersl 
and Advanced Centres for scientific work have been supplied with . 
scientis ta of the highest calibre. To coorct inata and intensify this 
assistance, Unesco han estab1i::::hed two regional Science Qo-operation 
Offices, one in New Delhi, one in Dane;<cK. 

While continuing thene importan t progra.w:\es, Unosco has recoenized 
an urgent need for a new type of assietance to science teaching improve­
ment. In each country in Asia, Unesco finds a small but growing corps 
of key science educators Vlhich is takinf,' on more and more of the r98­
l'onsibili ty for improving science teachinG. These key indi viduals are 
wri ting the new science textbOOKS needed in the schools; they, a.re 
orgnnizine curl conducting in-service courses for school science teachers; 
they are mouernizing science curricula and Gyllabuses and overhauling 
the old exrun:ination systansl and they are introducing now techniques of 
instruction into the schools and univer:1itio[1. 'nlo!Je individualo ­
"tho teachers of teachers" - can be found in the science departments of 
uni versi ties and of teacher trai ning colleges and in the science 
ctlucation sections of the lIlinictJ·y ofoducation. Hut wherovor they a.re 
working, they lLrc shouldering tasks of enormous m<.l£ni tude \Vi thout 
sufficien~ assistance to insure the best results of their efforts. 

Consequontly, Unesco's new typo of programr.19 has been focussed upon 
these k€lY teachers. The strutegy is to invest in strengthening their"f 
ubili tiea as leaders of Bcience education and to depend upon them to 

UNESCO, Ne\'J Trend In Chemistry Teac,hing, vol. I,1964-1965, 
W.335- 346. .___'.__. 

http:programr.19
http:inadequa.te
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I'aflect this con tribution in improvements to all those science teaohing 
acti vi ties for which they are responsible. Besides realizing a large 
multiplying effect in the funds invested (an important consideration in 
view 	of Unesco's Hmi ted rosourcea), this strategy appears Bound in 
recoGnising antl reinforcing initiative already present among maI\Y Asian 
teachers. 

In planning this new programme, Unesco has been guided by several 
conviotions resarding science teaohing reform: 

(a) 	 The rapid growth of new knowledge in scienoe makes it 
necessary to carry out the improvement of science 
teaching as a continuous proceos; 

(0) 	 A vi tal ingredient in aI\Y programme for science teachi,ng 
imrrovement must be a dialogue between research scien­
tista and science teachers directed toward clarifyins 
the underlying conoepts in eac.Il field of soience; 

(c) 	 Science teachers must be willing to explore the use-· 
fulnass of the newer techniques for instruction which 
are being devo+oped by Mucationa~ research. 

2. OnJECTIV~ OF TUE PIL01' PROJEl:T 

'rhe hlot Project for Che:niatry Teaching in Asia, the programme 
Unesco has establiuhed to implement Plis strategy for science teaching 
reform, is only a first sl;ep, of courzo, for it ia limited for the 
moment to teaclH'rfl of chemistry. NeverthelesD, it ia expected to 
provide valuable C'li.d.elinas for future programmes of larger scope 
involving other sciences anti other subjects. The Pilot Project aims 
to 9SDist the key teachers of chemistry in Asia u10ng two principal 
lines: 

(a) 	 Involving a selected group of them in the creative wo.I'l.<. 
of developing new cbemiotry teaching material at an 
experimental centre in Asia; this can strengthen their 
background work in modern chemistry and in the new 
appro~ches to teaching and can demons tra te to them how 
mo:lern chemi3try, new teaching techniques, and an 
inteGratod sot of toaching matorials combine to make 
classroom teaching more effectiv~; 

(0) 	 Supplying carefully designed chemistry teaching materials 
to teilcllerD throuehout Asia 3!J resources for the national 
or local level tasks they are un<lertnkinl1l V7ri tine text­
books for teachers, drafting new syllabuses and. examina­
tions, cOllducting in-3ervice couro es for 0 thor teachers; 
etc. Those resource materials, based upon recent content 

I 
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in ch OOIistry and Uilon new techniques of ins true t10n 
should provide a powerful stimUlus to all who are 
preparing student materials for use in schools and 
uni vera! ti ea. 

