
Section 2 Curren t Developments 

Africa 

AFRICAN STATE S 

The Scienc e Educatio n Projec t i n Afric a (SEPA ) whic h bega n lif e a s th e 
African Primar y Scienc e Projec t (APSP ) use s commo n material s fro m hom e 
and surrounding s wit h whic h t o teach . Ther e ar e som e thirt y teachers ' 
guides wit h title s lik e 'Chick s i n th e Classroom' , 'Commo n Substance s 
Around th e Home ' an d 'Playgroun d Equipment' . Thi s lat te r i s a  delightfu l 
example o f th e us e o f chea p equipmen t o n a  larg e scale . Bamboo , rope , ca r 
tyres an d othe r objects , ar e use d t o construc t towers , s l ides , swings , 
roundabouts, larg e balance s an d a  gian t shado w calendar . A s th e boo k 
says : 'Withou t to o muc h troubl e an d ver y littl e expense , teacher s ca n 
make playgroun d equipmen t whic h wil l fascinat e an d excit e thei r pup i l s . . . 
they wil l b e experiencin g wit h thei r whol e bodie s som e o f th e importan t 
laws o f science ' . Se e photograph s 16 , 1 7 an d 18 . 

These material s wer e develope d i n th e USAI D programm e b y a  larg e 
number o f peopl e i n th e countrie s o f Ghana , Kenya , Nigeria , S ier r a Leone , 
Tanzania an d Uganda , wit h assistanc e fro m th e Educatio n Developmen t 
Centre, Massachusett s (1) . 

(1) Scienc e Educatio n Projec t i n Afric a (SEPA ) 
details o f availabl e material s fro m th e Educatio n 
Development Centre , Newton , Massachusetts , USA . 

BOTSWANA, LESOTH O AN D SWAZILAN D 

These thre e countrie s ar e concerne d i n th e experimenta l teachin g o f a  Ne w 
Junior Certificat e Integrate d Scienc e Schem e whic h ha s considerabl y 
involved in-servic e teache r training . Th e Francistow n Teachers ' Trainin g 
College, Botswana , i s a n exampl e o f a n approac h t o teache r trainin g where -
by the teacher s actuall y construc t apparatu s themselves . (Ther e i s a 
similar approac h i n th e Nigeria n situation. ) Mos t o f th e development s ar e 

17 



Curren t development s 

based o n th e Univers i t y o f Botswana , Lesoth o an d Swazi land , bu t a s ye t n o 
concentrated effor t i n appara tu s productio n ex i s t s . 

KENYA 

The Product io n Uni t o f th e Keny a Scienc e T e a c h e r s ' Colleg e ha s des igned , 
and i s cur ren t l y producing , som e equipment . Thi s i s ho w i t d e s c r i b e s 
i tself : 

'The uni t i s a  non-prof i t makin g bod y ru n b y th e Product io n Boar d 
of KSTC . Th e workshop s a r e equippe d wit h th e mos t moder n meta l 
and woo d workin g machinery . I t i s capabl e o f producin g almos t an y 
teaching ai d requ i re d b y Kenya n Schools . 

'One o f th e mai n p ro jec t s o f th e uni t i s t o produc e scientifi c 
equipment t o re l i ev e on e o f th e man y problem s facin g Kenya n schools . 
A physic s ki t ha s bee n develope d an d i s produced . I n th e n e a r futur e 
chemistry an d biolog y k i t s wil l b e developed . Th e annua l turnou t i s 
expected t o b e abou t 1,00 0 k i t s . Thi s capaci t y ca n b e inc rease d i f 
the deman d g rows . 

'Learning b y doin g i s th e mott o o f th e sc ien t i s t s toda y an d th e ki t 
gives jus t tha t poss ib i l i t y withou t hig h c o s t s . 

•The ki t als o give s a n excellen t opportunit y fo r th e student s t o 
t ra in the i r manipulativ e sk i l l s . Unti l r ecen t l y v e r y fe w student s i n 
the countr y rea l l y go t a n experimenta l backgroun d i n sc ienc e sub -
j e c t s . Th e ki t give s th e t e ache r th e opportunit y o f teachin g scienc e 
experimentally. B y spendin g jus t a  smal l amoun t o f mone y th e 
student wil l b e abl e t o perfor m mos t o f th e bas i c experiment s i n 
phys ic s . 

'The k i t , althoug h small , ca n b e use d a s a  demonstrat io n ki t a s well . 
A manua l i s supplie d wit h th e ki t t o guaran te e a  goo d layou t o f th e 
experiments . ' 

There i s a  pupi l ' s tex t accompanyin g thi s equipment , som e o f whic h ca n 
be see n i n th e Curr iculu m Informatio n Serv ic e (Educatio n Informatio n an d 
Resea rch Department ) o f th e Br i t i s h Council , 1 0 Spr in g Ga rdens , Londo n 
S . W . I . 

NIGERIA 

Considerable activi t y i n curr iculu m developmen t i s goin g o n i n Niger ia , an d 
alongside i t i s equipmen t developmen t an d improvement . 

In 1970 , th e F e d e r a l Minis t r y o f Educatio n wit h th e a s s i s t anc e o f 
UNESCO establ ishe d a  Scienc e Equipmen t Cent r e i n Lagos . Th e functio n o f 
the Centr e wa s t o provid e faci l i t ie s an d exper t i s e fo r th e desig n an d p ro -
duction o f prototype s o f schoo l scienc e equipment ; th e r e p a i r an d maintenanc e 
of existin g schoo l scienc e equipment ; i n - s e r v i c e t rainin g c o u r s e s fo r p r imar y 
and secondar y schoo l t eache r s an d t rainin g cou r se s fo r l abora to r y pe r sonne l ; 
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and a n advisor y se rv ic e i n sc ienc e teachin g equipment . Th e ai m wa s fo r th e 
Cent re t o provid e a  s e rv i c e throughou t th e Fede ra t i on , whic h cons is t s o f 1 2 
educationally-autonomous S t a t e s . T o achiev e thi s aim , a  networ k o f cen t re s 
was planne d whic h woul d b e linke d b y Mobil e Repai r Uni ts . 

Components o f th e i n - s e r v i c e t ra in in g c o u r s e s includ e woodwork , metal -
work an d g l a s swork , an d pa r t i c ipan t s cons t ruc t appara tu s themselves . I t i s 
not intende d tha t t e a c h e r s shoul d b e bul k p r o d u c e r s o f a p p a r a t u s , bu t th e 
act ivi ty i s designe d t o boos t th e p r ac t i ca l expe r t i s e o f th e t e a c h e r s o tha t h e 
may becom e mor e confiden t i n hi s abil i t y t o experimen t an d mor e innovativ e 
in h i s sc ienc e teaching . 

Apparatus s o fa r cons t ruc te d b y th e Cent r e ha s bee n base d o n des ign s 
from th e 'Guideboo k t o Construct in g Inexpensiv e Scienc e Teachin g 
Equipment ' , Volume s 1 , 2  an d 3  (1 ) -  se e photograp h 4 1 . I n addit ion , appara -
tus ha s bee n const ructe d fo r th e Niger ia n Secondar y Scienc e P r o j e c t pilo t 
schools , an d a ls o fo r th e P r i m a r y Scienc e P r o j e c t base d i n Ahmad u Bell o 
Univers i ty , Z a r i a . Th e Cent r e workshop s hav e bee n abl e t o c a t e r fo r 50 -
100 p iece s o f a  p a r t i c u l a r ite m a t on e tim e an d developmen t o f th e workshop s 
cu r r en t ly bein g under take n shoul d i n c r e a s e thi s capaci ty . Th e financin g o f 
the Centr e i s b y th e F e d e r a l Min i s t r y o f Educatio n wit h UNDP/UNESC O 
ass i s t ance unti l 1976 . 

