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Introduction 

In 197 5 the Commonwealt h Secretar ia t , actin g on  th e recommendation s 
of membe r states , initiate d a  programm e o f investigatio n an d assis t -
ance i n th e fiel d o f low-cos t productio n o f schoo l scienc e equipment . 
The programm e starte d wit h th e publicatio n i n 197 5 of Th e Productio n 
of Schoo l Scienc e Equipmen t -  a  revie w o f development s (1) , an d plan s 
were the n mad e t o hol d thre e regiona l seminar s t o conside r th e 
provision o f relevan t scienc e teachin g equipmen t fro m loca l an d othe r 
sources . 

To provid e backgroun d materia l fo r th e firs t o f thos e meeting s i t wa s 
felt tha t studie s o f som e o f th e existin g centres , woul d b e usefu l 
resource material . Fou r centres , eac h concerne d i n on e wa y o r 
another wit h gettin g scienc e teachin g apparatu s int o th e classroom . 
were selecte d fo r th e study . Thes e studie s wer e use d a t th e firs t 
regional semina r hel d i n Nassau , Bahama s i n Novembe r 1976(2) , an d 
again a t th e second , hel d i n Da r e s Salaam , Tanzani a i n Septembe r 
1977(3). 

Subsequent feedbac k an d request s hav e indicate d tha t i t woul d b e use -
ful t o hav e th e studie s publishe d a s a  separat e publication , eve n 
though the y wer e summarize d an d printe d i n th e repor t of  th e firs t 
regional meeting . 

The studie s wer e originall y carr ie d ou t earl y i n T97 6 throug h fund s 
provided b y th e Commonwealt h Fun d fo r Technica l Co-operation . 
A further sectio n ha s no w bee n adde d t o dra w attentio n t o som e of  th e 
similarities an d difference s i n th e mode s of  operatio n an d organizatio n 
of th e cen t res . I t i s no t intende d tha t an y o f th e centre s shoul d b e 
considered a s model s t o b e faithfull y copie d sinc e the y hav e t o reflec t 
the nationa l goal s an d environmenta l realitie s the y hav e bee n 
established t o se rve . Instead , eac h stud y focuse s attentio n on 
problems an d consideration s whic h hav e t o b e accounte d fo r whe n th e 
establishment o f som e for m o f loca l productio n o f schoo l scienc e 
teaching equipmen t i s bein g considered . 

Because th e tw o regiona l seminar s hav e deliberate d o n thes e factors , 
it i s recommende d tha t th e semina r report s shoul d b e rea d i n con -
junction wit h thi s publication . Th e fina l semina r i n th e curren t 
programme wil l b e hel d i n Papu a Ne w Guine a i n Marc h 1979 . i t i s 
expected tha t thi s meetin g wil l dra w togethe r th e wor k o f th e previou s 
seminars an d provid e stron g guideline s whic h ca n b e use d b y a  countr y 
wishing t o star t producin g som e o f it s ow n teachin g materials . 

1. Th e Productio n o f Schoo l Scienc e Equipmen t -  a  revie w o f 
developments. Commonwealt h Secretaria t publication , 1975 . 

2. Low-Cos t Scienc e Teachin g Equipmen t 
Report o f a  Commonwealt h Regiona l Seminar/Worksho p 
Nassau, Bahamas , 16-2 6 Novembe r 1976 . 

3 . Low-Cos t Scienc e Teachin g Equipment: 2 
Report of a  Commonwealt h Regiona l Seminar / Worksho p 
Dar e s Salaam , Tanzania , 20-3 0 Septembe r 1977 . 
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Section 1 

Background 

S ta t i s t i c s o f 
Education 

National Curr icu lu m 
Development 

THE NATIONA L COUNCI L O F 

EDUCATIONAL RESEARC H AN D TRAINING : INDI A 

The predominan t pa t t e r n o f educat io n i n Indi a compr i se s eigh t y e a r s 
of in tegra te d e lementa r y educa t ion , th re e y e a r s o f secondar y educa -
tion wit h d ivers i f ie d c o u r s e s t o giv e i t a  vocat iona l b ia s an d mak e i t 
a te rmina l poin t fo r en t r y int o a  t r ad e o r h ighe r educat ion , an d th re e 
y e a r s o f un ive r s i t y educat io n leadin g t o a  f i r s t d e g r e e . Som e o f th e 
s t a t e s hav e adopte d a  pa t t e r n o f seve n y e a r s o f e lementa r y educa t ion . 
However , i n 196 6 th e Educatio n Commissio n suggeste d a  unifor m 
pa t t e rn o f 1 5 y e a r s ' dura t io n leadin g t o th e f i r s t deg re e (1 0 y e a r s o f 
g e n e r a l educa t ion , tw o y e a r s o f g e n e r a l o r vocat iona l educatio n a t 
the h ighe r s econda r y leve l an d th re e y e a r s fo r th e f i r s t d e g r e e ) . 

This p a t t e r n , r e f e r r e d t o a s th e 1 0 +  2  sys t em , ha s a l r ead y bee n 
introduced i n ove r hal f th e s t a t e s an d wil l shor t l y b e introduce d i n 
s e v e r a l mor e • 

The F i r s t Al l - Indi a Educat iona l Su rve y wa s conducte d i n 195 7 b y th e 
Minis t ry o f Educat ion . I n 1965-6 6 th e Secon d All-Indi a Educationa l 
S u r v e y wa s c a r r i e d ou t b y th e Nationa l Counci l o f Educat iona l 
R e s e a r c h an d Tra in in g (NCERT ) fo r th e Minis t r y o f Educatio n an d 
Soc ia l Welfar e an d th e Plannin g Commiss ion . I n 197 3 th e Minis t r y 
of Educatio n decide d t o hav e th e Thir d All-Indi a Educat iona l S u r v e y . 
Though th e ful l r e s u l t s o f th e su rve y hav e no t bee n finall y p r e s e n t e d , 
some p rov i s iona l da t a o n schoo l educat io n hav e bee n r e l e a s e d . Thes e 
show tha t i n 197 3 the r e wer e 461,86 4 p r i m a r y s c h o o l s , 87 ,70 2 middl e 
s c h o o l s , 32 ,77 9 s econda r y s c h o o l s , 6 ,80 5 highe r s econda r y school s 
and 2 ,93 8 in te rmedia t e an d junio r co l lege s i n th e coun t ry . Altogethe r 
t he re wer e ove r 8 2 millio n pupi l s i n schoo l , o f who m ove r 6 0 millio n 
w e r e i n c l a s s e s 1  to V  ( p r i m a r y ) . 

T rad i t i ona l ly , eac h s ta t e i n Indi a wa s fre e t o decid e i t s ow n polic y 
for educatio n an d i t s ow n s t r u c t u r e . Bu t wit h a  vie w t o improvin g 
school educat io n i n th e count r y a s a  whole , th e Nationa l Counci l o f 
Educat ional R e s e a r c h an d Tra in in g (NCERT ) wa s se t u p i n 196 1 b y 
the Governmen t o f India . Th e NCER T i s a n autonomou s bod y wholl y 
financed b y th e Government . I t function s a s th e academi c adv i se r t o 
the Min is t r y o f Educatio n an d Soc ia l We l f a r e . 

In th e fiel d o f cu r r i cu lu m developmen t th e Counci l i s involve d i n 
devis ing s tandar d c u r r i c u l a i n a l l th e schoo l subjec t s an d i n p r o -
ducing mode l sy l l abuse s an d teachin g ma te r i a l s whic h a r e the n offere d 
to th e s t a t e s fo r adoptio n o r adaptat io n t o the i r r e q u i r e m e n t s . Fe w 
other cu r r i cu lu m p r o j e c t s a r e i n ex is tenc e o r hav e exis te d i n r e c e n t 
t imes . Th e l a r g e s t s e p a r a t e p ro jec t wa s th e Bomba y Municipa l P r o -
j ec t , a n act ivi t y develope d b y th e All-Indi a Sc ienc e T e a c h e r s ' 
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Association an d assiste d b y th e Britis h Counci l wit h a  Nuffield-base d 
approach. A s it s nam e implies , thi s projec t wa s operativ e i n th e 
Municipality o f Bombay , Britis h Counci l assistanc e cease d i n 1975 . 
Another smal l projec t i s i n existenc e i n Hoshangaba d i n Utta r Pradesh . 
This projec t i s a  rura l educatio n projec t base d o n a n Institut e fo r 
Rural Development . Th e projec t ha s bee n i n existenc e fo r som e 
three yea r s , an d i s a  scienc e teachin g projec t operatin g i n 1 6 tria l 
schools. Th e Physic s Departmen t o f Delh i Universit y i s assistin g 
with thi s project , particularl y i n it s evaluation . 

Both o f thes e project s hav e incorporate d materia l develope d b y th e 
All-India Scienc e Teachers ' Associatio n Stud y Groups . 

The NCER T wa s establishe d o n 1  September 196 1 wit h it s head -
quarters i n Ne w Delhi . I t undertakes , aids , promote s an d co -
ordinates researc h i n al l branche s o f education . I t organize s exten -
sion services , an d pre-servic e an d in-servic e trainin g mainl y a t 
advanced level . I t undertake s an d organize s studies , investigation s 
and survey s relatin g t o educationa l matter s o r th e appraisa l o f 
educational programmes . I t disseminate s improve d technique s an d 
prac t ices , an d i t act s a s a  clearin g hous e fo r idea s an d informatio n 
on al l matter s relatin g t o schoo l education . I t ha s it s ow n publishin g 
house, producin g textbooks , supplementar y r e a d e r s , researc h mono -
graphs, educationa l journal s an d a  variet y o f educationa l material s 
on a  "n o profi t n o loss " bas i s . I t als o ha s a  larg e purpose-buil t work -
shop wher e scienc e kit s ar e designe d an d developed . Detail s o f thi s 
workshop ar e give n la te r . 

The NCER T function s throug h si x constituen t unit s a s show n i n 
Diagram 1 . Thes e ar e th e Nationa l Institut e o f Educatio n (NIE ) an d 

The Nationa l Counci l 
of Educationa l 
Research an d 
Training 

Dept o f Educatio n i n Socia l Science s 
and Humanitie s (wit h a  specia l uni t o n 
languages) 

Dept o f Educatio n i n Scienc e an d Math s 
Dept o f Teache r Educatio n 
Dept o f Educationa l Psycholog y an d 
Foundations o f Educatio n 
Dept o f Schoo l Educatio n 
Work Experienc e an d Vocalizatio n 
in Educatio n Uni t 
Examination Researc h Uni t 
Examination Refor m Uni t 
National Talen t Searc h Uni t 

Dept o f Textbook s 
Dept o f Teachin g Aid s 
Workshop Departmen t 
Publication Departmen t 
Survey an d Dat a Processin g Uni t 

COMMITTEES O F NCER T 

General Bod y 
Executive Committe e 
Programme an d Researc h Committe e 
Educational Researc h an d Innovatio n 
Committee (ERIC ) 

Diagram 1 . Th e Structur e o f th e NCER T 
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The Nationa l 
Institute o f Educatio n 

The Centr e fo r 
Educational 
Technology 

The Policy , Plannin g 
and Evaluatio n Uni t 

Department o f 
Education i n Scienc e 
and Mathematic s 

the Centr e fo r Educationa l Technolog y (CET ) a t Ne w Delhi , an d th e 
four Regiona l College s o f Educatio n (RCEs ) a t Ajmer , Bhopal , 
Bhubaneswar an d Mysore . I t maintain s liaiso n wit h al l relevan t insti -
tutions furtherin g th e aim s o f schoo l education , an d als o wit h Stat e 
Ministries o f Educatio n throug h a  networ k o f 1 5 fiel d offices . 

The Nationa l Institut e o f Educatio n (NIE ) i s concerne d mainl y wit h 
conducting researc h o n problem s o f schoo l education . A s th e dia -
gram shows , i t work s throug h a  numbe r o f academi c department s 
( e .g . educatio n i n scienc e an d mathematics ) an d servic e an d pro -
duction department s an d unit s ( e .g . th e teachin g aid s department , 
and th e surve y an d dat a processin g unit) . 

The Nationa l Talen t Searc h Uni t conduct s a n annua l competitio n fo r 
final-year secondar y student s an d provide s scholarship s i n th e basi c 
sciences an d mathematic s t o successfu l participants . Th e NI E als o 
organizes severa l trainin g programmes , seminar s an d workshop s fo r 
teachers , teache r educators , educationa l administrators , an d others . 

The Centr e fo r Educationa l Technolog y (CET ) wa s se t u p b y NCER T 
in 1973 . I t i s concerne d wit h th e developmen t o f innovatio n i n educa -
tion usin g th e variou s communicatio n media . A t presen t CE T i s 
operating a  Satellit e Instructiona l Televisio n Experimen t (SITE ) usin g 
the Applie d Technolog y Satellit e No. 6 loane d b y th e U . S . A . fo r on e 
year (Augus t 197 5 t o Jul y 1976) . Thi s experimen t involve s 2,4.0 0 
villages locate d i n si x s ta tes , an d i s a  two-fol d programm e o f primar y 
teacher re-orientatio n an d adul t education . Fo r th e firs t o f thes e 
programmes, b y developing a  multi-medi a packag e fo r trainin g scienc e 
teachers a t th e primar y leve l (wit h SIT E a s on e componen t o f th e 
package), i t i s hope d tha t a  twelve-da y trainin g cours e fo r 96,00 0 
primary schoo l teacher s wil l b e possible . Sinc e upward s o f a  millio n 
primary teacher s wil l nee d retrainin g t o mee t th e demand s o f th e 
NCERT primar y scienc e curriculum , th e projec t i s o f hig h importance . 

The Policy , Plannin g an d Evaluatio n Uni t o f NCER T act s a s a 
clearing hous e fo r idea s an d informatio n o n educationa l researc h 
and training , an d a n Educationa l Researc h an d Innovatio n Committe e 
(ERIC) wa s constitute d t o promot e researc h an d financ e suitabl e 
research project s outsid e o f NCERT . 

In 196 3 th e Governmen t o f Indi a aske d a  UNESC O missio n t o repor t 
upon a  desirabl e for m o f scienc e an d mathematic s educatio n fo r th e 
country. Th e missio n recommende d a  complet e refor m o f th e curr i -
culum, an d th e provisio n o f printe d materia l an d kit s o f equipment • 
The patter n o f educatio n fo r scienc e an d mathematic s wa s suggeste d 
as being : Stag e 1 , Classe s I-V ; Stag e 2 , Classe s V1-V1I1 ; an d Stag e 
3, Classe s 1X-X1 . 

At th e firs t stag e s t res s shoul d b e lai d o n obtainin g informatio n abou t 
the non-livin g nature , an d arithmeti c wit h som e geometry . A t th e 
second stag e a  disciplinar y approac h t o teachin g Physics , Chemistr y 
and Biolog y shoul d b e adopted . Biolog y an d Physic s shoul d b e intro -
duced i n Clas s IV , throug h t o Clas s VI , whils t Chemistr y shoul d b e 
introduced a t Clas s V  thereby allowin g th e basi c Physic s knowledg e 
to allo w a  fulle r developmen t o f th e studie s o f th e propertie s o f matte r 
in Chemistry . I n th e thir d stag e a  numbe r o f stream s shoul d b e pro -
vided suc h a s science , humanities , an d technology . Onl y i n th e 
science strea m woul d physics , chemistr y an d biolog y b e taught . 

Under th e ne w twelve-yea r patter n o f schoolin g (1975 ) th e stage s 
become: Stag e 1 , Classe s I-V ; Stag e 2 , Classe s VI-VIII ; Stag e 3 , 
Classes I X an d X ; an d Stag e 4 , Classe s X I an d XII . 

Science an d mathematic s wil l b e taugh t t o al l u p t o th e en d o f Stag e 3, 
with streamin g startin g i n Stag e 4 , thereb y ensurin g a  genera l 
science backgroun d fo r al l pupils . 
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Further recommendation s mad e b y th e missio n relate d t o equippin g 
schools fo r teachin g scienc e an d mathematics . I t wa s recommende d 
that, sinc e i t woul d no t b e financiall y possibl e t o provid e scienc e 
laboratories an d equipmen t i n al l schools , a t leas t a  smal l demon -
stration benc h shoul d b e provided . I n additio n a  Centra l Scienc e 
Workshop shoul d b e establishe d whic h coul d car r y ou t wor k alon g 
four majo r l ines : 

(a) Studyin g th e equipmen t fo r teachin g scienc e tha t i s manufacture d 
by industry , an d explorin g ho w it s qualit y coul d b e improved . 

(b) Designing , manufacturin g an d experimenta l testin g o f ne w 
teaching equipment . 

(c) Utilizatio n o f th e bes t India n an d foreig n experienc e fo r design -
ing an d producin g teachin g equipment . 

(d) Producin g ne w design s fo r manufactur e b y industry . 

Other recommendation s include d th e trainin g o f scienc e an d mathe -
matics teachers , an d researc h i n scienc e an d mathematic s education . 

Following thes e recommendations , a  projec t fo r curriculu m develop -
ment materialized , an d i n Septembe r 196 5 wor k bega n i n th e Dep -
artment o f Educatio n i n Scienc e an d Mathematics . UNESC O expert s 
were mad e availabl e t o ass is t wit h th e implementatio n o f th e curr i -
culum developmen t project , whic h wa s t o develo p no t onl y th e relevan t 
syllabus bu t als o textbooks , teachers ' guide s an d kit s o f equipmen t 
related t o th e differen t subject s an d level s o f education . I t wa s 
intended tha t th e materia l shoul d b e a s flexibl e a s possibl e so  tha t 
each stat e coul d adap t i t t o it s ow n specia l need s withou t losin g th e 
spirit o f th e approac h whic h wa s t o b e base d upo n experimentatio n 
and enquiry . T o facilitat e a s widesprea d a  representatio n a s 
possible i n th e curriculu m developmen t work , 2 0 stud y group s wer e 
established i n variou s universit y cen t res . The y consiste d no t onl y o f 
teachers bu t als o o f scient is ts . Th e task s assigne d t o thes e stud y 
groups wer e t o develo p instructiona l materia l fo r th e entir e schoo l 
stage i n mathematics , an d fo r th e secondar y stag e fro m clas s V/V l 
upwards fo r physics , chemistr y an d biology . 

These stud y group s appeare d t o hav e varyin g degree s o f success , an d 
a grea t dea l o f centralize d co-ordinatio n occurre d t o finaliz e th e 
materials; fo r exampl e th e physic s group s prepare d separat e material s 
and th e fina l officia l versio n afte r som e difficulties . (On e se t o f 
materials develope d b y a  stud y grou p i s apparentl y th e basi s o f th e 
Bombay Municipalit y Project . ) 

The Centra l Scienc e Worksho p (no w th e Worksho p Department ) bega n 
designing an d developin g kit s i n 1968 . Th e firs t wer e Physic s 1 , an d 
a smal l chemistr y ki t fo r th e middl e schools . I n 196 9 a  fe w prototype s 
of th e primar y scienc e ki t wer e developed , leadin g eventuall y t o th e 
comprehensive primar y scienc e ki t whic h wa s containe d i n a  bo x an d 
had it s ow n in-buil t demonstratio n tabl e (flap ) an d chal k board. Th e 
kit als o containe d a  se t o f han d tool s t o enabl e th e teache r t o improvis e 
some item s fo r himself . Th e ki t wa s develope d fo r th e villag e primar y 
school whic h woul d onl y hav e th e minimu m o f classroo m fittings . 

Physics Ki t 2  an d Chemistr y Kit , followe d b y Biolog y wer e nex t 
developed, wit h th e Physic s Ki t 3  th e las t t o b e developed . Thes e kit s 
were o f tw o types , on e fo r demonstratio n t o clas s size s o f 3 5 t o 4 0 
and pupils ' kit s fo r group s o f fou r t o si x students . 

Implementation o f Th e governmen t prepare d a  plan o f operatio n i n conjunctio n wit h 
the Scienc e Educatio n UNICEF / UNESCO fo r th e pilo t projec t o n a  nationa l basi s fo r th e 
Project improvemen t o f scienc e teaching . Unde r thi s plan , UNICE F agree d 

to provid e fund s fo r (a ) translatin g an d printin g th e syllabu s an d 
instructional materials , (b ) scienc e laborator y equipmen t fo r trainin g 
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institutions, (c)  teache r training , (d ) th e suppl y o f kit s t o schools , 
and (d ) a  limite d suppl y o f pape r fo r printin g th e instructiona l 
materials. 

To implemen t th e Scienc e Educatio n Projec t th e state s wer e encour -
aged t o se t u p Stat e Institute s o f Scienc e Educatio n (SISEs ) o r 
science wing s t o thei r Stat e Institute s o f Educatio n (SIEs) . Som e 
states alread y ha d suc h institutes . I t wa s envisage d tha t thes e insti -
tutes woul d provid e in-servic e trainin g an d orientatio n programme s 
for teachers . I n addition , a  numbe r o f ke y teache r trainin g institu -
tions wer e identifie d t o assis t i n th e projec t implementation . Th e 
basis o f selectio n wa s mad e upo n th e suitabilit y o f staf f an d facilities . 
Initially 57 9 institution s wer e identifie d an d receive d scienc e equip -
ment provide d b y UNICEF . I t consiste d o f importe d kit s o f tradi -
tional apparatu s intende d t o equi p th e laboratorie s t o a  give n stan -
dard. A  late r evaluatio n reveale d tha t som e o f th e institution s wer e 
not suitabl e t o utiliz e th e equipmen t effectively , an d i t wa s decide d 
that an y futur e institution s woul d b e selecte d onl y afte r inspectio n b y 
NCERT fiel d staff . 

It wa s decide d t o tr y ou t th e NCER T materia l i n a  number o f experi -
mental schools . Consequentl y som e 1,20 0 primar y an d 70 0 middl e 
schools wer e selecte d throughou t th e countr y representin g 3 0 state s 
of th e union . 