This programme has been set up aH a pilot programme because of the 
magni tude of the problems to be 601 vtlll and the VllB t number of teachers 
and schools to be assisted in Asia... Only in a pi lot project is it 
likely that reasonably manageablo oond.i t10n8 can be a.ssured for 
conducting the search for solutions to these problem, and only 1n a 
pilot project is it likely that ways CWl be devised. to dissEIllinate 
these solutions effacH vely to each participating country_ 

Furthermors, the pilot na turs of the proj ect is important 1n 
another WUYl it pennits a demonstration to be carried out of the 
feasibility of involving univGraity and research acitllltista 1n tne 
rethinking of school-level science contonto All too commonly it is 
aSf:tmloo by school authorities and uni versity or research sci entiets 
that school science teach ing has nothille to gain fran uni verai ty or 
research scientists. Yet the lessons learned in the recent science, 
curriculum refonn projects of furope and Uorth America point clearly 
to a different conclusion: high level scientists, if involveJ in all 

apprOl)ria to Ol:mller in school science reform can make J.n LI, ,...::r b.ut 
contribution to fundaCJental refonn of the content of school i:lcionco~ 

The chall ollge facing allY project that aoeku to :Jc effodi ve i::i to 
discover those arrar.!;ernents by which leading 0 c iell ti;.; k ·ha.)' tu unt:-­
fully involved in roform of school science teacliing. 'i"!le1'j tot 
Project has Ulade a c;).J."eful atta:upt to provide just such a.rr',nt:(Jij';m!;c 
in ita explJrimentul centre in Asia and Ull9SCO hOI;ea the ,jO,;;ol:s~r<.1tiO!l 

proves eo cOllvincing that the barriers preventillg sincere se!l.rcl'-;lu 
a t the n!1tio:llll level for ccopor3tion lJetw~en !] c~lool au thori ties :1Od 
scientis ts in Asia CiUl be overcome. This coollerJ.ti('o CO..lld lCM to 
striking adviJ.Jlces in school Bcience r'3form projects in countries 01' 
Asia whore scionti3ta of world-reputatiouare literally waiting to 
find a way to be useful to their own 8choo1s and talented youth. 
Hopefully, the pilot projoct wi 11 show a way to enorgize these 
resourceS for scienco tea.ching improV'anent,ivhile keeping the guidance 
of schools in the hanJ.s of seasoned. texhers" 

30 'I~IE PLAN or~ Ol1GANIZATION Ol~ rUlE PILOT l'HOJI-:GTz 

In arriving at the most offective plan for the Pilot Project 
Unesco has beon s tro:l[;ly influenced by the presenco in ~sia of all'ouly 
existing national pI'ojects for s ciance teachinG reform - many vli tit 
major support from the aid prograr.lnea of th~ lIig1y induatrializool 
na tiollS. 

By locating the Pilot Project in Asia, Unesco hopes, for one 
thing, that benefi ts to science teaching wi 11 ari se through n wide 

+ Ceylon, Japan, Inlia, Fhili ppines, Australia, K01'0.1, Taiwan. 

I 
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interchange of experience 8mQng leaders from these Asian curriculum 
reform projects who are brought together. 

For another, Unesco hopes to involve these national EIOUPS in 
Asia who have begun science curriculum reform in the VTonc of the 
experimental centre of the Pilot Project. These local groups can 
supply the Pilot Projoct a means to fi eld te9t its materials during 

their developmenli. In return, the Pilot Project is able to 
provide resource materials to the national groups for tJleir own tasks. 

The organization of the Pilot Project cormects an Internatiot'k1.1 
'NoJ1cing Group, located at an experimental .centre for che:dstry teaching' 
vii th national Study Groups in each participating country of Asia. 
Each Sttrly Group is supplied the rG80UrCe materials prepared by the 
International 'narking Group and, after studying the materials, makos 
them available to individuals and croups workin[i' at tiJO local level 
on various aspects of chemistry teachinG reform. These Groups 
include. 

1. 	Chemistry teaohers in unl versi tie.B or teacher traini ng 
oolleges; 

2. 	Science education sections of a 'Ministry of Eclucation; 

3. 	 Curriculum refom OOlUmi thee; 

4. 	 Leaders of in-service courses for chemistry teachers; 

5. 	TaxtbookB-'Wrl ting teams. 
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ORGANIZATION OF THE . " 

UNESCO PILO'r PROJEX.:T r'OR CHE\1ISTHY TEACHmG IN ASIA 

INTERNATIonAL ,':OI~<ING GROUP 

(Staff pI U!J 20 Anian Toachers) 


located during I96J-66 ut an ex'perimental 

centre for cherni 8try teaching 

in Bangkok, Thailand 

S'I'UDY GHOUPS 

PH ILr 1'1'1IH!'; 