(1) Guideboo k t o Construct in g Inexpensiv e Scienc e Teachin g 
Equipment 
published b y th e Scienc e Teachin g C e n t r e , Univers i t y o f 
Mary land , Colleg e P a r k , Marylan d 20742 , USA . 

Asia 

REGIONAL CENTRE - RECSAM, PENANG 

RECSAM i s th e Regiona l Cent r e fo r Educatio n i n Scienc e an d Mathemat ics , 
in Penang , Malays ia . I t i s p a r t o f th e Sout h Eas t Asia n Min i s t r i e s o f 
Education Organizat io n (SEAMEO) . I t s e r v e s Thai land , Malays ia , 
Ph i l ipp ines , Indonesia , S ingapore , L a o s , Khme r an d Sout h Vietnam . I t 
runs conference s an d three-mont h c o u r s e s fo r t e a c h e r s , introducin g the m t o 
sc ience an d mathematic s teachin g methods . I t r e c e i v e s mul t i - l a te ra l an d 
b i la te ra l a s s i s t a n c e ; fo r example , th e Germa n Foundatio n for  Internationa l 
Development (DSE ) i s probabl y abou t t o equi p a  prototyp e developmen t work -
shop t h e r e , an d th e Br i t i s h Counci l ha s funde d som e l e c t u r e r s . M r Kho o 
Tiang Lim , th e sc ienc e t ra in in g officer , ha s or iginate d a  lo t o f th e i n t e r e s t -
ing sc ienc e appara tu s pro to type s whic h a r e o n d i sp lay , an d the r e i s a  wide -
ranging stoc k o f example s o f sc ienc e an d mathematic s appara tu s fro m man y 
modern p r o j e c t s . Ther e i s a  proposa l t o se t u p th e prototyp e worksho p 
(with DS E funds ) quit e soo n t o desig n equipmen t fo r th e SEAME O countr ie s 
which, i t i s hoped , wil l thu s b e helpe d an d encourage d b y th i s regiona l 
effort t o se t u p the i r ow n nationa l c e n t r e s , o r t o improv e the m wher e the y 
a l ready exis t . 

19 



Current development s 

As i n mos t suc h centres , th e wor k i s see n a s involvin g engineerin g an d 
educational effort , bu t withou t systemati c analysi s o f eithe r th e varie d 
classroom situation s int o whic h th e apparatu s mus t fi t o r o f th e administra -
tive an d commercia l network s upo n whic h it s effectiv e us e wil l depend . Thi s 
important aspec t o f th e desig n o f apparatu s productio n i s ofte n neglected . 
RECSAM, however , doe s a t time s hol d high-leve l conference s fo r admini -
s trators an d involve s administrator s i n it s courses . Th e exten t t o whic h 
institutes o f educatio n i n th e universitie s o f th e regio n concer n themselve s 
with suc h analysi s i s uncertain , bu t n o contributio n fro m the m seem s t o hav e 
reached an y o f th e conference s o n apparatu s production . 

Clearly ther e ar e specifi c an d loca l example s o f suc h plannin g wit h som e 
Ministries o f Educatio n an d wit h variou s project s (suc h a s thos e o f th e U N 
organizations) whic h hav e undertake n educationa l developmen t wor k involvin g 
school apparatus . I t woul d b e valuabl e t o collec t informatio n o n som e o f 
these initiatives , wit h a  vie w t o analysin g i t an d makin g i t availabl e t o th e 
planners o f productio n units . Th e Regiona l Centr e fo r Educationa l 
Innovation an d Technolog y (INNOTECH ) i s , i n fact , alread y undertakin g 
aspects o f thi s a t quit e a  hig h leve l i n a  long-ter m project . I t hold s course s 
for ke y educators . However , i t s wor k seem s neve r t o b e referre d t o i n th e 
ground plannin g o f actua l apparatu s productio n -  plan s whic h ar e rapidl y 
becoming concret e i n th e region . 

PRODUCTION CENTRES IN SOUTH EAST ASIA 

THE UNIT IN BURMA 

The followin g account , take n fro m a  U N Newsheet , wil l hel p t o se t th e 
Indian NCER T productio n uni t (see page s 2 2 -  23 ) i n contex t an d provid e a n 
indication o f th e histor y an d th e hope s tha t peopl e i n th e regio n hav e wit h 
regard t o suc h enterpr ises . I t consist s o f a n intervie w wit h Sore n 
Hakansson o f UNESCO , Bangkok , th e originato r o f an d advise r t o man y o f 
the apparatu s productio n scheme s i n th e region . 

'This productio n uni t i s on e o f severa l i n Asi a whic h ow e thei r exis -
tence t o th e exampl e o f a  smal l industr y se t u p i n 196 4 a t th e Rangoo n 
Arts an d Scienc e Universit y t o mak e scienc e equipmen t fo r education . 
All Asia n nation s hav e expresse d a  commitmen t t o mas s educatio n an d 
many hav e mad e remarkabl e progres s toward s achievin g i t . Thi s 
commitment, couple d wit h th e wis h tha t th e pupil s shoul d experimen t 
for themselve s i n thei r scienc e learning , ha s brough t hom e t o the m th e 
need fo r vas t quantitie s o f scienc e teachin g equipment . Productio n i n 
Rangoon bega n i n 196 5 an d ha s rise n t o th e poin t wher e b y 197 2 abou t 
200,000 Kyat - worth o f suc h equipmen t pe r yea r wa s bein g turne d ove r 
to th e Directo r o f Education . T o hav e importe d thi s woul d hav e cos t 
the equivalen t o f abou t 460,00 0 Kyat . A  very importan t point , o f 
course, i n al l thi s i s th e savin g o f loca l currency , whic h i n thi s cas e 
is a  savin g o f nearl y 100,00 0 U S dollars . (On e dolla r i s wort h abou t 
4.8 Kya t a t th e officia l exchang e ra te . ) B y 197 2 the Rangoo n worksho p 
had 5 2 full-time technician s plu s u p t o 10 0 temporary worker s durin g 
summer vacation s -  physic s an d chemistr y student s fro m th e 
University wh o volunteer thei r service s fo r n o pay . Th e item s 
currently bein g produce d cove r nearl y al l thos e neede d fo r hig h schoo l 
physics an d chemistry : balance , glassware , galvanometers , magnets , 
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p r i s m s , c a l o r i m e t e r s , tunin g f o r k s , l e n s e s , hyd rome te r s , e t c . 

'This p ro jec t i s mentione d i n som e detai l h e r e bot h becaus e i t wa s 
the f i r s t o f i t s kin d i n th e regio n an d becaus e i t s succes s an d th e 
consequent sp rea d o f th e ide a i s a  po in te r t o th e fu ture . I t ha s bee n 
given hel p b y th e U N throug h th e provis io n o f UNESCO exper t s i n 
equipment productio n an d buildin g plannin g an d b y th e contributio n o f 
some 290,00 0 U S do l l a r s -wor t h o f a s s i s t a nc e b y UNICEF . Unde r th e 
Colombo P l a n , Aus t ra l i a ha s contr ibute d som e 40,00 0 U S d o l l a r s -
worth o f machiner y an d suppl ies . 

'From i t s Burmes e p lac e o f origi n th e ide a o f loca l manufacturin g o f 
sc ience teachin g equipmen t ha s sprea d outwar d t o o the r count r ie s o f 
the reg ion . Exper t s fro m UNESC O an d o the r in ternat iona l o rgan i -
za t ions , muc h impresse d durin g v i s i t s t o th e count ry , hav e c a r r i e d 
the message . Th e ide a ha s bee n repea ted l y promote d a t th e regiona l 
sc ience- teaching an d schoo l sc ienc e equipmen t s e m i n a r s , whic h 
UNESCO s p o n s o r s . 

