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Opiniofg ‘expressed in thie publication represent the views ; of the
participants fpf the Regional Meeting and donot necessarily coincide with

the officia] positionof Unesco. The designations, employed and the pres- .

entation of the material herein do not 1mply the expressxon of any ‘opin»
ion whatsoever on the pact of Unesco concerning the legal status of any
country, or of its authorities, or concermng the dellmxmtsons of the
frbntiers of any country or terrxtory :
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P ‘ g : : - ;
Bacl(ground' o . .
.. A Regfonal Meeting’ on the Trenas and Problems in Science and-Technol-

ogy Education in Asia was organized in pursuance of Resolution“L 23  adopted

by the Unesco General Conference at its Eighteenth Session, within the frame- -

wark of Unesco s programme of educadon for science and technology. Convened

at the invitation of Unesco, it was held at Slngapore on 20-26 July 1976 with the -

Govemment of Smgapore acting as- generous host. _ _ ‘ .

-

- T 'I'he reform and\development of sc1ence and technology education have

- become a major policy* T©qncern in almost all of the Member States'in Asia. In
-the last decade or so, a variety of programmes have been developed and launch-
ed in.an attempt to improve the quality of scienge and technology education and
extend its reach to the rapidly broadening populhtlon in schools.’ Some of these
attemnpts aim at refining and improving the exlsnng programmes and structures,
while others stem from far-reaching and [undamental changes being brought
about in the education systems, In either case, the direction of natonal en-
deavours is clearly towards mpaking education in sciencé and technology relevant
and ;uthech to national problems and-realitdes. "A considerable body of experi-
ences has been generated in the process; also, ;many new problems have
emerged. The Reégional Meeting was intended to promote the exchange of ex-
periences that the countries havé gained and to suggest.the Cirections in which
further development of Sclence and technology- education in the Asian region

.

might be explored. .

.'Objecu'ves _ BT )' . o a

The Meetmg was 1o review the current trends and problems in science
and technolo%y education”in Asia ahd _examine in partlcular two themes: inter-
relatJonsl'up between science and technology educaton, an commumty¢based
Science and- technology educauon. In the light of the Meeting'é review and .
analy51s it was to identify problems which needed further study and research
and to make.recommendations for co-operative action programmes for science
and technology educaton in Asia. (Meeting Agenda at ‘Annex 2). R

For the purpose of this Meeting, 'sc\leﬁce and’ technology education’
refe1is to the first two levels of education, for both in- school and out-of- school
populadons. The tertiary or higher. level of education was not -inciuded in the

Meeting's terms of referencc.. : : )
. J
- - .
Participadon - - . ,

ln'prepa;‘ation for the Meetdng, all Member States in. the Asia and

Oceania region were reqliested to send in reports on the situation of scicnce -

B 09

- . -
« ®
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Science and ‘.:e'chnalogy education in Asia » .

. ‘and, technology education in their countries. Seventeen Member States respon-

_ded-by sending in. t!;xelr country reports. The country, reports were generally ..
in two parts, one iff which an overview of the present situadon of science edu-
cationn and téchnology education-in the. couttry was presented, and a second . -,
part in’ which specific pxojects and prog—rgmmes underway were described. '

- The Rarumpamss from 15 of these Member States were able to attend the Meets, .
ing in'their individual capacities. Organizations.of the U. N. system, inter-
governmental organizatigns, and other organizations also sent their represen-
tatives and observers. (Listof ParuClpants at Annex 1 and List'f Documents
at Annex 3). " /.

* \ B A .
Orgnization L B L,
The Meeting was heid on the prermses of the Reglonal English Language
Centre in Singapore, and the inaugural ceremony took place on the morning of
20 July 1976. After a statement of welcomé by the Director of the Unesco
Regional Office for Education in Asia, the Meeting was inaugurated by H. E.
' °. Mr. Chai Chong Yii, Semor ‘Minister of State for Education, GOVernment of

Singapore. _ . - -

, In his 1naugural address Mr.. Cha1 Chong-Yi{ reférred to Science and
% - technology education as .'building blocks in the acquisition of technology skills
and developinent of economy’. In today's world, modernizaton generally in;
vorves some. degree of industrializafion, the key to which is the application of 7
*  a science and technology. Receptivity w industrial technology depends to-a large ’
. ‘extent upon education. . ¢ . . : AN
He referred to the measurestthat the Government of Singapore has. ini-
tiated for investment in science and Eechnolog.y education in oxder to develop the
potential of the -young people of the country to play their role in the economic
and civic life of the community. ‘(Inaugura] Address at Appendix II), n{
" Following the.inaugural, the Meeting assembled in.the first plenary
session to élect its office bearers and.cqgstitute the Bureau of the Meeting. The
" following Officers-of the Meepng were elected unanimously.: Chaizman: Mr.
- Lim Jit Poh (Singapore}; Vice-Chairmen: Mr. Mohammad Nadir Atash’(Afghan-
»  istan), Prof. P. Fensham (Australia), Mr. Kum Boo (Malaysia), and U Tha
Nyunt (Burma); Rapporteurs; Prof. A.N. Bose (lndla) Nyr. Nida Sapianchai °
(T‘nalland) and ‘Vhss Raquel Valle (Phlllppmes) : . .

=% The first three plenary sessions were’ devoted to presentations by partici- .
pants on current trends in science and technology educétion in their countries.
il'hereafter the Meeting formed itself intd two Working Groups, each of which
discussed and examined the other agenda items. The reports of the Working

. Groups were pretnted to plenary sessions and discussed in detail on 23 and
24’ July 1976. In the final plenary; sessuon held on 26 July, the Meefing considered
and adopted this findl report Aor transmission to Uneeco

13 Y-
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The participants requested that their thanks and appreciation be also conveyed
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. . , _ :
The Meeting recorded its thanks to Unesco for making it possible for the

- 'éaru‘cipan‘ts to-get together to exchange their experiences and ideas, and-to the

3

"

Unesco Regional Office for Eductation ih Asia for the efficient organization of .
“the’ Meeting. 'Recording its appreciation of.the documentation assembled for. .
the Meéting, . the participants recommended that it be.published in a suitable

form for distribution to the Member States.
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2. l CURRENT STATUS OF AND 'EMERGING TRENDS IN
e SCIENCE AND TECHNOLOGY EDUCATION IN ASIA

. i
* ~ .. , -

_ ‘ The Member States invited to the present Reglonal Meetll'lg had sent in
O 5" - written reports in advance describing the current status and some of the emerg-
' ",, 1ngtrends of Science and technology educdtion in their countries. 1 .’Ihese
1 Teports were supplemented by oral presentations by the pamclpants at the -
Meeting, . Each presentation was followed by a question-answer discussion in
. Which speClﬁC points were clarified r elicidated. In terrns of the remit of the ]
» _Meeting, the country reports and 01 1 presentations. dealt with sc1ence and
, 'technology education with ‘referenceto the first two levels of educaton on} ,
.+ It-was also clearly nouceable that the discussions treated 'technology educa-
' tion' in its pre-vocational. aspects and as ‘a part of general education rath’er .
thari with reference .to the vocational-technical training system. 2

To-

- - Planmng of science educauon ST -

Science education has become a major concern 1n almost all the Member
~States, and high priority has beén accorded to its expansmn and-qualitative im-
provement. Scarce resources have been cormmtted to thi's in the belief that
this inyestment would yield dividends in. ‘the nauonal development programes,
Increasmgly, re£0gmuon is now gaining ground that special attention needs to
-be given to science for its role in .all spheres of everyday hfe, and as an inte*
. . g'ral part of everyoné's basic educanon. . ' : Ny

. .
. In duantitative terms, the e_xpanSlO};l rate of science education~has been
-well ahead of the expansmn rate’ of total-enrolments in schools. In all countries.
of the rggion, primary science in’ one form ox. another is one of the cpre sib- 4
- jects for compulsory study. Sclence is cohitinued as a compulsory -offering at
the junior secondary s}tage, and its unportance is enhanced by a strong ‘trend
discernible in a number 8f cou,nt:n,es‘towards unifying what are variously known
as 'primary’ and 'jynior secondary (or- .nuddle ') stages. At the,upper sec-

. -ondary stage, Science subjects are offered generally as electives, and efforts
T . ate dir&cted to increasing the number of seats in science courses, In some
- . countries, where sciénce subjects are required for compulsory study,

allocation of u'me for science has been sign’iﬁcam’ly incregsed.

LN

g 1. The reports Vlll be publlshed in the’ next issue of the Bulletin ‘of

‘ the Unesco FRegional Offlce for aducatlon in ia, BangkoK. .

~2. In this reporti the term.'Scien e-technology' has been used to, Ldentlfv

B the rdferences in the. Meezing' s, dlscu551ons td science and technol-
ogy as an integrated set- of learnlng experiences ghich is also a

" part of general educatlon A

e ’ 7 . . Ce ,!‘4"." o T ‘c’ /— .
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Prior to the Mnls (when the upsurge of Inlerest 1 science education
occurred), the typical arrangement 1k abmost all of the developiog countries 1
Asa was o1 science to be dealt-with tw a sullatus cormunitier. More ottes
than not, there were ditferent comuritiees - and sonwtines ever different
orgamizanons - w formulate the svilaluses tor phman aid sccondan educasiiog

By far the most ;u:m'ﬁum recent Jrange 1 the developirg comrnes ot
the reynon has tako the form of establisting 4 separdte mstitution lor curricu-
lum development In scrence educanion, In adgkhttion to curnoular descloprnent,
soee of these institutes afmy dssurne the responsthihits for planming and s,
plementing, science educalion 1n the achinlis, o some Countries, e institules
o Certres are vorncerned coly with science echucation, whereas 11 others, .
sclence eduwAnan 15 4 par? of the cotrprebenssye tegpo sibiling of the iosttute
for curticulum development,. This institutionabzation of curnculum develop-
ment work 10 science educalion has, It sonNw counirics, rnow resalted v d co-
operative associaten of expertise fron vanous edies within and outside thy
educational system v develomng rew science eductior curriculd, '