Responsibility fo r providin g th e scienc e kit s neede d fo r th e pilo t 
project wa s take n b y th e Worksho p Departmen t o f NCERT . A s onl y 
limited fund s wer e availabl e fo r th e project , i t wa s decide d t o con -
centrate on  th e demonstratio n kit s rathe r tha n th e pupils ' k i ts . Th e 
workshop wa s strengthene d i n variou s section s t o mee t th e demand s 
to b e mad e o n it , an d th e toa l numbe r o f kit s provide d u p t o th e 
middle o f 197 5 was : 

69/70 70/7 1 71/7 2 72/7 3 73/7 4 74/7 5 75/7 6 
Primary Science 

Physics 1 

2 

3 
Biology 1 

Biology Dem. 

Chemistry Dem. 

- ' 

69 
-

-

-

-
-

760 

426 

-

-
468 

-
-

188 

130 

351 
-

129 
350 
350 

155 
116 

213 
175 
108 

211 

214 

61 
40 

57 
437 
4 
56 

57 

110 
68 

124 

44 

-

129 

129 

47* 
25 

67 
35 

-

65 

65 
Physics Clas s -  -  46 7 1,57 1 -  48 0 

* 1,500 Primar y Scienc e Kit s hav e bee n produce d fo r th e Republi c 
of Afghanistan , an d a  furthe r 80 0 fo r direc t purchas e b y tw o s ta tes . 

It i s anticipate d tha t som e 8,00 0 primary kit s wil l b e produce d fo r 
UNICEF durin g 1976 . 

The projec t pla n wa s envisage d a s havin g thre e phase s -  th e pilo t 
phase,-the wide r introductio n phase , an d universalization . Th e 
degree o f progres s throug h thes e phase s ha s varie d fro m stat e t o 
s ta te . UNICE F assistanc e a t th e wide r introductio n phas e ha s bee n 
limited t o primar y educatio n only , whic h i n tur n ha s affecte d it s 
implementation i n som e s ta tes . 

The Workshop Departmen t i s i n a  purpose-buil t buildin g i n clos e 
proximity t o th e Scienc e an d Mathematic s Departmen t an d i s a  single -
storey buildin g fo r th e mos t par t wit h a  smal l first-floo r are a ove r 
part o f th e building . 

The component s o f th e Worksho p Departmen t a r e : mai n workshop ; 
prototype desig n workshop ; die s an d shee t meta l workshop ; optic s 
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glass workshop ; woo d workshop ; plasti c workshop ; foundry ; elec -
troplating shop ; pain t shop ; weldin g bay ; electrica l repair/main -
tenance shop ; design/developmen t office ; displa y laboratory ; mai n 
stores (material) ; store s ( spares , stoc k an d inspection) ; complete d 
kit s tores ; assembl y area ; reproduction/duplicatin g area ; genera l 
office an d administratio n section . 

The Departmen t ha s approximatel y 10 0 member s o f staf f and , 
depending o n demand , i t als o employ s a  dail y labou r force . Diagra m 
2 outline s th e staf f s t ructure , bu t i t shoul d b e note d tha t a  parti -
cular titl e doe s no t necessari l y reflec t th e actua l dutie s o f a n indivi -
dual. Fo r example , o f th e Technica l Officers , on e i s responsibl e 
for offic e administration , and , i n th e Fin e Mechani c grade , tw o ar e 
in th e packagin g section . 

Diagram 3  o n pag e 9  indicate s th e layou t o f th e Worksho p Depart -
ment (no t t o scale) . 

Staff ar e recruite d throug h nationa l advertising , an d th e successfu l 
applicants ar e appointe d t o thei r appropriat e grade . A  system exist s 
whereby an y individua l wh o show s aptitud e ca n appl y fo r th e relevan t 
trade tes t an d b e up-graded . (Suc h a  syste m promote s staf f improve -
ment an d encourage s harmoniou s workin g relationships. ) 

The polic y o f th e worksho p ha s apparentl y bee n toward s flexibilit y 
of staffing . Beside s eac h individua l havin g hi s specifi c duties , per -
sonnel ca n als o b e co-opte d t o othe r dutie s a s th e deman d nece -
ss i ta tes . Thi s enable s th e NCER T t o supplemen t deman d area s an d 
remove bottleneck s whe n the y loo k lik e occurring . Suc h a  policy , 
although ofte n writte n int o civi l servic e condition s o f employment , 
is no t alway s effectivel y enforceabl e an d ofte n res t s on  goo d 
employer/staff re la t ions . 

Diagram 2 . Staf f Structur e o f th e Worksho p Departmen t 
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Diagram 3.  Sketc h o f th e Worksho p Departmen t (no t t o sca le ) 
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The NCER T i s wholl y finance d b y th e Governmen t o f India . Fro m 
the budge t th e worksho p ha s bee n allocate d 500,00 0 rupee s fo r 
1975/76 fisca l year , wit h a  furthe r 50,00 0 rupee s fo r researc h an d 
development. O f th e 500,00 0 rupees , 60 % is spen t o n th e purchasin g 
of ra w materials , an d th e sal e o f th e kit s i s normall y expecte d t o 
replace thi s expenditure . I t i s expecte d tha t th e worksho p wil l even -
tually b e self-supportin g financially , sellin g it s product s o n a  no -
profit no-los s bas is , whic h i s no t th e cas e a t present . A  labou r 
cost' figur e i s include d i n th e pric e o f th e kit s an d thi s amoun t i s 
reckoned a t 60 % of th e staf f costs.  (Ful l staf f cost s ar e no t include d 
since th e worksho p als o undertake s maintenanc e fo r th e whol e o f th e 
NCERT.) 

Kits ar e purchase d throug h eac h Stat e Ministr y o f Education . 
Direct purchase s canno t b e mad e b y schools , no r i s i t possibl e fo r 
them t o obtai n spar e part s o r replacemen t item s a t th e moment . 

The cos t i n rupee s o f th e ki t wa s quote d a s bein g : 

Primary Scienc e Ki t 
Physics Ki t 1 

Physics Ki t 2 

Physics Ki t 3 
Chemistry Ki t 

" (pupils ) 
Biology Ki t 

(Pupils ' Kit s hav e bee n discontinue d du e 

210 

206 

250 

350 

420 
224 

350 

to th e 
emphasis o n primar y work. ) 

(January 1976 , £ 1 =  17.9 rupees . ) 

In genera l th e kit s wer e develope d b y clos e liaiso n wit h th e staf f 
groups o f th e Scienc e an d Mathematic s Department , a s wel l a s wit h 
the UNESC O specialist s supplie d unde r th e UNDP/UNESC O ass is -
tance t o th e NCERT . Fro m th e worksho p desig n staff' s poin t o f 
view, interchang e o f staf f too k plac e whe n developin g a  piec e o f 
apparatus, thereb y allowin g mor e tha n on e individua l t o participat e 
in th e desig n a t variou s s tages . Material s wer e trie d ou t i n a  loca l 
school, and , wher e necessary , modifie d prio r t o inclusio n i n th e 
k i t s . 

During th e proces s o f development , th e productio n aspec t o f th e 
apparatus wa s kep t i n mind , thereb y facilitatin g a  minimu m o f chang e 
between th e for m o f th e prototyp e an d th e for m o f th e finishe d pro -
duction ite m .  O n completio n o f developmen t o f th e item , worksho p 
production drawing s wer e produced . The y ar e availabl e fo r anyon e 
wishing t o construc t th e apparatus . 

In additio n t o th e facilitie s fo r constructin g apparatu s provide d i n th e 
Workshop Department , a  numbe r o f item s ar e constructe d b y loca l 
manufacturers. Currentl y ther e ar e som e twelv e commercia l manu -
facturers wh o tende r fo r th e batc h requirement s o f th e ki ts . Th e 
system i s t o reques t tender s fo r a  fixe d numbe r o f item s wit h th e 
suppliers workin g t o th e stric t requirement s o f th e Department . 
Poor qualit y contro l ha s bee n experience d i n th e past , an d al l item s 
submitted t o th e worksho p ar e inspecte d b y selecte d member s o f th e 
workshop staf f prio r t o acceptance . 

By maintainin g thei r ow n qualit y contro l standards , th e reliabilit y o f 
the manufacturer s ha s improved , particularl y sinc e eac h manu -
facturer 's tende r r es t s heavil y o n th e qualit y o f hi s pas t product . 
New tende r companie s hav e t o suppl y sampl e product s prio r t o 

Development o f 
Science Kit s 
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approval fo r tender . I n additio n t o supplyin g th e need s o f th e Dep -
artment, thes e companie s als o offe r thei r product s o n th e ope n marke t 
for purchas e b y schools , e tc . Th e Departmen t supplie s a  lis t o f 
such supplier s t o al l school s wh o writ e t o th e NCER T fo r informatio n 
on th e availabilit y o f th e kit s (se e pag e 13) . 

Under th e cours e wor k activitie s o f th e Scienc e an d Mathematic s 
Department th e worksho p ha s hel d tw o course s o n qualit y control . 
These hav e bee n fo r member s o f stat e Ministrie s o f Educatio n wh o 
have provide d Qualit y Contro l Officer s t o specificall y monito r th e 
quality o f product s whe n purchase d fro m commercia l suppliers . Th e 
participants hav e bee n instructe d i n th e requirement s o f thei r dutie s 
and hav e bee n provide d wit h a  ki t o f instrument s an d wit h sample s 
purchased ou t o f UNICE F funds . 

AN EXAMPL E O F MATERIA L RELATE D T O PRIMAR Y SCIENC E 

REFERENCE BOOK S PUBLISHE D (NCERT ) 

Textbooks 

"Science i s Doing " fo r Clas s II I 
"Science i s Doing " fo r Clas s I V 
"Science i s Doing " fo r Clas s V 

Teacher's Guide s 

Teacher's Guid e t o "Scienc e i s Doing " fo r Clas s III 
Teacher's Guid e t o "Scienc e i s Doing " fo r Clas s I V 
Teacher's Guid e t o "Scienc e i s Doing " fo r Clas s V 

Teacher's Handbook s o f Activitie s 

General Scienc e -  A  Handbook o f Activitie s fo r Primar y School s Vol . 1 
General Scienc e -  A  Handbook o f Activitie s fo r Primar y School s Vol . 2 
General Scienc e -  A  Handbook o f Activitie s fo r Primar y School s Vol . 3 

Kit Guid e 

SCIENTIFIC TOPIC S COVERE D UNDE R NE W CURRICULU M 

1. Ou r Un ive r se . 2 . A i r , Wate r an d W e a t h e r . 3.  R o c k s , Soi l s an d M i n e r a l s . 4 . F o r c e s 
and Work . 5 . Mat te r an d M a t e r i a l s . 6 . Housin g an d Cloth ing . 7 . Livin g T h i n g s . 
8 . Plan t Life . 9 . Anima l Life , includin g a  s e p a r a t e chap te r o n B i rd s i n C l a s s III . 
10. Ma n an d Hi s Worl d (I n C l a s s V  only) . 1 1 . Huma n Bod y Healt h an d Hygiene . 

LIST O F TH E KI T CONTENT S 

Genera l Item s 
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1. Aluminiu m Kator i ( a cu p withou t handle ) 
100 mm . d i a . -  2 

2 . Bal l s ( rubber ) 8 0 mm . an d 5 0 mm . d i a . -
1 eac h 
3 . Beake r 15 0 ml . an d 10 0 ml . -  1  eac h 

4. Har d g las s t e s t tub e -  1 

5 . Compas s needl e -  1 

6 . E lec t r i c c i r cu i t - boa r d wit h b a t t e r y , 
bulb an d switc h -  1 

7 . Enamelle d coppe r wir e 2 4 gaug e -  2 
me t re s 

8 . Footbal l pum p -  1 

9 . G la s s marb le s -  5 0 

10. Glas s j a r o r empt y ja m bottl e -  1 

1 1 . Glas s ro d 1 5 mm . d i a . x  15 0 mm . 
long -  1 

12. Han d fa n -  1 
13 . Han d len s (mag . 4X ) wit h p las t i c 
frame -  1 



14. Har d boar d 20 0 x  20 0 x  3  mm . wit h 
r e c t a n g u l a r s lo t o f 8 0 x  8 0 mm . i n cen t r e -  1 

15. Hollo w polythen e r e c t a n g u l a r con ta ine r s 
of sam e capac i t y bu t differen t s i z e s -  1  eac h 

(a) 12 0 x  6 0 x  3 0 mm . heigh t ( r ed ) 

(b) 9 0 x  3 0 x  8 0 mm . heigh t (blue ) 

16 . Kitche n s t r a i n e r (w i re -ne t ) -  1 

17. Ba r magne t -  1  p a i r 

18 . Measur in g cyl inde r 10 0 ml . -  1 
19 . Aluminiu m tub e 6 0 mm . d i a . x  12 5 mm . 
long -  3 

2 0 . Sof t i ro n na i l s 6  mm . d i a . x  13 0 mm . 
long -  2 

2 1 . Mountin g need le s -  2 

2 2 . P lan e m i r r o r mounte d o n woode n bas e 
100 mm . x  6 1 mm . -  1 

2 3 . P l a s t i c com b -  1 

24. P l a s t i c funne l 7 5 mm . d i a . -  1 

2 5 . Tubin g 7 . 5 mm . d i a . (Polytene ) -  1  met r e 

2 6 . P l a s t i c tumble r 10 0 mm . hig h -  2 

2 7 . P l a s t i c syr ing e -  1 

2 8 . Polythen e bag s a s s o r t e d -  6 

2 9 . Pul le y -  1 

3 0 . Rubbe r s toppe r s a s s o r t e d fo r ite m 
number 4 - 2 

Hand Tool s 

1. Fi l e t r i angu la r (10 0 mm. ) -  1 

2 . Hamme r wit h cla w (25 0 gms . ) -  1 

3 1 . Rubbe r s topper s a s s o r t e d fo r ite m 
number 3 6 - 3 

3 2 . Sca l e hal f -metr e wit h fiv e hole s -  1 

3 3 . Siev e 12 5 mm . d i a . -  1 

3 4 . Lam p (ke rosene ) -  1 

3 5 . Spr in g balanc e -  1 

3 6 . Tes t tube s 1 5 mm . d i a . x  12 5 mm . 
long -  6 

3 7 . Thermomete r 0-11 0 C  o n woode n 
base -  1 

3 8 . Thermomete r c l in ica l -  1 

3 9 . T o r c h wit h 2  ce l l s -  1 

4 0 . Tr ipo d stan d wit h wi r e gauz e -  1  eac h 

4 1 . Wate r whee l -  1 

42. Wedg e -  1 

4 3 . Wind-van e -  1 

4 4 . 1  kg . weigh t -  1 

4 5 . M . S . Wir e 3  mm . d i a . 20 0 mm . lon g -  1 

4 6 . Gl ide r -  1 

4 7 . To p pa n sp r in g balanc e 2  kg . -  1 

4 8 . Mode l o f lif t pum p -  1 

4 9 . To y e l e c t r i c moto r -  1 

5 0 . Ki t bo x 

3 . Han d d r i l l ( 6 mm . d i a . capaci ty ) wit h 

d r i l l bi t s -  1 
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COMMERCIAL SUPPLIER S O F SCIENC E KIT S 

M/s . Delt a Laborator y Equipments , 
6438 Bagich i ishwar i Pershad , 
Bara Hind u Rao , Delh i 11000 6 

M / s . Gaupa d Chemicals , 
Kaithal Gate , 
Chandausi, U P 

M / s . Optik a & Chemico, 
28-B Industria l Estate , 
Gwalior, M P 

M/s . Hargola l &  Sons, 
Hargolal Building , 
Hargolal Road , 
Ambala Cantt . 

M/ s . Metr o Scientifi c Industries , 
Mori Gate , 
Delhi 11000 6 

M / s . Dyna m Engineerin g Corporation , 
6 Haudi n Road , 
Bangalore 56004 2 

M/s . Aru n Chemical s &  Scientifi c 
Industries, 
11/5495 Bast i Harphoo l Singh , 
Sadar Than a Road , 
Delhi 11000 6 

M/s . Sisbr o Scientifi c Industries , 
(New) 47 , U A Lawaha r Magar , 
Delhi 11000 6 

M/s . Mitta l Sale s Corporation , 
Chand Tar a Building , 
G. T . Road , Shahdar a 

M/s . Gadge t House , 
Bhagat K i Kothi , 
Jodhpur, Rajastha n 

M/s . Th e Haryan a Stat e Smal l 
Industries &  Export Corporatio n Ltd. , 
Bank o f Indi a Building , 
(2nd Floor ) Secto r 17-B , 
Chandigarh 

M / s . Educationa l Ki t Manufactuer , 
255/300 Manga l Pas s Building , 
Kitchen Garde n Lane , 
Bombay 40000 2 

Primary Scienc e II I t o V 

Primary Scienc e II I t o V 

Physics I /Physic s II I VI/VII I 

Physics II /Physic s II I VII/VII I 

Physics 1  V I 

Physics I  V I 

Chemistry VI I t o VII I 

Biology Composite / V I t o VIII / 
Biology Non-Composit e VI I t o VII I 

Biology Composite / V I t o VIII / 
Biology Non-Composit e VI I t o VII I 

Biology Composit e V I t o VII I 

Biology I  V I 

Biology Non-Composit e VI I t o VII I 
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Section 2 

THE SCIENC E EQUIPMEN T PRODUCTIO N UNIT : KENY A 

Background P r i m a r y educatio n i n Keny a i s o f seve n y e a r s dura t io n (s tandar d 
one t o s tandar d seven ) wit h th e f i r s t fou r y e a r s bein g f r e e . 
Education a t thi s leve l c o v e r s a  wid e r ang e o f subject s includin g 
sc ience an d mathemat ics . Successfu l completio n o f p r imar y 
education i s marke d b y th e awar d o f a  Cer t i f ica t e o f P r i m a r y 
Education ( C P E ) . 

Secondary educat io n take s plac e i n Government-maintaine d schoo l s , 
Harambee ( se l f -he l p community ) s c h o o l s , o r p r iva t e s c h o o l s . Th e 
p r iva te school s whic h a r e ru n b y a  pe r so n o r organiza t io n (includin g 
r e l ig ious soc ie t i e s ) r e c e i v e n o a s s i s t a n c e fro m th e Government . 
Some Harambe e school s r e c e i v e Governmen t hel p i n th e for m o f on e 
or tw o t e a c h e r s , an d the y ma y a l s o obtai n g ran t s t o hel p i n th e 
cons t ruc t ion o f c l a s s r o o m s , l a b o r a t o r i e s , an d o the r schoo l bui ld ings . 
It i s o f i n t e r e s t t o not e tha t Harambe e school s a r e gradual l y bein g 
phased ou t o r bein g take n ove r a s maintaine d school s b y th e Minis t r y 
of Educat ion . 

En t ry int o secondar y school s i s base d o n th e performanc e o f 
ch i ld ren a t th e CP E Examinat ion . En t r an t s a r e genera l l y thos e 
pupils wit h goo d mark s wh o a r e a t th e sam e tim e abl e t o pa y f e e s , 
but s cho l a r sh ip s an d b u r s a r i e s a r e avai labl e fo r v e r y abl e pup i l s . 

Seconda ry educat io n i s divide d int o tw o phase s o f fou r an d tw o y e a r s ' 
d u r a t i o n . A t th e en d o f th e secon d y e a r o f th e f i r s t phas e o f th e 
bas ic secondar y schoo l c o u r s e , t he r e i s a n optiona l ex t e rna l 
examination whic h i s normal l y take n b y s tudent s i n Harambe e an d 
p r iva te s c h o o l s . Thi s lead s t o th e award s o f th e Keny a Junio r 
Secondary Educatio n C e r t i f i c a t e . Student s wh o successfu l l y com -
plete th e fou r y e a r s o f s econda r y schoolin g obtai n th e Eas t Africa n 
Cer t i f i ca te o f Educatio n (EACE) * whic h provide s a  ba s i s fo r en t r y 
to th e secon d phas e o f s econda r y educa t ion . Th e successfu l com -
pletion o f thes e tw o y e a r s i s marke d b y th e awar d o f th e Eas t 
African Advance d Cer t i f ica t e i n Educatio n (EAACE) . Thi s provide s 
the bas i s fo r un ive r s i t y s e l ec t i on . 

P r e - s e r v i c e t e ache r educatio n take s plac e i n p r imar y t eache r 
t ra in ing c o l l e g e s , Keny a Scienc e T e a c h e r s Colleg e (KSTC ) an d 
u n i v e r s i t i e s . T he r e a r e th re e c l a s s e s o f t e a c h e r s a t th e p r imar y 
school l eve l . Grad e 3  t e a c h e r s hav e pursue d a  two-yea r t eache r 
t ra in ing c o u r s e afte r p r imar y s tandar d 7 ; Grad e 2  t e a c h e r s hav e 
completed a  two-yea r t eache r t r a in in g c o u r s e afte r secondar y for m 

*To obtai n a  divisio n 1  o r 2  EACE , a  candidat e mus t obtai n c red i t 
p a s s i n math s an d s c i e n c e . 
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2 o r 4 ; an d Grad e 1  t e a c h e r s hav e complete d a  two-yea r t eache r 
t ra in ing c o u r s e afte r s econda r y for m 4.* • S1  t e a c h e r s a r e lowe r 
secondary schoo l t e a c h e r s wh o afte r obtainin g a n EAC E hav e pursue d 
a t h r e e - y e a r c o u r s e a t KST C o r wh o afte r obtainin g a n EAAC E hav e 
completed a  o n e - y e a r c o u r s e a t K S T C . Sen io r s econda r y leve l 
t e a c h e r s a r e normal l y expecte d t o p o s s e s s a  un ive r s i t y d e g r e e . 

Table 1  give s som e r e l e v a n t educat iona l s t a t i s t i c s fo r th e per io d 
1972-76 . 

