
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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