L4
From the above aovount, 11wl e roted thar ane plarsarng ol soenge
education, and the vrparizanonal mecBassms relafing thereto, have B gsed
i~ E
) oy
Abrmst exgiusively onns sokial SC1EnCw.  LHTErnaTiondl assisldrce b whia b
EONDE and Unicod moriang with | nesco have plaved o sigifican? roled has diso
(. 1 b
tended I ConCentrate i YRS dled,

e fetwees eduoatton tetors gnd e plar vy

TNEXT LA the (onsopous linkay
O SCIeT e eduCdTic e B v eTy TECent vears, o nber of countries oo prgen e
ulyated educational relora: peligies which o at a tundacaital ard radicond
re-orventation of thetr education svsteirse [he plaveing o sciene gda vy o
in these Mas beer closely arnculated with cverat! educational retforns,

A heginung bas bees nude toowards provadtry soteel e ettueatio Lo Do
who are w0t 10 edUcatiangl irstitutions aod mary of whett have Nad e opperty-
ity for formel educatior, Thes cenerally tases the formoad canivan oy des el
et services o the sohonods,  The thepe 10 The et o Doy e dte s |y
agriculture, and vther fields, woch alse Pelp to disvenmdnale soitet o @ Lot
thome What 18 hetng Go% 48 “0orere tha g ey, feasener) s ste ot
piahmr‘-g efforts Nave et Yo evolve o take seiet e ewtedor, sxalie aod
artitudes avartlabie o prglnast e twr o ey Sl wiae dpE o uteads T Fe s
of schow] sy sterr S

SMrdieyies ST & -

Al Gemrrnie s o R T A R TR RS TUS 3 . T TP 5 .
FOCa s Praart o et T DT ST AT S LT IR T T e e et T
RS N ONG R Ay 1TV PTAD 8 LT T “ RIS . . -
IR IR TN «: PGS SURIC Y BEELAS S 3o p , . L
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Soience ani teshnology edumtlion In Adli

In many countries, the imnal efforts in science curriculum developiment
uanl the late 19008 tended to he “adoption’ or ‘adaptation’ of science curnculs
designed ip developed countries. A major shift has appeured now towards a
progressive development of indigenous curriculum proygranunes hased i ex-
periences gaiged in earlier projects, “ This is reflected in the new 1astructional
materials which incorporate more local examples and are increasirgh orieiited
to the new social demands made on the educatnon system. Greater efforvis in
evidence to relate the new aterials 1o the natonal environment of the cnld,
In developing learming/ teachung materiils, the use of the learners’ environinen!
- hoth natural ard man-made - and locally available rescurces are being dsed to
provide first- hand science experiences, parncularly at the basic level Nepal
for exanple, through its pnimary supervisors and using centrally developed cur-
nculum guidelines, has developed lesson plans using this approacts Also dis-
cernible tn a few coustries 18 a 1rend towards gving yreater {reedoin to
teachers to design jearmng teachuny sequences wilfun certamn general guide-
lines, to meet ine individual and local needs of thetr studenrs,  This 'rend,
though not yvet general, mav hecotne so 1n the comung VAT S

Although ¢ traditional approach o feaching sclemie ds d hody of faors
(hnowledye) 18 still prevalent, and 1 some countries, with hedvy errphasys ov
teaching ‘pure’ science principles Nirst and forermost, there 18 Tow a reie cabie

Cstufr in a nuinber of countries, partcularly in thelr new progranumes.  Thas

shift 18 from the closelv=ditecred learning of estahlished ' facrs to concepial
understanding mad 1o apphications of acquirted knowledge and skalls o hite pros-
lems, There 1s greater stress on first-hand expertences ta puprls and thear
active msolvernent 10 the lear-dr o process rthrouph enviuiny and discovery, o4 d
o the applicanion of sclence whibe incorparaling elements of technology.

e level 1o 1he educatio: systernal which the new ﬁf(u‘-“:gg" CurrTiCula woere
titroduced differs frot courtmy to couitn. o shire cournines the sevird lovel
G eBUCdTION WaAS taken G DS, 10 VIEW 61 PeSOUrce Consitdins, the YU r s
iImvolved ard-1e sore cases—thp behef hat iproverre ot of secowdary s scbuol
scrence wili bring an intgtediate returs 1noarrproved sotence teactog @t 1t
urirersity el de aell ag 10 The prmm‘.;rmr; f S e e tedchers for The sef ool
sy sterrs The extension fo primarn - school science wase hore rather show 40d,
when 1t did ooy, the effects of the styles of curpouiun devekymenrt ar e
second level weore all tow omiowse 10 orher countnies, e stratedn of e, o
ting at the tor and Tovig dssowards was CEanged cofirety and the dovne
shifted to curpicuhnn desvelopirest tor o hasic cvole b educaticos B tar ot
largest propertues o f pagils are s wiae b te pa e theRr o e i S lew e

tog at the erd of the hasig ROttt rIsL e Iy e to ok e s, dope &
1 O thee CITOWITSTAT O D £XTOSUTE T Soede Reor o e aretieoes
e et 7 the Basic ciade 1% 2l toar then are Levl T e om0 e TET
workd of work aret iy, Thye cenrrabpr Dlemrs o curemcalas o s e L0

o RTIET T OET T Tk S R ST SN T IR o LR S LI T T

1 e erguigetered 10 TRetr TRt ORI LV 0 Bt e w6 s e e

KO OCWECATEENY U TR TRERIL U L et D et 0 T e e g
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Ansing out of this, there 18 a perceptible tendency tovards a unitied or

itegrated approach 1o the content within the various branches of scienct a® the

. . basic cycle. In somme Meniber States, atternpts have also been inade 10 1ntegrate
science with areas ot sccial studies gnd the humanities. In the S Lanka
Primary School Curriculum, for nstance, the total reul-lite suuaton of the
child is the major source of learming, The most recent plans for curriculum
change i1 several other gountnes are also.in thus direction, The enchancemnent
of the scientificaoutions of rural learners and the developient of an interna-
ttonal viewpoint apper 10 the curriculuin plans ot sotne countries,

The science curniculim px:r)grammes have been developed as ‘packages’
of instructional matenals, textimoks and gwdes, along with the in-service
traiming of teachers. The difficult problem of the matenal hase (supphies and
equipment) for the progranures was not loog an making itself felt as a con-
straint, In response, nuany countnies in Asia have establisfed centres for
designing and developing cquipment suited 10 local conditiens and using ‘local
raw materials. When science education progranunes.encounter the m?f'\ulsmﬂs
of mass educannn, the problem of wratericl hase will be nagnified nfamfold.
Clesrly, mmnovative approaches are called for. I some countries, the thinking
18 moveng towards evolving science education progratmunes, particularly at the
hasic level, which should be capable of providing valid learning experience with-
uut being dependent on tradittonal equipment, he linking of sctence cducatior
with work experience, the interlocking of cogmitive hnowledge and pracnical
application, ard the use of ervironmental ard CGINIMUNITyY  resources Jre otw
viously nrportant eermnen s o0 rs approud

Mermbher Stares of the Fedtor Are movirg 10 the ditection of Ttnt e ' elr
ecasanon svsten.s, a7 least at the first level, avartahle and Peleva® o the
entire societv, Ths sew congept af asic tunctiona! educangen has engphasis on

. heaith and rutnition, develepnwrt of emplovable shiils and rural transtorinanoen,
Mertence as an integral part of this educanion has s focus on preparing the
wearner o deal with real preblems, particularly those of poverty and depriva-
Mete Uther aspecis invoive problems of the mpacs of technolyn on Uie phy sical,
cultural and scocio-ecorcme environments, 1o parnealar, much of sowence
tearoing = closely inked ware progblems of ervirennenal conservanie s, Oue
of-school programanes assectated with work exnertevwce have alwo cortrilatead
oo learticg o these aredas.s Other our-or schocl Scrence procrarines o The
form of suct acnvities or estabbishunes s saence cluth, scierce ‘arrs,
RCIerCe Conires ang ek gical poaras have bween started 10 pany Vetnhe s SNates,
DU THOST S e appear o carter Bt oariaas o sctwed population acd ofter g
Phace o are used cutside e reul s ven D b se Spevial precrastoies for
afted childrer tave arse fwe o Crrted T sty g T

L WLaregies
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being a fragmented rather than a svstemdtic approach to changes in sclence
curniculum due to:

L]

- the piecemeal nature of eftorts whuch do not ¢losely ik curniculum
development to l}a&mﬂhl policy and do not have somie assurance of
conunuing and ddequate support;

- the lack of systematic efforts to link and co-urdiftate science wucw

with changes in teacher education, material producticn and instruc-
nonal and management systems;

- the insufficlient mohlization of needed resources and the under-
utilization of avalable (nov-traditional) resources;

- in the context of a centrahized sv stem of curnculum de ¢ ioprnent,
kna.dequare cormnmunication and co-crdination at the level of scheols
and teachers. s

\ While 1n some countries the Curriculum Developnient Centres have heen
used: for the preparanon of textinoks and other related instructional matenals

“and trawmning prograrmunes and are thus closely inwolved 1o the mqﬂe*mnmmm

of the curriculum, 1n others the agencles responsible tor developing the 1n-
structional matendals needed fior the iy snentation of the curricufytn arg
different froni those responsible for developing it Dimilariy, The examiuation
svsterns (and ths applies parncularly 1o texminal examinatio - o the second
tevel) have somenmes rerruained unchanged and 1ll-sured to 1L needs o1 the
new curncula,

The wayv that a curnculuinas developed determures g very substaarial
Jopree the conditions of its uiplementanions  The rew procranunes of science
educanion including astructions | matenals were developed centrallv i nearly

-~
v

ali casese This did Relp 1n CONCOMITANNE SCATCe 1esources of expertise and ”

ecusunng quaNtative srandards, but 1t also created o gap between those who
developed the curricula and the clasirocii teachers who dae vesponsible tor
carnving out the Surncula w learmng tegehire situatiors, lapher aeeven
curriculum, and more- S0 10 SC1ence, aTe Cortaty leagning teaching strareioes
and, to the extent that those who arc ™ prachise these dare unaware of or unin-
viived n thetn, the gap 18 widened, Pornal arrenprs have been ttade to hridoe
thus gap by assaciating selected teachers o curncubim actinaties,

Sir¢e the rew progghimunes of scence egucanes ave onhe recer s
entered the tnplemnentation phase 17 oSt Asian courtites, the experiers o

Loe

pyplementanon 18 me! gquite as exTer $1ve s war ot Curticulum developirer t.