TABLE 1; SELECTED EDUCATIONAL STATISTICS ; KENYA 

*As fro m th e 1976/7 7 academi c y e a r , al l e n t r a n t s t o p r i m a r y t eache r 
t r a in ing co l lege s mus t p o s s e s s c r ed i t p a s s i n math s an d sc ienc e i n 
the E A C E . 
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Number o f P r i m a r y School s 

Tota l P r i m a r y Schoo l 

Populat ion 

Number o f P r i m a r y 

T e a c h e r s Col lege s 

Kenya Sc ienc e T e a c h e r s 

Col lege 

Number o f Poly technic s 

Kenya Technica l T e a c h e r s 

College 

Number o f Maintaine d an d 

Ass i s t ed Secondar y School s 

Number o f Harambe e an d 

P r i v a t e Seconda r y School s 

Number o f Univers i t i e s 

1972 

6 ,657 

1 ,675,919 

17 

1 

2 

-

363 

585 

1 

1973 

6 ,932 

1 ,816,017 

17 

1 

2 

-

380 

650 

1 

1974 

8 ,000 

2 , 7 3 4 , 3 9 8 

17 

1 

2 

-

404 

796 

2 

1975 

8,0-49 

3 , 0 1 6 , 0 0 0 

17 

1 

2 

-

404 

796 

2 

1976 

8 ,500 

3 , 4 7 6 , 0 0 0 

17 

1 

2 

-

407 

796 

2 

Source :  Min i s t r y o f Educat io n Annua l Repor t fo r 1972 , 197 3 an d 1974 . 
Unpublished da t a fo r 197 5 an d 197 6 

The Keny a Inst i tut e A s a  r e s u l t o f a  conferenc e o n educat iona l ins t i tu te s hel d unde r th e 
of Educatio n (KIE ) aegi s o f th e Univers i t y o f E a s t Afr ic a an d th e Min i s t r i e s o f Educatio n 

in Kenya , Ugand a an d Tanzan ia , th e KI E wa s es tab l i she d i n Apr i l 
1964. I t wa s o r ig ina l l y se t u p t o adminis te r a  schem e o f examinat ion s 
on th e behal f o f th e Keny a Min i s t r y o f Educatio n an d t o ac t a s a 
c e n t r e o f p ro fes s iona l ac t iv i t y fo r t e a c h e r s . However , i n 196 8 i t 
absorbed th e forme r Cur r i cu lu m Developmen t an d R e s e a r c h C e n t r e 
(an amalgamatio n o f th e Engl is h Spec ia l C e n t r e , th e Mathematic s 
Cen t re an d th e Nai rob i Sc ienc e Tra in in g C e n t r e ) an d adde d t o i t s 
l i s t o f dut ie s th e functio n o f p r e p a r i n g educat iona l m a t e r i a l s . 



The wor k o f th e va r iou s sec t ion s o f K1 E i s don e throug h a  syste m o f 
subject p a n e l s . Thes e pane l s cons i s t o f pe r sonne l draw n fro m th e 
K1E, th e Inspec tora t e Divisio n o f th e Min is t r y o f Educat ion , th e 
Kenya Sc ienc e T e a c h e r s Colleg e (KSTC) , th e Educatio n Departmen t 
of th e Univers i t y o f Nai rob i an d p rac t i s i n g t e a c h e r s . 

The sc ienc e pane l playe d a  c e n t r a l r o l e i n th e developmen t o f th e 
Eas t Africa n Schoo l Sc ienc e P r o j e c t , an d h a s , s inc e th e e a r l y day s 
of th e Scienc e Equipmen t Unit , provide d p rofess iona l advic e t o th e 
work i n th e fiel d o f loca l product io n o f equipment . A l s o , i n additio n 
to o rgan iz in g i n - s e r v i c e c o u r s e s fo r t e a c h e r s , th e pane l , fro m tim e 
to t ime , p roduce s informatio n shee t s fo r s c h o o l s , givin g advic e o n 
sc ience teachin g m a t e r i a l s . B y mid-1975 , ove r 50 0 publicat ion s ha d 
been produce d b y th e K1 E i n conjunctio n wit h th e Jom o Kenyatt a 
Foundat ion , a  non-prof i t makin g publishin g o rgan iza t ion . 

The p r o g r e s s an d evaluat io n o f th e mate r ia l s produce d a r e monitore d 
by KIE . Th e n e c e s s a r y informatio n i s ga there d throug h quest ion -
n a i r e s , v i s i t s t o s c h o o l s , co r r e spondenc e wit h th e staf f o f t eache r 
t ra in ing co l lege s an d a t t e a c h e r s ' i n - s e r v i c e c o u r s e s . 

All sec t ion s o f th e KI E a r e e i the r b roadcas t in g programme s t o 
t e a c h e r s an d pupil s o r a r e plannin g t o d o s o . Th e programme s i n 
use an d thos e envisage d a r e o f t h r e e type s :  backgroun d mater ia l s 
for t e a c h e r s , demonst ra t io n o f ho w specifi c l e s son s shoul d b e 
taught , an d specif i c hel p t o t e a c h e r s o n ho w t o teac h individua l 
l e s s o n s . I t i s hope d tha t i n c r e a s i n g us e o f r ad i o wil l b e r e q u i r e d 
as ne w mate r i a l s a r e p roduced . 

THE KENY A PRIMAR Y SCIENC E PROGRAMM E 

The Programm e wa s init iate d i n th e mi d s i x t i e s . Aide d b y fund s an d 
pe r sonne l fro m th e Africa n P r i m a r y Scienc e Programm e ( A P S P ) , 
i t s f i r s t emphasi s la y i n th e product io n o f film s an d wri t te n m a t e r i a l s . 
These mate r ia l s wer e p r imar i l y i n th e for m o f guide s fo r t e a c h e r s , 
though a  smal le r numbe r o f sc ienc e r e a d e r s fo r ch i ld re n wer e a ls o 
p roduced . Som e 5 0 t o 6 0 booklets , an d fiv e f i lms , wer e produced , 
al l o f whic h r ece ive d extens iv e field s t r i a l s i n typica l c l a s s roo m 
s i t ua t i ons . 

E a r l y o n i n th e programm e tw o subcen t r e s fo r developmen t wer e 
e s t ab l i shed , on e a t Kagum o T e a c h e r s Co l l ege , an d th e o the r a t 
S i r i b a T e a c h e r s Co l l ege . The i r bas i c purpos e wa s t o explor e 
mechanisms fo r suppor t in g t e a c h e r s p rofess iona l l l y i n p r imar y 
s c h o o l s . Bot h hav e subsequent l y bee n incorpora te d int o th e p r o -
gramme o f T e a c h e r s Advisor y C e n t r e s (TACs) . 

Recent ly th e programm e ha s produce d a  ne w se t o f Guideline s F o r 
Teaching Sc ienc e i n P r i m a r y School s whic h wil l r e p l a c e th e forme r 
s y l l a b u s . Thes e Guidel ine s outlin e th e goal s t o b e achieve d throug h 
sc ience educat io n a t eac h leve l i n th e p r i m a r y schoo l . Th e A P S P 
book le t s , a s wel l a s o the r m a t e r i a l s , a r e r e f e r r e d t o a s r e s o u r c e 
ma te r i a l s t o accompan y th e Guide l ines . R e s e a r c h i s bein g c a r r i e d 
out t o fin d sui tabl e way s o f evaluat in g th e p r o g r e s s o f ch i ldre n usin g 
the Guide l ines . Thi s include s cons idera t io n o f th e proble m o f wri t in g 
ques t ions fo r th e p r i m a r y schoo l leavin g examinatio n whic h a r e bot h 
r e l e v a n t t o th e ne w c o u r s e an d fai r t o th e pupil s an d t e a c h e r s i n th e 
s c h o o l s . 

Work i s a l s o goin g o n whic h s eek s t o identif y th e mos t effectiv e way s 
of givin g p ro fess iona l suppor t t o pe r sonne l workin g i n th e f ield . I n 
this connectio n KI E staf f hav e co -ope ra t e d c lose l y wit h th e Inspecto -
r a t e i n organiz in g workshop s fo r P r i m a r y Schoo l I n s p e c t o r s , TA C 
tu to r s an d Ass i s t an t Educatio n Of f i ce r s . KI E staf f a ls o a s s i s t wit h 
i n - s e r v i c e c o u r s e s a t th e d i s t r i c t leve l i n a n attemp t t o hel p t o 
build u p a  co r e o f loca l r e s o u r c e personnne l wh o ca n i n tur n a s s i s t i n 

17 

Overview 



the tas k o f in-servic e training . Curriculu m material s ar e bein g 
developed fo r us e b y student s an d tutor s i n teacher s colleges . 
Finally, th e staf f o f th e Primar y Scienc e Sectio n o f KI E ar e fro m 
time t o tim e makin g professiona l contributio n t o th e primar y scienc e 
education programm e a t th e Universit y o f Nairobi . 

The Programm e ha s thre e basi c aim s : namel y t o encourag e an d assis t 
children to : (a ) develo p th e manua l an d intellectua l skill s tha t ar e 
necessary t o solv e problem s i n a  scientifi c way ; (b ) preserv e an d 
acquire th e attitude s tha t ar e necessar y t o appl y thos e skill s effec -
tively; an d (c ) acquir e a  dee p understandin g o f th e natura l phenomen a 
that tak e plac e i n thei r environment . I n orde r t o achiev e thes e aims , 
activities i n th e classroo m ar e mad e t o relat e directl y t o th e pupils ' 
environment. Thi s i s accomplishe d b y helpin g childre n firs t t o 
acquire problem-solvin g skill s an d tha n t o appl y th e skill s i n solvin g 
problems base d o n thei r immediat e environment . 

In recognitio n o f som e o f th e complexitie s o f th e intellectua l an d 
emotional developmen t o f chilren , thre e stage s i n th e programm e ar e 
given specia l attentio n i n th e developmen t o f programm e materials . 
In th e firs t stag e -  tha t i s fo r th e firs t thre e year s o f schoolin g -
children ar e presente d wit h a  variet y o f opportunitie s t o p rese rve , 
strengthen an d develo p thos e attitude s an d skill s whic h wil l enabl e 
them t o approac h an d solv e problem s rationall y an d effectively . The y 
are encourage d t o continu e t o develo p thei r natura l curiosit y an d 
their willingnes s t o explor e an d as k questions , an d t o gai n a s muc h 
direct experienc e a s possibl e o f thei r natura l surroundings . Durin g 
the tw o years tha t follow , childre n ar e introduce d t o th e proces s o f 
solving specifi c problems . However , th e applicatio n o f th e proces s 
of scientifi c proble m solvin g i s a t thi s stag e restr icte d t o relativel y 
simple an d concret e situations . Finally , i n th e las t tw o year s o f 
primary school , th e childre n car r y ou t a  ser ie s o f investigations , 
each o f whic h cover s a  rang e o f scientifi c topics , concept s an d skill s 
that wer e previousl y treate d a s separat e enti t ies . 

This attemp t t o integrat e th e variou s scientifi c discipline s an d us e 
them t o solv e problem s represent s a  significan t chang e fro m th e 
former approac h whic h mainl y consiste d o f learnin g unrelate d piece s 
of informatio n an d repeatin g the m i n a n examination . Moreover , thi s 
unified approac h tend s t o brin g th e pupils ' classroo m experience s 
closer i n lin e wit h real-lif e situation s the y wil l mee t i n th e future . 

No equipment i s provide d specificall y fo r teachin g scienc e i n primar y 
schools. Teacher s therefor e mak e muc h us e o f ordinar y thing s 
around the m i n th e environment . I n addition , som e genera l equipmen t 
provided t o school s ca n b e use d fo r scienc e teaching . Thi s equipmen t 
is purchase d throug h th e Ministr y o f Educatio n Keny a Schoo l 
Equipment Scheme . Purchas e i s vi a th e tende r system , an d deliverie s 
take plac e t o a  centra l warehous e i n Nairobi . Distributio n i s the n t o 
divisional warehouse s locate d i n 3 9 district s an d seve n municipalities , 
where Divisiona l Educatio n Officer s arrang e distributio n t o th e 
individual schools . Equipmen t list s ar e supplie d b y th e Ministry , 
and school s mak e ou t thei r ow n requirement s whic h ar e sen t t o th e 
appropriate Distric t Educatio n Office r wh o submit s list s t o th e 
Ministry fo r action . 

Written materia l fo r th e whol e seve n year s o f primar y schoo l an d fo r 
teachers college s ca n b e summarize d a s follows : 

Lower primar y (standard s 1 , 11 , III) . Abou t a  doze n booklet s hav e 
been produce d whic h giv e suggestion s t o teacher s o n ho w t o creat e 
opportunities fo r youn g childre n t o gai n th e kind s o f experienc e 
envisaged i n th e programme . Th e title s o f som e o f thes e booklet s 
reflect th e clos e relationshi p o f th e suggeste d activitie s wit h th e 
natural surrounding s o f th e children : Plant s i n Th e Classroom ; 
Water; Dr y Sand ; Woodwork ; Explorin g Th e Loca l Community ; 
Construction. I n al l thes e booklet s suggestion s ar e give n abou t 
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using loca l material s tha t ar e availabl e aroun d typica l primar y 
schools. Th e us e o f locall y availabl e material s i s important , no t 
only i n th e nam e o f econom y an d feasibility , bu t t o hel p t o preven t 
young childre n becomin g alienate d fro m thei r hom e communit y an d 
background. Currentl y a  grou p i s a t wor k preparin g a  guid e t o hel p 
teachers t o us e thes e booklet s an d othe r resourc e materia l i n a s 
integrated a  styl e a s possible . Additiona l material s ar e planne d 
specifically fo r th e transitio n perio d fo r childre n i n standar d three . 

Middle primar y (standard s I V an d V) . Th e Guideline s Programm e i s 
introduced i n Standar d IV . Guideline s fo r standard s I V an d V  hav e 
been prepared , an d severa l referenc e unit s ar e bein g printe d b y th e 
Jomo Kenyatt a Foundation i n 1976 . 

Upper primar y (standard s V I an d VII) . Th e firs t draf t versio n o f th e 
Guidelines fo r Standar d V I ha s bee n tested . Th e Guideline s an d 
supporting resourc e book s ar e bein g prepare d t o hel p teacher s wit h 
such topic s a s peopl e aroun d us ; th e shamba ; ourselves ; an d metals . 

It i s intende d tha t th e material s fo r Standar d VI I wil l follo w a  simila r 
approach. However , th e topic s fo r investigatio n wil l b e concerne d 
with applie d scienc e an d technolog y wit h th e expectatio n tha t pupil s 
will identif y an d solv e problem s o f rea l an d practica l significanc e i n 
areas suc h a s agriculture , healt h an d villag e technology . 

Teachers College s ar e supplie d wit h al l th e material s undergoin g 
trial withi n th e programme . I n additio n t o th e Guideline s an d 
associated referenc e materials , a  documen t calle d "Handboo k fo r 
Teacher" ha s bee n develope d a s par t o f a n internationa l effort , 
sponsored b y th e Scienc e Educatio n programm e fo r Africa . Thi s 
Handbook ha s bee n designe d specificall y fo r us e i n teacher s college s 
to hel p prepar e teacher s i n th e effectiv e implementatio n o f ne w 
approach t o primar y scienc e education . A  further documen t " A 
Sourcebook Fo r Tutors " i s als o bein g developed . 

A number o f film s hav e bee n produce d a s par t o f APSP , bot h fro m 
Kenyan primar y school s an d fro m othe r Africa n countries . Thes e 
films hav e bee n foun d t o b e extremel y usefu l whe n introducin g th e 
programme t o teacher s an d othe r educator s wh o hav e no t ye t 
experienced thi s kin d o f approac h t o scienc e education . 

SECONDARY SCHOO L SCIENC E 

Science i s taugh t i n secondar y school s eithe r a s genera l scienc e o r 
as physics , chemistr y an d biology . Becaus e th e separat e subject s 
are generall y regarde d a s bin g academicall y superior , the y ten d t o 
be mor e popula r tha n genera l science . 

In 1965 , a  mov e fo r reform s i n secondar y schoo l scienc e curricul a i n 
East Afric a wa s initiate d i n Tanzania . Subsequentl y a  serie s o f 
conferences, hel d i n Nairobi , Da r e s Salaa m an d Kampala , le d t o th e 
inauguration o f th e Eas t Afric a Schoo l Scienc e Projec t (SSP ) i n 1966 . 

Originally th e SS P aime d a t adaptin g th e Nuffiel d scienc e material s 
for us e i n Eas t Africa . Later , however , a  mor e imaginativ e approac h 
was adopte d "t o produc e th e righ t course s fo r th e firs t fou r year s o f 
the secondar y schoo l programme " .  * B y drawing upo n th e Nuffiel d 
project materia l a s wel l a s materia l fro m th e UNESC O Pilo t Projec t 
for Africa , subjec t panel s i n chemistry , physics , an d biolog y wer e 
able t o develo p th e require d courses . Membershi p o f thes e panel s 
included universit y professor s an d lec turers , practisin g schoo l 

*SSP Physic s Panel , SS P Physics : Introductor y Statement , 
D a r e s Salaam , April , 1970 , p . 3 . 
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teachers , an d representative s o f th e variou s Ministrie s o f Educatio n 
and th e UNESC O Scienc e Teachin g Projec t fo r Africa . 

The course s wer e firs t teste d a t th e Eas t Africa n Certificat e o f 
Education leve l i n 197 0 (chemistry ) an d 197 1 (biolog y an d physics) . 
They see k t o promot e i n pupils , understanding , livel y enquiry , an d 
interest i n science . Emphasi s i s place d o n scientifi c concept s an d 
principles, an d o n cours e conten t tha t ha s obviou s relevanc e an d 
interest t o Eas t Africa n countries . 

Materials develope d fo r th e SS P cours e includ e pupils ' books , 
teachers ' guides , backgroun d r e a d e r s , filmstrips , fil m dat a book , 
photographs an d othe r teachin g an d learnin g aids . I t i s noteworth y 
that th e teachers ' guide s include , fo r th e man y teacher s wit h limite d 
qualifications an d experience , advic e o n way s o f introducin g certai n 
individual topics , o n gettin g apparatu s t o work , o n making-d o wit h 
local resource s whe n equipmen t fail s t o arriv e o n time , an d o n ho w 
to kee p a  whol e clas s mentall y active . 

KENYA SCIENC E EQUIPMEN T PRODUCTIO N UNI T (SEPU ) 

In th e earl y 60 s almos t al l th e scienc e equipmen t use d i n school s i n 
Kenya wa s importe d fro m overseas . Th e hig h cos t o f apparatu s 
precluded al l bu t a  smal l numbe r o f school s fro m buyin g th e nece -
ssary quantity . Othe r problem s wer e tha t importe d equipmen t ofte n 
failed t o arr iv e o n time , an d tha t man y item s tende d t o b e inappro -
priate t o th e condition s i n Kenya . 

With th e growin g interes t i n Keny a o f scienc e programme s suc h a s 
Nuffield, S S P , an d PSS C tha t emphasise d individua l studen t 
experimentation, th e shortag e o f equipmen t becam e increasingl y 
acute. Effort s therefor e go t underwa y t o mak e cheap , readily -
available equipment . 

Two o f thes e wer e unfortunatel y unsuccessful . Th e firs t o f thes e 
was undertake n a t a  technically-biase d secondar y schoo l -  Stareh e 
Boys Centre . Simpl e item s o f equipmen t suitabl e fo r th e firs t yea r 
of th e SS P cours e wer e produced . However , neithe r developmen t 
work no r large-scal e productio n wa s envisaged . Th e othe r wa s 
undertaken b y th e Engineerin g Facult y o f th e Universit y o f Nairob i 
where a  fe w schoo l scienc e equipmen t item s mad e fro m woo d an d 
metal wer e produce d durin g a  perio d o f tw o summe r vacations . Th e 
summer course s wer e aime d primaril y a t givin g technica l skill s t o 
the university' s firs t yea r engineerin g student s an d t o givin g student s 
in th e facult y experienc e o f productio n problem s an d planning . 

Though effort s a t thes e tw o productio n centre s lapsed , i t i s hope d 
that i n th e nea r futur e th e Facult y o f Engineerin g wil l se t u p a n 
Industrial Consultanc y Uni t simila r t o tha t base d i n th e Engineerin g 
Faculty a t th e Universti y o f Scienc e an d Technology , Kumasi , Ghana . 

Another venture , however , prove d ver y successful . I n establishin g 
the Swedish-finance d KST C i n 1965 , th e Agreemen t betwee n th e 
Kenyan an d Swedis h Government s mad e provisio n fo r settin g u p 
facilities fo r th e productio n o f scienc e teachin g material s an d fo r 
running worksho p courses . Thre e year s la ter , KST C accepte d a 
Kenyan Governmen t reques t t o se t u p a n Industria l Art s Department , 
and i n Marc h 196 8 thi s Departmen t bega n t o ru n worksho p course s 
for students . A  smal l beginnin g wa s als o mad e i n th e desig n an d 
production o f low-cos t teachin g material s fo r secondar y schools . 
This earl y productio n effor t wa s pioneere d b y th e senio r technica l 
physicist, an d th e ki t wa s therefor e essentiall y a  physic s one . A 
special characterist i c o f thi s physic s ki t wa s tha t i t wa s no t linke d 
with an y particula r teachin g philosophy . I n othe r words , th e ki t 
system wa s a s suc h tha t i t coul d b e adapte d easil y t o an y o f th e 
"learning b y doing " programme s mentione d above . 
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To mak e th e effort s mor e successful , a  productio n uni t wa s se t u p 
within th e College . I t aime d a t bein g bot h independen t an d economi -
cally self-supporting . A  workshop occupying.a n are a o f 265 m wa s 
completed i n 1970 . Since- , then i t ha s bee n expande d an d i t no w 
occupies a n are a o f 960 m . 

The principa l machin e tool s supplie d fo r th e KST C Productio n Uni t 
a re : 

Metal Work : thre e lathes , on e millin g machine , on e pilla r dr i l l , 
one ban d saw , on e hac k saw , tw o gr inders , on e oxyacetylen e weldin g 
set , on e ar c weldin g set , on e shee t meta l ro l ler , on e manua l 
guillotine ,  on e bendin g machin e . 

Wood work : on e circula r saw , on e ban d saw , on e plane r (3m) , on e 
thicknesser, on e larg e bel t sander , on e spindl e moulder , on e benc h 
mounted dr i l l . 

General: Compresso r ( a recen t addition) . 