The Study Groups are supplied the resource materials in ChemiBtry 
ToachinG fran BaneJ<ac and make them available to national or local uni ts 
wOlicing on curriculum refonllo 

r 




a. The Intenlutional Working Group 

During 1965-66 a group of twenty chemistry teachers from universities 
and teacher training institutions of fourteen Asian countries has assembled\ 
in BangkOK aD the International Working Group of the Unesco Pilot Project. 
Thoy are devoting a full year to study, laboratory research, and develop­
ment work on chemistry teaching materials in an experimental centre for 
chemistry teaching. The experimental centre consists of a well equipped 
chemical laboratory, audio-visual materials and production facilities, 
offices and study rooms, and has been made available through co-operation 
between Unesco and the Government of TIlailand. The staff and consultants 
for the International Working Group are being drawn fran among leadel"fJ 
of the chemistry tea.ching refonn projects of Asia, EUrope, and the U.S.A. 
Other consul t'i.nte include outstanding chOOlical research scientists and 
specialists in the new teohniques of instruotion. (+) 

The International Working Group ia prOving useful as a channel for 
transfer to Asian teachel"fJ of Bome of the experience on curriculum reform 
gained in major projeots outside of Asia, the Nuffield Chemistry Projeot 
in the U.K., and the cam Study and Chemical Bond Approach Projeots in 
the U.S.A., for e.xample. 

Furthermore, since many of the Asian toachel"fJ in the WOrking Oroups 
have taken loading parts in curriculum reform l)rojects now underwa;r 1n 
several of the Asian countries, the International Working Oroup is proving 
useful as a means of e.xchanging these experiences among the Asian teachers 
themselvas. 

Since the wo~ at the experimental centre is organized around the 
preparation of reoource materials in chemistry teaching, the programme 
a t the centre includes discussions between consul tants and the teachers 
direoted toward clarifying selected topicB in chemistry; individual 
labora tory research in a search for llui table sttrlent experiments J 
preparation of teaching materials based upon new teohniques of learning; 
8mmt film loops, programmed learning, etc. 

Unesco bel ieves that the contribution whioh this work in the 
ro::perimen tal centre is making to these seleoted teachers is two-foldt it 
is providing them, as stated earlier in the aims of the projeot, an 
opportuJli ty to a trengthen their own back~Otmds in modern chemistry and 
in an understand 11117, of the new approa~heBand techniques for teaching 
chemistry} but it is also opening their eye3 to the fact that participa­
tion in ourricul urn l:'Qfonn ie now becoming widely recognized as an 
o:xpected re!:1,rol1niblllt:[ of all soience teachers. It ia to be thoU8ht 
of as normal mode of hie professional life as a teacher. 
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b. Study Groups 

Unosco has invited each participating country to organize ane or 
more national Study Group3_ A typi,cal Study Group in a. oountry oontains 
uni versi ty ahom is try .t sachers, s econuary School chemi stry teachers, 
scienoe education sIJscialists from ministries of education, and often 
timos a research chemist. In most cases the participation is voluntary, 
thougn in somo countries a more fomal arrangement has been worked out, 
reganii 1)8' membership in the Group. 

The Studl Groups meet at regular intervals to examine and oomment 
cri ti ca11y upon the resou rco mat erials sen t from the Intemat ional 
WorKing Group of the Pilot Projecto Unesco is also sending these Study 
Groups taxtbooka, teachers guides, laboratory manuals, films, and other 
teaching materials from sar.e of the ~re important chemistry reform 
projocts in the world, and as a consequence, Study Groups are able to 
function in each country as clearinghousos of chemistry teaching 
materials, a function of considerable value to teachers in schools and 
uni verai ties who desire access to such infonnation. 

The most iroportant function of the Study Groups is their WO~ in 
linking the International-,Vork.ing Group of the Pilot Project with 
individual or group effort in each country directed toward writing new 
textbOOKS, oonduoting in-service courses for chemistry teachers, or 
carrying on curriculum refol1l1.o. 'ilie Study Groups are bringing to the 
a tten tion of these efforts the Unesco resource materials and in many 
cases, suggesting possiblo use of the materials at 100al levels • 

. The Study Groups have been instructed, of course, to respect the rights 
of all who accept the Unesoo resouroe materialo to use them on their 
own terms. 