Sotme indrcations ave available about e directioa s wbich selutions are et o

sought toe the Masic proplerns of feado o a abaror et centralized ard de

centralized curriculwn devedoptrest and snplerve T . e Togtr s et ar e
ulurm developrmer’, ts inwnboes soars tne bosb v el Scie v edivatie g
LTI AT E0VIT e T L Te Al gl v e e s e Trtes e
are hemng made to decer tralize The Ceveloriiest T o i el e
lanimg o cerrats twpics wile retalr oL Ll ot e T e s T e e
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‘:ehtrally. In Singapore, for example, curriculum development and tryou: are
done by the teachers so that the processes of development and unplementation
go furward alzost wgcther. )

Then again, in countries where science education currlcula are centrally
deyeloped, there is a distinct trend towards the decentralized managetnent of
implementation, as shown by the establishment of regional or district centres,

programmes have not come up o the challenges of the new school curricula

and need to be revised. M@t of the Member States have started work in this
direction.. Charges in the prtparation of teacher= have however hardly been of
a2 magnitude abd depth to match the changes which the science programnes
have tried to initiate.” Innovations have been made in a few courses, but-mmo-
vations of ‘the programme itself have rot emerged. It is recognized that, using
the traditional modalines it is very difficult to train allthe teachers simulta-
neously. . . \ :

In order to accelerate the rate of science education improvement, almost
all the countnes have organized massive in-service traimng programmes p
linked™wart the curnculum change. The strategy mostly used i8 to train the
key personnel or master teachers, who in turn provide in-service traing to

teachers. This method, due W lack of resources i™eome cases, might require
'a decade to train all the teachers. In order to meet the ever-increasing de -

mand of in-service traimng programmes, decentralized resource centres

are being established 1n some countries. Muln-media self instructional modules

for the purpose of upgrading teachers are also being developed.

Despite the que extensive in-service traiing programmes, a recurrent

themne in the Meeting referred to the lack of conprehensive educationof teachers,

particularly at the primary level, to cope with the changes sought to be intro-
duced by science education programumnes. Generally the in-service traiming
programmes are designed to help the teachers 1n Handling the specific changes
beinfr introduced by a particular curriculum project or to use the instructional,
materials developed in it. All of the countries have felt that new mechamsms
are needed for rapid large-scale retraining of teachers to accelerate the rate
of science education mprovetfient,

There is-a growing recognition that conventional schools are only one
important institution 1n society with a Stake in rhe provision of equality of edu-
catioral opportunity. Alfernative structures, orjentanions and resourges arc
being increasingly explored. Maximum unlhizanion of under-utilized and urluni-
ized resources in the community i1$ hecnmunge a major effort in some of the
programmes. ~ " .

An increasing use ¢of multi-media packages of educanenal tecr ology
along with comventinnal irstrusth nal marertils 16 e atterpred. Indinvidu -
ized instrucnion grd the use of self-learniry aits and modules are beinp tried
out. “New instructicnal resources lke Wts, scientific educatonal tovs and
games for eﬂnrtchlrg sclence learmpy are heiny developed,

L4
-4

There is a growmg awareness that the pre-service teacher cduc.lmm(

-
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Science and tecnnology eaucatiom in Asia . _ )
" * 4 .
A progressive development of new management systems for the effectuive
implementation of science programmes has been atterrpted in many countries
by instituting special supervisory cadres. '

- : ’_/4} .
Although experimental tryout of new curricular matenals, 1ricrotesting
and usirig \formatiye evaluation to revise the materials before introducing a new
science cuxriculum have leen reported by some countries, a systermatic built-
in curriculum evaluation has not yet been put into use as an integral part of the
curriculum development process. Curriculum analysts and cugriculum evglua-
tion for ‘the training of curriculum developers has not,yet been used on any

"significant scale. More often than not, policy changes which change the curric-

ulun: result from political changes rather than from curriculum evaluation, »

“ With regard to procedures for tlyﬁscssmeuﬁ of pupils, many Membher
States have abolished public examinatons up to the lower secondary ledel
Even where Moine sort of centralized examination up to this stage-is retained,
it 18 to be used for diagnostic purposes rather than selection. As a result,
more use of internal assessment on a continuing basis 1s being made for asses-
sing pupils’ progress at the lower secondarv stage. At the second level as.a
whole, however, the examination sysxeins appear to have, in a number of coun-
tries, a very strong and directive influenc on the curnculum

Planning of technology education

In rost of the couritnes of the region, technical and tevhnologicsd edyca-
non is a separate training system from the general education, and no major
cfforts to inteygrate these within general educatien are vet under way.

Recognizing that education, to he relevant to national developmental
efforts, has to prepare the learner for the world of work where science and
technology are becotming: crtical factors, -there 18 a growing goncern in many
of the Member States to make work expernience an integral part of the general
education programime for the development of desired attitudes and skills. Ar-
terrpts are being made o develop work-oriented curricula amgd, 1n some countnes,
this 1ncludes technological learming experiences of a pre-vocatonai character.

'_ In pnmary education, arts and crafts or practical arts are included in the
curnculum.. In some countries there 1s no fixed svilabus for these subjects
and they are either taught as part of co- curncular activities or incidentally as -
part of other subjects. R . ' .

At the lower secondary stage, crafts or industrial arts are taught 1n the
majority of Member States, either as a cotrpulsory pr as am eptional subject
and are intended to cultivate positive artitudes towards manual work, develop
hasic pracncal skills and provide a pre=vocanonal Mas to the ceneral education
programme. Some countries are, hwwever, moving towards providing a mare
integrated general and technolopy education programire {or the first aod second
levels of education. Shortage of qualified reachers and eduipinen? sor fechrical

- !“ i3
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subjects has generally been the main proplem in providing such programmes.
Efforts are being made to find -a solution by 1maginative use of community
human pesources such as artisans or skilled workers,

At the secondary levél, and-padeU)aﬂy the higher secondary stage,
special industrial, vocational or technical gchools provide techni€al education
where about 70% of the instructional time is devoted to vocational or technical

' subjects and about 30% to general education, The tendency is quite evident

that those who are not able to do well in courses in an’academic general educa-
tion programme are diverted to the VOCdnonal and-technical streams at the
secondary stage. N il

Although at present cectain institutes sre identified with certain types of

education, there is.a trend towards makipg the distinction less sharp between
general and technical education by the conversion of more general secondary

. 8chools into vocatonal schools, by incorporating instruction in technology in

new science programunes, by making Work experience more oriented towards
tech[‘blog}, or by establishing 'comprehengjve’ secondary schools.

BDifferent administratve arrangeiNents exist for planning and implemen-
ting technology education. In some countries this is done through special
deparunents in the Ministry of Education, in others through Ministries such as
those of Industry, Agriculture, Forestry, Fisheries or Labour. *In order to
facilitate an integrated development of science and technology teaching, sectious
dealing with science, agd technical and vocational areas, are at times being
established under the' umbrella’ of a Science Ed:cation Bureaw

As regards curriculum development gnd production of instructional
mater ils, unlike science education, MO ingtitutional arrangements have vet
bger evolved for technology education. However, where work-experience,
pre-vocational and vocational subjectS are being made an integral part of the
general education curricula, the Curriculym Development. Centres become

. responsi ble for the development of the currjculum for these subjects also.

As there has been little sxgmﬂcam revision in technology sybjects 1n
'recent years, the advances in these fields gre hardly reflected in the curricular

_ programmes. One cannot but note ‘that the kind of upsurge which has marked

science education is not reflected in technplogy education at the school level
This is certainly not because there are no major areas of concern to national
pogcies; there are such policy concerns, e, g, pre-vocational education, inter-
mediate technology on the developmen! of epplovable skills - particularly in

" rural areas. Possibly the growth pointa which lie on the line where science

and technology meet have not beer explored suffictently ty provide the leavening

for edugation, /
—

So \far, fechnical education has been yrhan-biased, There is necd for
developing tecwoloyy edusartion which shoyld deal with rhc.rural arcas and
their modernization, and how appropriate technoiogy can he transferred 1o these
areas. Sri Laaka, India and Neppd have taken positive steps viward oriennog
some technnlog\ education in.the dx rection f rural areas,

vl

.
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Science and technology education in-Asia )
Implementation strategies - oS ¢

. .
N .

The major problems in implementing the technology education program-
mes, asseen by the participants of the Meeting, appear to be:

- - The inadequacy of the curriculum, .which is still geared to the noeds
of the earlier strategips of development rather than the needs of the

3

present and the expanding future; .

- The absence of appropriate xnstmcnonal materials’
- Shortages of physical work faahnes, eqm;Shment and raw materlals.

- The shortage of a qualified and trained teaching force. '

"Efforts are now beihg made in many <countries tg counteract these prob-

Jlems. A growing interest is in evidence in revising the technology curricula
“with a view to linking them more closely with the general education programme

~and postponing the stage of spectalxzau&\gs much as possible.

The Curriculum Development Centres are now getting more involves in
developing new instrugtional rnaterials for technical and vocational subjects.
.Places for more pupils are being made available in the vocational and technical
schools. Trade-type courses normally conducted at the technical institutes are
being confucted at selected senior dg¢condary schools. National vocational
preparation prograrnmes for out-of- school youth are being developed through
vouth centres and other similar asrangements. :

In a few countries, experiuments are underway for-using a project approach
in avro technical studies in school programmes. The use of community re-
sourcer and facilities is being encouraged for the technical and vocauonal com-
ponen's of general education, and to mget the shortage of equipment, materials
and ¢_alled ‘training personnel. This has been possible by revising the curricula
to provnde for practical training in vnllage oplvc%‘l’ziafm. Part-time technical-
vocational educabion courses for school leavers are 2lso b(-yfg organized in
soine countn(}s. The resources of regular schools after school- hcurs and those
available in the community ate also being used for this purpose.

The teachers of technical and vocational subjects are usually not primar-
tly trained as tgachers ;-4fey are generally techmcal college/institute graduates.
In some countries they are technicians recruited from industry, and are then
given a vear's training in secondary teachers’ colleges. The suppl well
prepared and qualified technical teachers is a majo\prohlem inall the de\ lop-
ing countries of the Asian region, as the existing inechamusms for pre; service
trawning are proving quite inadequate.