Science Equipmen t Toward s th e en d o f 197 1 a  KST C Polic y decisio n le d t o th e expansio n 
Production Uni t o f staf f an d th e appointmen t o f a  full-tim e hea d o f th e Productio n Unit . 
Subscribers 

In 1972 , a  productio n uni t Executiv e Committe e wa s forme d t o hel p th e 
understaffed uni t i n it s managemen t an d desig n work . Th e fiv e ma n 
committee comprise d o f th e principa l an d administrativ e secretar y 
of KSTC , th e hea d o f th e uni t (th e SEP U Manager) , a  representativ e 
of th e Keny a Institut e o f Educatio n (KIE ) an d a  representativ e o f th e 
Ministry o f Education . Th e hea d o f th e uni t lef t i n Jul y 1973 , an d du e 
to difficultie s wit h recruitin g staff , th e uni t di d no t star t functionin g 
again unti l Decembe r 1973 . Durin g th e perio d o f closure , th e uni t 
was ru n a s par t o f th e Industria l Art s Department . I n Januar y 1975 , 
SEPU becam e full y staffe d an d consequentl y th e Committe e wa s 
dissolved. 

Currently SEP U i s ru n a s a  compan y unde r a  seven-ma n trusteeship . 
The trustee s ar e th e Directo r o f Education , Ministr y o f Education ; 
the Permanen t Secretary , Ministr y o f Financ e an d Planning ; th e 
Kenya Scienc e Teacher s College ; th e Keny a Institut e o f Education ; 
the Nationa l Counci l fo r Scienc e an d Technology , th e Jom o Kenyatt a 
Foundation; an d th e Keny a Technica l Teacher s College . 

According t o a  Kenya/Swede n agreemen t signe d i n Jun e 1976 , th e 
Swedish governmen t wil l continu e t o provid e financia l ai d an d 
technical know-ho w t o th e compan y unti l 3 0 Jun e 197 9 when i t i s hope d 
that SEP U wil l b e completel y self-supporting . 

Production I n developing th e variou s item s i n th e physic s kit , n o specia l strateg y 
Strategy wa s adopted . However , t o ensur e economi c viabilit y an d efficienc y 

of th e projec t th e followin g approac h ha s bee n followed , a s fa r a s 
possible, i n th e productio n o f th e chemistr y an d biolog y ki ts . T o 
begin with , a  lis t o f th e mos t acut e apparatu s need s o f school s wa s 
produced b y th e Manage r an d th e Designe r i n consultatio n wit h th e 
chemistry an d biolog y panel s o f th e KIE . A  questionnaire wa s use d to 
probe th e apparatu s marke t prio r t o embarkin g o n th e developmen t o f 
the ki ts . I t appear s a s Appendi x 1  on pag e 26 , Th e need s wer e the n 
matched t o th e availabilit y o f ra w materials , th e amoun t o f desig n 
work neede d an d th e difficult y o f production . A t thi s stag e a n orde r 
of productio n priorit ie s wa s agreed . 

For eac h ite m th e Designe r produce d on e o r mor e prototype s an d 
calculated a n orde r o f magnitud e cost . Th e costin g procedur e 
adopted wa s a s follows : Cos t o f material s +  10%; cost o f labou r +  20%; 
running cos t o f machine s +  40%. (Th e addition s t o th e ra w cost s 
were t o accoun t fo r th e cos t o f material s lyin g o n shel f awaitin g us e 
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or o f finishe d item s awaitin g sale , th e highe r salarie s pai d t o super -
vising an d developmen t staff , sale s costs , an d th e wea r an d tea r o f 
machines.) 

When th e prototyp e wa s ready , i t wa s vette d b y th e Manage r wh o the n 
determined th e siz e of  th e batch , takin g int o accoun t th e relevanc e 
of th e ite m t o curren t syllabuse s an d likel y sa les . Th e Designe r 
prepared th e jig s neede d fo r productio n wit h th e hel p o f th e Manager , 
and arrange d th e sequenc e i n whic h operation s shoul d occur . Onc e 
production started , continuit y an d qualit y remaine d i n th e hand s o f 
the Manager . A t various stage s i n th e productio n o f a  batch , item s 
were subjecte d t o test s devise d b y th e Manage r an d th e Designer . 
Any item s failin g thes e test s wer e eithe r reworke d o r throw n away . 
In th e earl y stage s o f 1972 , th e initia l failur e rat e wa s sometime s 
as hig h a s 80 % although th e fina l wastag e i n a  batch , afte r reworking , 
was usuall y o f th e orde r o f 7%. * 

P r i c e s : Loca l 
versus importe d 
items 

Table 2  belo w show s th e price s i n K.Sh . o f som e o f th e SEP U 
physics item s an d thos e o f importe d equivalent s a s o f Augus t 1973 : 

TABLE 2 : COMPARATIV E PRICE S 

Item 

A . C . tune r 

Dynamics trolle y 

Wheats tone bridg e 

3-d Kineti c mode l 

Ray optic s ki t 
(including cylin -
drical lenses ) 

Optics lamp s 

Local Pric e 

45 

90 (per 

80 

85 

53 

30 

pair) 

Imported Pric e 

160 

165 (pe r 

202 

430 

110 

84 

pair) 

Type o f Desig n 

Local 

Local 

Conventional 

Local 

Local 

Local 

SEPU Scienc e Kit s Kits hav e bee n develope d t o allo w student s t o hav e experienc e i n a s 
much individua l practica l wor k a s possibl e i n physics , chemistr y 
and biology . 

The item s containe d i n eac h ki t ar e accompanie d b y material s fo r 
students an d teacher s writte n b y teacher s wit h teachin g experienc e 
in Kenya n Schools . Recentl y thes e hav e bee n strengthene d b y slide s 
and tape s supporte d b y leaflets . Stil l mor e recentl y radi o pro -
grammes hav e bee n prepare d t o suppor t th e biolog y kit . 

Whereas formerl y mos t item s (includin g electrica l meter s an d lenses ) 
were importe d an d assemble d a s par t o f th e ki t system , no w th e 
majority o f th e item s i n th e kit s hav e bee n develope d locally . Sinc e 
the thre e spearat e kit s hav e certai n item s i n common , school s ar e 
able t o cu t dow n cost s b y buyin g a  bo x containing , say , a  physics / 
chemistry kit . 

The chemistr y ki t ca n b e use d t o illustrat e th e usefulnes s o f th e kit s 
in teaching . Th e basi s o f th e ki t i s th e pegboar d stand . Thi s i s a 
board drille d wit h smal l hole s a t regula r interval s an d supporte d 

*These detail s wer e obtaine d fro m J . M . S . Whittell' s articl e 
"Local Production : Principle s an d Pract ice" , i n Th e Schoo l Scienc e 
Review, Jun e 1975 , pp . 675-76 . 
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stand b y mean s o f a  specia l s t a in l e s s s tee l c l i p . Th e cli p ha s a  bas e 
which ca n b e fastene d o n a  stan d wit h a  sc re w an d nut , an d it s 
d iameter ca n b e adjuste d t o hol d al l th e p iece s o f g l a s swar e fro m th e 
thermometer u p t o th e b e a k e r . Compare d t o th e mor e conventiona l 
r e t o r t s tand , th e pegboar d i s s tabl e an d l ight . Moreove r i t p o s s e s s e s 
many fea tu re s whic h allo w f lexibi l i ty . F o r ins tanc e i t i s poss ib l e t o 
mount appa ra tu s anywher e o n th e stan d an d a t th e sam e tim e se e 
where on e piec e o f appa ra tu s i s i n r e l a t io n t o on e a n o t h e r . Mor e 
important fo r wor k i n c h e m i s t r y , th e appara tu s ca n b e mounte d awa y 
from th e stan d whe n heat in g i s r e q u i r e d . 

About 50 % of th e ki t cons i s t s o f item s o f g l a s s w a r e . Thes e a r e 
bought mainl y fro m loca l companies , mos t o f whic h r e p r e s e n t foreig n 
f i r m s . Th e Min i s t r y o f Educatio n l i s t s loca l companie s i n th e 
Inspec tora te C i r c u l a r Le t te r No . I N S / 7 6 / 3 o f 1 0 Januar y 197 6 a s : 
Ins t rumentat ion Limited , Na i rob i ; Westc o Limited , Na i rob i ; 
Howse an d McGeorg e Limited , N a i r o b i ; E . T . : Monk s &  Compan y 
Limited, N a i r o b i ; Anan t Limited , N a i r o b i ; Phi l i p H a r r i s Limited , 
N a i r o b i ; Sc ie x (Eas t Afr ica ) Limited , N a i r o b i ; Achel i s Limited , 
N a i r o b i ; C r o s s Chemis t Limited , Kisumu ; an d Anp i P h a r m a , 
N a i r o b i . 

A notabl e c h a r a c t e r i s t i c o f th e ki t i s tha t the r e i s n o ben t g las s 
tubing. Whe n col lec t in g a  ga s ove r wate r (a n e x e r c i s e tha t i s don e 
frequently) th e ga s i s le d int o th e col lect in g t e s t - tub e throug h 
flexible p las t i c tubing . Thi s typ e o f a r rangemen t doe s awa y wit h th e 
r a t h e r cumbersom e p r o c e s s involvin g th e us e o f beehiv e s h e l v e s , 
gas j a r s , an d this t l e funnels . F u r t h e r , despi t e th e s tandar d na tur e 
of th e g l a s s w a r e involved , eac h componen t o f th e ki t ha s bee n des ig -
nated t o b e compatibl e wit h a s man y othe r item s i n th e ki t a s p o s s i b l e . 
Thus th e r ig i d p las t i c tub e use d a s th e e l ec t ro ly s i s ce l l ca n b e con -
ve r t ed int o a  d ry in g chambe r fo r g a s e s . Wit h man y othe r item s 
fulfilling mor e tha n on e function , i t i s est imate d tha t a t l eas t 10 0 
simple exper iment s ca n b e performe d wit h th e se t o f appara tu s con -
tained i n th e k i t . 

When no t i n us e th e appara tu s ca n b e s to re d i n a  p las t i c moul d o r 
inside a  c a rdboa r d bo x bu t the r e i s a l s o a  woode n bo x designe d t o 
s t o r e th e appara tu s o f s e v e r a l k i t s . 

In te rm s o f th e cos t an d approach , th e ki t ha s cons iderab l e advan tages . 
However , a  fe w problem s hav e bee n note d i n connectio n wit h i t s u s e . 
One o f thes e i s tha t th e ki t i s r e l a t i ve l y smal l an d the re fo r e no t 
sui table fo r demonst ra t io n p u r p o s e s . Anothe r i s tha t becaus e man y 
of th e item s i n th e ki t a r e smal l , the y a r e ea s i l y l o s t . P r a c t i c a l 
work ha s the re for e t o b e careful l y o rgan i zed . A  fur the r proble m 
is tha t althoug h th e chemical s r e q u i r e d fo r th e exper iment s a r e l i s t ed , 
they a r e no t p rov ided . I t i s hoped , however , tha t i n th e nea r futur e 
a "chemica l kit " wil l b e develope d containin g a l l th e chemical s 
r e q u i r e d fo r th e exper iment s i n th e EAC E C o u r s e . F ina l ly , th e 
pup i l s ' shee t s d o no t contai n an y r ead in g mate r ia l s o the r tha n tha t 
d i r e c t l y r e l a t e d t o th e e x p e r i m e n t s . Consequent l y pupil s nee d addi -
t ional suppor t i n th e for m o f a  tex t o r o the r sui tabl e backgroun d 
r e a d i n g m a t e r i a l s . 

As e a r l y a s 1972 , i t wa s foun d tha t s a l e s promotio n base d o n d i s t r i -
bution leaflet s alon e wa s unlikel y t o prov e success fu l . S o a  KST C 
graduate wh o wa s the n teachin g i n a  secondar y schoo l wa s seconde d 
by th e Minis t r y o f Educatio n t o SEP U an d give n respons ib i l i t y fo r 
promoting s a l e s an d a r r a n g i n g demonst ra t ion s t o s c h o o l s . Th e r e s u l t 
was immediate : dur in g th e f i r s t si x month s o f thi s ne w appointment , 
s a l e s wer e si x time s th e est imate d f i g u r e . * 

* J . M . S . Whittel l , op . c i t . p . 6 7 7 . 
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Table 3  below show s number s o f kit s tha t ha d bee n delivere d t o 
schools i n Keny a u p t o Apri l 1976 . 

TABLE 3 : KIT S DELIVERE D T O SCHOOL S 

Period 

1969-1972 

Jan-Dec 197 3 

Jan-Dec 197 4 

Jan-Dec 197 5 

Jan-April 197 6 

TOTAL 

Physics 

547 

443 

381 

436 

159 

1,966 

Chemistry 

162 

353 

152 

667 

Biology 

13 

112 

125 

Pr ices o f kit s a s a t 1  May 197 6 ar e a s show n i n Appendi x 2 . 

With th e completio n o f th e ne w building , plan s ar e unde r wa y t o mak e 
use o f th e increase d storag e facilitie s t o bu y chemical s i n bul k an d 
repack the m i n smalle r package s fo r distributio n t o schools . Lectur e 
room facilitie s i n th e ne w buildin g wil l als o allo w SEP U t o hol d in -
service course s fo r teacher s i n th e us e o f th e ki ts . 

SEPU i s considerin g th e possibilit y o f designin g a  specia l ki t i n 
science fo r primar y schools , an d hope s t o begi n exportin g equipmen t 
in th e nea r future . A  detailed evaluatio n o f th e kit s i s expecte d t o 
be carrie d ou t soon . I t i s hope d that , amon g othe r things , thi s 
evaluation wil l fin d ou t th e exten t t o whic h th e SEP U projec t ha s 
affected studen t attitude s t o scienc e an d th e styl e o f scienc e teachin g 
in secondar y school s i n Kenya . 

TEACHER ADVISORY CENTRES (TACs) IN KENYA 

Following th e establishmen t o f th e Primary Schoo l Inspectorat e 
Service i n 1969 , i t becam e clea r tha t loca l centre s wer e neede d i n 
various part s o f th e countr y wher e shor t course s coul d b e provide d 
for group s o f teacher s o r individua l teacher s seekin g advic e o r help . 
Thus i n 1970 , 2 0 Teache r Advisor y Centre s (TACs ) wer e establishe d 
and equippe d wit h basi c constructiona l tool s fo r makin g audio-visua l 
teaching aids , book s an d othe r printe d material s fo r referenc e 
purposes. 

There ar e a t presen t 4. 3 TACs o f whic h eleve n ar e situate d i n primar y 
teacher trainin g colleges , (thes e ten d t o b e bette r equipped) , 1 5 i n 
primary schools , fou r i n secondar y schools , an d twelv e i n othe r 
community cent res . Thes e TAC s ar e distribute d throughou t th e 
country wit h a t leas t on e i n eac h o f th e 3 9 distr ict s i n th e country . 
In additio n ther e ar e sub-centre s situate d amon g a  cluste r o f school s 
in a n are a wher e teacher s ca n easil y ge t togethe r fo r a  meeting . 

Siting o f TAC s i n teacher s college s allow s colleg e tutor s an d tutor s 
of Centre s t o interac t i n pre-servic e an d in-servic e courses . Agai n 
when residentia l in-servic e course s ar e hel d fo r practisin g teachers , 
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existing colleg e facilitie s ar e a n asset . 

The Centre s ar e currentl y manne d b y tutor s wh o als o wor k closel y 
with a  numbe r o f "exampl e schools " ,  usuall y t o b e foun d withi n a 
radious o f 8  k m of th e Centre . I n thes e school s th e TA C tuto r act s 
as a  supervisor , encouragin g teachers , assistin g the m t o improv e 
their competence , keepin g a  progres s repor t o f eac h teacher , an d 
informing KI E o f wor k i n th e field . 

Teachers fo r th e positio n o f TA C tuto r ar e carefull y selected . Onc e 
appointed the y collaborat e wit h th e are a assistan t primar y schoo l 
inspectors an d principal s o f th e primar y teacher s college s wher e th e 
Centres ar e situated . Thes e personne l provid e th e Ministr y o f 
Education wit h a  recor d an d a n evaluatio n o f th e tutors ' work . 

KENYA SCIENC E TEACHER S ASSOCIATIO N 

The Keny a Scienc e Teacher s Associatio n (KSTA ) wa s inaugurate d i n 
Nairobi o n 7  Apri l 1952 . Th e ide a t o establis h a  professiona l bod y 
of scienc e teacher s wa s conceive d b y a  grou p o f expatriat e teacher s 
who, bein g scattere d al l ove r th e country , hope d tha t suc h a  bod y 
would hel p promot e communicatio n amon g them . 

The Associatio n whic h i s exemp t fro m registratio n b y th e Registra r 
of Societies , exist s (a ) t o promot e goo d teachin g o f scienc e a t al l 
levels o f th e educationa l system , an d (b ) t o affor d mean s o f commu -
nication amon g member s an d als o betwee n th e Associatio n an d othe r 
bodies. Membershi p i s ope n t o al l teacher s an d an y perso n intereste d 
in th e teachin g o f science . Thu s i t include s primar y an d secondar y 
school teachers , scienc e studen t teachers , tutor s o f teache r trainin g 
colleges, inspector s o f science , an d universit y lecturer s an d 
professors . 

The Associatio n enjoy s goo d workin g relation s wit h th e Ministr y o f 
Education, th e Keny a Institut e o f Education , Scienc e Equipmen t 
Production Uni t an d othe r bodies . It s activities ar e restricte d t o 
matters concernin g th e teachin g o f science . Thes e includ e organizin g 
conferences, seminars , workshop s an d studen t scienc e congresses , 
and publishin g a  journal . Th e studen t scienc e congresse s hav e bee n 
held a t th e nationa l leve l sinc e 1964 . and continu e t o b e popular . O f 
the man y conference s dealin g wit h variou s themes , on e whic h deserve s 
particular mentio n i s th e Schoo l Scienc e Apparatu s Conferenc e hel d 
at th e Universit y o f Nairob i i n Augus t 1973 . Th e conferenc e looke d 
critically a t th e problem s o f equippin g schoo l scienc e laboratorie s 
in Kenya n school s an d explore d way s o f easin g som e o f th e frustra -
tion experience d b y scienc e teacher s . 
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APPENDIX 1: QUESTIONNAIRE FOR PROBE OF APPARATUS 
MARKET 

Part 1 

1. Nam e o f school : 
2 . Nam e o f perso n t o who m correspondenc e shoul d b e addressed : 

3 . Telephon e numbe r : 
4. Typ e o f school : 
5 . Numbe r o f pupil s i n school : 
6. Leve l t o whic h pupil s ar e taught : 

7. Numbe r o f paralle l s t reams : 

8. Ar e th e followin g subject s taugh t separately ? physics ; 
chemistry; biology : 

9. I s genera l scienc e taugh t a s wel l a s , o r instea d of , abov e 
separate subjects ? 

10. Averag e numbe r o f pupil s pe r c l a s s : 

Par t 2 

11. Ho w muc h money , i f any , i s spen t a t presen t o n apparatu s 
annually fo r (a ) physica l sciences ? (separat e int o physic s an d 
chemistry, i f possible ) (b ) biolog y sciences ? (c ) genera l 
science? 

12. Ar e yo u intereste d i n th e sample s o f apparatu s shown ? 

13. A t th e price s aksed , ho w muc h woul d yo u buy ? 

14. Ho w muc h woul d yo u spen d annuall y i f told/show n wha t wa s 
available? 

15. I s ther e an y particula r tim e o f yea r whe n i t i s easie r t o bu y 
apparatus becaus e o f availabilit y o f funds ? 

16. I f ther e wer e a n apparatu s fai r a t som e accessibl e centr e onc e 
a year , woul d yo u (a ) fin d i t useful ? (b ) attend ? 

17. Coul d you , unde r an y conditions , pa y cas h o n delivery ? I f 
not, wha t perio d woul d b e neede d fo r payment ? 

18. Woul d yo u welcome , an d use , a  periodica l pamphle t sayin g wha t 
apparatus i s availabl e an d outlinin g it s uses , an d givin g price s 
and availabilities ? 

19. Fo r expensiv e apparatu s whic h i s beyon d you r financia l reach , 
would yo u welcom e th e establishmen t o f a  poo l o f apparatu s a t 
some loca l centr e fro m whic h yo u coul d borrow ? 

20. Fo r th e us e o f th e poo l outline d i n 19 , woul d yo u b e willin g t o 
pay a  smal l annua l charg e t o cove r th e cos t o f maintenance ? 

Par t 3 

Comments an d additiona l information : 

APPENDIX 2 : PRIC E LIS T 

Kits 

1. On e physic s ki t i n on e bo x 

Shs. 

395.00 
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2. Two  physic s ki t i n on e bo x 745.0 0 
3 . On e chemistr y ki t i n on e bo x 295.0 0 
4 . Tw o chemistr y ki t i n on e bo x 545.0 0 
5. On e supplementar y chemistr y ki t i n on e bo x 235.0 0 
6. On e physic s an d on e supplementar y chemistr y ki t 

in on e bo x 585.0 0 

7. On e empt y bo x 45.0 0 

8. Biolog y ki t 210.0 0 

Manuals 

9. Scienc e ki t manua l 5.0 0 

10. Mechanic s an d genera l physic s 5.5 0 

11. Hea t 5.5 0 
12. Chemistr y ki t pupil s shee t y r . 1  &  H  10.0 0 
13. Chemistr y ki t pupil s shee t y r . III &  IV 8.0 0 
14. Chemistr y ki t teacher s guid e y r . 1  & 1 1 10.0 0 
15. Chemistr y ki t teacher s guid e y r . III &  IV 8.0 0 
lb . Biolog y manua l 8.0 0 

Physics Slide s 

17. Hig h voltag e electri c field s 66.5 0 
18. Differenc e betwee n sound s 66.5 0 
19. Electri c charg e an d electron s 66.5 0 
20. Cassett e tap e fo r th e physic s slide s 16.0 0 

Chemistry Slide s 

21 . Makin g soa p i n Keny a 47.5 0 

22. Sod a as h fro m Lak e Magad i 47.5 0 

23. Makin g sal t i n Keny a 47.5 0 

Biology Slide s 

24-. Sortin g ou t livin g organism s 66.5 0 
25. Savanna h ecosyste m 47.5 0 
26. Ma n an d natur e 47.5 0 

Geography Slide s 

27. Physica l geograph y slide s 167.5 0 

Others 

2 8 . 

2 9 . 

3 0 . 

3 1 . 

32 . 

3 3 . 

