
Section 3 Source s of Reference 

DESIGNS, DRAWING S AN D SPECIFICATION S O F APPARATU S 

A sourc e fo r specifications , descriptions , suggestion s an d name s o f Englis h 
manufacturers o f primar y leve l mathematic s apparatu s i s 'Mathematic s 
Apparatus fo r Primar y Schools ' (1) . Thi s als o give s guidanc e o n th e us e o f 
the items , A  simila r sourc e fo r primar y scienc e i s 'Scienc e fo r Primar y 
Schools Par t 4  -  Material s an d Equipment ' (2) . Guidanc e o n thi s materia l 
is give n i n Par t 1  in th e sam e ser ie s an d source s o f 'software ' ar e liste d i n 
Pa r t s 2  and 3 . 

For design s o f moder n apparatu s fo r teachin g secondar y leve l science , a 
good sourc e i s 'Nuffiel d Secondar y Scienc e -  Apparatu s Guide ' (3) . Thi s 
contains 12 0 pages o f ver y clea r lin e drawing s i n accurat e pla n o r isometri c 
projection showin g importan t dimensions , wit h descriptiv e note s besid e eac h 
of them . Anothe r sectio n o f th e boo k give s guidanc e o n wher e i t al l fit s int o 
the Nuffiel d Secondar y Scienc e curriculu m wit h furthe r note s o n design , 
quantities needed , etc . A  typical drawin g i s show n a s photograp h 39 . 

Some text s ar e goo d source s o f designs . On e wit h a  lo t o f ne w idea s i s 
'Physics i s Fun ' b y J. Jardin e (4) . Another , wit h peg-boar d mountin g 
apparatus i s 'Introductor y Physica l Science : Laborator y Equipmen t an d 
Apparatus' (5) . 

Blueprints an d dimensiona l engineerin g drawing s hav e alread y bee n 
mentioned a s produce d b y severa l productio n units . Th e larges t ser ie s o f 
these (outsid e th e presumabl y unavailabl e design s o f US , Europea n an d 
Japanese firms ) i s tha t o f th e NCERT , India . The y hav e produce d fiv e larg e 
folders o f 'Specification s an d Manufacturin g Drawings' : Primar y Science , 
Chemistry fo r middl e stage , Biolog y fo r middl e stage , an d tw o Physic s kits . 
(There ma y now b e more. ) A n exampl e i s show n a s photograp h 25 . 

(1) Mathematic s Apparatu s fo r Primar y School s (Howson ) 
published fo r CED O (now Britis h Council ) b y Heineman n 
Educational Book s Limited , 48  Charle s Street , Londo n 
W1X 8AH, England . 

(2) Scienc e fo r Primar y School s Pa r t 4  -  Material s an d 
Equipment 
published fo r th e Associatio n fo r Scienc e Educatio n b y 
John Murray , 5 0 Albemarl e Street , Londo n W1 X 4BD , England . 
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(3) Nuffiel d Secondar y Scienc e -  Apparatu s Guid e 
published b y Longma n Grou p Limited , Burn t Mill , Harlow , 
Essex, England . 

(4) Physic s i s Fu n ser ie s b y J . Jardin e 
published b y Heineman n Educationa l Book s Limited , 
48 Charle s Street , Londo n W1 X 8AH , England . 

(5) Introductor y Physica l Science : Laborator y Equipmen t an d 
Apparatus 
published b y Prentice Hal l Incorporated , Englewoo d Cliffs , 
New Jerse y 07632 , USA . 

APPARATUS ASSESSMEN T AN D CRITIQU E 

An importan t sourc e o f critique s o f school s scienc e apparatu s alon g wit h 
much associate d informatio n o f a  helpfu l an d practica l kin d i s i n th e monthl y 
bulletins o f th e Scottis h Schoo l Scienc e Equipmen t Researc h Centr e (1) . 
These hav e bee n produce d sinc e 196 6 an d th e bac k copie s constitut e a  min e 
of information . 

(1) Schoo l Scienc e Equipmen t Centre , 10 3 Broughto n Street , 
Edinburgh EH 1 3RZ , Scotland . 