'The s u c c e s s o f th e p ro jec t ha s overcom e som e o f th e doubt s o f 
surrounding count r ie s a s t o whethe r the y coul d fin d th e t ra ine d 
pe rsonne l , th e machiner y an d th e fac i l i t i es . Th e doubt , o f c o u r s e , 
remains a s t o whethe r suc h a n e n t e r p r i s e coul d b e inst i tute d an d 
continue a s a n o rd ina r y commercia l , self-financin g (i f no t prof i t -
making) e n t e r p r i s e . Thi s seem s v e r y unl ikel y ove r a n ini t ia l per io d 
of te n y e a r s . Th e financia l inpu t t o th e Rangoo n worksho p ha s bee n 
of th e o r d e r o f half-a-mil l io n U S do l l a r s whil e th e appara tu s produce d 
has bee n o f valu e abou t on e q u a r t e r o f a  millio n U S d o l l a r s . Th e 
funding agencie s woul d hav e bee n abl e t o provid e twic e a s muc h equip -
ment t o th e school s ove r th i s pe r io d i f the y ha d mere l y importe d th e 
i t ems . T h i s , o f c o u r s e , i s invali d a s a d v e r s e c r i t ic i s m o n s e v e r a l 
counts . 

•It i s a  p r imar y t a s k o f in ternat iona l agencie s t o hel p count r ie s t o 
help themselve s eve n thoug h lon g pe r iod s e laps e befor e count r ie s ca n 
support th e wor k themse lves . I t would , o f c o u r s e , see m na tu ra l 
that th e s h o r t e r thi s per io d i s th e b e t t e r , provide d tha t th e burde n 
that th e countr y the reb y impose s o n i t se l f i s accep tab le . F u r t h e r , 
aid o f th e typ e cons idere d h e r e i s full y intende d a s a  f re e ini t ia l 
p rov i s ion , no t p a r t o f a  profi t an d l o s s t r ansac t i on . O f g r e a t 
importance to o i s th e mode l i t p rov ide s fo r subsequen t development s 
in o the r a r e a s -  an d i n th i s th e Burmes e p ro jec t ha s bee n pa r t i cu l a r l y 
f e r t i l e . 

•Today on e for m o r anothe r o f a  schoo l sc ienc e equipmen t facil i t y 
exis t s o r i s abou t t o b e es tabl i she d i n Bangladesh , India , Indonesia , 
the Republi c o f Korea , Nepa l , P a k i s t a n , th e Ph i l i pp ines , an d S r i 
Lanka. I n some , th e Burmes e pa t t e r n p r e v a i l s , wit h th e manufacturin g 
of th e schoo l sc ienc e equipmen t don e a t th e facil i t y i tself . I n o the r 
c o u n t r i e s , wit h a n es tabl i she d t radi t io n o f sma l l - sca l e manufacturin g -
for exampl e Bangladesh , Indi a an d Pak i s ta n -  th e facil i t y mere l y doe s 
the desig n work , producin g pilo t model s sui te d t o th e need s o f bot h 
student an d s e r i a l product ion , wit h actua l productio n bein g c a r r i e d ou t 
by p r iva te indus t ry . 
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'In Burma , th e Scienc e Worksho p Superintenden t U  Chi t Khian g s a y s : 
"We expec t t o se e annua l productio n volume , a s wel l a s th e numbe r o f 
employees, multipl y b y 4  o r 5  t ime s ove r th e nex t fou r y e a r s . Righ t 
now w e ' r e producin g sc ienc e k i t s fo r hig h schools . Bu t w e inten d 
soon t o produc e sc ienc e k i t s fo r us e i n p r imar y an d middl e schools . 
We ' re a l read y test in g th e pilo t k i t s . " 

'The ultimat e ai m i s t o manufactur e al l th e sc ienc e teachin g equipmen t 
needed a t pr imar y leve l (fo r u s e b y t eache r s ) a s wel l a s al l tha t 
requi red a t middl e an d hig h schoo l l e v e l s . Th e anticipate d expansio n 
includes broadene d productio n fac i l i t i es . T o the i r p r e s e n t machiner y 
for metal-workin g an d g lass -work in g th e Worksho p d i r ec to r a t e expect s 
to ad d machiner y fo r p l a s t i c s workin g -  injectio n moulding , blo w 
moulding an d vacuu m forming . 

'Dr Maun g Maun g Kha , Recto r o f th e Rangoo n Ar t s an d Scienc e 
Univers i ty s a y s , :  "Th e advantage s o f sett in g u p ou r ow n plan t fo r 
producing schoo l sc ienc e equipmen t g o beyon d jus t a  savin g o f 
foreign exchange . W e hav e provide d ne w jobs . W e no w hav e t ra ine d 
technic ians , w e hav e acquire d technica l know-how . M o r e o v e r , th e 
school sc ienc e ki t s w e produc e a r e be t te r suite d t o th e need s o f ou r 
own scienc e c o u r s e s , tha t w e hav e our se lve s developed , tha n foreign -
produced k i t s . " 

•The chemistr y ki t buil t a t th e Workshop , whic h wa s designe d b y a 
p ro fes so r a t th e Rangoo n Ar t s an d Scienc e Univers i ty , demonst ra te s 
the point . A  semi-micr o k i t , i t no t onl y consume s one-tent h th e 
quanti ty o f chemical s r equ i re d b y no rma l - sca l e la b k i t s , bu t make s 
ingenious us e o f d i sca rde d mate r ia l s -  empt y penicil l i n bo t t l e s , fo r 
example, se rv e perfec t l y a s semi-micr o reagen t bo t t l es . 

•The Burmes e projec t ha s a ls o introduce d anothe r chang e int o th e 
region. Man y o f th e count r ie s o f Asi a hav e ha d n o smal l p rec i s io n 
indus t ry a t a l l . The y d o no t hav e th e technician s suc h indus t r y needs . 
Good craftsme n the y have , me n wh o ca n tur n ou t on e beautifully-mad e 
item o f a  kind ; bu t p rec i s io n t echn ic ians , wh o ca n tur n ou t 50 0 uni t s 
exactly th e same , exact l y meetin g blueprin t speci f ica t ions , an d com -
plete ly in terchangeabl e -  thes e hav e no t bee n avai lable . • 

Soren Hakansson , th e UNESC O consultan t pr inc ipa l l y associa te d wit h th e 
workshop i n Rangoo n sai d r e c e n t l y : 'I  loo k ahea d te n o r twent y y e a r s . I 
see th e Asia n scienc e teachin g equipmen t indus t r y l a rge l y takin g c a r e o f th e 
needs o f th e count r ie s h e r e ; bu t I  se e more . Becaus e a  l a r g e p a r t o f th e 
total cos t o f schoo l sc ienc e equipmen t i s skille d l abour , an d labou r i s muc h 
cheaper h e r e tha n i t i s i n th e develope d c o u n t r i e s , i t i s quit e poss ib l e tha t 
in th e futur e Asi a wil l becom e a n expor te r o f schoo l sc i enc e equipmen t t o 
the West . Instea d o f jus t savin g foreig n exchang e th e indus t r y wil l b e 
earning i t . • 