- ' .
Evaluation )
} Although the use of experimental trv-vut and evaluanon (hoth formanve

and summanve) has heen reported in the cases of some néw science curriculum
projects, no such activity has been reported in the area of technology educanon,
With regard fo pupils’ evaluation, the traditional approach appears 1o he

. S

‘ ’ . ~ ‘0 ' - - : -

&



Q

ERIC

Aruitoxt provided by Eic:

-

-, 4

. .
o - ‘ w' 3 B P ’- . N
Lurmenlt gtatus ana LTIV LN
. “

prevalent. As therc is an tncreasing concern for the development of desired
artitudes and practical skills 1n the lechnolog‘\ education programmes, however,
new testing procedures are being tried out-in a few countries. Pilot proy!us,
underwav are testing the feasibility of using Jocal comumitiees to assess certain
practical work undertaken by secondary students as part of their course*studies
in general education. A movement away- from a strong centralized examination
system is also emergmg tn @ num\gr of countries.

-Concludlng observ.mons . T . L ¥

- -

Technolo v educmlon as a part of the formal education systemn is passin
b £
through an uneasv period of transmon in the developlng regian of Asia. In the

‘earlier decades, such educaton was intended prumarily to develop specific

skills required for the lower and middle ranges of nccupation i the economy,
and was typicaJly iaparted in post-primary institutions, pamﬂllel to grades

-V/VIL - IX/X of the general schools. Vocational schodls at this level’are now-
- fast declining. In some countries, technolcgy education has moved up to sec:

ondary grades, parallel to grades X-XII of general schools; in other countries,
sych nstitutions are at post-secondary level. Training for the lower ranges
of skilled occupation has been taken over by apprenticeship schemes, on-the-

‘jab ‘training and trade schools. The school systerys would ;he the_poorer if

education were 10 be disconnected from the kind of practical learmng experi-
ences which technical/vocational schools provnde,« despite their somewhat’
narrow concentranon on specific skills training. The response of the school
systems in soine countries was 1o develop “conprehensive’ secandary schools
which brought together technical/vVocational courses .and general academic o
courses under a single school) \\ hnch incidentally provided opportunmeq for
students to change courses or even streams. It is hoped thus to remove one of
the crippling handicaps of the usual technical/vocational schools; namel_x , that
thev have tended to be the last-resort chotce of pupils and were ‘dead ends’
from which there was no outlet for moving up to post-sec'a‘hdary education,, not
even to technical colleges. The “comprehensive’ school has not been estab-

lished long enough on the Asian sotl to assess its merits, but there is some

tndication to show that the job rurket preferences are not entirely ip favoug of
the graduate from the fechmcalivocational streain of a’ tomprehensive high
-

school

M ’
Another response tn some countries tn Asia arises from the awdroness

that training in skills which can be applied polvtalently, rathes than in onle a”

narrow ranye of jobs, is essential if education is to create a wide hase ot skills

for the corrtnunities. This is resulting in the mvement towards integrating

gpcneral and work educarnton as the foundation tor more speciahzed tramning -
th mnay take place v an msnunoen but more otten on the joh .

L3
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. . . . | ..
.Socio-economic context and- educational priorities

’

. - The socio-economic and geographical environments 1n the ;ountnes in the
vast régxon of Asia have significant differences. Nevertheless, there is dis-
cernifle a remarkable* degree of consistency in the patterns of development .
adopted by many _developing Asian’ countries in the late 19508 and the 1960s. .

, The general Tategy was to try to keep the GNP ahead, in real terms, of popu- -

- lation gro To achieve this, the main effort was directed towards the
modern sector which mvanably coincided with the urban sector. It was as-
sumed that the traditional and poor sector (in the main, rural and agricultural)
would receive the benefits of growth by a 'trickling down' proceéss.

The last tiwo decades of &evelopment in the region, however, have indi-
cated that high rates of economic .growth, or even relatively. high per-capita
incomes, have not necessarily led to significant socio- economic progress for
the 80 of the’ populatxon and certainly not to the poorest 30- 409 of the
population. The very real problems of the poorest sections in the countries

" have increased rather than eased.

, A most- significant a‘levelopment in the late 1960s and. early*?‘;ms ar¢se
from the fact that the assiimpiions underlyjng the modern sector approach have
been seriously questioned. Increasingly, the countries are now adopting devel-
opment strategies which articulate socml dimensions, focusing on dxsadvantaged
populations. *

-

. , .

Education strategies over the same years, "while producing dramanc !
results in terms of enrolment increases, did not achieve all that was expected.

. Large numbers of drop-outs, an increasing number of illiterates, a vast number
of children from -disadvantaged populations without access to education, irrel-,
evance of what was delivered in the education system, educated unemployed —
all pointed to serious shortfalls in what the education systemns were supposed to

" be doing. While it is admitted that several of these shortfalls may be beypnd
the control of the educarional planners, their incidence nonetheless.drew atten-
tion tc the rmsrnatch in various sectors of -socio-economic development,

Thé new emerging Socio- economic perceptions are horn of the recogtmmn
that the equitable distritution of developmental ‘benefits is not.an automatic
: consequence of growth and that the development stsategy has to be consciously
directed towards the distribution aspects of growth, as well as tewards growth
itself. ‘One consequence of thi$ change would he the creation of productive 0,

”
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. employment, particularly in the traditional (rural, agricultural) sectot. ThlS
broadening of development objectives would imply far-reaching changes in ‘edu-
.cational polictes and practices - especially if education is now to contribute to .
the rural and other disadvantaged sectors of the country. One consequence of
th#s change in educational policies is the recognition of the necessity for mass

~ educstion - particularly for those who have remained outside the orbit -of the
‘modern sector growth If follows from a broad-based policy of this kind that
all sections of the populanon must receive education and training to the extent
that eeconomic and social development demands, and that'there would be a wide .
variety of, populauons to be serveg requiring an equally wide variety of educa-
tional 'mputs organized in different forms to meet their, d1versnf1ed needs.

Science and technology education, being integral components of educatton
would need to he sensitive'to, and reflect, this fundamentally different direction
o that ‘education is taking, in keeping with the new strategies for socto-economlc

development in evidence in the Asian region. - -

.This new egnphasis raises some new problems for science and technology *
education. In many cases, the recent effort in science education has been’ to
improve teaching in this subject-aiea as a means of preparing science special-
ists for the modern sector. Even with new curricula, the experience, of .
students or pupils in science educapon has been heavily factual and many of

. them emerge from school with a sense of failure in these subjects. This type -

‘ of science teaching has also been quite unrelated to technology education at the

" school level Technotogy education tended to be formalized and restricted to>
the developmant of someé selected skills under rather contrived conditions in
schools., Parental attitudes to these two subjects have also discriminated be-
tween them. Science education has been acceptab!e[ as itds identified with the
academic pathway to possible employment while technology education has been ,

- less favoured. - . ‘ ' .o

.

If this larger developmental framework is accepted, the matter of the
kinds of science and technology that are relevant and apptoprlate to the needs
of mass education would have to be thought through. Are these needs being met-
even marginally by existing science and technology education programmes?
Would they be met if these programmes in a2 modified form were only to be
expanded downward to cover the-school-going population? Any answers to these
questions mmust necessarily be seen iir relation to both the school-going popula-
tion and those who are not in school. Such answers would concetvably xmplv/
consideration of fundamental questions of inter- relanm\shtps such as learning-
and-work; learning-and-immediate environment; lea;rnmg-and production;
‘school- and- communirty.

The developmental Tramework also highlights the 1ssue relating to the
inter-relationship between science education and technology education. Such
inter-relationship 1imphes Mwore than just errphasizing the applied aspect -of -
science education while retaining its essentially cognitive style of learning, or
JUSt Incorporating more science elemments in technical courses. Basncall},

U
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accepiance of the inter-relationship might call for a “different approach to the
teaching of science, an approach in which.an understanding of science is puilt
up by its application to concrete problems. . o

b4

A consideration of the above issues raises the queston: what kind of
planmng mechamsm is needed for developlng science and technolog‘y education
= prograMes" . o B

The probléxhs of implementation are bound to be increased manifold in -

the rontexwsf mass education. The point’of break-through may well lia in the
ience and technology programmes themselves, in the way they are able to
'release producnve potentialities of the schools, of their communities and of

the ledrners ‘and the teachers.
. L ]

Agairist the backdrop of the above general issues, the following specific
problems of -great- significance to science- teclhnology education were .discussed
by the Meeting. To ensure a realistic ahd practical perspective for dis¢ussion,
the Meeting focwssed on a variety of wide-ranging problemsg,at the classroom .
level, such as the fol)owmg _ -\

14

S . .

- I_mplementation - rather than the development of ideas or programmes
- s a major source of problems. So many worthwhile ideas, texts
and materials for science education have been developed in recent
years but are not reaching the children in schools. .

- There is need to improve the integration between science arad rechnol-
ogy education, which are often taught as divorced from each other, Only
in this way can techmcal'and vocational' education beqome mo;e than
just thé-acquisition of traditional skills. If science education can con- ~:

. . -tribute to an enlargement of technology education, however, there is
. . hope that children (and through them their parents) will not only ac-
quire appreciation; skills and knowledge about technical and vocational
possibilities, but-will also acquire real problem- solving poteatial. -
. . ST .

- The teachers and children lack detailed instructions on how to do prac-
. tical work with the resources whi¢h they have. For most people, these
resources wxll)or many years be the village resources. +Teachers and
children need very clear instructions on how the village outside the
"« school room can become the 'laboratory’ and provide the materials _/'/
required. Since in.many Asian schools there are no immediate pros:
pects of constructing and equipping special science rooms, open space
’ or the crowded floors must become laboratories. The shortage of -
- ¢ teachers will continye in many. areas and teachers<will often have to
‘ teach several classes at.the same time. Teachers will often need the
techniques of multigrade’ teaching. Furthermore, the-teachers are
often unskilled in bu;ldmg their own equtpment. Both teachers, and

R children will have to ‘learnt by doing’. s Co

- Primagv school children cannot read scientifigc or technical informarion,
so othér ‘means of communication need to be explored.such’ as self-
constructed tov s, models, comics or' photoqraphs. .

. lh
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.