Friction drum s 
Min-Max thermomete r 
3-D Mode l 
Ammeter 
Voltmeter 
Galvanometer 

250.00 
40.00 
120.00 
110.00 
110.00 
110.00 
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34 . 

3 5 . 

3 6 . 

3 7 . 

3 8 . 

3 9 . 

4 0 . 

4 1 . 

4 2 . 

4 3 . 

4 4 . 

Meter bridg e 120.0 0 
Trolley 80.0 0 

Timer 80.0 0 
Ticker tap e 1.2 0 
Stroboscope 15.0 0 

Optic lam p 35.0 0 

Statistics boar d 25.0 0 

Wall thermomete r 15.0 0 

Test-tube rack s 13.0 0 

20 m l syringe s 10.0 0 

50 m l syringe s 15.0 0 

*£1 =  Shs . 14.5 0 
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Section 3 

CENTRE FO R TH E MANUFACTUR E 

OF TEACHIN G AID S AN D EQUIPMEN T :  TURKE Y 

Background P r i m a r y educatio n i n Turke y i s fre e an d compulsor y fo r a  per io d o f 
five y e a r s i n th e si x t o 1 4 a g e - b r a c k e t . T h r e e - y e a r reg iona l 
p r imary boardin g school s ex i s t i n additio n t o th e usua l da y s choo l s , 
e spec ia l ly i n r u r a l a r e a s . Tu rk i s h i s th e mediu m o f ins t ruc t ion . 
C l a s s s i z e s ave rag e abou t 4 5 . 

Up t o th e en d o f th e 1974/7 5 academi c y e a r , successfu l completio n 
of p r imar y educatio n wa s marke d wit h th e awar d o f a  c e r t i f i c a t e . 
This p r ac t i c e ha s cease d wit h th e comin g int o effec t i n 197 6 o f th e 
new e igh t -yea r minimu m bas i c educa t ion . 

Seconda ry educat io n l a s t s fo r si x y e a r s , th re e o f whic h a r e spen t 
in middl e schoo l (or ta ) an d th re e i n hig h schoo l ( lycee) . Ther e a r e 
no spec ia l ize d c o u r s e s i n middl e s c h o o l s : th e programme s offere d 
a r e c a r e e r - o r i e n t e d . Middl e school s a r e e i the r independen t o r a r e 
at tached t o hig h s c h o o l s . 

The hig h schoo l p r e p a r e s s tudent s fo r h ighe r educa t ion , fo r th e p r o -
f e s s i o n s , an d fo r th e n e c e s s i t i e s o f l i fe . I n th e f i r s t y e a r , terme d 
a c a r e e r - s e l e c t i o n g r a d e , gene ra l educa t ion , p rofess iona l an d tech -
nica l c o u r s e s a r e offered . A t thi s g r a d e , s tudent s sampl e differen t 
kinds o f c o u r s e s t o fin d ou t th e typ e o f c a r e e r tha t sui t s the i r apt i -
tudes an d inc l ina t ions . I n differen t sec t ion s o f th e secon d y e a r o f 
high school ing , tw o kind s o f programme s -  l i t e r a t u r e an d scienc e -
a r e offere d t o p r e p a r e s tudent s fo r highe r educa t ion . Ther e a r e 
four differen t kind s o f programm e i n th e thir d y e a r o f hig h school ; 
l i t e r a t u r e , soc ia l s c i e n c e / e c o n o m i c s , m a t h / p h y s i c s , an d na tu ra l 
s c i e n c e . I n eac h o f thes e p r o g r a m m e s , the r e a r e common , compul -
s o r y , spec ia l an d e lec t iv e c o u r s e s . Turk i s h i s th e mediu m o f i n s t ruc -
t ion, bu t foreig n language s lik e Eng l i sh , F r e n c h an d Germa n a r e 
taught . Th e norma l c l a s s s iz e i n middl e an d hig h school s i s 4 0 , 
though c l a s s s i z e s o f 7 5 an d 8 0 a r e no t unknown . 

A fe w exper imenta l school s (nin e a s a t p r e sen t ) e x i s t . Thes e mak e 
the introduct io n o f innovation s int o th e schoo l syste m r e l a t i ve l y e a s y . 

Table 4  of  educat iona l s t a t i s t i c s fo r T u r k e y , showin g th e numbe r o f 
pupils i n th e count r y wh o atten d s t a t e , p r iva t e an d minorit y school s 
at th e p r i m a r y , middle , an d h igh-schoo l l e v e l s , appea r s a t th e foo t 
of pag e 2S . I t shoul d b e note d tha t th e pr iva t e school s i n Turke y 
usual ly ex is t t o s e r v e th e nee d o f f o r e i g n e r s . 
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CURRICULUM DEVELOPMEN T I N SCIENC E 

The Scienc e Lyce e In 1964 , the Min i s t r y o f Educat io n e s t ab l i shed , wit h a s s i s t anc e 
from th e For d Foundation, a  hig h schoo l cal le d th e Scienc e Lyce e 
to provid e a  t h r e e - y e a r cou r s e wit h a  bia s toward s sc ienc e an d 
mathemat ics . Th e schoo l bega n wit h ver y wel l -equippe d l abo ra to r i e s , 
high s taff-s tuden t r a t i o , an d highl y qualifie d staff . It s highl y s e l ec t -
ive na tu r e wa s eviden t fro m th e fac t tha t ou t of  a t leas t 10,00 0 
appl icants onl y abou t 30 0 were admit ted . It s sc ienc e programme s 
w e r e adaptat ion s o f c u r r e n t America n ma te r i a l s i n th e s e p a r a t e 
subjec ts o f biology , chemis t r y an d phys ic s ( i . e . th e B S C S fo r 
biology, CHE M stud y fo r c h e m i s t r y , an d P S S C fo r p h y s i c s ) . 
However , th e Sc ienc e Lyce e i s n o longe r th e mode l schoo l i t wa s 
proposed t o b e . R . H . Maybur y i n hi s boo k Technica l Ass i s tanc e 
and Innovatio n i n Sc ienc e Educat io n (Joh n Wile y &  S o n s, Ne w York , 
1975) d e s c r i b e s i t a s bein g no w "a n o rd ina r y secondar y schoo l , 
s t ruggl ing agains t th e sam e problem s o f n iggardl y budge t s , i nade -
quate equipment , an d indifferenc e amon g t e a c h e r s tha t afflic t mos t 
s econda ry school s i n mos t economical ly-deprive d c o u n t r i e s " . 

In 1966 , th e Ministr y o f Educatio n decide d tha t th e Scienc e Lyce e 
materials shoul d b e place d int o othe r school s i n Turkey . Th e first 
pilot effor t bega n i n Behcelieve r Schoo l durin g th e 1966/6 7 academi c 
year . I n thi s exercis e th e Scienc e Lyce e staf f assiste d th e Beh -
celiever Schoo l teacher s t o us e th e cours e material s i n al l thei r 
science materials . Thi s experienc e a t Behcelieve r Schoo l le d t o 
the initia l outline s o f th e framewor k fo r th e large-scal e extensio n 
of th e Scienc e Lyce e material s tha t i s describe d next . 

In Marc h 1967 , th e Ministr y o f Educatio n se t u p a  bod y calle d th e 
Science Educatio n Developmen t Commissio n (SEDC ) whos e member s 
were draw n fro m th e Ministr y o f Educatio n an d Turkey' s scientifi c 
community. Th e Commissio n gav e priorit y attentio n t o a  pilo t pro -
gramme fo r extendin g th e Scienc e Lyce e material s int o othe r school s 

TABLE 4 : 

No 

Sta te P r i m a r y Schoo l 

P r i v a t e P r i m a r y Schoo l 

Minor i ty P r i m a r y Schoo l 

Sta te Middl e Schoo l 

P r i v a t e Middl e Schoo l 

Minor i ty Middl e Schoo l 

Sta te Hig h Schoo l 

P r iva t e Hig h Schoo l 

Minor i ty Hig h Schoo l 

SCHOOLS AND 

1971/72 

. o f School s 

39 ,100 

79 

76 

1,734 

87 

17 

423 

78 

12 

No. 

5 

P U P I L S 

of Pupi l s 

, 076 ,166 

15 ,990 

7,272 

786,486 

18,031 

2 ,231 

235 ,525 

13,816 

1,044 

IN TURKE Y 

1972/73 

No. o f School s 

40 ,154 

78 

72 

1,909 

67 

17 

490 

61 

12 

No. 

5 

of Pupi l s 

, 268 ,811 

16,842 

6 ,734 

906,187 

15,856 

1,945 

257 ,068 

15,856 

969 
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in T u r k e y . School s draw n fro m Ankara , Is tanbul , Aydiu , Erzuru m 
and Izmi r c i t i e s wer e des ignate d a s lycee s par t ic ipa t in g i n thi s pilo t 
p ro j ec t . TUBITA K ( T u r k e y ' s Scientif i c an d Technica l R e s e a r c h 
Council) agree d t o ac t a s sponso r o f thi s pilo t programm e unde r a 
pro jec t entit le d :  " R e s e a r c h o n th e poss ibi l i t y o f conductin g Scienc e 
Education a t o the r Turk i s h Lycee s usin g th e c o u r s e s develope d b y 
the Sc ienc e Lyce e P r o j e c t . " 

The or ig ina l pro jec t involve d nin e lycee s includin g Bahce l ieve r 
School an d abou t 10 0 t e a c h e r s an d 8,00 0 s t u d e n t s . I t consis te d o f 
t ry ing ou t th e Turk i s h adaptat ion s o f th e America n mater ia l s i n us e 
in th e Scienc e Lycee . 

In Jun e 197 0 a  SEDC-commiss ione d evaluatio n stud y o f th e per for -
mance o f t e a c h e r s an d s tudent s o f th e nin e pilo t lycee s i n thi s p r o -
ject ove r th e t h r e e - y e a r per io d 196 8 t o 1970 , showe d tha t th e 
mate r ia l s wer e no t a s successfu l i n othe r Turk i s h lycee s a s the y 
had bee n i n th e Scienc e Lycee . However , wit h th e r eco rde d pos i -
tive att i tud e o f th e pilo t lyce e t e a c h e r s , apparen t fai lur e wa s 
a t t r ibuted t o a  numbe r o f c a u s e s includin g suc h fac tor s a s insufficien t 
time t o complet e th e c o u r s e s , heav y workloa d o n bot h s tudent s an d 
t e a c h e r s , lac k o f motivatio n o f som e o f th e s tuden t s , an d t e a c h e r s ' 
lack o f exper ienc e i n takin g ful l advantag e o f moder n teachin g 
methods . 

According t o th e ne w schoo l sys tem , th e cur r icu lu m a t f i r s t y e a r 
high schoo l wa s t o b e a  genera l d iagnost i c o n e . I t wa s the n t o b e 
followed b y a  syste m o f spec ia l ize d option s i n whic h s tudent s chos e 
to pursu e l i t e r a t u r e o r sc ienc e s t r ea m c o u r s e s . 

With th e f i r s t y e a r genera l sc ienc e c o u r s e base d o n a  Turk i s h 
adaptat ion o f th e America n In t roductor y Phys ica l Scienc e ( IPS ) 
p rogramme, th e SED C enlarge d th e scop e o f i t s ou t reac h b y 
launching a  t h r e e - y e a r exper imen t a t th e beginnin g o f th e 1971/7 2 
academic y e a r . Thi s ne w p ro j ec t , i n whic h al l th e exis t in g 
American adapte d text s wer e r e v i s e d , involve d 10 0 r e g u l a r lycee s 
and 8 9 lycee - l eve l t eache r t ra in in g c o l l e g e s . (Th e la t t e r offe r a 
f o u r - y e a r c o u r s e includin g educatio n an d th e genera l c u r r i c u l u m . ) 

The 10 0 hig h school s wer e se lec te d fro m al l ove r th e count r y 
accord ing t o th e followin g c r i t e r i a : (a ) th e numbe r o f s tudent s i n 
c l a s s e s shoul d no t excee d 4 0 ; (b ) ther e shoul d b e sufficien t l abora -
to ry an d c l a s s roo m spac e fo r th e teachin g o f sc ienc e c l a s s e s ; 
(c) c l a s s r o o m - l a b o r a t o r i e s shoul d b e equippe d wit h c h a i r s an d flat -
top table s o n whic h group s o f fou r s tudent s coul d work ; an d (d ) i n 
case o f a n i n c r e a s e i n th e numbe r o f s t uden t s , t he r e mus t b e a 
sui table plac e aroun d th e schoo l buildin g fo r cons t ruc t io n o f ne w 
bu i ld ings . 

With thi s exper imen t o v e r , th e SED C ha s begu n introducin g th e 
following r e v i s e d mate r i a l s pr in te d a t th e Sc ienc e P r o j e c t Cen t r e 
into al l s ta t e hig h school s i n T u r k e y : 

(a) Textbook s p r e p a r e d b y th e Commissio n an d pr in te d b y th e 
Min i s t ry o f Educat ion . Thes e book s a r e normal l y sol d t o s tudent s 
at cos t bu t a r e genera l l y give n t o poo r s tudent s withou t c h a r g e . 

(b) T e a c h e r s ' guid e books . Thes e a r e d is t r ibu te d fre e t o t e ache r s 
who nee d t o us e them . 

(c) T rans l a t i on s o f a  v a r i e t y o f sou rc e book s fo r t e a c h e r s an d 
s t u d e n t s . 

(d) T e s t s an d evaluat io n m a t e r i a l s . 

(e) "New s Bulleti n o f Moder n Scienc e Education " publishe d b y th e 
Scientific Commission . 
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In additio n t o thes e printe d materials , film s an d fil m strip s relate d 
to th e moder n scienc e programme s ar e bein g procured . Reproducin g 
these film s fo r us e i n school s i s th e tas k o f th e Fil m Centr e o f th e 
Ministry o f Education , bu t purchasin g the m an d meetin g thei r cost s 
in foreig n currenc y ar e th e responsibilit y o f th e Centr e fo r Scienc e 
Project . 

The si x professiona l staff , wit h supportin g administrativ e an d 
clerical staff , ar e house d i n th e new buildin g o f th e Ministr y o f 
Education headquarters . Thes e professiona l staf f ar e al l forme r 
teachers i n lycees , an d mos t hav e alread y bee n o n trainin g course s 
in th e U . S . A . Th e curren t hea d o f th e tea m i s Mr . Niha t Gurpinar . 
The SED C i s a n advisor y bod y t o thi s team . 

The teache r trainin g implication s fo r th e Lyce e Scienc e Project s 
have bee n me t in part , a t leas t b y a  ser ie s o f summe r institutes . A 
considerable budge t fro m TUB1TA K ha s bee n mad e availabl e t o thes e 
institutes whic h hav e bee n staffe d b y universit y professor s an d 
members o f th e Project . Thes e summe r course s ar e bein g conducte d 
all ove r Turkey . I t i s wort h notin g tha t i n th e earl y year s o f the 
Lycee Scienc e Project , a  numbe r o f America n tutor s participate d i n 
these courses , an d i t i s n o surpris e tha t th e institute s see m t o hav e 
been modelle d o n the extensiv e Nationa l Scienc e Foundatio n summe r 
institutes tha t wer e a  featur e o f th e U . S . curriculu m scienc e durin g 
the 1960s . 

SCHOOL MATERIALS MANUFACTURING CENTRE (DAYM) 

With th e ai d o f exper t assistanc e an d cas h fo r machiner y an d equip -
ment fro m th e Organizatio n fo r Economi c Co-operatio n an d Develop -
ment (OECD) , th e Ministr y o f Educatio n se t u p the Schoo l Material s 
Manufacturing Centr e (DAYM ) i n Ankar a i n 1961. 

The mai n functio n o f DAY M i s t o provide teachin g material s fo r 
schools i n Turkey . Thi s i t doe s b y producing th e bul k o f th e equip -
ment an d aid s an d b y purchasing th e remainde r fo r distributio n fro m 
local o r foreig n markets . 

The Centr e als o serve s tw o other functions . Th e firs t o f thes e i s 
to hol d in-servic e course s durin g summe r month s fo r scienc e 
teachers i n orde r t o trai n the m t o us e an d t o repai r laborator y equip -
ment. Fo r thi s purpose , mobil e unit s ar e used . The y ar e base d i n a 
few cent res , an d generall y consis t o f a  van, scienc e equipment , 
tools an d smal l machine s fo r repai r work , an d audio-visua l aids . 
They ar e staffe d b y able scienc e teacher s wh o trave l aroun d a 
province (particularl y i n deprived areas ) helpin g scienc e teacher s 
with thei r teachin g problems , introducin g the m t o new mehtod s an d 
techniques i n scienc e education , repairin g broke n equipment , an d 
giving demonstration s i n practica l lesson s i n rura l school s wher e 
adequate facilitie s fo r suc h wor k ar e a t presen t non-existent . 

The secon d functio n o f th e Centr e i s t o run day and/o r evenin g 
courses fo r apprentice s a s wel l a s evenin g course s fo r peopl e wh o 
intend t o lear n a  t rade . Th e student s involve d ar e adult s an d out -
of-school youths . Th e course s includ e machin e too l operation , 
metal turning , di e making , electricity , electronics , glassblowing , 
technical drawin g an d woodworking . Ove r 2,30 0 worker s hav e 
received satisfactor y trainin g throug h thi s schem e ove r th e pas t te n 
y e a r s . 

Though th e Cente r starte d wit h onl y 2 5 worker s an d fou r teacher s 
in wha t wa s originall y a  day technica l school , th e DAY M no w has 
a ne w building i n additio n t o th e ol d one , 58 0 worker s an d 1 8 work -
shops (soo n t o be increase d t o 30) , manne d b y 34. teachers. Th e 
administrative staf f ar e al l ex-classroo m teacher s an d stil l belon g 
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to th e teachin g service . O f th e 3 4 teachers , fou r ar e qualifie d 
engineers an d fou r ar e Highe r Educatio n Technicians . Th e admini -
strative se t u p includes : chief s o f variou s workshop s (a t presen t 18) , 
a director , a  deput y director , th e hea d o f th e researc h developmen t 
unit, th e laborator y chief , fiv e assistan t director s responsibl e fo r 
personnel, education , publi c relat ions , commercia l matters , an d 
production, an d 1 8 workshop chiefs . 

DAYM i s regarde d a s a  Departmen t an d i t i s therefor e finance d a s 
such b y th e Centra l Ministr y o f Education . Eac h yea r th e Depart -
ment o f Educatio n Aid s withi n th e Ministr y o f Educatio n receive s 
lists o f schools ' requirement s fro m th e Secondar y an d Elementar y 
Education Departments . Thes e request s ar e processe d an d passe d 
on t o th e DAY M whic h the n produce s an d send s th e equipmen t t o 
schools throug h privat e transpor t companies. . A  school' s respon -
sibility i s simpl y t o repor t receip t o f equipmen t b y writin g t o th e 
Centre an d t o th e particula r Departmen t unde r whic h i t functions . 
If school s nee d supplementar y equipment , the y ar e expecte d t o mak e 
direct contac t wit h DAY M o r loca l companie s fo r supplie s an d pa y 
out o f thei r ow n schoo l scienc e vote . Record s revea l tha t schoo l 
requests ar e deal t wit h promptl y b y th e Centre . 

Science equipmen t fo r primary , secondar y an d teache r trainin g 
levels i n al l type s o f material s (wood , plast ics , stee l an d glass ) ar e 
produced. I n fact , apar t fro m certai n sophisticate d equipmen t lik e 
microscopes an d thermometer s whic h ar e importe d fro m Germany , 
the U . S . A . , Israe l an d Japan , mos t o f th e schoo l scienc e equipmen t 
is produce d b y DAYM . I t i s estimated , fo r instance , tha t ove r 80 % 
of th e equipmen t require d fo r teachin g th e Turkis h PSSC-Physic s 
is produce d a t th e Centre . 

To produc e thes e instructiona l tools , th e mai n ra w material s tha t 
have t o b e importe d ar e optica l glasses ; chemical s fo r meta l plating ; 
resistance wire s (chrom e oxide) ; magnet s (hors e sho e an d ba r 
types); Fe , Ni , A , Cu , components ; an d semi-manufacture d musica l 
instruments components . 

The machine s availabl e a t th e DAY M fo r producin g th e instrumenta l 
tools ar e show n i n th e followin g tabl e 5. 