INDIA 

The Nationa l Counci l fo r Educationa l Resea rc h an d Trainin g (NCERT) , Ne w 
Delhi , India , i s undertakin g a  ve r y l a rg e schem e o f curr iculu m reform , 
textbook productio n an d appara tu s manufacture . 
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Some o f th e apparatu s ha s bee n designe d b y UNESC O experts . I t take s 
the for m o f kit s fo r primar y an d secondar y level . Th e primary scienc e ki t 
is fo r a n integrate d study , thoug h mos t o f th e material s ar e fo r physics . 
The secondar y kit s ar e a t a  ser ie s o f level s i n physics , mathematics , 
chemistry an d biology . Th e NCER T workshop s produce d th e earl y proto -
types an d Sore n Hakansso n o f UNESC O dre w th e blueprints . UNICE F i s 
supporting earl y stage s o f th e productio n o f primar y ki ts , som e 20,00 0 o f 
which hav e bee n produce d b y local industry . (Thi s i s , o f course , onl y a 
small proportio n o f th e need : ther e ar e 500,00 0 primar y school s i n India. ) 
In fact , i t i s r a r e fo r UNICE F t o purchas e locall y -  usuall y i t i s cheape r 
to purchas e i n Europ e t o a n easil y checke d goo d quality . I n thi s case , the y 
must fee l that , provide d th e school s us e th e apparatu s effectively , th e 
project wil l prov e worthwhile . A t present , UNICE F i s responsibl e fo r 
seeking ou t manufacturer s o f th e items , qualit y controllin g the m an d gettin g 
them assemble d int o th e ki ts . Photograph s 19-2 5 sho w example s fro m th e 
primary scienc e kit , mostl y prototypes . Th e qualit y i s no w highe r thoug h 
quality contro l i s stil l a  seriou s problem . 

CEDO (now Britis h Council ) di d a  feasibilit y stud y i n 1970/7 1 fo r 
UNICEF an d reassure d the m abou t th e projec t int o whic h the y ar e puttin g 
some million s o f dollar s fo r a t leas t th e pilo t phase . Th e CED O recommen -
dations include d th e followin g points : 

The NCER T shoul d no t b e lef t hig h an d dr y fo r fund s wit h a  partiall y 
complete projec t -  ther e i s a  mora l obligatio n upo n th e India n 
Government an d UNICE F t o hel p se e i t through . 
The planne d staffin g an d physica l facilitie s o f key institution s shoul d 
be strictl y enforce d befor e apparatu s i s supplied . 
The suppl y o f moder n syllabuse s an d instructiona l material s i n 
training college s i s a n urgen t necessity . 
The kit s mus t g o t o al l college s whic h trai n elementar y an d middl e 
school teachers . 
The projec t mus t b e widel y an d realisticall y sprea d withi n th e State s 
of Indi a i n a  properl y phase d manne r an d th e re leas e o f kit s an d 
materials mus t b e dependen t o n th e maintenanc e o f a  goo d standar d o f 
training. 
Teacher re-trainin g course s shoul d b e si x week s o r a t th e worst , 
four. I t i s no  us e aimin g t o trai n onl y on e teache r pe r school . 
The projec t shoul d b e trie d i n carefu l step s fo r thre e year s befor e 
general implementatio n i s considered . 
The State s shoul d b e responsibl e fo r thei r ow n curriculu m an d shoul d 
be prepare d t o var y th e writte n material s a s the y translat e them . 
There mus t b e a  prope r repai r servic e fo r th e schoo l ki ts . 
Supervisors hav e a  ver y importan t rol e i n gettin g th e material s used . 
The ministr y mus t hav e a n office r concerne d exclusivel y wit h th e 
project. 
There shoul d b e improve d communication s betwee n States , betwee n th e 
Ministry an d States , an d betwee n NCER T an d UNICE F an d th e States . 
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The NCER T ha s itsel f writte n a  grea t dea l abou t al l aspect s o f thi s 
project, fro m simpl e explanator y book s t o detaile d repor ts . Ther e a r e , o f 
course, schoo l texts , apparatu s l i s t s , teacher ' s guides , man y o f thes e i n 
several version s an d variou s Stat e languages . Althoug h i t doe s no t concer n 
this presen t revie w booklet , th e NCER T i s workin g i n al l th e schoo l sub -
jects an d simila r material s fo r thes e subject s ar e bein g created . 

Some State s i n Indi a hav e thei r ow n scienc e developmen t project s wit h 
apparatus an d writte n materials . Tha t o f Bomba y i s perhap s th e mos t 
developed o f these . 

COMMERCIAL INDIA N MANUFACTUR E 

A certain amoun t o f schoo l scienc e apparatu s i s mad e commerciall y i n India . 
There ar e smal l industrie s fo r thi s i n Bombay ; ther e i s th e Dyna m Compan y 
in Bangalore , an d ove r on e hundre d factorie s (som e ver y small ) i n Ambala , 
between Delh i an d Chardigarh . Som e o f thes e ar e highly-sophisticated , 
producing, fo r example , som e goo d microscop e ser ies . Ambal a produce s 
much industria l scientifi c equipment . I t ha s a  consortiu m o r chambe r o f 
manufacturers an d a  governmen t standard s certificatio n establishment . Th e 
school scienc e apparatu s produce d i s th e standard , sturdy , old-fashione d 
stuff. 

These India n commercia l manufacturer s migh t possibl y benefi t greatl y 
from som e goo d advic e o n ho w t o sui t thei r productio n t o th e ne w educationa l 
needs o f thei r country , th e region , an d th e res t o f th e world . The y hav e 
adequate potential , th e need s exist , an d th e governmen t coul d encourag e 
export i n materia l way s -  suc h a s ta x rebate s o n material s purchase d 
abroad an d subsequentl y exporte d a s manufacture d goods . I n many case s th e 
government wil l provid e loans t o industry . A  parallel coul d b e draw n her e 
with Pakistan , whic h manufacture s an d export s t o Europ e surgica l operatin g 
equipment t o a  hig h standard . Th e factor y a t Sialko t was , apparently , se t 
up wit h Germa n assistance , an d th e equipmen t bough t b y UNICEF . UNICE F 
and othe r internationa l agencie s woul d conside r th e purchas e o f scienc e 
teaching apparatu s fro m Indi a i f the y coul d b e assure d o f a  commerciall y 
satisfactory supply . Naturall y ther e ar e man y economi c factors , suc h a s 
currency availability , t o b e considere d i n suc h expor t hopes . A s yet , 
Indian productio n i s stil l i n a  se l ler ' s marke t withi n th e countr y an d i s 
hardly export-conscious . 

Information o n India n manufactur e exist s i n variou s trad e directorie s 
produced i n th e country . Organization s suc h a s th e Nationa l Smal l Industrie s 
Corporation ca n provid e survey s o f potentia l manufacturers , productio n 
capacity, qualit y standards , pr ice s inspectio n an d distribution. Man y 
countries hav e simila r potentia l fo r obtainin g suc h necessar y information . 
India ha s som e 30,00 0 larg e industrie s an d 9. 8 millio n smalle r ones , 
excluding thos e concerne d principall y wit h agriculture , s o th e nee d fo r 
making explanator y survey s befor e embarkin g o n a  commercia l o r quasi -
commercial ventur e i s obvious . I n mos t countrie s i t i s equall y wis e i f no t 
so obvious . 
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INDONESIA 

Indonesia ha s som e 1 4 millio n p r i m a r y schoo l pup i l s . Th e school s r a r e l y 
have mor e tha n a  b lackboard , som e chal k an d a  fe w textbooks . Th e t e a c h e r s , 
if the y d o an y sc ienc e a t a l l , teac h i t b y r o t e , knowin g l i t t l e o f th e subjec t 
o r o f th e ne w approache s t o teaching . The r e i s almos t n o sc ienc e appara tu s 
in th e schools . T h e r e a r e o the r formidabl e p rob lems . Indonesia ' s popula -
tion o f som e 11 6 millio n i s sprea d ove r t h r e e thousan d i s l a n d s , an d probabl y 
some 3 0 millio n chi ldre n hav e neve r attende d school . 