Whar criteria may. be used to decide whether science educatlongma es a
direct contnbunon 10 1rnprov1ng the social condmons and potential of the dis-
advantaged sections: of communmes”

"The last decade has seen corptd;r_able activity in the revision and de-
velopment of science—technolo"g-y curricula in Asian schools. The view was

expressed that in spite of these developments, the curricula have not become

relevant to the needs of children or the community. They have only a few topics
that are df real use for life; particularly in the context of mass school popula-
tions of heterogeneous composition. To meet these new needs, the Meeting
thought, new techniques of “curriculum deve,lopment are needed which in turn
may suggest the use of new- techmques and media of preseptanon and communi-
cation. . . \

As the curricula are alrea'dy becoming overcrowded there is a danger

.that, with every revision brought about under the pressure of expanding knowl-

edge, they may become unmanageable. Itis therefore important that with the

_current curricula the most effective materials be £xtracted from the mass of

less relevant materials in which they are 1mbedded ‘it is important to'remove
the 'dead wood’ from the curricula. - v

. .
The overcrowded curricula have added additional constraints on teachers
and converted the acQf learning for the learner into a blind race to cover the

c\urse for exammatlo purposes. ‘

The need for the inslusion of locally specific, real-life situations in. cur-
ricula calls for the appropriate decentralization of certain aspects of curricu-

lum development. This has beenachieved in varying degrees by Member States:

Any dégree of decentralization raises a variety of irmportant problems of plan-
ning, implementation and evaluation, such as the ease of mobilization of experts
and material resources, and the sustaining of national standards.

New techniques of identification, selecuon analysis and synthesis Will
have to be developed if curricula that unite science and technology are to be
drawn from real-life situations rdther than so lely from the disciplines.

Teachers are largely untrained in critical competencies such as practical
work, management, content and skills for promoting self-learning. - The num-"
bers involved are so large that their retraining within a reasonable period of
time is not feasible with the cgnventional methods of in-service education.
These constraints have to be taken into account in the planning and development
of curricula that have a reasonaple chance of implementation. This may involve
the development of new techniques such as communication going more directly
to children while still being administrable through the education system. -

Alternative and optimal strategies for the provision of thd® extensive
facilities necessary for adequate experience of technology education within
general education would need to be developed. Central facilities serving
several schools and the use of local craft places are alternatives that have been
used with success in se\eral places and should he tried elsewliere.

17
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*  ¢It was noted that most educanonal effort towards pracsical sciente edULa—
- tion falls sMort ot reaching the chjidren; that is, it stops at conferences, A-V é
centres, educational research institutions or in cupboards-of unused apparatus.’-,

A critical appraisal of the failure of recent well- mtennoned projects is needed
} if the mistakes are not to be repeated. S,

7

¢ T .

-+ Training of “teachers

~

Training programmes for teachers have not Lept pace ith changes in the

school Sclence- technology curricula, either 1n quanma'nve or quahtatwe terms.,‘,_

. Changes in pre-service education reflecnng the competghcies 1rnphclt h the
changes in curricula and practical school condmons are requ1red.- Slrmlarly,
~in-servicé educadon designs hav to mee! “the 1nassive quantitative targets
qmckly partlcular-ly at the prlme level. Techmques and, methods for the
enhancement of the competencves o eachers must now take accyunt of the very
large numbers of teachers who have ? lbe reached and thé, relanvely short fime
avallable within which to reach them. |n this effort, a pre- requisite. for suc- _
cess is the effective reorientation of teacher educators. This should: 1nclude
their active.involvement in school curriculum planning and development Vﬁ
cesses. This involvement will also "contribute to more realistic. curnculum
designs by taklng account of the 1esaurces and other constraints.

L]
Further empha51s on new competencles in science-technology education
in an already overcrowdedlteacher education syllabus does however.raise prob-
. lems of curriculum dévelopment and management of training time for pre-

\

service teacher education. .

. ’ -
— . .

.y L] ’
Utilization of résources g
[ A

Shortage in finance, material and human resources is a persistent prob-
lem to contend with. The Mee'n'ng felt that, of the overall resources.gvailable
for educationi, a more equitable proportion than is givep at Present should be
allocated to the disadvantaged areas within each country.

N In order to obtain maximum benefits from the available resources, the
N . ~ /. M -4 .
total allocation profile for science and technology ecducation neéds re-examin-

ation to establish priorities in the areas of curriculum development ‘teacher

training, -administration and management, facilities and mate)nals. -

[

> Emphasis has to be shifted - frommerelv acqulnnq hardware (expenswe
equipment) to the production of software (reacherq guides, handbooks. anuals,
worksheets) which will help learners and teachers to improvise thé much-
needed teaching/learning materials, and t6 utilize the env1ronment and local
resources for science-technology eoucauOn. . .

The dearth of financial and maierial réSdurces is further aggmmed hv
the lack of adequately trained teachers and resource persens to implement
science and [echnolog-v education programmes. *To o\ercome this shortage,
the \Ieennq made the following s%gegrton% o
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- . the use of mobile umits for reaching remote areas o provide, espec:aliy

ar thé semor secondary stage, the science and 1£chnology experiences
requiring costly eqmp'nem as well as on-the-spot re!r;'a'mi'xg for
* leachers; .

-

<
- the producnon of selz-learmng kits, corre°ponce 1Ce- CuzL- Cunlact

courses and guicebooks for teachers

- more effective use of educational radio and T.1 .. and other 1r.ass rredia;

- improvizdtion of equiprrent by using low-cost k)ul materials and use
of the environinent as a learning laboratory; A

« - the use of pre- seruce programmec for tne production of aquipment;

- desxgmng of - equipmen! specificaunons which will reduce cost te.g. . a
- cheap low-powered microscope is ofegrn sufm:zem instead of an expen-

siye hgh-powered o"xe) ;
‘¥ N\

- using rmﬂn—puxpose scrence- techrology rooms instead of individual
laboratories or woursshops;

- the design and production of siinple equipinent and Kits by students as
part of thelr work experiencg educanor. \ -

-

- It was £ that there has been oo much depernde ce un Tesources in the
rfaditioral tormal »ducanonal systefl. Available educanonal resources outside
the schooi systemn such s 12ass redia, educanicenal magazines and pairgphlets
have no! been fully utilized. ' ’

For the successiul mxplememanora'of both - and out-of- school sCi1ence-
technology programurzsy the co-operanop ard co-ordinanon of relevant govern-
inental and non-governinental personnel and agencgs, and local experts such
as craftsmen and farmers, (s vital und should he consciously sought,

- It was agreed that the comurumny 1n which a school 1s situated would ne
an urporiant resource for science-technology educanon, For exanmple, the

village craftsmen would possess skills whicd rfe puptls would want . lear:, or,
the existing industiries could provide opportunimes o pupils tor wors 4id pro-

daction experience. The mohlizaltsn of cormunurnity resources, 1t should b

remembered, needs systemnatic ard sustained effor! 1o motivate ol m
parniapanon. It has alse 1o ne d cotrarumn education prograrure.

Evaluanion

Where curricula, or certar elenients of e, are developed 1 g dever -
tralized setting, the e lre 1rallewors Ul lcarief evaluatio:, and selec o M-
cesses foy further astitutional earniyg avd or ernplovinent, would eed 10w
“hought out anew. Wavs 10 assesS "Se aspedts oF sclehoe- 'eonnolom education
TRAY Cannot De eXanilied D WIilter erditd uti s aduid et d e e dehe s o

These at present are virtually co-exister: o rant \'-u ewntrtes. The rols
01 Mass eduCATION Fa15es o Jlister ol Tronler s o m e Covelopiigr L M L
twpe dagrostic evaiustic Coetial 0 w0 cvernbl feilomed o rened

corrpensatory educa’l o,

»
\
~1

-

-
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Scierce aed tecrmology ecusariom in Agid . -

For decision-making ia such areas as curriculum development, teacher
prq;arauon or resource allocation, the -absence of SyStematic progranune
evaluation has been deeply felt, and 1s_reoogmzed as a serious barrier w0

. programme planning for succes#f®! implementation.

B -

- . _ - SUMMARY OF CONCLUSIONS

- The Zevelopmen: o] science and tecmology eaucaziom sroull Ze sgem
in tne comtext o rarional deve opment policies aimed at securin, greazer
soctal eqwq; For the deprived anad m,sadpmzaged secrions oJ tne popula-
tions onc of e demands of mass education. .

I8 o :
Curriculim developmerr in science-tecrmology educatiom ras to I2

epeciiioaally oriemtes o real-life problems. .

A compideradie mecswre O cecemtralizarion would se called [or iz,
swrriculun development To enmsure relevance to locgl emvirorments.
Tre rraining and retraining o7 teachers should Focus on develao
seompetencies wnicn are critical to w'plmrtmg Zocalx,..; desigred and

deve loped cwricula. . -

J0 obrain marimer enelis "z-am available rezourccs, tneir clioca-
Tion amomMg CrograTe ore or.,, e da 10 be exxmired. Gregrer emprasis
2roull pe glvenm 0 tne proc F low-cost eqm;merxt and utilizing cne

envipormerns onl J.-OCG. "?50’.&"'63 ’01‘ .,earr'.m.g.

-
-
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3. THE INTER-RELATIONSHIP BETWEEN SCIENCE AND
s TECHNCLOGY ED'UCAHQ.\' )

-

The discussions in the Meeting centred ©
where inter-relationship of science and technology can be brought about and the
forms which such inter- relationship might takeAn learning/teaching situations.
Science and technology educajon were seen 0 have several-objectives in com-
mon in the domain of knowled artrudes. It is also necessary to
take into account possible inter-relanonships with other subjects such as the

"husnanities aﬁd social sciences as well

ideptification of the areas

, The inter-relationship of science and technology may be seen in two,
different aspects. The first isin relation to the learper, particularly in the
school-going group. Learning, it was premised, is more effective if it takes
place in a context of 'doing’ or ‘action’, is activity-based and there is constant
interaction between knowledge in its abstratt form of generalizations and its
particular application. In this aspect of the marter, science education can be
as little divorced from technology as technology can be de-linked from an

* ° understanding and knowledfe of the principles which are embodied in it. Looked-

. at from 1he point of view of the learper, separation between science and tech-

nology would make the learning of science or of technology much less effective.

. The second aspect of tiwe science and technology inter-relationship relates
o the development needs of the countries. These development needs are being  {
defined, among other factors, by technology ir 1ts diverse forms. Therefore,
if science-technology education is 1o meet the requirement.of making education

! more relevant to the learner, particularly those in rural and deprived areas,
and as a response to the development needs of the country, the curriculum .
content in these areas will have to be derived from certain problems and needs’
as they are found in the physical, cultural and socio-economic envirommens,
Concepts, principles and skills will be educed and learnt in the process of
examining a real-life situation or a problem. In brief, relevant real-life
situations will be used as the vetucle through which science will be learnt.