" 
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4. PHEPARATION OF THE RESOURCE MATERIALS 

The strategy which euides the International Working Group in 

proparing resource materials. embraceo two central propositions whose 

validi ty for science t enchine reform has been suggested by wolk in 

some of the major projects mentioned earlier: 


'Ille first of those proposi tionsraises the possibility that many 

aUanpts to improve cbemistry teaching .1.re frustrated by insufficient 

attention to the n£l.ture of chemistry i taelf. The ba.sic question 1s: 

lArIat could be accomplishEd throuah a careful axrunination by competent 

cheMists a.nd exporienced teachers of the principles and practice that 

cqrnprise chemistry? The Pilot Project asks the teachers to take this 

(!tH~ntlon seriously 'lonel has arraneed for them to devote condderable 

timo to a caroful examination of selected areas of chemistry content. 

'rhis oXE'.minatioll, referred to as content ano.lyds, has already indica.ted. 

'1 v3.ri ety of go.p3 and. ambigui tiea in convontio nal presentations of 

chanistry. 


Tho ~Qr:or\fl of those pl'opositionG sterna from preliminary experiments. 
\'r1 th noVT tcchni {lues of i n3truction. 'rhese e~~perimol~ts raise the 
r083ibi li ty that n teacher's outreach and effecti ve~ess rniGh t be consider­
ably increaflcd through the new techniques, e~e. 8rnm film looIX:I, proerammed 
learnin(;, inexpensivo laboratory Id to, (ltc. Even more important, the 

.	expcriOlonto eU,?:Ee::: t tha t these t echniquea may encourage students to 
shoulder more of the responsibility for their own learninG of science. 
'I1lf!Se possibi H ties a.re beine exruninGd by the Pilot Projoct. Sets .of 
carefully int ef,ra. te'l media. for instruc tion prepu.rcd on the oasis of 
aIlalysio of each tcpi c are beinG supplied to the Study. (;roups in each 
cowltry in the hope t.h1.t they will stimulate further wolk along the lines 

.oponed up by the lntcI'rl:.1tiom.l Workine Group. Only a Hmi ted amOtU1t of 
tCrlting of th(HH~ !lilt \"3ri ala Vii th As inn achool cId Id ren can be at tompted 
in the Project. Exten3ive arlaptation and testing in ;.l.ctual school 
si tuatiolls lTIu:;t be fl!lstuned by local groups under !;upervision of experts 
in science ed.uca ticn 
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A, diagrammatic presenta.tion of the procedures followed. by 

the Internationa! Working Group 

How the scientist <. CON'rENT ------1) Ho\? the student lOOKS 
looKs a. t the top1C{>------- ANALYSIS ) at the topic 

1 
CONNECTED 

DISCOURSE 


1
VARIOUS 

PROPOSAL.3 l<'UR 
TEACHING 

SEQUENCES
',I, 

( I I r I 
'fYPICAL 8mm La.bo ra tory 'fextboolC Teachers ' Progrwn!llai 
nrnOUnCE " .lOOp" Elcperimen te content Guides Instruction 
MA.T~UALS films suggestions lI'.aterial 

A. Con tent Analysis 

During 1965-66, three topics recognized 0.13 co:mecting thread!] in 
much of the chemi3try taught in schools have been oelectod for WOIK in 
the Centre by a panel of ocientific advisors to the Pilot Project: (+) 

Mass reI n.tionshipe among reaoting substancesJ 

Enorgy in chorai cal reactions; 

'l'he role of structure in cheriiistry. 


(+) 	 Roport of UOflCOW PlatU11 ng Meetillg of Unesco }'1 lot Project, 
3epter.lber 1964. 
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The analysis of each of these topics begins wi til questioning the 
adequacy of defini tions of, terms convnonly used in textbooks. A search 
for "operati onal" ways to relate these tenus wi th student experience 
leads the participants to a considerable amount of laboratory researoh 
on sui table experiments for student Use. Finally, an effort is made to 
link: each topic to other parts of chemistry. A fuller account of those 
procedures, as well as suggestions of addi tional topics likely to occupy 
the participants in such a Centre'in subsequent years, appear in a paper 
by the Project Director, anti tIed: Content Analysis as a Major Strategy 
forCurricultull Hefom. 

The crucially important. f eu.ture of success!'ul content analysis is 
tha t the particular chemioal topio ullder examination must be kept 8ubjec~ 
to two points of viewl 

1. 	 The point of view of the scientist who insists upon 
reliability of evidence, experimental support or 
ideas, and a oontemporar,y understanding of the topic; 

2. 	 The poin t of view' of the student in the classroom 

who is attmlpting to understand the topic as a. 

part of t~e subjeot of chemistry he ia studying. 