Now tha t event s connecte d wit h th e r i s e i n oi l p r i c e s hav e mad e Indonesi a 
r i c h e r , i t p ropose s t o spen d som e million s o f U S do l l a r s o n schoo l sc ienc e 
equipment. Thi s i s a l r ead y goin g ahea d a t th e secondar y leve l althoug h 
t he r e a r e a t p r e s e n t fe w school s an d t e a c h e r s sa t i s fac to r i l y p r epa re d fo r 
using th e equipment . Th e t e ache r proble m i s muc h wors e i n th e p r imar y 
schools . Ove r th e y e a r s Indonesi a ha s rece ive d quit e a  lo t o f appara tu s 
from internat iona l ai d schemes , thoug h educat ionis t s t h e r e hav e repor te d 
that muc h o f i t i s unuse d b y t e a c h e r s becaus e the y lac k th e n e c e s s a r y 
prepara t ion t o handl e sophist icate d equipment . Thi s so r t o f wast e ha s bee n 
pe rpe t ra t ed i n man y count r ie s an d wil l occu r agai n un les s de s igne r s loo k 
rea l i s t i ca l ly a t th e whol e syste m o f count r ie s int o whic h appara tu s i s t o 
be in t roduced . 

The curr iculu m i n sc ienc e i s aligne d wit h environmenta l need s betwee n 
g rades 4  an d 6  (72 p e r cen t o f th e workin g populatio n a r e i n ag r i cu l t u r e ) , 
but th e teachin g ha s bee n v e r y r ig id . Ne w c u r r i c u l a i n mathematic s an d 
science a r e no w i n exis tenc e an d abou t 6 0 millio n textbook s hav e bee n 
published t o d a t e , wit h ai d fro m UNICE F an d th e Canadia n government . 

Some proto type s o f appara tu s an d k i t s a r e designe d a t th e Scienc e 
Teaching Cent r e i n Bandung . The r e i s on e smal l manufacture r o f schoo l 
appara tus i n Indonesi a an d som e expensiv e foreig n appara tu s i s avai lable . 

KHMER 

In th e Khme r Republ ic , th e Divisio n o f Pedagogi c S e r v i c e s attempt s th e 
supply o f appara tu s o n a  smal l s c a l e . Som e c o u r s e s i n simpl e appara tu s 
construct ion a r e avai labl e fo r t e a c h e r s . The r e a r e n o t e a c h e r s ' c en t r e s 
but UNICE F ha s equippe d workshop s wit h han d tool s an d the y mak e som e 
use o f t h e s e . Wit h th e intentio n o f makin g som e appara tu s loca l ly , the y 
have importe d som e proto type s (fro m Wester n ca ta logues) . The r e hav e bee n 
meetings concerne d wit h modifyin g an d simplifyin g thes e proto type s bu t n o 
one t h e r e i s exper t i n th e ma t t e r . 

Khmer ha s sen t a  lo t o f t r a i n e e s t o RECSA M ove r th e y e a r s . Som e 
p ro to types , base d o n RECSA M an d UNESC O d e s i g n s , hav e bee n designe d b y 
the P r i m a r y Inspec tora t e fo r school s i n Phno m Penh . Thes e prototype s a r e 
to b e t r ie d ou t i n se lec te d c l a s s e s and , i f the y a r e sa t i s fac to ry , pupils ' 
books an d t e a c h e r s ' guide s wil l b e p r e p a r e d t o guid e the i r u s e . 

Photograph 2 6 show s example s o f pap ie r mach e bas - r e l i e f model s an d 
l ino-cut pr int in g block s mad e i n Khmer . Thi s i s abou t th e limi t o f wha t i s 
made a t p r e s e n t . P r i o r i t y o f i n t e r e s t i s i n th e us e o f loca l ma te r i a l , an d 
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during 197 3 som e th i r t y t e a c h e r s ha d a  six-mont h t ra in in g cou r s e i n i t s 
const ruct ion. Th e th i r tee n smal l workshops , se t u p or iginal l y b y UNICE F 
for developin g ski l l s o f p r imar y schoo l ch i ld ren , a r e cu r r en t l y bein g use d 
to produc e teachin g i t ems . Th e ra w mater ia l use d i s wha t th e childre n ca n 
bring in , plu s tha t bough t wit h wha t fund s th e Educationa l Developmen t 
Committee ca n p rov ide . Th e hop e i s tha t eventuall y al l th e p r imar y school s 
of Phno m Pen h ca n b e supplied . I n - s e r v i c e t ra inin g o f d i s t r i c t supe rv i so r s 
and pr inc ipa l s wil l b e organize d i n o r d e r t o p a s s o n th e ne w i d e a s . The n 
the pr inc ipa l s wil l t ra i n the i r staff . Thi s t ra inin g concentrat io n o n ke y 
personnel i s ins is te d upon . ( S e e als o th e sectio n o n Vietnam. ) 

In th e lon g t e rm , Khme r r e a l i z e s somethin g muc h bigge r i s needed . 
The re a r e som e genera l p l a n s , an d som e hel p fro m RECSA M an d INNOTEC H 
and othe r internat iona l an d regiona l agencie s i s hope d fo r i n developin g 
them. Ther e i s a  s t ron g rea l iza t io n tha t the i r educationa l syste m i s 
i r r e l evan t t o th e need s o f th e countr y an d tha t t ra inin g method s a r e 
outmoded. An y improvement s hav e happene d onl y i n Phno m Pen h bu t the y 
feel tha t improvemen t i n r u r a l school s i s becomin g a  p r i o r i t y . Th e wa r h a s , 
of c o u r s e , prevente d th i s . 

KOREA 

There i s a  smal l amoun t o f sc ienc e teachin g appara tu s manufacture d i n th e 
Republic o f Kore a b y commercia l f i rms . I n addit ion , th e Kyongpoo k Studen t 
Science C e n t r e , Taegu , an d Hoeingsun g Teachin g Mater ia l s ' Warehouse , 
Kangwon-do, produc e smal l quan t i t i e s . Som e smal l - sca l e indus t r y whic h 
once produce d scienc e teachin g appara tu s ha s no w turne d ove r t o othe r 
products -  bu t th e capabil i t y t o produc e i t mus t st i l l ex is t . The r e i s 
commercial productio n o f scientifi c equipmen t -  suc h a s ovens , thermometers , 
balances -  no t specif ical l y intende d fo r school s bu t usabl e b y them . 

M r Hakansson , wh o p r epa re d a  r e p o r t o n desig n an d productio n o f schoo l 
sc ience equipmen t i n Kore a (UNESC O Regiona l Offic e fo r Educatio n i n As ia , 
Bangkok, Augus t 1972) , s t a te s tha t althoug h t h e r e wa s a  fai r amoun t o f 
appara tus i n school s an d co l l eges , muc h o f i t wa s t radi t iona l an d no t 
designed fo r th e p r e s e n t curr iculu m an d studen t u s e . Th e equipmen t i n 
most o f th e col lege s wa s supplie d throug h UNICE E a s s i s t a n c e . 

There i s a  proposa l t o se t u p a  Schoo l Scienc e Equipmen t Cent r e t o 
design fo r mas s product ion , an d thi s ma y wel l b y no w hav e mad e som e p ro -
g r e s s . Detai l s o f thi s p roposa l a r e full y se t ou t i n M r Hakansson ' s 
r e p o r t . 