These rexl-life situations include a variety of’technolomes which (taking
the rural environment as an example) would cotmpnise such a range of gcnvities
as to include making dried fish, irrigating paddy fields, producing cooking pots,
repainng farm inplements, or buillding houses; or Naking the Urban ceviron-
ment) from technologies such as those 1n radios, electrical home appliances or

transportation, to problems of pollution or large-scale construction, I these
technologies are embodied ma:y scientific pricciples, and thus by relating
. .,
- 4 -
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science teaching to life, a clo }\relationship between science and technology
at both the first and second level§ 3f school education.can be identified.

Work-experience situgtions intended to associate work and learning, and
focussed on the improvement of the quality of life; partcularlyin the disadvan-
taged rural areas, provide another area for inter-relating science and technol-
ogy, especially in the establishment of adequate technologies for rural trans-

formanon.

. " The general patterns for inter-relatimg science and technology which can
be established even within the existing formal educatonal structures are dxa-

gramadcally represented below.

SCIENCE EDUCATION®

i T
ACTIVITY .|| PRINCIPLES ‘ SKILLS
o= == 35 (Main emphasis ]
Areas for ;: i) Ln present ‘ *
1 b programunes) | -
integration = i 4
through project 3{
work or z
] El
open-ended =l R
. =1 . . .
mvestlgaton" =i FECHNOLOGY EDUCATION
" =

tvpe of 3 : —

experzmenf?/ ; \
. i ’

e

‘ . - T 7
ACTIVITY L—-=% PRINCIPLES 1 SKILLS ’
| .
| (Main emphasis

o ~ i In present
]l programmes)
4

- In project work, ag in other suggested methods, acfive learning oppor-
runities are very high and 'thinking’ and 'doing’ can be brought together etffec-
tivelv. Some of these ln!cr-relanoﬁs?lnps may be particularly neaningful at

the upper levels of secondaryv educawon,
22
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.activity which, though different in antributes, a

Imtep-relaiionsnic Letudg»m 32iznce *vzc-’ecr'.r"o u ocecarion

-~

n a general and abstract plane, one\ i:deﬁiif’i’ two areas of human

loselv related.. These are:

- the effort associated with man’'s natural d
to'expla'ia., or to predict, and

- - the result of man’s equally natural desire tb find ever new and better

ways of satisfying his needs, performmg his tasks and achieving h.lS

- The former moLes towards what is recognized as 'science’ and the latter, *
‘technology’. The relatonship between these two activities could provide a
basis for mter-relatmg science and technology and should be emphasxzed in
science-technology education. ~

-,

ooncepts.

SUMMARY OF COZ\"CLUSIONS
. 4 elose articulation berween seience learning expenences and tech-
r'.olagy learming experiences is essential both for making the Zeamzng of
sctence or” 'ecrmology effecrive for individual learmers and for enhanc-
ing education's contribution ‘to natwnal aevelopment.

. The inter-relationship can be realized if real-life situations are
sed for deriving learming experiences. Jork—e:pemence sttuations also
rovide another important area for articulating science and technology
education. . )

2. Links betwgen science and technology educction can be estabiished ir
project activities as well as in the learming of principles and basice

- -
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3. (I)MNIUNI’IY-BASED: SCIENCE-TECHNOLOGY EDUCATION

- =

. Proceeding from the premise that learning should be related to life, the

“discussions of the Meeting identified two aspects of this premise in relation to

science- technology education, First is the need to orient science-technology

" education to community problems. These may be problems of urban or of rural

communities. The vast majority of populations in the Asian region are to be

- found in the rural communities. In the countries of the region, the major

orientadon of science-technology education: would necessarily be towards the
l:ural problems, such as health, sanitation, nutrition, soil erosion, water
coaservation, crop production and the improvement of village technologies.

The secord aspect of cormrpunity-based science-technology education is to
make use of commumty and local resources m its implementation.

A number of examples gf community-based smeuce—t;ch\nobg) education

in the Member States (wit@¥ as well as outside the formal school system) were
presented. Among them were the enhancement of agriculrural productivity;

" technical schoo}ls which relate their activities to specific eco-systems; manual

work; work experience and pre—vocanonal studies directly linked to community
prohlems; vocaticnal and out-of-school programmes flowing from national
efforts in large rural development programunes such as animal breeding, fert-

. lizer use, high yielding crops, health and nutrition programmes; and functional

literacy programmes.

~ The method most comnonly ytilized for the orientation of science-tech-
nology education to community problems is project work. This usually occurs
outside the normal time-table of the schools and may be generated either by
the pupil or the teacher. .Several Asian countries have gone further and have
made work experience, andfor pre-vocational education, in which learning fnd
work are interlinked, a mandatory part of formal schooling. This work experi-
ence is often focussed on community problems. In science education, real life

- situations have been directly utilized to develop the learning of science concepts;

these concepts,are then applied to community and life problems. This learning
process, tnsed on a dynamic flow from real-life situations to concepts, and -
from concepts to their application, provides the frame for integrating science
education and technology educaticn in snuanons of! immediate relevance and
interest to the’learner.

-

A direct outcome of these efforts has been a certain degr¢e of "deforma-
lization' of the school system (although the extent varies frgrrr&oy country to
another) and has contributed towards a more dvnanuc relztionship between the
school and the community., The school as a tnain educarional institution would

24 .
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. also be brought more directly into the i_naiﬁsgreamof national socio-economic

development. . The Meeting recognized that an additional reason for improving
the level of science-technology education in schools arises from the fact that
children are potentially powerful contributors to creating the climate of opinion_
through which parents and the community may imbibe a better understandmg of
science and technologv. . ] ]

In the practice of these innovations, it has been recognized that surveys
of community needs are essentiai for the planning of such a learning sequence.
Further, this curriculumdevelopment requires new categories of personnel,’
often outside the education system, such as officers from Agriculture, Health
or Rural Development Departments, if life situations and problems are to be
developed into valid and effective learning situations for science-technology
educaton. Teachers will need to assume increasingly the role of ‘facilitator’,
working in parmership with local technologists, tradesmen, farmers and others
with experience and expertise in the relevant life/sitzations. A few countries
have developed special evaluation instruments evaluate the learning in these
new settings.

.
»

It is clear that a considerable effort needs o be made to train teachers
in their new roles, 1p orient the new personnel outside the education profession
to enable them to make their contributions to the learning of pupus and 10
provide a wide variety of learning/teaching materials and resource materials
specifically designed for these new situations. Judicious use of rmass media

could be important, although there is little evidence at present that newspapers - ‘,

ang other mass media are being asked to support this effort.

1t was noted that, in non-formal education, major efforts which are focus-
sed on solving community and rural problems are being made by various
ministries, departments and agencies. An obvious feature of such non-formal
education is the intirnate and immediate relationship between education (acquir-
ing of knowledge, skills and attitudes) and work agfivities. There are many
instances, however, when a designed educational input — beyond pure informa-
tion — may be missing, so that the learners are not exposed to such educational
aspects as understanding, decision-making and problem- soiving. The non-
formal programmes, however, provide good examples of wide-ranging uses of
local human, space and material resources, including institutional resources.

.Experiences in severa] countries that have launched substantial program-
mes of education for population out of school have brought to light important
design corsiderations that have to be kept in mind. Many of these have inpli-

carions for education in the school system as well, particularly as new curric- -

ulum development activities shift towards greater relevance to life and more
direct contribution to Socio-economic deveiopment ; for example:

- The-curnculumn developer would need to cuu}sidcr groups of learntrs
having a far greater range in chronological age or experientiul back-
ground than a group of learners in a conventional classroonwu

.

-
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" - The stock of human knowledge would need t be considered and drawn
upon for the design of learning situations from a variety of angles and
not only in terms of the conventional divisior,_s into disciplines, bearing
in mind that the structure of learning experiences is not differentated
by differeat disciplines. . '

' 2 - - - Learning and action should not be ’sepafated. Educaton needs to be

lifiked to productive application,. such as to work. Every act of learn-
ing would thus result in an increased capacity for self-learning.
- A variety of learning modes other than 'being taught’ would be utilized,
*  .such as self-learning, group learning, dialogue, inter-learning,
- Various leirning methods should also be utilized, such as modular

- learning or flexible timé-tabling, to meet the variety of individual and

' group requiremments, -

' - SUMMARY OF .CONCLUSIONS

»

I. Commmity-based science-tecinology education is ariented to commmity

‘problems, with real-life situationgmpeing utilized for tne learming of

science comcepts and tne application Bf these comceptis to c¢ it Ly
problems. Lo . _ e
2. A dmamic relariomship nas to be established between tne senhool and
the cammmity so trnat the, school does not just receive cammunity support
in funds and resources but, in offering training and produging usable.
goods, it comtributes towards the commmity'’s development.

" 3. The approach to developing curriculum tarough life situations and

problems calle for the development of new techhiques and instruments. *

4. - In commmity-tased science-tecimology education the role of teacners
is a vital one, anc their training in tre use of local resources and in
gelf-learming gkills would ve vitally important. ‘

5. Science-tecnnology education has algo an important comtribution to
make in non-formal education. The designing of educatiom inpuvs in non-
formal education woull nave important implicatioms for education in tne
-gohool system-as well. These implicatioms relate to interlinking leam-
ing with practical application, using envirommental resources for learn-
ing, and with emphasis on a variety of learming modes and methods.

: - 34
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. PROBLEMS FOR FURTHER STUDIES AND RESEARCH

- - ) . . 'é- N . -
T The dlscussmns lnghhghted a vanety of ngﬁcant problems in science
-and technology education in the Asian region, as indicated in Chapter 3. It was
clear that, while a considerable effort has been made in facing up to these and
~ other ‘issues, most of the innovative efforts undertaken so far have suffered
from the lack of a sound systematic research or data base, and there is a need.
* for further smudies to provide more information on science and.technology
education. The items listed below were suggestéd for priority attention; the
Meeting recommended- that Member States consider the importance and feasi-
" bilities of initiating further studies and research in these areas. The Meeting
. also recommended them as most suitable for bilateral assistance.

-

- The adtivities indicated focus on the general studies : How can curriculum

©  developmeat in science and technology -education based on real-life situations

be planned and developed? How can these curricula be effectively implemented

- so that the vast numbers of learners, especially in disadvantaged areas, may
be reached? How can these efforts be suitably evaluated? .