POTENTIALLY USEFU L BOOK S 

Conferences, othe r tha n som e o f thos e arrange d b y INNOTECH, rare l y loo k 
at th e need s an d problem s o f educationa l ai d productio n a s a  syste m o r par t 
of a  syste m -  a t leas t no t i n a n analytica l an d realist i c way . Ther e a r e , 
however, book s whic h d o th is , an d althoug h som e o f the m ar e obliqu e t o th e 
purpose o f thi s review , the y thro w ligh t o n pertinent bu t neglecte d aspect s 
of th e desig n an d provisio n o f schoo l teachin g aids . 

The principle s o f designin g an y kind o f equipmen t fo r satisfactor y us e b y 
human being s ar e covere d i n 'Ergonomics ' b y K . F . H . Murrel l (1) . 
Although thi s i s nominall y abou t man  i n hi s workin g environment , muc h o f i t 
can b e transferre d wit h a  littl e imaginatio n t o childre n workin g wit h 
apparatus a t school . Thi s stud y no t onl y concern s itsel f wit h a  worke r 
handling a  piec e o f equipmen t bu t wit h th e desig n o f workin g environment s t o 
encourage motivation , goo d workin g attitudes , an d s o on . I t i s enlightenin g 
because i t reveal s tha t man y problems i n schoo l paralle l thos e i n industry . 
Though man y o f th e problem s hav e bee n solve d o r partiall y solve d i n 
industry littl e though t seem s t o hav e bee n give n t o applyin g thes e analyse s 
and technique s t o schools , whos e problem s gro w daily . 

An introductory boo k abou t whic h muc h o f th e foregoin g als o applie s i s 
'Organization Theory ' edite d b y D . S . Pug h (2) . Again , althoug h concerne d 
with industria l organization , i t s approac h suggest s powerfu l technique s fo r 
helping childre n t o wor k i n school . I t cover s man y basi c consideration s tha t 
apply t o designin g a n organizatio n fo r introducin g teachin g apparatu s int o 
schools. I t i s sa d tha t e r r o r s lon g ag o recognize d an d correcte d i n indus -
trial managemen t organization , an d recounte d a s histor y i n thi s book , ar e 
still curren t i n th e administratio n o f man y o f th e project s describe d i n thi s 
review. 
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Very relevan t an d specifi c t o suc h problem s i s 'Th e Emergin g Dimension s 
of India n Management ' (3 ) b y Professo r A . N . Agarwal a o f th e Universit y o f 
Allahabad, especiall y th e chapte r 'Th e Managemen t o f Smal l Businesse s i n 
India'. On e paragrap h i n particula r make s a  poin t whic h productio n unit s 
with foreig n adviser s shoul d conside r seriously : a s man y smal l India n 
businesses ar e badl y managed , i s i t no t par t o f th e dut y o f productio n uni t 
designers, wh o in som e wa y o r anothe r mak e us e o f suc h loca l businesses , 
to hel p t o educat e the m effectivel y i n th e technique s o f goo d management ? I f 
a schoo l equipmen t productio n unit , aide d b y foreig n fund s an d havin g 
valuable expertise , merel y make s us e o f cottag e industrie s an d th e lik e fo r 
its mai n purpos e (howeve r valuable ) bu t fail s t o ai d thei r managemen t (whic h 
it ofte n coul d d o relativel y easily ) i t lay s itsel f ope n t o th e sam e charge . 
Moreover, thi s i s trul y short-sighted , fo r i t s mai n purpos e wil l no t b e 
served i f th e smal l industrie s o n whic h th e continuanc e o f th e projec t wil l 
depend, remai n inefficien t o r g o ou t o f business . Th e disappearanc e rat e 
in Indi a i s hig h bu t th e principl e applie s t o al l countries . Professo r 
Agarwala say s : 