LAOS 

Laos t r a in s i t s t e a c h e r s , t o som e extent , t o mak e scienc e appara tu s wit h 
local m a t e r i a l s , an d a n i n s e rv i c e t ra inin g c o u r s e o n t h i s , ru n b y D r 
Ponniah o f RECSAM , too k p lac e i n Jul y 1973 . Th e Laotia n school s hav e 
few mater ia l s -  pa r t i cu l a r l y a t p r imar y leve l -  and , o f c o u r s e , th e countr y 
i s t e r r i b l y war -wracked . Mos t innovatio n i s introduce d throug h inspec tora l 
v i s i t s t o schools . Th e inspec to r s deman d muc h ini t iat iv e fro m th e t e a c h e r s , 
pa r t i cu la r ly i n suc h mat te r s a s usin g loca l ma te r i a l , an d a s s e r t tha t 
t e ache r s ca n an d wil l mak e thing s fo r themselves . 
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The Directorat e o f Material s an d Educationa l Production s produce s som e 
very simpl e materials . Th e Ministr y o f Educatio n ha s create d th e Nationa l 
Pedagogic Centre , withi n whic h th e Departmen t o f Pedagogi c Material s wil l 
produce material s fo r primar y school s throughou t th e country . 

They expres s th e nee d fo r som e short-ter m consultant s i n th e develop -
ment o f scienc e teachin g material . The y als o wis h t o duplicat e i n larg e 
quantities som e suitabl e material s develope d b y RECSAM . Thu s here , a s 
in mos t countrie s o f th e a rea , ther e i s a  nee d fo r hel p t o se t u p a  nationa l 
science/mathematics worksho p an d ge t adviser s t o trai n counterparts . A s 
with man y othe r countrie s i n a  lik e situatio n i n th e a rea , thei r nee d woul d 
attract fund s i f a n advise r woul d hel p the m prepar e an d submi t a  projec t 
proposal. 

MALAYSIA 

Malaysia alread y manufacture s mor e tha n hal f i t s secondar y schoo l need s 
for scienc e teachin g apparatus . I t ha s recentl y institute d ne w curricul a a t 
this level . Th e Curriculu m Developmen t Centr e i n Kual a Lumpu r i s 
re-designing equipmen t fo r th e teachin g o f integrate d scienc e i n th e class -
room (a s oppose d t o apparatu s whic h need s t o b e use d i n laborator y rooms) . 
Presumably i t i s hope d thi s wil l the n b e produce d b y loca l manufacturers , 
since ther e wil l b e a  larg e market . 

Primary curricul a remai n a s the y were . Apparatu s i s bein g develope d 
at th e Centr e t o sui t thes e curricul a -  apparatu s prototype s fo r loca l 
component manufacture . Thes e component s wil l b e assemble d i n schools . 

A few item s i n cours e o f developmen t a t th e Curriculu m Centr e ar e show n 
in photograp h 27 . Th e ful l wor k o n apparatu s developmen t wil l begi n i n 
1975 whe n a  permanen t buildin g i s pu t up . Thi s will : 

Develop prototyp e equipmen t o f physics , chemistry , biolog y an d 
social science , fo r pre-school , primar y an d lowe r secondar y level , 
for pupi l us e an d teache r demonstration . 

Investigate th e us e o f loca l materials . 
Give technica l know-ho w t o loca l manufacturer s (i n di e an d mould -
making, fo r instance ) an d educational/curriculu m advice . 
Lend it s machin e facilitie s t o othe r Ministr y o f Educatio n depart -
ments -  ETV , fo r example . 
Effect qualit y contro l o n manufacturers , ve t sample s an d advis e o n 
the suitabilit y o f tenders . 
On r a r e occasions , actuall y manufacture . 

Exhibit. 

Malaysia doe s no t expec t it s teacher s t o improvis e th e necessar y 
apparatus fo r teaching ; ther e ar e to o man y difficulties . I n an y case , schoo l 
science equipmen t manufactur e i s no w a  fast-developin g loca l industry . 
Plenty o f commercia l productio n facilitie s exist , muc h o f i t i n smal l 
work shop/cottage industr y form , give n t o a  singl e typ e o f produc t -  suc h a s 
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thermo-plastic ar t ic les . Thes e ar e ofte n i n th e natur e o f famil y affairs , 
often wit h rathe r crud e machiner y an d ill-pai d workers , bu t wel l suite d t o 
science apparatu s manufacture . Ther e i s als o a  rapidly-expandin g sophisti -
cated industry : thi s ca n b e see n i n th e industria l estat e besid e Penan g 
airport. 

Malaysia woul d provid e a  ver y informativ e case-stud y fo r anyon e wantin g 
to examin e ho w schoo l scienc e apparatu s productio n i s bein g successfull y 
pursued. Th e Ministr y o f Educatio n i s obviousl y bot h kee n an d effectiv e i n 
getting th e proces s going . RECSA M ha s provide d advic e an d training , an d 
the material s ar e availabl e i n th e country . CED O (Britis h Council ) ha s 
provided consultant s fo r th e ne w curricul a an d textbooks . 

NEPAL 

A Scienc e Equipmen t Centr e ha s bee n establishe d i n Kathmandu . I t wa s 
initially se t u p a s a  distributio n centr e fo r importe d schoo l scienc e equip -
ment. Plan s ar e no w i n han d fo r th e Centr e t o b e use d t o develo p an d pro -
duce equipmen t locally , alongsid e th e developmen t o f curricul a bein g 
carried ou t b y the Curriculu m Developmen t Centre . 

PAKISTAN 

There ha s bee n fo r som e tim e a n Educationa l Equipmen t Centr e i n Lahore . 
This Centr e ha s bee n attemptin g t o construc t apparatu s suitabl e t o loca l 
needs: generall y suc h item s hav e bee n copie s o f traditiona l apparatus . 
Plans exis t t o improv e th e facilitie s an d activitie s o f thi s Centre . 

PAPUA NE W GUINE A 

An exampl e o f a n 'integrate d science ' primar y schoo l cours e whic h use s a 
mixture o f standar d an d loca l resourc e materia l i s th e Papu a Ne w Guine a 
Primary Scienc e projec t (1) . I t i s a n eas y on e fo r othe r project s t o stud y 
because it s 20 0 o r s o work-card s -  produce d i n thre e handbook s fo r 
teachers -  eac h car r y a  photograp h o f th e material s bein g used . A n 
example i s show n i n photograp h 30 . 

UNICEF originall y supplie d th e standar d apparatus , consistin g o f six -
teen type s o f ite m fo r th e pupil s t o us e an d abou t tw o doze n type s o f ite m 
with whic h th e teache r ca n demonstrate . Th e Educatio n Departmen t supplie d 
some sixtee n type s o f commo n o r domesti c item , availabl e locally . Eac h ki t 
caters fo r fort y pupil s an d i s house d i n a  lockabl e cabine t wit h pull-ou t 
t rays . I n addition , childre n collec t an d brin g i n material s fro m hom e an d 
their surroundings . Thu s ther e ar e similaritie s wit h th e Africa n Primar y 
Science Programm e bu t th e PN G projec t ha s a  mor e define d se t o f experi -
ments an d use s som e schoo l scienc e apparatu s o f a  standar d type . 

(1) Papu a Ne w Guine a Primar y Scienc e 
published b y the Jacarand a P r e s s , Elizabet h Street , 
Brisbane, Australia . 
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THE PHILIPPINE S 

The Philippine s schoo l syste m i s ver y activ e i n curriculu m development . I n 
addition t o th e wor k o f th e Departmen t o f Educatio n an d Culture , th e 
University o f th e Philippines , throug h i t s Scienc e Educatio n Centre , ha s 
produced curriculu m guides , teachers ' guide s an d pupils ' texts , som e stil l 
in a  pilo t stag e an d som e i n commercia l publication . 