»

—_— These questions apply to hoth the school system and out51de it, with tie
rei:ogmugx that the problems in the out-of-school situation are more complex

[N
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and diverse. The following were among the specific studies and research
activities recommended in the respective areas listed:

*

L. Planning Aqaects ‘ .

- Studies on the objectives of saence—technologv educanon at various
levels of education;

- Survey studies at macro and micro levels for the identification of
corrmunity Tesources and techniques and technologies ip use at

. ~  micro level; - ~

- Problems of community resource rmobilization; -

- Studies on different types of science content for current programmes
in technical and vocational education and for community education;

. - Studies on science and mathematics programmes for pre-vocational.
education’; ‘ -

: - Studies on out-of-school populations including drop-outs, non-enrollers
and educated unemployed, with particular referencel to their learmng
needs; . ‘

- Studies on problerms of and strategies for upgrading teacher ‘education
, for science and technology. ) 3
. ° \. )

2. lmplementation aspects

- Studies on communication channels among various administrative .
units involved in science and technology ‘education;

- Studies on the role of Science Teachers' Associations in promonng\
science and technology ¢ eduganon, :

24
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3
Studies on the teacher’s emerging role and oompelencv in handling
new science and, technology curricula; :

The development of self- learning materials for the in- ice educa-
don of the laxge number of teachers at primary and secondary levels;

the estabhshment of decentralized local resource centres of a simple
type thatcan prov1de these resources for teacher self-development;

the establishment of a knowledge—ﬂow system that reaches these
decentralized centres;

The development of pre-service educaton programmes fostenng new

.and urgently-required competencies of teachers, such as the skills of

self-learning, the skills of being a facilitator of learning, management
skills, decision-making skills, skills for the preparauon of self-
learning matenals for leamers, '

A}

3

Appraisal of supportive activities such as those for the producuon of

. simple equipment, including the use of toys and games for learning.

. ey
Evaluation aspects -

The development of evaluation instruments for learners.to meet the
specific reqmre.ments—lf decentralized curric based on real-life
situations in science and technology education are to be utilized — such
as diagnostic testing, criterion-referenced testng, self and peer

evaluation;

The development of evaiuauon techmques to monitor and sustain

" national standards in the situations of decentralized and/or adapted

-«

curricula based on real-life situations;

The development of process and product evaluation instruments to
evaluate the various programmes (planning, unplementanon and evalu-
ation) of science and technology education based on life situations. .

30



7. CO- OPERATIVE ACTIOIN PROGRAMI\/IES FOR SCIE\CE AND
TECHNOLOGY EDUCATION IN ASIA -

-

The dlscussmns in the Meetmg helped to identify a large variety of inno-
vative programmes which the Members” States have under way for strengthening N
and improving the .education of young people in science and technology. Impor-
tant as these activities are, even more significant are the new directions which
are being explored by the Member States in order to extend to all young people
I the. benefits of science and technology educaton in forms which would be ap- -
L " . propriate and relevant to the developmental- needs of the individual as a person
and as a citizen, and to the larger needs of national development. The dlSCUSc
sions also drew attendon,to a range of problems and constraints which, j p
varying degree, rhe countries have_in common.

-

”~

The Meeting was of the view that a significant area for inter=-country
collaboréggn lies in working jointly towards finding. solutions to the important
problems which the countries may have in common, through the Sharing of
their experiences and. insights. Indeed, mterégmntry collaboration is particu--
larly valuable at the present stage of developfnent when the programmes in the
Member States are moviag towards new frontiers of social relevance and equity..
Such inter-country co-operaton and sharing will also contribute to enhancing
each Member State’s capacuy to find solutions to its own ‘particular- problems .
in their specific context. :

Bearing these considerations in mind, the Meeting made the following
recommendations, fviting the Member States to participate in carrying them
out, and Unesco and other international bodies to co- operate with and support
the inidadves of the Member States in this regard. .

¢
~

Development and dlssemmatlon 6f information and materials

-

L Unesco is requested to extend its support for the preparanon of case
' \ studies and inventories of sigfificant programmes relating to science and
technology education and in particular to the inter~relationship of science and
technology in educational programmes which are being undertaken in the Mem-
ber States in the region. ' :
L]

‘2. Asian Member States are *'equested to provide relevant materials,
informaton.and pertinent research data on significant pro;ects -and studies
relating to science and téchnology educaton in their countries. The Asian
- Centre of Educational Innovation for Development (ACEID) of Unesco should
. act as a continuing clearing house for these materials.

[N
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3. - Unesco is requested to extend its support for:
W ) Ve
a) the preparation of an mventory and case studies of in-service methods
of training science and technology teachers and for d1sse1mnanng

a

{ " them to the Member States, . : .

b) ‘the preparation of an mventory of design of equipment for basic
y “science and technology education - programmes. . These designs
should relate o the basic levels of educanon and be possible in very
' e simple classroom situations. The mventory of desxgns should be
: w1dely d1ssem1nated to, the Member States, :

- kY -

U Unesto is ret;ueste‘d to'provide support to the Member States, as required,
for the translation into Enghsh of samples of learning/teachinig materials in the -
national language$ successfully developed and used by the Member States, for

-'sharing with other Member. States.

\
%

: .'I‘echmcal co-operanon among Member States

‘

S, Unesco and other mterested mternanonal boches are requested

» a) to provide _support, at the request of a Member State, to convene
T '~ co-operative 'group meetings.of experts (with participants from
within and outside the country) ‘to elaborate, at technical level and’
S~ in a specific national context, the methodologxes for the nterlmkmg .
 of science and technological learning experience ‘with suggesnons
for try-out and implementation;.

~.b) to provide support, at the request of a Member State, for co- operative
A " development in a -country's context, and with the participation of
experts from the region and outsxde, of integrated science- technology
'units or modules designed for in-school and out-of- school populanons
and for use in group/self-learning situations ;

c) to facxhtate the prepas®ion of a Handbook om conducd:hg adva'xced-
level workshops for science and technology teacher educators. The
Handbook should be prepared co-operatively and would \nclude slgmf-
icant case studies and theit analysis in order to activate self-learning..

Inter- country exchange of experiences

. , \ . . .z
6s - Unesco, other interested .int,ernétional bodies and _:the Member States are
requested to provide facilities for study visits by project workers to relevant *
activities in other countriés in the reglon and for on-the-Job trammg by attach-
ment. to on-going projects in host countnes. :
74 Unesco and the Member Stateés are requested to fac1 litate the organization,
‘in selected national centres, of training courses for teacher educators designed
to enable them to instruct téachers in self- learmng skills, and in reachmg from

" real-life situations. .
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ANNEX 1

LIST OF PARTICIPANTS AND OTHERS ATTENDING

Participants
Afghanistan

Australia

India

Indunesia

Japan

Kerea, Repubbic of

Mﬂhyua

i

.

Mr. Mohamimed Nadir Atash
Head, Research Departinent of the Science Cenfre
Ministzry of Education, Kabul

Profe~ or Peter ]. Fensham
Profes-sor of Science Education
Monash University, Clavton, Victoria 3 i68

U Tha Nyunt

Director, Department of Basic Education
Ministry of Education

Office of the Ministers, Theinbyu Street, Rangoon

Prof, A.N. Bose

Head, Departuinent of Education in Science and
Mathemnatics

National Council of Educational Research and
Training (NCERT)

Sri Aurchinde Marg, New Dellu 0016

Mr. Adonia Simandjuntak

Staft of the Directorate of Teacher Training

Jalan Hanglelur (17106, Jakarta

Mr. Nobutaka I

Curriculuh Speciali st

Elettentary and Secondary Edvcation Bureau
Ministry of Educauon, Science and Culture
2-2, 3-chotre, Kaswnigaseki, Chiyoda-Ku
Tokyo KN

Mr. Kim Ki-yung ‘
Director, Science bEducation Pruject
Bureau of Science Education
Ministry of BEducation, Seoul

Mr. Kum Boo

Director of Schools

School Division, Mimistrv of Education
Federal House, Kuala Larpur 9134
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Malaysia (cont'd.)

Nepal

New Zealand

Philippines

Singapore

Mr. War Dus Mohamed

Head, Elementary Science and Mathematics Unit
Curriculum Development Centre

Ministry of Education, Kuala Lumpur 01-34

Mr. Mohd. Rafik Khan

Senior Organizer, Technical and Vocational
Education Division -« |

Ministry of Education, Kualy Lumpur 01-34

Mr. Abu Bakar bin Madmud

Director of Agricultural Education
Ministry of Agriculture

Jalan Gallagher, Kuala Lumpur 10-03

AMr. Nagendra Frasad Singh

Supervisor for .iigh School Science Education
HMG Miftistry of Education —
Kaiser Mahal, Kathmandu ‘
Mr. T.C. Ralfe

Senior Curriculwn Officer (Science)
Curriculum Development Unit

‘Deparunent of Education, Box 12-345, Wellington

Miss Raquel Valle

Fducational Regsearcher

Curriculum Development Division
Elemertary Education Bureau, danla

Mr. Lim Jit Poh

Assistant Director of Education/Planning
Ministry of Education

Kay Siang Road, Singapore

Mr. Yip Soon Kwong, John

Assistant Director of Education/Primary

Ministry of Education. Singapore

Mr. Koh Beng Thiam

Assistant Director of Educatron’ Examunations
Section

Abrastry of Education, Singapore

Mr. Harbans Singh

School Adviser; Techmcal

Ministry of Education, Singapore

Mr. A. Korugula Siganwoney

Specialist Adviser/Science Unit

Mirastry of Education, Singapore

T
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Singapore (cont'd, ) Mr. Ng Sou Boon
Curriculum Development Officer
Ministry of Education, Singapore

Sri Lanka Mr. S. Vythianathan -
Curriculum Developinent Centre
255 Bauddhaloka Mawatha, Colombo 7

Thailand Dr. Nida Sapianchai
" Deputy Director
Institute for rhe Promotion of Teacher
Science and Technology
928 Sukhumvit Road, Bangkok 11

USSR Prof. I. Zverev
‘ USSR Academy of Pedagogical Sciences
¢/ Commission of the USSR for Urnesco
Y Kalinine Avenue, Moscow Gel9

Representatives and Observers

Internatioral Labour Mr. G.P. Kearney/r”“ -
Organization (1LO) ¢/0 National Producuwvity Board '
' l4=-F Chia Ping Road, Singapore 2.