TABLE 5 : DAYM MACHINE S 

Machines Quantit y 

Automatic coi l windin g machin e 4 
Diffusion pum p (fo r glas s blowing ) 1 

Machines fo r optica l workshop s 1  se t 

Checking an d contro l device s 
for optic s sho p 1  se t 
Work die s fo r optic s sho p 1  se t 

Checking an d contro l instru -
ments fo r electri c an d electroni c 
workshops 1  se t 
Special machine s fo r th e pro -
duction o f musica l instrument s 1  se t 

Machines Quantit y 

Spring windin g machin e 2 

Plastic injectio n pres s 
(for 2  kg . capacity ) 1 
Plastic injectio n pres s 
(for 1  kg. capacity ) 1 
Plastic injectio n pres s 
(fori kg . capacity ) 1 
Plastic blowin g pres s (fo r bottl e 
making -  2  l i tre s capacity ) 1 
Lathe 3 
Polyester sprayin g machin e 1 

Table 6  o n pag e 3 4 indicates th e numbe r o f set s of  equipmen t an d 
aids produce d an d supplie d t o school s b y DAY M durin g th e perio d 
1970 t o 1973 . 
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TABLE 6 : INSTRUCTIONA L TOOL S GIVE N T O SCHOOL S I N TH E YEAR S 1970-7 3 

34 

Type o f Ins t ruc t iona l Too l 

Lycee Moder n Phys i c s 

Lycee Moder n Chemis t r y 

Lycee Moder n Biolog y 

Lycee Mathematic s 

Lycee Soc ia l S tudie s 

Genera l Sc ienc e (Lyce e +  middl e school ) 

Middle Schoo l P h y s i c s 

Middle Schoo l Chemis t r y 

Middle Schoo l Na tura l Sc ienc e 

Middle Schoo l Soc ia l S tud ie s 

Middle Schoo l Mathematic s 

Middle Schoo l Handicraf t s 

P r i m a r y Schoo l Genera l Sc ienc e an d 
Na tu ra l Sc ienc e 

P r i m a r y Schoo l Soc ia l S tudie s 

P r i m a r y Schoo l Handicraf t s 

P r e - S c h o o l Educat io n Ins t ruc t iona l 
Tools 

Middle S c h o o l - L y c e e , Lyce e Leve l 
College Languag e Labo ra to r y 

Vocat ional -  Technica l School s 
G ene ra l Sc ienc e 

Grand Tota l 

1970 

88 

88 

70 

125 

115 

60 

100 

120 

100 

100 

125 

-

3 ,000 

-

350 

100 

-

-

4 , 5 4 1 

Number o f S e t s Give n 

1971 

94 

94 

76 

126 

445 

670 

40 

40 

40 

210 

152 

50 

3 ,600 

3 ,500 

-

100 

9 

75 

9 ,321 

1972 

105 

105 

90 

150 

200 

220 

340 

340 

340 

350 

300 

-

4 , 0 0 0 

4 , 0 0 0 

400 

100 

10 

50 

11 ,100 

1973 

100 

100 

100 

100 

100 

500 

-

-

-

500 

500 

200 

4 , 0 0 0 

4 , 0 0 0 

400 

100 

10 

-

10 ,710 

Total 

387 

387 

336 

501 

860 

1,450 

480 

500 

480 

1,160 

1,007 

250 

14 ,600 

11,500 

1,150 

400 

29 

125 

35 ,672 



Section 4 

REGIONAL CENTR E FO R 
EDUCATION I N SCIENC E AN D MATHEMATIC S (Malaysia ) 

Background Th e Southeas t Asia n Minister s o f Educatio n Organizatio n (SEAMEO ) 
was establishe d i n 196 5 t o foste r regiona l co-operatio n i n education , 
science an d culture . Th e eigh t membe r countrie s ar e Indonesia , th e 
Khmer Republic , Laos , Malaysia , th e Philippines , Singapore , 
Thailand, an d th e Republi c of  Vietnam . I n additio n ther e ar e thre e 
associate membe r countries , namel y Australia , Franc e an d Ne w 
Zealand. 

The policy-makin g bod y o f th e Organizatio n i s th e Southeas t Asia n 
Ministers o f Educatio n Counci l (SEAMEC ) compose d o f th e Minister s 
of Educatio n o f th e membe r countries . Th e executiv e ar m o f th e 
Council i s th e Southeas t Asia n Minister s o f Educatio n Secretaria t 
(SEAMES), locate d i n Bangkok , Thailand . Programm e activitie s 
are mainl y carrie d ou t throug h a  ser ie s o f Regiona l Centres/Project s 
located i n variou s membe r countries . Th e Regiona l Centres /Pro -
jects ar e : 

1. Th e Regiona l Centr e fo r Tropica l Biolog y (BIOTROP ) locate d 
in Bogor , Indonesia . 

2. Regiona l Centr e fo r Educationa l Innovatio n an d Technolog y 
(INNOTECH), temporaril y locate d i n Bangkok , Thailan d (previousl y 
in Saigon , Vietnam) . 

3 . Regiona l Centr e fo r Educatio n i n Scienc e an d Mathematic s 
(RECSAM) locate d i n Penang , Malaysia . 

4. Regiona l Englis h Languag e Centr e (RELC ) locate d i n Singapore . 

5. Regiona l Centr e fo r Graduat e Stud y an d Researc h i n Agricultur e 
(SEARCA) locate d i n Lo s Banos , Philippines . 

6. Centra l Offic e o f th e Governin g Boar d o f th e Regiona l Tropica l 
Medicine an d Publi c Healt h Projec t (TROPMED ) locate d i n Bangkok , 
Thailand . 

A further Centre , th e Applie d Researc h Centr e fo r Archaelog y an d 
Fine Art s (ARCAFA ) i s unde r consideration , an d wa s originall y 
planned t o b e locate d i n Phno m Penh , Khme r Republic . 

The Regiona l centre s conduc t a  wid e rang e o f trainin g courses . 
BIOTRÒP, INNOTECH , RECSA M an d REL C awar d certificate s an d 
diplomas t o thei r participant s o n completio n o f th e courses , whils t 
SEARCA an d TROPME D awar d master ' s an d doctorat e degree s an d 
postgraduate diplomas . 
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RECSAM wa s es tabl i she d b y SEAME O a s a n autonomou s insti tutio n 
in Ma y 1967 , wit h th e mai n purpos e o f a s s i s t i n g membe r s t a te s i n th e 
improvement o f sc ienc e an d mathematic s teachin g an d thereb y p r o -
viding th e fir m foundatio n n e c e s s a r y fo r meetin g th e scientif i c an d 
technical manpowe r r equ i r emen t s o f Southeas t Asia n coun t r i e s i n th e 
fu tu re . Th e Cen t r e i s hoste d b y th e Governmen t o f Malaysi a a s he r 
contr ibut ion t o reg iona l co-opera t ion , - an d adminis tere d b y a  Di rec to r 
under th e guidin g pol ic y o f SEAME C whic h channel s i t s polic y dec i -
s ions throug h a  governin g b o a r d . Th e D i r ec to r i s guide d b y a n Inter -
nat ional Advisor y Counci l i n th e developmen t o f th e C e n t r e ' s p r o -
gramme . 

The Cen t r e i s organize d unde r fou r broa d head ings , namel y T r a i n i n g , 
R e s e a r c h , Informatio n an d Spec ia l S e r v i c e s , an d Adminis t ra t ion . 

The Tra in in g Divisio n o p e r a t e s c o u r s e s aime d a t t ra in in g ke y p e r -
sonnel i n moder n technique s o f teachin g an d evaluatio n i n sc ienc e an d 
mathemat ics . 

The R e s e a r c h Divisio n o p e r a t e s c o u r s e s aime d a t developin g complet e 
pro to type unit s o r module s i n sc ienc e an d mathematic s a s wel l a s 
conducting som e pilo t s tudie s o n chil d l e a r n i n g . Th e tw o mos t 
important p r o j e c t s a r e th e Southeas t Asia n Sc ienc e an d Mathematic s 
Exper iment (SEASAME ) an d th e Sc ienc e an d Mathematic s Concep t 
Learning o f Southeas t Asia n C h i l d r e n . 

The Informatio n an d Spec ia l S e r v i c e s Divisio n p roduce s an d d i s -
seminates th e v a r i o u s r e p o r t s an d othe r RECSA M publ ica t ions , a s 
well a s maintainin g contac t wit h app rop r i a t e ins t i tu t ion s an d bodie s 
both withi n an d ex te rna l t o th e SEAME O r e g i o n . 

The Adminis t ra t io n Divisio n handle s th e organiza t io n an d runnin g o f 
the C e n t r e . 

RECSAM i s locate d o n th e Malaya n T e a c h e r s ' Col leg e campus , n e a r 
George town, P e n a n g . I t bega n limite d opera t ion s i n 196 8 i n borrowe d 
accommodation fro m th e co l l ege , an d occupie d i t s ow n p r e m i s e s o n th e 
completion o f th e f i r s t buildin g phas e i n 1972 . Thi s phas e involve d 
the cons t ruc t io n o f hos te l accommodatio n an d th e r e c r e a t i o n a l bloc k 
(the l a t t e r bein g t empora r i l y use d a s th e t each ing /admin i s t r a t iv e 
block pendin g th e completio n o f phas e two) . Th e phas e tw o buildin g 
will contai n tw o l a b o r a t o r y / w o r k s h o p b locks , a  l ib ra ry / in fo rmat io n 
b lock, a  conferenc e hal l an d a n admin i s t r a t ive / t each in g b lock . 
Detai ls a r e show n i n th e drawin g o n pag e 3 7 . 

The buildin g p r i o r i t i e s wer e base d o n th e provis io n o f sa t i s f ac to r y 
accommodation fo r th e c o u r s e pa r t i c i pan t s togethe r wit h adequat e 
teaching f ac i l i t i e s , followe d b y pu rpose -bu i l t teachin g f ac i l i t i e s . B y 
using suc h a  p l an , c o u r s e p a r t i c i p a n t s suffere d minimu m in te r f e renc e 
to the i r w o r k . (Accommodatio n i s ofte n a  sourc e o f d isconten t o n 
r e s i d e n t i a l c o u r s e s . ) 

The buildin g c u r r e n t l y bein g use d t o hous e th e ac t iv i t i e s o f RECSA M 
is th e r e c r e a t i o n a l b lock , whic h wil l r e v e r t t o thi s functio n whe n 
phase 2  i s completed . Th e bloc k conta in s c l a s s r o o m / l a b o r a t o r y s p a c e , 
a smal l workshop , s t o r e s , p r in t ing /dupl ica t io n s p a c e , a  smal l 
r e s o u r c e a r e a (th e mai n l i b r a r y i s locate d i n th e Malaya n T e a c h e r s ' 
College building ) an d a  smal l da rk roo m fo r photographi c work . I n 
addi t ion, offic e spac e fo r staff , th e adminis t ra t iv e office s an d th e 
dining roo m a r e locate d i n th e bui lding . 

The ne w buildin g i s schedule d t o hav e a n adminis t ra t iv e an d teachin g 
wing, tw o wing s containin g sc ienc e l a b o r a t o r i e s an d w o r k s h o p s , a 
l i b r a r y an d informatio n block , an d a  conferenc e b lock . I t i s envi -
saged tha t th e worksho p faci l i t ie s wil l b e abl e t o c a t e r fo r cou r s e 
work b y th e p a r t i c i p a n t s , whils t a  s e p a r a t e worksho p wil l b e conce r -
ned wit h pro to typ e product io n o f sc ienc e an d mathematic s a p p a r a t u s . 

S t r u c t u r e o f 
RECSAM 

Location o f 
RECSAM 
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SKETCH PLA N O F TH E RECSA M SIT E 

KEY 

1. Recreationa l Bloc k 
2. Hoste l Block s (A , B , C , D ) 
3 . Conferenc e Roo m 

4 . Librar y an d Informatio n Bloc k 

5a. Scienc e Laboratory/Worksho p Bloc k 
5b. Scienc e Laboratory/Worksho p Bloc k 
6. Administratio n an d Teachin g Bloc k 

At presen t thes e tw o function s ar e carrie d ou t wit h som e difficult y 
in th e on e smal l worksho p i n th e recreationa l block . Basi c han d 
tools ar e use d fo r th e constructio n o f apparatu s :  machin e tool s ar e 
not used . 

The hoste l accommodatio n i s locate d nea r th e teachin g are a an d con -
sists o f som e 10 0 unit s o f single/doubl e accommodation , som e o f 
which ar e ai r conditioned . Ther e ar e commo n room s an d laundr y 
facilities i n eac h o f th e fou r hoste l blocks . A  large dinin g room / 
recreation roo m i s locate d i n th e recreationa l block , whic h a t th e 
moment i s als o use d a s a  genera l purpos e hall . 

Functions o f T o achiev e th e purpos e fo r whic h i t wa s established , RECSA M under -
RECSAM take s th e followin g activities : 

1. Trainin g programme s fo r ke y educator s i n moder n method s o f 
teaching scienc e an d mathematics . 
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2. Developmen t o f action-researc h techniques . 

3 . Critica l stud y of  selecte d pilo t projec t materials . 

4-. Developmen t of  specifi c studie s an d instructiona l material s t o 
be carrie d ou t a s pilo t projects . 

5 . Critica l examinatio n of  researc h o n curriculu m material s an d 
methodology. 

6. Developmen t o f simpl e technique s i n apparatus-makin g usin g 
low-cost materials . 

7. Organizatio n an d conduc t o f professiona l seminar s an d work -
shops fo r educator s i n th e region . 

8. Gatherin g informatio n an d actin g a s a  clearin g hous e fo r scienc e 
and mathematic s education . 

9. Consultatio n an d specia l service s fo r SEAME O membe r 
countries. 

10. Promotio n o f indigenou s effort s i n curriculu m development . 

Formal relation s hav e bee n establishe d wit h UNESCO , thereb y pro -
viding mutua l co-operatio n i n matter s an d activitie s relate d t o 
science an d mathematic s educatio n i n Southeas t Asia n countries . 
This lin k wil l als o enabl e th e Centr e t o benefi t fro m th e provisio n o f 
special ists , consultants , e tc . whe n required . 

Staffing o f 
RECSAM 

RECSAM i s staffe d b y tutor s recruite d fro m withi n th e SEAME O 
region an d b y specialist s fro m elsewhere . I n addition , th e service s 
of short-ter m consultant s ar e utilize d whe n required . Ofte n thes e 
are generousl y provide d b y government s throughou t th e world . Th e 
organizational structur e o f RECSA M i s show n i n thi s diagram : 

RECSAM ORGANIZATIONA L CHAR T 
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ADMINISTRATION 

The actua l staf f an d post s fo r 1975-7 6 a r e a s fol lows . 

Academic Staf f 

Cen t re Di rec to r (1 ) 
Deputy Cen t r e Di rec to r (1 ) 

Non-Academic Staf f 

R e g i s t r a r / B u r s a r (1 ) 
F inancia l Ass i s t an t (1 ) 
P e r s o n a l Ass i s t an t t o Di rec to r (1 ) 
S t e n o g r a p h e r s (2 ) 
Book-keeper (1 ) 
C l e r i c a l Officer s (4 ) 
C l e r i c a l Ass i t an t s (2 ) 
Typis t s (2 ) 
S t o r e - Keepe r (1 ) 
Ass i s t an t S t o r e - K e e p e r (1 ) 
Van Dr ive r (2 ) 
Office Boy s (3 ) 
Maintenance Technicia n (1 ) 
House S e r v a n t s (10 ) 
G a r d n e r s (6 ) 
Watchmen (4 ) 
S teward (1 ) 
S e c u r i t y Office r (1 ) 
Recep t ion i s t /Te lephone Opera to r (1 ) 

TRAINING DIVISIO N 

Academic Staf f 

Ass i s tan t Di rec to r (1 ) 
Tra in ing Office r (Sc ience ) (1 ) 
Biology Office r (1 ) 
Chemis t ry Office r (1 ) 
Mathematics Office r (1 ) 
Phys i c s Office r (1 ) 

Non-Academic Staf f 

Labora to ry Ass i s tan t (1 ) 
Labora to ry Attendant s (4 ) 
Typis t s (2 ) 

RESEARCH, DEVELOPMEN T AN D EVALUATIO N DIVISION S 

Academic Staf f 

Ass i s tan t Di rec to r (1 ) 
Biology Office r (1 ) 
Mathematics Office r (1 ) 

Non-Academic Staf f 

Labora to ry Ass i s t an t (1 ) 
Workshop Technicia n (2 ) 
Labora to ry Attendant s (2 ) 
Typis t s (2 ) 

INFORMATION/SPECIAL SERVICE S DIVISIO N 

Academic Staf f 

Ass i s tan t D i rec to r (1 ) 
Information Office r (1 ) 
L ibra r ian (1 ) 
L ib ra ry Ass i s t an t s (2 ) 
A . V . A . Supe rv i so r (1 ) 
Graphic Ar t i s t (1 ) 

Non-Academic Staf f 

C l e r i c a l Office r (1 ) 
C l e r i c a l Ass i s t an t (1 ) 
Typis t s (2 ) 
L i b r a r y Attendant s (2 ) 

Financing oí 
RFCSAM 

In mi d 1970 , RECSA M becam e semi-opera t iona l wit h th e f i rs t phas e 
of i t s buildin g p rogramme , an d thi s commence d th e f i rs t f ive-yea r 
opera t ional pla n fo r th e C e n t r e . Th e tota l cos t o f th e pla n wa s 
projected a s bein g U S $  8.7  million , oí  whic h th e U . S . A . contribute d 
50%. Th e Governmen t o f Malays ia , a s th e hos t coun t ry , assume d 
respons ib i l i ty fo r th e capita l an d opera t in g cos t s of  th e Cent r e whils t 
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SEAMES ha d th e responsibilit y fo r raisin g th e fund s require d fo r th e 
Centre 's activities . Th e latte r ar e generall y raise d fro m grant s 
and donations , i n eithe r cas h o r kind , fro m intereste d government s 
and othe r organization s an d institutions . Th e secon d phas e o f th e 
building programm e i s bein g finance d jointl y b y th e U .S .A . an d th e 
Malaysian Government . Wor k o n thi s phas e commence d i n 1975 , an d 
occupation o f th e premise s i s expecte d i n lat e 1976 . 

The secon d five-yea r developmen t pla n commence d i n Jul y 1975 , an d 
for thi s RECSA M i s completel y responsibl e fo r obtainin g it s ow n 
finances. 

The responsibilit y fo r th e tota l operationa l cost s fo r th e secon d five -
year developmen t pla n wa s take n ove r b y th e Governmen t o f Malaysi a 
in Jun e 1975 . Th e amoun t allocate d wa s abou t M $ 4. 6 million , wit h 
an additiona l M $ 3,150,00 0 fo r th e constructio n o f additiona l faci -
lities i n th e buildin g programm e an d fo r awardin g scholarship s an d 
fellowships. 

The breakdow n o f financin g fo r th e secon d five-yea r pla n i s a s 
follows: 

SECOND FIVE-YEA R FUNDIN G PLA N (1975-1980 ) 

OPERATIONAL COS T ESTIMATE S 

Total fo r 5  year s 

Personnel emolument s fo r SEAME O staff , includin g othe r 
personnel cost s an d benefit s M $ 4-,092,50 0 

Services an d Supplie s 1,655,90 0 

Grants an d Subsidie s 14-5,00 0 

Total M $ 5,893,40 0 

SPECIAL FUN D ESTIMATE S 
Total fo r 5  year s 

Training an d Researc h Scholarship s M $ 2,516,80 0 

Seminars/Conferences/ Workshop s 137,50 0 

Governing Boar d Meeting s 96,25 0 

Personnel Exchang e 15,00 0 

Total M $ 2,765,55 0 

(M$ 1.0 0 =  £S 0.2 0 approx . i n Januar y 1976 ) 

ACTIVITIES 
The 1  raining Divisio n an d th e Researc h Divisio n ar e responsibl e 
for th e course s conducte d a t th e Centr e an d wor k closel y together . 
The course s ru n b y th e Trainin g Divisio n ai m a t trainin g ke y per -
sonnel i n moder n technique s o f teachin g an d evaluation , wherea s 
those ru n b y th e Researc h Divisio n dea l wit h th e developmen t o f 
complete prototyp e unit s o r module s an d wit h conductin g pilo t 
studies on  chil d learning . Th e rang e comprise s elementar y science , 
elementary an d secondar y mathematics , integrate d science , biology , 
physics, chemistry , an d elementar y an d secondar y scienc e appa -
r a t u s . U p to Jun e 197 5 som e 90 0 participant s ha d attende d trainin g 
courses a t th e Centre . Dependin g o n th e natur e o f th e course / 
seminar/workshop, participant s spen t fro m tw o week s t o twelv e 
weeks ther e • 
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In th e secon d five-yea r plan , som e streamlinin g o f course s ha s bee n 
introduced t o reflec t mor e clearl y th e intention s o f th e activit y an d 
distinguish mor e clearl y th e expecte d outcomes . Tabl e 7  indicate s 
the type s o f course s an d th e number s o f participant s fo r th e secon d 
five-year pla n 1975-1980 , 

TABLE 7: PROPOSED PROGRAMMES FOR MONTH S EACH 

TRAINING COURSE S 

TC-S1 Moder n Method s o f Teachin g 
Primary Scienc e 

TC-M1 Moder n Method s o f Teachin g 
Primary Math s 

TC-C Moder n Method s o f Teachin g 
Chemistry 

TC-B Moder n Method s o f Teachin g 
Biology 

TC-P Moder n Method s o f Teachin g 
Physics 
TC-M2 Moder n Method s o f Teachin g 
Secondary Math s 

TC-E1 Moder n Method s o f Primar y 
Science an d Math s Evaluation/DP-S M 

TC-E2 Moder n Method s o f Secondar y 
Science an d Mathematic s Evaluatio n 
TC-1 Moder n Method s o f Teachin g 
Integrated Scienc e 

TC-Q1 Trainin g i n Developmen t o f 
Primary Science / Mathematic s 
Apparatus 

DEVELOPMENT 

DP-SM Developmen t o f Teachin g 
Modules fo r SEASAM E Projec t 
DW-02 Developmen t o f Secondar y 
Science/Maths Apparatu s (Productio n 
and Design ) 

DW-LM Manua l o f Laborator y 
Management an d Technique s 
DP-1 Developmen t o f Teachin g Unit s 
in Integrate d Scienc e 

RESEARCH 

RP-SL Studie s i n Concep t Learnin g -
Primary Scienc e 
RR-M1 Studie s i n Concep t Learnin g -
Primary Math s 

DEVELOPMENT 

DW-SIN Developmen t o f Pre-Servic e 
Teacher Trainin g Module s i n Primar y 
Science 
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1975/6 

16 

16 

16 

8 

16 

16 

16 

16 

8 

16 

16 

8 

8 

NUMBER O F SCHOLAR S 

1976/7 

16 

16 

16 

8 

8 

16 

16 

8 

8 

8 

16 

1977/8 

16 

16 

8 

16 

8 

8 

16 

16 

8 

16 

8 

8 

1978/9 

16 

16 

16 

8 

8 

16 

8 

8 

8 

16 

1979/80 

16 

16 

8 

16 

8 

8 

16 

16 

8 

16 

8 

8 



Development (continued ) 

N . B . I f mor e scho la r sh i p fund s wer e avai labl e mor e c o u r s e s pe r y e a r coul d b e mounte d 
or mor e s cho l a r s coul d b e accepte d fo r an y c o u r s e approve d fo r an y y e a r . 

Object ives 

Descr ip t ion 

Some ide a o f th e rang e o f th e c o u r s e s l iste d i n Tabl e 7  ma y b e 
obtained fro m th e followin g outlin e o f th re e o f them . 

1 . MODER N METHOD S O F TEACHIN G BIOLOG Y (TC-B ) 

To t r a i n ke y educa to r s fro m par t i c ipa t in g coun t r i e s i n th e p r i n c i p l e s 
of cur r i cu lu m development , the i r implementatio n an d eva lua t ion . 