There ar e privat e an d publi c schools . Despit e effort s b y th e Departmen t 
and foreig n an d U N agencies , th e proble m o f supplyin g scienc e material s t o 
the 38,00 0 primar y an d intermediat e school s i s almos t insurmountable . 
Standard item s o f equipmen t ar e availabl e locall y (imported ) a t ver y hig h 
prices whic h mean s tha t onl y the r iche r school s ca n acquir e them . Mos t 
other apparatu s i s o f a  home-mad e sor t purchase d ou t o f pett y cas h o r th e 
teacher 's ow n pocket . Ther e ar e course s o n th e us e o f inexpensiv e 
apparatus o r kit s provide d b y internationa l agencies . Teacher s organiz e 
workshop course s base d o n th e constructio n o f UNESC O Sourc e Boo k items . 
Some privat e technica l school s mak e a  smal l amoun t o f apparatu s bu t thi s 
cannot b e widel y sprea d an d i s littl e know n about . On e o r tw o equipmen t 
firms hav e opene d u p i n th e las t fe w year s an d som e importer s hav e begu n 
manufacture t o ne w curriculu m specification s bu t th e outpu t i s smal l a t 
present. 

UNESCO ha s don e a  stud y o f scienc e equipmen t i n Philippin e school s 
with a  vie w t o gettin g a  pilo t productio n uni t i n operation . Essentially , thi s 
unit woul d mak e prototype s an d pursu e thei r manufactur e fa r enoug h t o 
demonstrate t o loca l industr y th e viability , costing , an d technica l processe s 
involved; and , hopefully , convinc e loca l industr y t o undertak e manufacture . 

The UNESC O repor t itsel f i s 'UNESCO-UND P Feasibilit y Stud y o n th e 
Production o f Schoo l Scienc e Equipmen t i n th e Philippines ' b y Crunden , 
Hakansson an d Crellin . (Manila , Jul y 1972 . Published , interna l document , 
at Bangko k b y UNESCO . BK/72/D291-200. ) Thi s ver y thoroug h stud y 
brings ou t man y o f th e problem s an d possibilitie s face d b y a  schoo l scienc e 
apparatus productio n unit . 

SINGAPORE 

Singapore school s ar e relativel y ric h an d ther e ar e fe w majo r problem s i n 
getting apparatu s int o th e schools . Th e curricul a ar e changing , however , 
so ne w apparatu s ha s t o b e obtained . A t present apparatu s i s bough t 
locally fro m firm s whic h eithe r manufactur e o r impor t th e items . Quasi -
governmental industria l agencie s hav e helpe d i n th e desig n an d productio n 
of scienc e apparatu s fo r sal e t o schools . 

SRI LANK A 

Sri Lank a ha s a  productio n uni t a t Pattalagedera , Veyangoda , se t u p an d 
equipped wit h hel p fro m UNESC O an d UNICEF . Unlik e mos t productio n 
units, ther e i s a  proposa l t o mass-produc e there . (Mos t othe r unit s ar e 
prototype makers ; o r the y mak e smal l batches ; o r the y se t ou t t o demon -
strate possibilitie s an d costing s t o encourag e loca l industr y t o undertak e 
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product ion . ) T o thi s end , i t i s gettin g mass-product io n machine s suc h a s 
t u r r e t l a t h e s , a  foundry , an d a  glass-blowin g unit . M r Hakansso n vis i te d 
the uni t i n ea r l y 1974 ; t h e r e i s a  r e p o r t ( in te rna l documen t wit h r e s t r i c t e d 
c i rcu la t ion , UNESCO , Bangko k 1974 , B K S / 7 4 / D / 2 1 9 - 2 5 ) . CED O (no w 
Br i t i sh Council ) wa s e a r l i e r involve d i n thi s uni t an d ha s documentatio n o n 
va r ious a s p e c t s . 

THAILAND 

In Thai land , e lementar y school s despe ra t e l y lac k t e a c h e r s capabl e o f 
teaching an y sc ience . The r e i s a  genera l t eache r shor tag e an d man y 
t e ache r s hav e t o d o a  secon d jo b i n th e evenin g t o ea r n a  livin g wage . Text -
books a r e , o n th e whole , unsa t i s fac to ry ; som e a r e v e r y poor . Mos t 
elementary school s i n Thailan d a r e total l y devoi d o f an y so r t o f teachin g 
mater ia l fo r s c i ence , o r indee d o the r subjec ts . 

A number o f Elementar y Sc ienc e S u p e r v i s o r s hav e p r e p a r e d som e 
t e a c h e r s ' manuals , supplementar y books , experimen t books , an d l i s t s o f 
appa ra tus , t o hel p develo p sc ienc e education . Som e o f th e supe rv i so r s 
have bee n t o RECSA M fo r c o u r s e s ove r th e l a s t t h r e e y e a r s , an d sinc e 
the i r r e t u r n hav e bee n writ in g work - shee t s i n conjunctio n wit h a  For d 
Foundation r e s e a r c h pro jec t . On e supe rv i so r ha s designe d a  sampl e 
sc ience ki t -  photograp h 2 9 -  wit h th e hop e o f gettin g i t repl ica te d an d d i s -
tr ibuted t o e lementar y schools . However , i t s cos t i s aroun d 6 5 U S d o l l a r s , 
and i t the re for e re f lec t s r a t h e r badl y o n th e rea l i s m o f thi s an d othe r 
supe rv i so r s ' p r o j e c t s . 

The Departmen t o f Genera l Educatio n ru n shor t c o u r s e s fo r supe rv i so r s 
on modernizin g elementar y educatio n whic h includ e appara tu s u s e an d 
improvization. UNICE F ha s s ta r te d plannin g a n elementar y scienc e cen t r e 
in Phyatha i School , Bangko k ( a l i b r a r y , l abo ra to r y an d workshop ) t o b e 
equipped wit h a p p a r a t u s , audio-visua l a id s an d worksho p too l s . 

In a  v e r y well-endowe d programm e fo r th e improvemen t o f secondar y 
science teaching , th e Inst i tut e fo r th e Promotio n o f Teachin g Scienc e an d 
Technology ( a Tha i governmen t an d UND P projec t ) i n Bangko k des ign s an d 
makes prototyp e an d smal l - sca l e productio n run s o f appara tu s fo r i t s 
newly-designed c u r r i c u l a . Example s a r e show n i n photograph s 2 8 an d 31. 
It expect s t o wor k o n p r imar y leve l equipmen t l a t e r . I t ha s a  fin e displa y 
of thi s equipmen t -  fo r mathematics , chemis t ry , phys ic s an d biolog y -  i n i t s 
huge ne w buildin g behin d th e UNESC O office . Th e Br i t i s h Counci l 
Curriculum Informatio n Se rv ic e (Educatio n Informatio n an d R e s e a r c h 
Department , 1 0 Spr in g G a r d e n s , Londo n S . W . 1 . ) ha s a  fe w o f th e mater ia l s 
and als o som e o f th e book s o f specification s an d photograph s o f th e I P T S T 
appa ra tu s . 

P r i o r t o th e ful l I P T S T programme , Keit h War r e n an d L a r s Rudstro m 
(UNESCO) designe d som e appara tu s a t Bangkok , l a rge l y fo r th e t ra in in g o f 
technicians ( se e photograp h 32) . On e o f thos e technician s remain s wit h th e 
I P T S T ; th e othe r two , a t t rac te d b y weal th ie r employment , hav e left . Thi s 
i s a  frequen t problem : nat ional s i n man y count r ie s ma y b e pai d onl y a t 
national civi l s e rv ic e r a t e s i f i n a  governmen t p ro jec t . Th e r e su l t i s tha t 
once the y a r e t ra ine d the y r ea l i z e the y hav e a  hig h marke t valu e an d leav e 
for indus t ry . 
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Asia/Latin Americ a 

The UNESC O Pilo t Projec t fo r Chemistr y Teachin g i n Asi a 1964-1970 , 
took plac e i n Bangkok . I t wa s a  high-leve l chemistr y projec t usin g high -
level technique s an d wa s mostl y i n English . A  bland evaluatio n wa s pre -
pared i n Januar y 197 2 b y UNESCO , Pa r i s (SC/WS/505) . I n contrast , th e 
IPTST ha s looke d fo r locally-availabl e chemical s an d material s an d ha s t o 
some exten t aligne d it s syllabu s o n these . 