A balance between these two polntG of view is osoential to any 
successful reformulation of a topic in chemistry. The Pilot Projeot 
partiCipants are devoting considerable effort to attaining this 
balance by finding ways to overcone the usual barriers to effectivs 
dialoguo between those who lode on chemistry primarily as scientists 
ami those who are concerned primarily wi th the way a student understands 
chenistry. There i!J 11 ttle doubt that one of the rnoot important 
recommendations for currlculUI:l reform arising from this Pilot Project 
is that this dialogue botween teachers and scientists sh~u1d go on 
contitluously within an appropriate contre to provide a constant supply 
of fresh thinking on what is taught in the science oourses in the 
ochools. 

D. 	 Conllected Discoura e 

The content analysis of 911Ch topic i:1 chanistry is finally 
Gurnr.Hlriz&i in the form of a conned()d dincOllF>Q, often in the form 
of a mono~aph. 'Ibe Question then ari£oo, "What is the best way to 
distribute thin content over the toaching techniques available ­
films, taxts, prosru,mmod learning material, l:lboratory axperiments, 
etc." rhe present view in the Project is that no really reliable 
theory exists witn which to answer this question. Insteau, the 
axperience of indi vidual members of the project ia suggesting different 
61lpirical approacbes v.b.ich will be compared eventually in terms of 
their offc:ctivenoss in aidinr, student unlerntand ing. 'Ihia step ia 
referred to as the preparation of taachinr, fleg'lollces. 
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c. Preparation of resource materials 

One of the best wo;ys to assist the teachers in the Pilot Project 
to becOOle acquointoo. with ·llIotlsm principles of loarnillg theory and • 
vd tn new techniques of instructiol1is to ask them to develop ~refully 
integrated sets of teaching materials based upon these principles an~ 
techniques. Unosco has brought to the centre highly experi cnced.. 
consultants on such topics as audio'-visual techni;ues and proerammed. 
instruction. The resource materials produced are to be labelled as 
"rucperimental and tentati ve" because moro exhaushve testing of these 
sets under condi tiOllS of actual achoolroom use wi 11 be required to 
detennino their valid! ty ill schools. Since in almost all coun tries 
the testine of experimental teaching materials with children ill school 
is a prelogative of education ministries and teacher trai.ling colleges, 
the Unesco poli ey is to restrict the Pi10tProj ect Nork to preparotion 
of these seta of materials as resources for local experimentation. 

D. The Search for meaningful laboratory experiments 

The choolical laboratory is a central feature of the experimental 
centre. Tae Pilot Project staff and participants are devoting consider­
able effort to laboratory won( in which a 30arch ls underway for 
meaningful experiments for students. The criteria for auen student 
laboratory experiments are strinGent ones: 

I.. Th e experiment shou1.i have °a clear scientifio purpose. While 
exercises to teach the use of equipnent, and to demonstrate difficult 
principles are occasionally useful, a better experiment will provide 
data that answers a specifio question. The beet experiment provides 
data that answers a question at the same time that it raises new 
questions. In all cases, the purpose of the search must be clearly 
understood by the student BO that the data-gathering techniques appear 
relevant to him. 

2. 'l'he experimental techniques and apparatuo must be appropriate. 
If the laboratory is a place for gathering ideas, then complicated 
equipment and difficul t techniques can only get in the way. The very 
real problem of lack. of equipnent in Asian schools confronts the Pilot 
Projeot with the task of searching for simple procedures uoing the0 

most readily availa.ble cheraic~ls and the moat familiar types 01 apparatuB. 

3. The experiment should be honest according to the best a.vailable 
knowledge of the underlying chemistry. Often, by selecting specifio 
react ions or specific condi tiona, one can use a false experiment to 
gather good data. However, tho end does not justify the means. ChElnical 
probloms should be faced squarely, and the spurious experiment discarodd, 
or else put in a context where its falseness is brought to light. 
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'l. The experiment should be reproducible by the class or students 
who use it. Careleon work. should 'never be encou.raged: measurements 
should be made to the Hmi t of conveniont accuracy, unless it is. know­
ingly done to gain an order of magni tude estimate. Such matters as 

errors in measurement, significant figures and reproducibility are a 
nocesnary part of the lahorator,y procedure. 