UNICEF Mre Keith Warre

) Education Consultalt to UNICEF Project
UNICEF Office o

P.C. Box 1187, Lawmchaur, Kathmandu, Nepal

v

Unesco/UNDP Mr. Ofer Bar .
Unesco/UNDP Adviser
c/c Singapore Technical Insthitute
Circuat Road, Singapore 13

_ Colombo Plan Stafi *  Mr. Bastur A, Parver
College for Colombn Plan Staff College for Techmaian
Technician Falucation Education

Paterson Read, P.O. Bux 187
Tanglin Post Office. Singapore 10

SEAMBO- RECSAM Mr. Chin Pin Seng
Directoy
SEAMBO-RECSAM
Giugor, Penang, Mala,sia . .

Singapure Mr. Jatlan: Morshid
- Trawming Manager, induscnial Traiming Doard
Kayv Siang Road, Singapore 10

et v
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Singspore (cont’'d.)

Unesco Scoretariat

Resource pérson

Miss Jane Karuna Singham

Lecturer (Science Department)
Ingdtute of Educuation, Paterson Road
Singapore 9 .

Mr, Loo Pui Wah )
Chairman, Science Teachers Association of
Singapore / ' -

c¢/o New Town Secondary School
Queensway, Singapore 3

Mr., Lewis Sewell

Vice- Chairman, Techmcal Education Society

of Singapore
Bukit Panjang Centraiised Workshop

- Chestnut Drive, Singapore 23

Zlr. Raja Roy Singh
Direcior . :
Unesco Regional Office for Education in Asia

Banglmk

Dr. V.G. Podoinitsin
Durecror, Unesco Regional Office for Science

and Technology for South and Central Asiz

New Delhi, India

Dr, J. . McDivirt

Director .

ynesco Regional Office for Science anc
Technology for Southeast Asia

Jakarta, Indonesia

Dro FOCQ Vohra .

Division of Science, Technical amdd Vocational
Education : :

Unesco, Paris .

Dr. M.C. Pant

Specialist in Science Education (ACEID)

Unesco Regional Office for Education in Asia

Bangkok, Thailand

M. J. Ratmaike

Educatonal Adviser

Unesco Regional Office for Educaticn in Aswua

‘ -

Dr. Bernard Tan
Senior Lecturer, Deparunent of Phyvsics °
Uriversity of Simgapore, Singdpore
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ANNEXN [I .

AGENDA

N
fnaugural Session

Election of Officers of the Meeting

Consideration of Proviéional Schedulg-of Work

Curreni Trends in Science and Technology Educatfon in Asia-
Problems of Science and Technology Education in Asia

»

Inter- relationship between Science and Technology in Education
e
Commmunity-hased Science and Technology Education

Pmbiems for Further Studies and Research

Consideration of the Recommendations for Co-operative Action
Programmes for Science and Technology Education in Asia

Consideration of Draft Report and Its Adoption

Closures of the Meeting
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LIST OF DOCUMENTS

Information Documents ) | ‘ .
General Information ROEA-76/STEAM/INF. 1
List of Documents ' ROEA-76/STEAM/INF. 2
List of Participants ROEA-76/STEAM/INF, 3
Schedule of Work ROEA-76/STEAM/INF, 4

Worhng Documents

Agenda ROEA-76/STEAM/1

~ Annotated Agenda © ROHA-76/STEAM/2
Rules of Procedure ROEA-76{STEAM/3
Country Reports: © ROEA-76/STEAM/4/Country

Afzhanistan
- Australia
- Bangladesh
« Burma
- Indornesia
- India
- Japan
- Republic of Korea
- hlalaysia
- Nepal
- New Zealand
- Pakistan
« The Philippiues
- - Singapore
- Thailand
- USSR

Current T;ends and Problefns in Science ROEA-76/STEAM/3
and Technology Education in Asia ' ’

. Technology and General Education RO'EA-76/STEAM/ 6

Inter- relaticaship between Science and ROEA-76/STEAM/7
Technology in Education
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Address of Welcome
by Mr. Raja Roy Singh, Director
Unesco Regional Office.for Educaticn in Asia

Your Excellency Senior Minister of State for Education
Ladies and Gentlemen,

It is an honour and privilege for me on behalf cf Unesco to extend a warm
welcome to the distinguished participants and guests to the Regional Meeting on
the Trends and Problems of Science and Technology Education in Asia ard to its
Inaugural Session this morning,

It is most appropriate that the venue of this Meeting is Singapore, a
country which symbolizes par excellence the dynamics of development when
science and technology are bonded with the creative energies of the people. We
owe the honour of holding the Meeting here to the generous host facilities pro-
vided by the Government of the Republic of Singapore, its Ministrv of Educaticn,
and the Singapore Natonal Commission for Unesco. On behalf of Unesco, I
offer our thanks and deep appreciation to them for the cordial welcome they
have extended to the Meeting and the characteristically efficient way in which
the organizatign of the Meeting has been handled. May 1, take this opportunity
also to pay my Organization's special tribute of appreciation to the Government -
of Singapore for the unvarying support and co-operation extended by it to
Unesco's programmés for furthering regional co-operation in the sexrvice of
educanonal development 1n Asia. ‘

We are grateful to the authorities of the Regional English Language
Centre for making available its premises for holding the Méeting and-fo~ all the
courtesies and consideration that the Centre’'s staff have extended to us.

Preparations for, this Meetmg were dnitiated “last vear when Unesco
invited the Member Countries in the Asian region tp send in reports of the
situatior. of science and technology “education in the countries. ere was-an
iminediate and favourable response which aiso showed a profo concern for
making science and technology education an integral and dynamic element in
national developrment. It was here in Singapore th2t carlier the Third Regional
Coaference of the Ministers of Educaticn and Those Reésponsible for Economic
Development in Asian Member States had stressed with special emphasis the
role of science and technology education in national deévelopment. The reports
received from the Member Countries early this vear were testimony to the

43 !
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&ynamic efforts under wayin the coyhtries and to the rich variety of experiences
which had emerged in retooling edication since the Third Regional Ministerial
Conference in 197l Along with thgse experiences new problems have also
emerged. The present Regional Ing is therefore seen as a timely oppor-
tunity for the Member €ountries to share-each otNer's experiences and to
contribute to sharpening of the insights into problems which they have in com-
mon. We hope that through such sharing of experiences and of problerms, the
Meeting will give us its suggestions for a co-operative action programme for
the development of science and technology edudation in the Asian region.

It is a matter of deep gratification to'Unesco that the Member States
have responded to its invitation by making available for participation distin-

- guished educators, specialists in science and technology education, and those
who bear the responsibility for planning and implementing science and technol-

ogy education in their countries. 1 should also like to express our thanks-to
the Representatives of U.N. bodies and other Organizations for participating
in the Meeting and sharing their experiences with us.’ ’

Your Excellency, .it is~a great honour to have you with us to inaugurate

8 this ‘Meetmg, and on behalf of Unesco I thank you for being with us this

morning despite the many calls on your time by duties of State. May | request
your Excellency to inaugurate the Meeting. '
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: Inaugural Address
i by H.E. ‘Mr, "Chai Chong Yii-
Senior Minister of State for Education

First on behalf of the Government and the people of Singapore, 1 welcome
All of you to this gathering of distinguished delegates from 17 countries in the
Asian region. Thoug;h a small developing country, Singapore has had the good ~
fortune to host many international conferences, seminars and workshops. This
is in fact the third Unesco meeting to be held in Singapore during the last 12
months - the first was the Technical Working Group Meeting on Educational
Technology in Asia under the Asian Programme of Educational Innovation for

Development (APEID) and the second, held only last month, was on the subject

of Bibliography on Malay Culture. ~)

The theme chosen for this Meeting is relevant to Singapore and other
developing countries in Asia. In today's world, modermzaupn generally in-.
volves some degree of industrialization, the key to which is the application of

science and. technology. [ am pleased to note that this Meeting will discuss the _

trends and problems in science and technology education at the primary and the
seco\dary levels. If a strong foundation is laid at these levels, the.future suc-
cess of the entire effort to industrialize and modernize is almost éssured.

Receptivity to industrial technology depends to a large extént upon educa- ,

tion. This subject has attracted great interest and aroused heated discussions

o

”

in countries all over the world whether developed or developing, Every country " .

seems to be critical of its education system and people everywhere expect edu-

cation to play a diversity of roles in addition to imparting basic knowledge and

skills. The ability of the education system to respond to the needs of a modern

society is being questioned. Thus the system of education is continuously under-
going reappraisal.

However, not all forms of formal education are gear=d towards economic
development and industrial growth. Educaticnal programmes at primary level
are mainly concerned with the ‘individual development of the child to acquire
language and manipulative skills. These in turn form the basis for the later
teaching of science and technology which will be-needed for economic progress.
At the same time, the education System must foster in the growing child various
qualities or attitudes considered desirable for his role‘as a citizen. Thus edu-
cation has to play the dual role o ring voung pevple to take th'mr place in
the economic ‘and civic life of ¢he ity. : .
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. In Singapore, we have a situation where over-two million people are
crowded on a tiny island with no natural resources apart from its harbour and
« strategic location. Our population is a young one < more than 239 are of
schogl-gqing age. In the face of this, our national planners have recogmied
that in the developrﬁent of our Voung people lies the key to the future. Invest-
ment in science and technologv education is therefore a means to achieve’
economic growtb. . . -

* At the secondary level, we have since 1969 embarked upon a programme
of exposing the majority of our students .tb what is popularly known as workshop
practice. Itis in this programme that we see science and technology education .~

- m}egrated. In addition, training in a wide range of industrial skills is available .
” at numerous vocational institutes. At the teachers’' training institution, a
special department exists to train technical teachers. In Singapore, therefore,
science and technology education at the first two levels are of great importance:
and large sums of money are invested in these programmes. 1 would like on -
behalf of my Government to extend to each of you an invitation to visit some of
our -schools and institutions to see at first hand our efforts in_the areas of ecu-
canor and skill training. We shall be delighted also to hear your comments.

-

Science and technologv education are’the building blocks in the acquisition
of wchnological skills and development of the economy. But this development
though urgentis difficult. One wonders why the same machines so su¢cessful
in developed countries malfunction when imported into the developing countries.
This Meeting will give countries in the Asian region a much-needed opportunity
to examine,their own problems and experiences which are different from those
of the developed countrles. I trust that this Meeting will yield useful sugges-
tions aand recommendations for follow-up actlon to be undertaken by education
planners. On that note, 1 now have the pleasure to declare this "Regional
Meenng en the Trends and Problems in Science and Technologw f:,ducanon in

Asia" open.

-
3
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