VIETNAM 

The Republi c o f Vietna m ha s n o spar e spac e i n its classroom s s o ther e i s 
little chanc e o f scienc e material s bein g use d fo r year s t o com e -  a t primar y 
level, a t least . Teacher s us e som e flash-card s an d wall-charts , locall y 
produced b y si lk-scree n printing , bu t wit h sixt y o r sevent y pupil s pe r clas s 
- an d sometime s thre e suc h classe s i n on e roo m -  ther e i s n o othe r possi -
bility i n th e publi c schools . Privat e school s hav e aroun d 10 0 pupils pe r 
c lass . 

In a  recen t conference , th e Vietnames e delegat e officiall y reporte d hi s 
country's difficultie s i n term s suc h a s 'Ho w ca n w e ge t a n overhea d pro -
jector easily? ' 'Ho w ca n w e bu y a  vide o recorde r withou t tax? ' Mean -
while, th e morning' s newspape r (whic h th e conferenc e delegate s ha d jus t 
read) carrie d patheti c picture s o f childre n takin g home-mad e desk s alon g t o 
sit o n th e beac h nea r Quan g Tr i . Forma l report s a t internationa l con -
ferences ofte n d o no t sho w th e truth , an d thi s i n n o wa y help s donor s t o hi t 
the righ t leve l o f internationa l aid . Th e USAI D programm e ha s supplie d 
Vietnam wit h on e hundre d movi e projectors : th e Oversea s Technica l Agenc y 
of Japa n ha s give n projector s an d video-tap e recorder s t o se t u p a n audio -
visual centre . Yet , i n mos t Vietnames e school s ther e i s n o electricity ; 
only a  fe w o f th e larges t school s hav e a  laboratory ; an d ther e ar e n o repai r 
facilities excep t i n th e centra l worksho p i n Saigo n (H o Ch i Min h City) . 

There ar e divisional , provincia l an d regiona l centre s throug h whic h 
apparatus innovatio n coul d b e introduce d -  a t presen t thes e ar e largel y 
supervisory. I n a  conferenc e i n Penan g i n 1973 , a n office r remarke d tha t i n 
ex-French colonie s n o teache r woul d dar e t o introduc e ne w idea s tha t wer e 
not first  suggeste d b y the inspectorate . Thi s i s therefor e a n organizationa l 
matter. It s positiv e sid e wa s als o asser ted ; i f a n inspecto r passe s o n som e 
new idea s an d say s tha t h e wil l la te r chec k an d se e whethe r the y hav e bee n 
implemented, the y wil l b e take n up . Th e office r asserte d tha t RECSA M 
should 'g o an d thum p th e tabl e an d ge t thi s done' . 

Latin America 

BRAZIL 

The UNESC O Pilo t Projec t o n th e Teachin g o f Physic s operate d i n Sa o 
Paulo, Brazi l fro m 1963-196 4 a t th e Institut o Brasilier o d e Educacao , 
Ciencia e  Cultur a (IBECC) . I t wa s conceive d a s bein g fo r th e whol e o f Lati n 
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America (a s wa s th e Chemistr y Projec t i n Bangko k fo r Asia , an d th e Biolog y 
Project fo r Africa) . 

The projec t limite d itsel f t o th e topi c o f Light . Th e tea m wa s mad e u p o f 
three UNESC O experts , thre e consultants , an d twenty-si x teacher s fro m 
universities an d pedagogica l institute s i n eigh t Lati n America n countries . 
They developed , an d physicall y made , 20 0 lot s o f eigh t ki ts . On e o f thes e i s 
shown diagramaticall y i n photograp h 33 . Thes e experimenta l kit s wer e 
accompanied b y 5 0 hour s o f studen t instructio n i n mimeographe d 
programmed-learning text s i n Spanis h an d Portuguese . Th e tea m als o 
produced twelv e shor t silen t (single-concept ) 8mm . films , an d prepare d a 
30 minute soun d fil m an d eigh t televisio n programmes . Thi s tou r d e forc e 
took onl y on e year . 

The material s ar e stil l availabl e (commercially , i t i s thought ) an d ar e 
probably no w a t leas t partl y translate d int o English . Furthe r detail s ca n b e 
had fro m D r Nahu m Joel (wh o wa s assistan t directo r o f th e project) , 
UNESCO, P a r i s . Th e projec t i s als o describe d i n a  UNESC O bookle t 
(reference SC/WS/160) . 

The FUNBE C ki ts , whic h hav e alread y bee n mentione d o n pages 5 - 6 an d 
which wil l b e mentione d agai n o n pages 4 3 an d 44,  ar e als o o f importanc e i n 
Brazilian an d Lati n America n context . 

COSTA RIC A 

Apparatus fo r loca l constructio n ha s bee n designe d i n Cost a Ric a b y th e 
Programa Conjunt o Gobierno-UNESCO-UNICEF , unde r th e Ministr y o f 
Public Education , Sa n Jose . Detaile d drawing s hav e bee n produce d an d 
some prototype s made , usin g wood , tinplat e an d meta l s tr ip . A  few o f thes e 
items ar e show n i n photograp h 36 . Blueprint s ar e show n i n photograph s 3 4 
and 35 . I t wa s hope d tha t loca l workshop s woul d b e abl e t o undertak e th e 
production bu t ther e wa s som e doub t abou t th e commercia l viabilit y o f th e 
enterprise, bu t thi s informatio n i s onl y u p t o 1972 . A t tha t stage , the y 
were considerin g usin g instea d th e low-cos t Japanes e mini-scienc e plasti c 
ki ts . 

Other Countries 

ISRAEL 

The Curriculu m Centr e o f th e Ministr y o f Educatio n an d Cultur e i n 
Jerusalem, Is rae l , ha s create d a  non-vocationa l curriculu m fo r a  moder n 
approach t o agricultur e an d rura l science . The y hav e produce d apparatu s 
ki ts , books , work-sheets , blueprint s fo r 'lan d laboratories ' an d s o on . 
There i s a  genera l descriptio n o f th e projec t i n a  Ministr y publicatio n i n 
English: 'Let ' s Gro w Plants ' (Ministr y o f Educatio n an d Culture , 
Jerusalem, 1971) . 
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Other countrie s 

In I s rae l , a  commercia l firm , O r an d Ko l (1) , produce s scienc e teachin g 
apparatus o f a  simple , moder n kin d -  som e o f whic h ma y b e t o Sore n 
Hakansson's designs . I t i s mainl y applicabl e t o secondar y leve l an d mos t o f 
it i s fo r physics . Som e sample s ar e show n i n photograph s 3 7 an d 38 . Th e 
firm, whic h i s hal f governmen t owned , planne d th e apparatu s partl y unde r 
the sponsorshi p o f UNESCO . Th e simplicit y o f for m (an d presumabl y th e 
consequent relativel y lowe r cost ) o f man y o f th e item s i s a  pleasin g contras t 
with muc h o f th e commercia l apparatu s availabl e elsewhere . 

(1) O r an d Kol , Israel i Corporatio n fo r Educationa l Material s 
Limited, 4 0 Ebe n Gvire l Street , Tel-Aviv , Is rae l . 

TURKEY 

The Ministr y o f Technica l Educatio n established , som e eightee n year s ago , 
a Trad e Schoo l t o construc t apparatu s an d equipmen t fo r th e schoo l system . 
This 'Trad e School ' employ s som e 1,40 0 people , an d produce s approxi -
mately 80 % of th e country' s educationa l equipmen t needs . 

Approximately fiv e year s ag o a n Audio-Visua l Aid s Uni t wa s separatel y 
established t o mee t th e educationa l requirement s i n thi s field . 
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