5. 'Ble experiment should encourage genuine inttependent inquiry. 
The pursuit of chemical fact and theory is a. never-ending qUElGt. In 

ouch m:perimonts, even the tmimaginati ve student can ba mll<ie to Bee 
the need for and bo inspired to do unscheduled but supervised work.. 

r 
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The Application of 'Thought Pattern' to CHEHS Experiment 
": ,"" \',~ 

", ~ '1; f f. 

cnm! Study Exreriment 3 
~ 


DenF:it;r of two metnls 


A) Comprehending Knolvle<ige 


I ) Observing: 


a) the weight in grams of two different metal s, 


b} thc.men.surement of the volume of two different metals by means of 


a ruler or vy wnter displacement. 

2) Comrn.ring: 

n) the mass-volume relationship for one metnl to the mftl"s-volume 

relotiolu.hip for a different metal, 

b) the densities of the given metals to the densities of materials ,." 

li.c::ted in the Hnlldbook of Chemistry (l.nd llhysics, 

c) 	the t"o methous for voLume determinntion; 


1) length, width find height measurement u~ing n ruler, 


:1) water dbplo.cemellt. 


3) Cltn::Aifyillg: in tabular [orm the respective mnSB ond volume do.to. 

correAponding to the two different metnls. 

Metnl 1 Metn 1 2 

t!n""" (r;) Volume (ml) J.lnss (g) Volume (ml) 

34.0 4.7 .8..0 4.4 
:\7.0 5.:3 14.0 4.5 
:17.0 5.~ 15.0 4.5 
47.0 5.9 16.0 5.0 
4n.O 6.4 18.0 6.7 
[17.0 6.7 	 18.5 1.0 
58.0 7.0 	 20.0 8.0r 
U7.1 	 8.9 22.0 8.9 
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-1) Interpre-tin~: 


n) it is probnble thnt the t~o metals have n different composition, 


b) it is probable that the distance of 0. point from the mean, the 


~olid line of the graph is ·.cau! ed by the three types of error: 


I) error due to the method, 


2) error due to the experilJlenter, 


3) syttemfttic orror. 


80 

..' ./" • r 

'''' .,,', . 

.
.
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" 

/ 
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D) In the Arrlicntion of Knowledl;~: Volume 

I) Ilenrrnn~ill~: the clo.ss mass and volume delta. in order of increns­

ing value. 

~) Relnting: the slopes of the solid graph lines to the most pro­

bftble density of the respective metnls. 

12 Explninillg: the ratio of mnss to volume of n given 8ubstollce is 

equi V(ll cnt to its density. 

4) Predicting: A substnllce will u"ually sho~ the so.me vnlue for 

the m[l.ss-volume. relo.tionRhip. 
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5) EIJiimnting: 

n) the mOHt proboble denf!'ities pf the two metals: 

1) 7.64 g/mI., 2.) 2.85 g/mI., 

b) the possible crrors due to the two methods of volume mensurement:' 

,I) uncertainty in length reading: O.. 2mm. (ruler), 

2) uncertllillty in cylinder reading: O.:'.ml. 

cl Tll the Evnluntion of Knowledge: 

1) ~JlIsti fying: The rE'."pective deusi ti cs of the two metn Is nre determined 

n number of timefl becnuse the menu of the value!'! (solid graph line) 

represents "rcnlity" better than a single value. 

n} 	 thnt the composition of: 


1) meto.l' one is the slime throughout, 


r) metnl two is the same througbout, 


b) nIl the 0111"1'; is using the some tlfO metals. 

n) Di scoverinfi: the fact that there i 8 n contont relo.tionship betweenl 

the maRS and volume for a specific SubstllllCe• 

•1) Hypothe~ if' i ng ~ 

a) different metaIA will show different constnnt values for the 

mUI';,,-volume relntionship. 

b) 	metnls cnn be i(lentified by estimnting their detu'lities nud then 

comparinG them to the den!'dtie~ listed in (1 previously prepored 

chllrt. 

( 
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f.)) 	 'l'cstinG f!lHI Itf'Psse!H'fing the Hypothesi s: experiments were per­

formed in order to determine the densities of other metnls. ,. 

These cleru'lities were then compnred to conBt(lnts v;iven in the 

Jl;.mlhoolc of Chami Atry nnd Ph;Y:Aics •. Identifi ention of the metnls 

Wo F:I thuf! nehi eved. 

* Inl.,roductry !lhyei Cl! 1 Sei cnce. A U'.;efu 1 Ih1(~lq!;round for ClIlll. Study 

~;tllllel1t.'1, 	 ~nf~ell\ D'Ambois~"McGill Univf!rFdty, A\ontren.l, 107:.!. pp.2G-:J3. 

; \{ 
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