To acquain t pa r t i c ipan t s wit h moder n c u r r i c u l a r p ro j ec t s i n Biolog y 
( e . g . B S C S an d Nuffiel d Biology) . 

To in t roduc e pa r t i c ipan t s t o moder n method s employe d i n teachin g 
Populat ion Biolog y wit h emphasi s i n fiel d e x e r c i s e s an d l abora to r y 
s tudies r e l evan t t o Populat io n Educatio n S t u d i e s . 

To mak e us e o f r ead i l y - ava i l ab l e r e s o u r c e s i n SEAME O coun t r i e s 
to in t roduc e Populat io n Educatio n int o thei r Secondar y Schoo l 
Biology C u r r i c u l u m . 

To produc e prototyp e ins t ruc t iona l uni t s i n Populat io n Educatio n 
cons is t ing of  Pup i l s ' Tex t s o r T e a c h e r s ' G u i d e s . 

Under th e guidanc e o f spec i a l i s t - consu l t an t s th e pa r t i c ipan t s wil l 
engage i n th e ana lys i s o f moder n Biolog y cur r icu lu m p ro j ec t s fro m 
outside th e SEAME O Regio n ( B S C S &  Nuffield Biology) . Th e c o u r s e 
will a l s o involv e th e pa r t i c ipan t s i n actua l l abora to r y expe r i ence s 
as wel l a s fiel d e x e r c i s e s whic h hav e bee n planne d t o develo p con -
cep ts whic h coul d the n b e p resen te d t o an d understoo d b y secondar y 
s t u d e n t s . 

The pa r t i c ipan t s wil l b e acquainte d wit h basi c ski l l s in : (a ) plannin g 
and wri t in g the i r un i t s ; (b ) teachin g t echn iques ; (c ) examinatio n 
t echn iques ; an d (d ) evaluatio n t echn iques . A t th e en d o f the i r ter m 
at RECSA M the y wil l b e r equ i re d t o produc e prototyp e ins t ruc t iona l 
uni ts i n Populat io n Educa t ion . Thes e unit s ma y b e i n th e for m of a 
t e a c h e r s ' guid e o r pup i l s ' t ex t . P a r t i c i p a n t s wil l a l s o evaluat e thei r 
product i n th e c l a s s roo m situatio n whe n the y r e tu r n t o thei r hom e 
coun t r i e s an d sen d som e feedbac k t o R E C S A M . 

¿ 2 

DW-MIN Developmen t of  P r e - S e r v i c e 
Teache r Tra in in g Module s i n P r ima r y 
Maths 

DW-SMR Developmen t o f I n - S e r v i c e 
Packaged Unit s i n P r i m a r y Sc ienc e 
and Math s 

DW-M2G Developmen t o f Math s Teachin g 
Units fo r Secondar y Student s (Genera l 
Curr icu lum) 

DW-S2V Developmen t o f Sc ienc e 
Teaching Module s fo r Vocationa l S tudie s 

DW-M2V Developmen t o f Mathematic s 
Teaching Module s fo r Vocat iona l 
Students 

TOTAL 176 

16 

16 

16 

176 

8 

S 

176 

16 

16 

16 

176 

8 

S 

176 



Participants 

Duration 

Two o r thre e educator s wh o are involve d i n o r ar e likel y t o b e 
involved i n curriculu m developmen t and/o r teache r trainin g pro -
grammes o n returnin g t o thei r ow n countries . 

A ten- t o eleven-wee k cours e offere d annually . 

2. SECONDAR Y SCIENCE/MATHEMATIC S APPARATU S (DW-02 ) 

Objectives 

Description 

Participants 

Duration 

These workshop s ar e aime d a t th e variet y o f problem s o f desig n an d 
production o f secondar y science/mathematic s equipmen t i n SEAME O 
countries. 

Given th e variou s nationa l priori t ie s fo r secondar y leve l equipment , 
participants will : 

(a) Desig n an d produc e industria l prototyp e (hand-made ) fo r 
selected priorit y item s o f equipment . 

(b) Produc e smal l quantitie s o f selecte d item s fo r tryou t i n thei r 
countries' curr icula . 

(c) Produc e plan s fo r in-countr y testin g an d evaluatio n o f thes e 
items. 

(d) Produc e a  se t o f guideline s fo r co-operatio n (liaison ) betwee n 
curriculum developmen t centre s (educationists ) an d equipmen t desig n 
and productio n unit s (engineerin g personnel) . 

These workshop s wil l b e product-oriented , bu t o n a  smal l scal e i n 
order t o ensur e tha t th e wor k o f th e participant s wil l provid e the m 
realist ic exposur e an d trainin g i n th e technique s of mas s productio n 
in th e ligh t o f th e equipmen t situatio n i n thei r ow n countries . T o 
some degre e th e workshop s wil l b e future-oriented . 

Participants ' wor k an d trainin g wil l includ e th e followin g concerns : 
designing fo r small-scal e mass-productio n fro m a  teste d educationa l 
prototype; makin g industria l prototypes ; makin g inexpensiv e dies ; 
properties o f ra w materials ; manufacturin g method s (small-scale) ; 
quality contro l (educationa l an d industria l specifications) ; evaluatin g 
equipment i n th e classroom ; an d th e natur e o f workin g relationship s 
in th e developmen t o f educationa l equipment . 

Two t o fou r (dependin g o n detail s o f workshop' s structur e an d dura -
tion). 

Ten t o 2 0 weeks . Th e lengt h o f th e worksho p wil l depen d o n it s 
implementation. I f desig n an d productio n ar e separate d int o tw o 
sequential workshops , bot h coul d exten d fo r te n weeks . I f desig n an d 
production ar e no t separated , bu t ru n simultaneously , th e duratio n 
could b e te n weeks . 

Objectives an d 
Benefits 

3 . STUDIE S I N CONCEP T LEARNIN G -  PRIMAR Y SCIENC E (RP-SL ) 

This cours e i s par t o f a  ser ie s implementin g RECSAM' s Pilo t Projec t 
on Science / Mathematics Concep t Learnin g o f Southeas t Asia n Chil -
dren . Th e projec t aim s to : 

(a) Gai n a  bette r understandin g throug h research , o f ho w childre n 
in th e regio n for m scienc e an d mathematic s concepts , an d th e vari -
ables influencin g th e p rocess . 

(b) Develo p procedures , materials , researc h desig n an d technique s 
for experimentin g wit h children' s thinkin g fo r possibl e us e b y membe r 
countries intereste d i n conductin g simila r researc h o r fo r diagnosti c 
purposes i n scienc e classrooms . 
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PILOT PROJEC T O N SCIENCE/MATHEMATIC S CONCEP T 
LEARNING O F SOUTHEAS T ASIA N CHILDRE N 

1973-197S 
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(c) Develo p guideline s o n ho w t o teac h primar y scienc e base d o n 
the finding s o f th e researc h don e b y th e participant s an d o f simila r 
research i n th e region . 

(d) Desig n an d tes t learnin g experience s whic h utiliz e th e researc h 
resul ts an d whic h ca n b e incorporate d i n th e primar y scienc e curr i - . 
cula o f membe r countries . 

An adde d benefi t i s th e trainin g an d experienc e gaine d b y th e parti -
cipants i n designing , conductin g an d evaluatin g researc h o f thi s kind . 

The stage s i n th e developmen t o f th e projec t ar e show n i n th e flow -
chart o n pag e 44 . Th e 197 6 course , whic h i s no w i n progress , con -
centrates o n th e learnin g o f scienc e concepts . B y th e en d o f thi s 
phase o f th e programme , i t i s expecte d tha t participant s wil l hav e 
devised o r replicate d interventio n experiment s fo r th e basi c scienc e 
concepts an d creativ e learnin g experience s fo r th e variou s substage s 
of certai n concepts . 

Phase 3  begin s i n 197 7 whe n finding s a t RECSA M an d thos e o f othe r 
researchers wil l b e co-ordinated . Tentativ e generalization s wil l b e 
made abou t ho w Southeas t Asia n childre n develo p an d lear n science / 
mathematics concepts . Recommendation s fo r curriculu m implemen -
tation an d furthe r researc h i n th e regio n ar e expected . Th e cours e 
will b e i n th e for m o f a n expert ' s seminar . 

The las t cours e i n th e projec t i s tha t o f 197 8 wherein th e partici -
pants, afte r examinin g th e variou s primar y scienc e curricul a i n th e 
region an d th e recommendation s o f th e 197 7 seminar , wil l co-ordinat e 
with th e SEASAM E Projec t t o develo p a  prototyp e syllabu s an d 
selected unit s fo r primar y science . 

These shoul d b e fro m on e o f th e followin g groups : 

(a) Researcher s (graduat e student s o r colleg e lecturers ) wh o 
have bee n involve d i n children' s learnin g and/o r th e teachin g o f 
primary science . 

(b) Senio r teacher s o r educator s connecte d wit h primar y scienc e 
teaching who , upo n thei r retur n t o thei r ow n countries , ar e likel y 
to b e involve d i n researc h o r curriculu m innovation . 

(c) Classroo m teacher s o r inspector s o r supervisor s o f primar y 
science wh o hav e show n activ e interes t i n children' s thinkin g o r th e 
teaching o f science . 

Ten weeks . 

RESEARCH PROJECT S 

The Southeas t Asia n Scienc e an d Mathematic s Projec t (SEASAME ) 
aims t o design , develo p an d produc e relevan t teachin g an d learnin g 
modules whic h includ e teachers ' guides , pupils ' worksheets , 
evaluation procedure s an d instruments , an d appropriat e apparatu s 
and equipment . I t i s hope d tha t th e module s wil l complemen t an d 
supplement nationa l effort s t o innovat e primar y scienc e an d mathe -
matics curr icula . 

The initia l uni t "Introductio n t o Systems" , comprisin g twelv e 
lessons a s wel l a s teachin g aid s an d evaluatio n instruments , wa s 
developed earl y i n 197 3 an d trie d ou t i n Penang . Som e 60 0 primar y 
children wer e involve d i n th e t r i a l s . Th e material s wer e develope d 
and teste d b y cours e participant s i n th e firs t hal f o f 1973 . A t th e 
same tim e a  cours e fo r senio r nationa l administrator s recommende d 
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that eac h membe r countr y shoul d hav e a  nationa l co-ordinato r i n 
charge o f th e whol e projec t a t nationa l level . Thi s recommendatio n 
was accepte d b y th e membe r countries , an d a  worksho p fo r th e 
national co-ordinato r s wa s hel d i n Marc h 197 4 unde r loca l con -
ditions. Th e worksho p produce d regiona l an d individua l countr y 
plans fo r tryin g ou t th e materials . 

Trials wer e carr ie d ou t i n th e eigh t membe r countrie s and , a s a 
resul t o f th e feedback , modification s wer e carrie d ou t i n course s 
during 1975 . I n addition,ne w unit s wer e prepare d an d tria l teste d 
in Penang . Th e secon d phas e o f countr y tryou t wa s prepare d fo r 
testing i n lat e 1975/earl y 1976 . 

Another researc h projec t o n "Scienc e an d Mathematic s Concep t 
Learning o f Southeas t Asia n Children' 1 commence d i n 197 2 wit h tw o 
courses i n whic h th e participant s wer e expose d t o concep t formatio n 
in general . Fro m thes e course s guid e sheet s wer e developed , an d 
selected Piagetia n experiment s wer e trie d ou t i n school s i n Penang . 

The 197 3 course s agai n discusse d genera l theorie s o f learnin g an d 
then criticall y examine d th e materia l prepare d an d use d i n th e 
previous year . Furthe r test s wer e develope d a s wel l a s guid e 
sheets , wor k sheet s an d summar y sheet s whic h wer e the n teste d i n 
seven Penan g schools . RECSA M requeste d th e nationa l Ministrie s 
of Educatio n t o releas e th e participant s fro m regula r dutie s so  a s t o 
car ry ou t th e fiel d tr ial s i n thei r respectiv e countries . I n al l , 
2,860 test s wer e carr ie d ou t o n 84 7 seven - t o twelve-year-old s usin g 
the eigh t experiment s so  fa r developed . 

The 197 4 course s buil t o n th e previously-develope d material , an d 
field t r ial s wer e agai n carr ie d ou t i n th e participants ' hom e countrie s 
with thre e additiona l experiments . Twelv e participant s returne d 
their resul t s containin g 6,46 0 test s involvin g 1,08 6 children . 

At th e 197 5 course , whic h include d fiv e participant s wh o ha d bee n 
on th e 197 4 course , th e activitie s involve d analysi s o f th e 197 4 fiel d 
tr ials a s wel l a s th e preparatio n o f furthe r materia l an d it s t r ia l i n 
schools. A  longitudinal stud y als o commence d i n 197 5 usin g twelv e 
children fro m near-b y a r e a s . Equipmen t t o sui t th e stud y wa s con -
structed bot h b y th e participant s an d th e technica l staf f a t RECSA M 
and al l th e experiment s develope d o n previou s course s wer e used . 

A third project , o n self-instructiona l materials , i s relate d t o th e 
functioning o f RECSAM . Basically , th e eigh t membe r countrie s 
can b e divide d int o Englis h speakin g o r Frenc h speaking , althoug h 
each countr y ha s it s ow n languag e an d regiona l variat ions . Thi s 
presents a  proble m fo r RECSA M i n tha t participant s o n course s 
have differen t level s o f understanding . T o overcom e th e proble m 
of language , an d othe r possibl e area s o f weakness , a  programm e 
has bee n implemente d o n preparin g self-instructional , self-pace d 
materials i n define d a r e a s . Fou r area s hav e bee n chosen , namely : 
instructional goal s an d objectives ; ho w childre n learn ; evaluation ; 
and science/mathematic s topics . 

The materia l prepare d so  fa r ha s bee n translate d int o Lao , Indo -
nesian an d French . I t ha s bee n tested , an d i s currentl y bein g 
revised. Th e developmen t o f thi s projec t i s bein g undertake n b y 
members o f th e RECSA M staff . Th e provisio n o f researc h fellow -
ships i s anothe r componen t o f th e RECSA M researc h programme . 
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Equipment Uni t I n October 1973 , RECSAM hoste d a  regiona l worksho p o n the 
"Production o f Low-cos t Teachin g Material s fo r Primar y Scienc e 
and Mathematics " whic h wa s sponsore d jointl y b y SEAME O an d 
Deutsche Stiftun g Fu r International e Entwicklun g (Germa n 
Foundation fo r Internationa l Development) . Amongs t th e recom -
mendations o f tha t worksho p wer e : 

SEAMEO Regiona l Programme s 

1. Ther e shoul d b e establishe d a  regiona l equipmen t uni t a t the 
SEAMEO Regiona l Centr e fo r Educatio n i n Scienc e an d Mathe -
matics, wit h th e following functions : 

(i) Designin g an d fabrication o f prototyp e equipmen t fo r 
science an d mathematics . 

(ii) Trainin g o f ke y personnel fro m th e SEAME O countrie s fo r 
designing an d production o f prototype materials . 

(iii) Actin g a s a  clearin g hous e fo r collectio n an d dissemination o f 
information regardin g material s fo r scienc e an d mathematics . 

(iv) Explorin g way s an d mean s b y which th e scienc e an d mathe -
matics equipmen t need s o f th e regio n ca n be met . 

National Programme s 

1. Eac h membe r countr y examine s th e feasibilit y o f establishin g 
a nationa l desig n an d prototype productio n uni t a s a  componen t o f 
its curriculu m developmen t centr e o r simila r institutions . Multi -
lateral and/o r bi- latera l assistanc e i n establishing suc h a  centr e 
should b e explored . 

2 . Countrie s shoul d decid e o n thei r ow n priorit ies fo r prototyp e 
equipment developmen t whic h shoul d cate r fo r th e presen t curricul a 
in mathematic s a s wel l a s science . 

The Fift h Governin g Boar d Meetin g o f RECSAM , hel d i n Septembe r 
1974 decide d "tha t th e Centr e i n it s attempt s t o implemen t som e of 
the recommendation s o f th e Workshop , shoul d develo p th e necessar y 
materials onl y t o the stag e o f educationa l prototypes , an d that th e 
emphasis shoul d b e o n the trainin g o f personne l wh o would b e likel y 
to b e employe d a s designer s i n national equipmen t workshops. " 

One membe r o f th e academi c staff , namel y th e Trainin g Office r 
(Science), i s responsibl e fo r th e technica l componen t o f th e cours e 
work a s wel l a s arrangin g th e specialis t course s o n laborator y 
management/equipment, e tc . I n addition , h e i s involve d i n othe r 
duties relate d t o his ow n academic discipline , an d he i s assiste d b y 
one worksho p technician , tw o laboratory assistant s an d a  labora -
tory attendant . Technica l staf f ar e traine d b y the RECSA M staff . 
The worksho p facilitie s consis t o f a  laborator y are a equippe d wit h 
hand tool s an d workbenches (se e photo) . Th e new building wil l hav e 
two workshop s -  on e for cours e wor k e tc , an d one for prototyp e 
design an d development . 

Those course s tha t relat e specificall y t o equipment offere d a t 
RECSAM ar e perhap s bes t describe d i n the following extrac t fro m 
a pape r entitle d "RECSAM' s Programme s an d Courses fo r Develop -
ment an d Productio n o f Prototyp e Scienc e Equipment " presente d a t 
the aforementione d workshop : 
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To assis t eac h membe r countr y buil d u p a  cor e o f 
equipment ke y personne l wh o coul d develo p proto -
type equipmen t an d produc e desig n plan s fo r dissemi -
nation, a s wel l a s organiz e in-servic e trainin g o f 
teachers an d laborator y personne l i n equipmen t pro -
duction, RECSA M ha s successfull y implemente d th e 
course 'Developmen t o f Primar y Scienc e Apparatus ' 
code title d RMI- 1 i n 197 2 an d agai n i n 1973 . Thi s 
intensive cours e o f abou t te n weeks ' duratio n i s 
specially designe d fo r SEAME O ke y peronne l wh o ar e 
actively involve d i n equipmen t design , developmen t an d 
manufacture i n thei r respectiv e countries , o r wh o ar e 
in position s whic h mak e the m likel y t o b e so.  S o far , 
fourteen SEAME O ke y personne l hav e undergon e thi s 
course , namely , tw o eac h fro m Indonesia , Khme r 
Republic, Malaysia , Philippines , Singapore , Thailand , 
and on e eac h fro m Lao s an d Vietnam . 

The termina l behavioura l capabilitie s expecte d o f par -
ticipants o n completio n o f th e RME- 1 cours e ar e tha t 
they shoul d b e abl e to : 

(a) improvis e simpl e scienc e an d mathematic s 
equipment fo r us e i n th e primar y grades . 

(b) ca r r y ou t routin e maintenanc e an d mino r 
repai rs o n simpl e equipment . 

(c) transfor m ne w idea s fo r simpl e equipmen t 
into realit y throug h designing , constructin g 
and testin g o f such . 

(d) produc e a n equipmen t desig n pla n acceptabl e 
for publicatio n wit h th e necessar y technica l 
drawings an d part s specificatio n included . 

(e) provid e soun d advic e fo r th e procuremen t o f 
equipment fro m commercia l sources . 

(f) ca r r y ou t refinement s o n prototyp e equip -
ment fo r possibl e mas s production . 

(g) advis e o n plan s fo r mas s productio n o f proto -
types b y governmen t an d non-governmen t agencies . 

(h) assis t i n developmen t o f curriculu m material s 
through design , an d developmen t o f equipmen t hard -
ware fo r thes e materials . 

(i) organiz e an d conduc t in-servic e course s fo r 
teacher t r a ine rs , teacher s an d laborator y person -
nel, t o trai n the m i n th e basi c skill s fo r equipmen t 
production leadin g t o actua l productio n o f urgentl y 
needed equipment . 

(j) pla y leadershi p rol e i n science/mathematic s 
exhibitions an d i n schoo l science/mathematic s 
activities. 

The cours e wor k describe d abov e ha s bee n continuing , an d th e 
Centre ha s a  displa y are a fo r apparatu s developed . I n addition , 
the worksho p staf f hav e bee n constructin g apparatu s fo r th e 
Concept Learnin g Project . 
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Audio Visua l Aid s 

Curr iculum 
Development 
Centre -  Kual a 
Lumpur, Malays i a 

The Cen t r e ha s a  spec ia l i s t i n aud io-v i sua l aid s on  i t s staff , an d 
this topi c i s a  const i tuen t p a r t o f th e majorit y o f c o u r s e s offere d a t 
RECSAM. A  smal l da rkroo m i s avai labl e wher e cour s e p a r t i c i -
pants a r e abl e t o r e ce iv e ins t ruc t io n i n th e us e o f photographi c 
ma te r i a l s an d t echn iques , an d a  smal l amoun t o f r e s o u r c e - c e n t r e 
space i s avai labl e fo r usin g a  rang e o f audi o an d v i sua l appara tu s 
and fo r r ece iv in g ins t ruc t io n i n th e opera t in g technique s an d th e 
p r e p a r a t i o n o f m a t e r i a l . I t i s expecte d tha t , alon g wit h th e expan -
sion o f th e worksho p faci l i t ie s i n th e ne w building , a n expansio n o f 
the aud io-v i sua l fac i l i t ie s wil l a l s o tak e p l a c e . 

This i s a n exampl e o f a  nat iona l cen t r e es tab l i she d b y a  membe r 
count ry o f R E C S A M . I t i s a  divis io n o f th e Min i s t r y o f Educatio n 
and wa s es tab l i she d i n Januar y 197 3 wit h a s s i s t a n c e fro m UNESCO . 
The ac t iv i t i e s o f th e cen t r e inc lude : (a ) cur r icu lu m developmen t a t 
p r imary an d secondar y schoo l level s wit h a n emphasi s o n sc ienc e 
and mathemat ics ; (b ) r e s e a r c h i n conjunctio n wit h a  Malays ia n 
un ivers i ty o n problem s r e l a t e d t o l inguis t ic s i n educat ion ; (c ) p r e -
school educat io n an d compensator y educat ion ; an d (d ) prototyp e 
equipment r e s e a r c h an a p roduc t ion . 

The cur r i cu lu m developmen t p ro j ec t s a r e r e l a t e d t o a n in tegra te d 
approach t o l ea rn in g an d a ls o re f l ec t som e o f th e mate r ia l s deve -
loped a t RECSAM . 