'It i s , therefore , importan t t o determin e th e specifi c method s i n 
which th e managemen t o f smal l an d tin y busines s unit s o f variou s 
categories ca n b e improved , an d t o mak e constructiv e endeavour s 
to ge t thes e method s inserte d int o thei r workin g pract ices . Indi a 
has no t ha d tim e o r resource s t o d o muc h i n thi s direction . I t ha s 
nevertheless made , an d i s making , som e efforts , thoug h the y ar e 
frankly o f a  casua l o r coincidenta l nature . Eve n i n th e cas e o f 
small-scale industr ies , whic h ar e th e prou d an d much-courte d 
queens o f thi s kingdom , suc h consideratio n a s i s give n t o manage -
ment aspect s i s ofte n a  by-produc t o f th e though t devote d t o 
administrative, technologica l o r som e othe r typ e o f problems . 
Questions lik e th e followin g hav e t o b e directl y face d an d answere d : 
How ca n a  small-scal e industria l entrepreneu r manag e hi s enterpris e 
better? Ho w ca n th e villag e artisa n o r urba n handicrafts-ma n 
manage hi s cottag e uni t mor e satisfactorily ? Ho w ca n a  smal l money -
lender o r road-transportatio n operato r manag e hi s affair s mor e 
efficiently? I n al l suc h cases , th e immediat e criterio n o f efficienc y 
will hav e t o b e th e profi t mad e fro m th e busines s pursuit . Answer s 
to suc h question s ca n onl y b e give n afte r carefu l cas e studies , 
empirical surveys , a  pr ior i deductions , discriminator y consultanc y 
projects, an d trans-disciplinar y researches , i n whic h respec t 
foreign experience s an d researc h technique s shoul d b e mos t useful. ' 

Thus a  schoo l scienc e apparatu s productio n uni t i s , o r shoul d be , mor e 
deeply concerne d i n th e wide r educationa l processe s o f th e countr y tha n i t 
may, a t firs t sight , real ize . 

(1) Ergonomics : Ma n i n hi s Workin g Environmen t (Murrell ) 
published b y Chapma n an d Hal l Limited , 1 1 New Fette r Lane , 
London EC4 P 4EE , England . 

(2) Organizatio n Theor y (edito r Pugh ) 
published b y Penguin Book s Limited , Harmondsworth , 
Middlesex, England . 

(3) Th e Emergin g Dimension s o f India n Managemen t 
published b y Asi a Publishin g House , 44 7 Strand , Londo n 
WC2R 0QU , England . 
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REFERENCE BOOK S O N TH E US E O F SIMPL E APPARATU S 

There a r e man y book s whic h d e s c r i b e th e u s e o f commo n object s fo r 
teaching sc i ence . Th e c l a s s i c i s th e or igina l UNESC O ' S o u r c e Boo k fo r 
Science Teaching ' (1) . (Th e ne w ve r s io n u s e s l e s s commo n mater ia l an d i s 
at a  r a t h e r h ighe r leve l o f sophis t icat ion . Se e photograp h 40 . ) Suc h book s 
usual ly includ e a  lo t o f appara tu s fo r t e a c h e r s t o cons t ruc t fo r themselves . 
From suc h s o u r c e s , productio n uni t s ca n ge t innumerabl e i d e a s . Th e bes t 
such construct io n boo k s e r i e s i s th e 'Guideboo k t o Construct in g Inexpensiv e 
Science Teachin g Equipment ' (2) , wit h s e p a r a t e volume s fo r chemis t ry , 
phys ics an d biology . Photograp h 4 1 show s a  pag e fro m th i s . UNICEF' s 
appara tus catalogu e (Guid e L i s t EV E Scienc e Revisio n (3 ) )  include s a 
r e s o u r c e mate r ia l s ki t (photograp h 42 ) t o hel p t e a c h e r s d o suc h const ruct ion . 

Other s imila r book s a r e : 'Makin g Elementar y Scienc e Apparatus ' (4 ) ; 
'Experiments wit h Heat ' (5 ) an d o the r s i n th e mimeographe d s e r i e s b y th e Do n 
Bosco technica l schoo l i n th e Ph i l i pp ines ; a  s e r i e s o f leaf le t s fro m th e Drya d 
P r e s s o n technique s suc h a s 'Makin g P a p i e r Mache ' (6 ) ; th e cyclostyle d 
'Elementary Economi c Experiment s i n P h y s i c s ' (7) , whic h contain s dimensione d 
l ine drawing s fo r secondar y leve l moder n sc ienc e a p p a r a t u s ; book s fro m th e 
'Science 5 /13 ' p ro jec t i n England , suc h a s 'Workin g wit h Wood ' (8 ) ; th e 
Nuffield Junio r Sc ienc e Boo k o n 'Appa ra tus ' (9 ) ; th e 'E lementar y Scienc e 
Study S e r i e s ' (10) , show n i n photograph s 4 4 an d 4 7 ; book s fro m th e projec t 
on Elementar y Schoo l Mathematic s an d Scienc e o f th e Univers i t y o f I l l inois , 
such a s ' A Conglomeratio n o f Gadget s an d Gizmos ' (11) . 