The worksho p uni t o f th e cen t r e c o n s t r u c t s appara tu s i n wood , 
metal an d p l a s t i c s , an d ha s worksho p capaci t y fo r developin g 
p r o t o t y p e s . Onc e a  des ig n i s accep ted , th e des ign s a r e mad e 
avai lable t o loca l commercia l manufac ture r s wh o cons t ruc t an d 
market th e approve d a r t i c l e . 

Cour se wor k i s c a r r i e d ou t a t th e cen t r e an d i s p a r t i c u l a r l y r e l a t e d 
to ke y pe r sonne l fro m th e F e d e r a t i o n , wh o i n tur n a r e i n a  posit io n 
to fur the r expan d th e "multiplyin g effect " i n thei r ow n s t a t e s . 

The cen t r e ha s a  comprehensiv e r e s o u r c e a r e a containin g a  rang e 
of aud io-v i sua l a id s a s wel l a s th e L i b r a r y an d a  pr in t ing/publ ica t io n 
sect ion fo r producin g i t s ow n m a t e r i a l s . I n addi t ion , a  numbe r o f 
v a n s , locate d a t se lec te d es tab l i shment s (ofte n t eache r t ra in in g 
co l leges o r h ighe r secondar y schoo l s ) , s e r v e school s withi n thei r 
a r e a . The y c a r r y a  ki t o f tool s develope d a t th e cen t r e an d othe r 
equipment, an d the y ac t bot h a s r e p a i r unit s an d a s i n - s e r v i c e 
t ra in ing c e n t r e s . 

The cen t r e ha s r ece ive d a s s i s t a n c e fro m UNESCO , UNICE F an d 
other dono r a g e n c i e s . I t wil l b e movin g int o i t s ow n purpose -bu i l t 
fac i l i t ies lat e i n 1976 . Bes ide s havin g worksho p an d teachin g 
fac i l i t ies i t wil l hav e hos te l accommodatio n fo r som e 14 0 p e r s o n s . 
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Section 5 

GENERAL CONSIDERATION S 

"Local production " an d "improvisation " ar e no t synonymou s wit h on e 
another, althoug h the y ar e ofte n use d i n th e sam e context . Teacher s 
can readil y improvise , usin g loca l materials , fo r thei r ow n require -
ments , an d the y ar e increasingl y bein g encourage d t o d o s o durin g 
their pre-servic e training . Loca l production , whic h implie s a 
sophistication ove r an d abov e loca l improvisation , i s relate d t o pro -
ducing apparatu s fo r th e heed s o f th e whol e schoo l syste m rathe r tha n 
for th e need s o f th e individua l school . 

Local productio n i s bein g implemente d b y man y countrie s fo r basicall y 
two reasons : th e lac k o f financia l resource s t o suppl y th e whol e schoo l 
system wit h equipmen t whic h ha s t o b e imported , an d th e developmen t 
of curricul a relate d closel y t o th e loca l environment . 

To reconcil e loca l productio n wit h improvisatio n w e ca n sa y tha t th e 
local productio n uni t provide s th e teache r wit h hi s basi c requirements . 
The teache r the n extend s hi s teachin g resource s b y improvisation . 
Whittell summarize s thi s distinctio n quit e ably* . Th e NCER T publi -
cation, Improvisin g Scienc e Teachin g Kit s fo r School s i s a n exampl e 
of th e mis-us e o f th e wor d "improvisation " sinc e i t reall y relate s t o 
the developmen t o f kit s fo r th e whol e schoo l system . 

The foregoin g chapter s dea l wit h centre s developin g schoo l scienc e 
equipment. Apar t fro m DAY M thes e centre s coul d als o b e classifie d 
as assistin g wit h improvisatio n throug h thei r in-servic e cours e work . 
In thi s sectio n i t i s perhap s worthwhil e t o indicat e som e o f th e les s 
evident area s o f concer n whic h becam e apparen t durin g th e cas e 
studies, an d whic h ma y b e o f hel p t o a  countr y whe n i t consider s 
establishing a  productio n unit . 

DEVELOPMENT O F APPARATU S 

Two centre s ar e concerne d wit h developin g kit s fo r teachin g science . 
These kit s ar e basicall y demonstratio n ki ts , althoug h on e centr e ha s 
also develope d pupils ' k i ts . Th e lac k of  adequat e financ e fo r schoo l 
equipment ofte n limit s th e purchas e o f apparatu s t o one-of f demonstra -
tion items . I n Indi a fo r example , wit h som e 460,00 0 primar y schools , 

* Whittell , J . M . S . , "Loca l Production : Principle s an d Pract ice" , 
School Scienc e Review , Vol . 56 , No . 197 , Jun e 1975 , pp.669-84 . 
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the developmen t of  a  demonstra t io n ki t is  probabl y th e onl y wa y o f 
gett ing p rac t i ca l sc ienc e introduce d int o th e s choo l s . Natura l l y suc h 
introduct ion i s a ls o couple d t o t e ache r competence . I f th e t e ache r 
education syste m doe s no t o r i en ta t e t e a c h e r s toward s p rac t ica l 
s c i e n c e , the n th e t e a c h e r demonstra t io n ki t , r a t h e r tha n th e ki t fo r 
pupil involvement , i s likel y t o b e th e norm . Th e projec t opera te d b y 
the Educat iona l Technolog y Departmen t of  th e NCER T t o invest igat e 
the us e of  sa te l l i t e te levis io n t o provid e i n - s e r v i c e t ra in in g t o r u r a l 
t e a c h e r s woul d b e wor th y o f c l o s e r examinatio n a s a  mean s o f o r i en t a -
ting se rv in g t e a c h e r s toward s p r a c t i c a l sc ienc e t each ing . 

The developmen t o f a  ki t p r e - s u p p o s e s  tha t i t i s t o b e a n in teg ra l pa r t 
of th e teachin g syl labu s (althoug h th i s i s no t n e c e s s a r i l y so).  Con -
sequent ly cur r icu lu m an d equipmen t developmen t shoul d p rocee d 
t o g e t h e r . I n Indi a th e tw o uni t s a r e pa r t o f th e sam e Departmen t whic h 
work toge the r t o p roduc e th e whole . I n Keny a th e product io n uni t i s 
remote fro m th e cu r r i cu lu m developmen t un i t . Henc e th e product io n 
of k i t s wa s onl y under take n afte r th e product io n uni t ha d mad e a  surve y 
of th e need s o f th e school s an d th e avai labi l i t y of  t eachin g appa ra tu s 
from loca l commercia l s u p p l i e r s . I t i s obviou s t he re fo r e tha t befor e 
a ki t i s develope d a  thoroug h identif icatio n of  th e ro l e o f th e ki t mus t 
be made , p a r t i c u l a r l y i t s r e l a t ionsh i p t o th e cu r r i cu lum . 

The DAY M product io n uni t i n Turke y i s a n exampl e o f a  product io n 
unit whic h conce rn s i tsel f wit h producin g som e 80%  of th e schoo l 
sc ience equipmen t r e q u i r e m e n t s , a s compare d t o Indi a an d Keny a 
which produc e onl y k i t s . Becaus e suc h a  product io n uni t p roduce s 
appa ra tu s fo r us e i n man y l ea rn in g env i ronments , i t ca n opera t e 
independent ly fro m cur r icu lu m development . On e of  th e dange r s o f 
th i s i so la t io n i s tha t to o l i t t l e innovatio n ma y tak e p l a c e , an d th e item s 
produced ma y b e s te reo type d y e a r afte r y e a r . T o preven t th i s fro m 
happening th e desig n an d developmen t sect io n of  suc h a  product io n 
unit need s t o hav e c los e l ink s wit h cur r icu lu m deve loper s s o tha t 
changing cur r icu lu m requ i r emen t s ca n b e ref lec te d i n the i r p r o d u c t s . 

T h e r e i s quit e a  differenc e betwee n a  goo d ide a an d a  qual i ty -
produced piec e o f sc ienc e equipment , an d appropr i a t e staf f a r e 
n e c e s s a r y fo r al l s t age s o f development . Man y fac tor s hav e t o b e 
taken int o accoun t befor e a  goo d ide a r e a c h e s th e c l a s s r o o m . Thi s 
i s bes t i l l u s t r a t e d b y a n exampl e fro m N C E R T . Th e p r imar y sc ienc e 
kit wa s o r ig ina l l y designe d t o b e wall-mounte d an d a t th e sam e tim e t o 
provide a  saf e s to rag e fo r th e a p p a r a t u s . S o th e conta ine r ha d t o b e 
s t u rdy . Wit h vi l lag e school s havin g mu d w a l l s , th e fixin g o f th i s 
robus t conta ine r prove d difficul t o r eve n imposs ib le , an d whe n mounte d 
the demonst ra t io n sur fac e wa s no t a lway s a t a  sui tabl e heigh t fo r th e 
ch i ld ren . Th e ki t wen t throug h a  s e r i e s o f con ta ine r s befor e on e wa s 
found sui tabl e t o mee t th e r equ i r emen t s o f th e vi l lag e s choo l s . 

A fur the r exampl e fro m NCER T r e l a t e s t o th e qual i t y o f product . 
Under i t s componen t o f a s s i s t a n c e , UNICE F provide d k i t s o f appa ra tu s 
which , thoug h base d o n th e worksho p d e s i g n s , ha d t o b e purchase d 
from commercia l supp l i e r s (du e t o th e product io n loa d o n th e workshop) . 
Cons ide rab le qual i t y contro l problem s ex i s t ed , an d th e worksho p 
department hel d t h r e e c o u r s e s i n 197 4 t o t r a m ke y personne l fro m 
each Sta t e i n th e inspect io n an d qual i t y contro l o f sc ienc e k i t s . Th e 
c o u r s e s include d introduct io n t o engineer in g ins t rument s an d m a t e r i a l s , 
p a r t i c u l a r l y r e l a t e d t o th e ki t s developed . A n inspect io n ki t wa s 
developed dur in g th e cou r s e an d supplie d t o eac h ke y inst i tut io n i n 
the S t a t e s . Sinc e th e ki t s includ e i tem s manufacture d b y loca l 
indus t r i a l c o n c e r n s , th e depar tmen t ha s i t s ow n qual i t y contro l un i t . 
In addi t ion , b y implementin g th e t ende r r equ i r emen t s o n a  batc h 
number b a s i s , n o suppl ie r i s abl e t o becom e complacen t i n th e belie f 
that h e wil l automatical l y r e c e i v e a n o r d e r . No r i s th e lowes t t ende r 
bound t o b e accep ted , althoug h r e a s o n s hav e t o b e give n t o justif y 
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any actio n t aken . Wher e th e depar tmen t find s sub - s t anda r d quali t y 
it r e f e r s th e i tem s t o th e Nationa l S t a n d a r d s Ins t i tu te . Th e Insti tut e 
on i t s pa r t occas iona l l y r e q u e s t s th e departmen t t o suppl y specif ica -
t ions fo r ce r t a i n i t ems . Henc e a  c los e co -opera t io n ex i s t s i n a n 
attempt t o maintai n s t a n d a r d s . 

IN-SERVICE TEACHE R TRAINING/CURRICULU M DEVELOPMEN T 

NCERT i n Indi a an d RECSA M i n Sou th -Eas t Asi a a r e tw o c e n t r e s 
which provid e c o u r s e w o r k . RECSA M i n p a r t i c u l a r i s concerne d wit h 
cur r i cu lum ac t iv i t i e s an d i s no t a  product io n uni t a s such , thoug h 
eventual ly i t wil l hav e worksho p faci l i t ie s fo r developin g an d producin g 
p ro to types whic h membe r coun t r i e s ca n the n r ep roduc e i n t he i r ow n 
c e n t r e s . (Th e Curr icu lu m Developmen t Cen t r e i n Kual a Lumpu r i s a n 
example o f on e suc h cen t r e i n on e o f th e membe r c o u n t r i e s . ) 

At N C E R T , mos t cou r s e wor k ha s bee n r e l a t e d t o th e p r imar y sc ienc e 
p r o j e c t , wit h se lec te d S ta t e ins t i tu t ion s providin g faci l i t ie s fo r th e 
i n - s e r v i c e t r a in in g o f t e a c h e r s . Th e choic e o f suc h ins t i tu t ion s need s 
to b e careful l y mad e s o a s t o e n s u r e tha t the y a r e al l abl e t o suppor t 
the dut ie s r e q u i r e d o f them . Th e successfu l runnin g o f c o u r s e s 
r e q u i r e s th e t imel y prov is io n o f th e n e c e s s a r y financ e an d m a t e r i a l s . 

It i s importan t tha t c o u r s e s shoul d b e provide d ove r a s wid e a 
geographica l a r e a a s poss ib l e an d no t onl y i n th e C e n t r e . Thi s no t 
only he lp s th e t e a c h e r s i n t he i r ow n environmen t bu t a s s i s t s th e publi c 
r e l a t i ons tha t a r e neede d t o e s t ab l i s h th e c red ib i l i t y o f th e C e n t r e . I t 
a l so p rov ide s th e b a s i s fo r th e mult ipl ie r effec t whereb y th e C e n t r e ' s 
ac t iv i t i es ca n r e a c h p e r s o n s wh o themse lve s a r e no t d i r ec t l y involve d 
but wh o n e v e r t h e l e s s ma y b e r e q u i r e d t o mak e a  decis io n affectin g th e 
implementation o f th e C e n t r e ' s a c t i v i t i e s . 

RECSAM, a s a  reg iona l c e n t r e , r e l i e s o n th e mult ipl ie r effec t i n 
opera t ing i t s c o u r s e s . O n r e t u r n i n g t o t he i r c o u n t r i e s , pa r t i c ipan t s 
a r e expecte d t o b e i n a  posi t io n t o t r a i n o the r s an d influenc e loca l 
developments . Ideal ly , th i s p r e - s u p p o s e s tha t cour s e pa r t i c ipan t s 
should b e se lec te d fro m thos e (suc h a s sen io r t e a c h e r e d u c a t o r s , 
cur r icu lum d e v e l o p e r s , an d admin i s t r a to r s ) wh o ca n wiel d som e 
inf luence. I n p r a c t i c e , i t i s unl ikel y tha t suc h individual s ca n b e 
r e l e a s e d fo r extende d pe r iod s o f som e twelv e week s durat io n an d 
c o u r s e pa r t i c ipan t s a r e the re fo r e genera l l y chose n fro m th e t e ache r 
o r t e a c h e r educa to r l e v e l . N e v e r t h e l e s s , th i s doe s no t n e c e s s a r i l y 
negate th e mult ipl ie r effec t a s lon g a s c o u r s e s fo r th e sen io r educa -
t ional a d m i n i s t r a t o r s a r e provide d s o a s t o o r ien ta t e the m toward s th e 
effective us e o f th e c o u r s e pa r t i c i pan t s withi n th e nat iona l sys tem . 

At RECSA M a  p r o c e d u r e ex i s t s fo r providin g a n over la p t o c o u r s e s , 
and fo r enablin g som e pa r t i c i pan t s fro m a  p rev iou s c o u r s e t o r e t u r n 
to pa r t i c ipa t e i n l a t e r c o u r s e s . I n th i s wa y feedbac k i s obta ined , an d 
continuity i n th e developmen t o f cur r icu lu m ma te r i a l s an d equipmen t 
i s e n s u r e d . I n Indi a a  s imi la r p r o c e s s ha s bee n t r i e d . I n 1975 , a 
seminar fo r pa r t i c ipan t s fro m se lec te d t e a c h e r t r a in in g inst i tut ion s 
was hel d t o dea l wit h th e u s e o f loca l r e s o u r c e s t o supplemen t th e 
developed k i t s . Suc h a  semina r wa s foun d n e c e s s a r y t o overcom e th e 
immediate imprac t i ca l i t y o f providin g e v e r y p r imar y schoo l wit h a  k i t . 
A UNICE E consul tan t spec ia l iz in g i n loca l r e s o u r c e s r e l a t e d t o th e 
ch i ld ' s environmen t a s s i s t e d wit h th i s c o u r s e . A  secon d worksho p 
was hel d e a r l y i n 197 6 us in g p rev iou s pa r t i c ipan t s wh o p r e s e n t e d an d 
d i s cus sed t he i r p r e p a r e d m a t e r i a l s . Th e worksho p the n cons ide re d 
fur ther poss ib i l i t i e s i n th e u s e o f loca l r e s o u r c e s a s wel l a s medi a o f 
i n s t ruc t i on . Worksho p ass ignment s wer e r e l a t e d t o th e us e o f 
p i c to r i a l p o s t e r s a s a  mediu m o f ins t ruc t io n fo r p r imar y schoo l 
ch i ld ren . Th e r e s u l t s o f th i s approac h wil l b e analyse d a t a  fur the r 
workshop t o b e hel d a t a  l a t e r da t e . (Th e UNICE E consultan t wa s 
again p r e sen t a t th i s w o r k s h o p . ) 
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ESTABLISHMENT O F LOCAL PRODUCTIO N CENTRE S 

It i s wort h notin g th e effort s referre d t o o n pag e 2 0 t o produc e schoo l 
science equipmen t i n Keny a prio r t o th e existenc e o f SEPU . Thes e 
were mad e a t educationa l institution s whic h eithe r utilize d th e service s 
of school-age d childre n o r universit y student s an d teacher s i n trainin g 
who di d no t hav e th e necessar y technica l trainin g o r skill s t o produc e 
the require d items . I n additio n t o thi s problem , i t wa s foun d tha t a 
term-based programm e wa s no t conduciv e t o effectiv e continuou s 
development o r qualit y production . Onl y whe n SEP U cam e int o exist -
ence a s a  separat e entit y wit h it s ow n autonom y coul d i t reall y b e sai d 
that a  productio n uni t existe d t o serv e th e need s o f th e schoo l system . 
In Turke y DAY M starte d a s a  componen t o f a  technical/vocationa l 
teaching establishmen t whic h rapidl y develope d a n autonom y o f it s ow n 
( i . e . no t tie d t o term-tim e operating) . I n practic e thi s autonom y wa s 
brought abou t b y employin g craftsme n an d other s t o provid e th e con -
tinuous operatio n whil e a t th e sam e time , th e student s i n trainin g 
participated i n th e activitie s durin g thei r teachin g programmes . 
NCERT an d RECSA M wer e establishe d a s continuous-operatio n 
educational establishments . 

If th e Centr e i s t o b e o f a  multi-purpos e natur e ( i . e . equipmen t 
development/curriculum development/cours e work/repai r maintenance) , 
considerable car e i s necessar y i n providin g adequat e facilitie s t o mee t 
the demands . I f cours e wor k i s t o b e a  regula r componen t hoste l 
accommodation a s a t NCER T an d RECSA M need s t o b e provided . I n 
the RECSA M development,priorit y wa s give n t o hoste l accommodatio n 
with th e purpose-buil t facilitie s fo r cours e wor k an d administratio n 
following a s a  secon d phase . I n pract ice , th e planne d dinin g an d 
recreational buildin g wa s use d fo r teachin g purposes , an d wil l rever t 
to it s intende d functio n o n completio n o f phas e 2 . Phas e 2  will hav e 
prototype productio n worksho p facilitie s a s wel l a s a  smal l practica l 
area fo r cours e wor k (improvisation) . Thi s highlight s th e nee d t o 
separate th e desig n an d productio n componen t o f a  centr e fro m th e 
course wor k component . A  workshop tryin g t o cate r fo r productio n 
as wel l a s trainin g i s no t usuall y successfu l a t ei ther . NCER T wa s 
developed a s a  whole , bu t it s cours e wor k activitie s ar e carrie d ou t 
separately fro m th e productio n worksho p a rea . DAY M an d SEP U ar e 
not directl y involved i n cours e wor k bu t a t SEP U th e facilitie s o f th e 
teacher trainin g colleg e coul d b e utilize d fo r cours e work . 

A centr e mus t b e provide d wit h enoug h mone y t o enabl e i t t o operat e 
properly. Th e amoun t wil l depen d upo n th e manne r i n whic h th e centr e 
is goin g t o work . Fo r example , i t wa s envisage d tha t afte r it s initia l 
establishment, SEP U woul d becom e a  self-financin g operation , an d i n 
actual fac t i t ha s a  sale s manage r concerne d wit h th e marketin g o f it s 
products. DAY M i s a  Ministr y establishment , an d it s product s ar e 
ordered directl y b y th e Ministr y an d distribute d accordingl y b y them . 
Similarly, NCER T ha s it s ow n budge t wit h Stat e Ministrie s o f 
Education purchasin g directl y fro m NCERT . Th e productio n o f kit s 
at NCER T i s mainl y relate d t o a  primar y educatio n projec t whic h i s 
supported largel y b y UNICEF . 

The staf f o f a  centr e mus t hav e th e righ t typ e an d leve l o f training . 
For exampl e i t i s no t real ist i c t o expec t a  scienc e teache r t o b e com -
petent i n th e design , developmen t an d productio n technique s o f schoo l 
equipment. RECSAM , fo r example , wil l nee d t o conside r thi s proble m 
when th e sectio n dealin g wit h th e developmen t o f prototype s come s int o 
existence becaus e thi s operatio n require s personne l wit h a n engineer -
ing backgroun d wh o ca n liais e an d interpre t th e requirement s o f th e 
educationist. Th e othe r centre s hav e me t thes e requirements , a s ca n 
be see n fro m th e exampl e o f th e personne l involve d a t NCERT . 
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Components Mentio n ha s alread y bee n mad e o f th e multi-purpos e natur e o f a 
centre concerne d wit h th e developmen t an d productio n o f schoo l 
science equipment . No t onl y i s i t necessar y t o produc e th e equipmen t 
and ge t i t int o th e school s bu t i t i s als o necessar y t o conside r tha t th e 
equipment wil l nee d som e follow-u p replacemen t o f par t s . Consequently , 
the requirement s o f staf f an d facilitie s fo r repai r an d maintenanc e 
should b e considere d whe n establishin g suc h a  centre . Traine d 
laboratory technician s ma y als o b e neede d i n th e schools . I t i s wort h 
noting tha t o f th e fou r productio n centre s onl y on e wa s concerne d wit h 
this aspec t o f equipmen t ca re . 
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