Some othe r usefu l sou rce s a r e : 'Th e Boo k o f Exper iments ' (12 ) b y 
Leonard d e V r i e s an d 'Af te r -d inne r Sc ience ' (13 ) b y K . M . Sweze y -  thes e 
both u s e domesti c i tem s fo r sc ienc e demonst ra t ion ; th e 'Junio r Scienc e 
Source Book ' (14) ; th e publicat ion s o f P r o j e c t Technology , whic h desc r ib e 
const ruct ions an d ch i ld ren ' s inves t iga t ion s o f them , mainl y a t secondar y 
l eve l , suc h a s 'Schoo l Technolog y Volum e 1'  (15) . Bot h th e ol d 
•Demonstration Experiment s i n P h y s i c s ' , whic h ma y b e difficul t t o obtain , 
and i t s hug e r ecen t tw o volum e replacemen t 'Teachin g Scienc e wit h Everyda y 
Things ' (16 ) b y Schmid t an d Rockcas t l e , a r e va luable . 

Some textbook s an d t e a c h e r s ' guid e book s fo r o lde r o r ne w scienc e 
cou r se s a r e ful l o f idea s fo r appa ra tu s . I n biology : 'Simpl e Experiment s i n 
Biology' (17 ) b y C . Bibby ; i n chemis t ry : 'Ga s Syr ing e Exper iments ' (18 ) 
by M . R o g e r s ; an d i n in tegra te d s c i e n c e : 'Teachin g Scienc e t o th e 
Ord ina ry Pup i l ' (19 ) b y Laybour n an d Bai ley . Th e ne w Englis h an d U S 
curr iculum book s i n sc ienc e a ls o hav e usefu l idea s o n ne w appa ra tu s . 

More unusua l sou rce s fo r d e s i g n e r s lookin g fo r simpl e i d e a s , pa r t i cu -
l a r l y thos e appropr ia t e t o s i tuat ion s needin g low-leve l technology , a r e th e 
hippie manual s fo r commune s an d th e book s whic h hav e grow n fro m th e 
simplified-life movement : 'Th e Foxfi r e Book ' (20) ; 'Th e Las t Complet e 
Whole Ea r t h Catalogue ' (21) ; th e ' Su rv iva l Scrapbook ' (22 ) volume s o n 
Tools an d Energ y -  volum e 3 , 'Acces s t o T o o l s ' , i s p a r t i c u l a r l y goo d fo r a 
design workshop . Ther e a r e man y book s o f s imi la r in ten t ; a  goo d collectio n 
may b e see n i n th e l i b r a r y o f th e Intermediat e Technolog y Developmen t 
Group, 9  Kin g S t r e e t , Londo n W . C . 2 . ,  whos e ow n book s an d pamphlet s a r e 
l ikely t o b e valuabl e bot h fo r idea s fo r i tem s an d fo r the i r backgroun d 
philosophy o f des ign . 
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Books fo r hom e experiment s b y childre n sometime s provid e mode l 
approaches whic h woul d b e o f interes t t o productio n uni t designer s an d 
curriculum wri ters . Sometime s the y als o contai n idea s fo r makin g o r impro -
vizing simpl e apparatus . Th e recentl y publishe d 'Technician s Manuals ' 
associated wit h th e School s Counci l Integrate d Scienc e Projec t 'Pat terns ' 
(23) scheme , provid e a  guid e fo r th e laborator y technicia n o n wha t appara -
tus i s require d an d wha t ca n b e made . A  very usefu l smal l boo k o n 
apparatus storag e i n school s i s 'Storag e o f Apparatus ' b y O . M . Stepa n (24-) . 

(1) Sourc e Boo k fo r Scienc e Teachin g 
published b y UNESCO , 7  place d e Fontenoy , 7570 0 P a r i s , 
France. 

(2) Guideboo k t o Constructin g Inexpensiv e Scienc e Teachin g 
Equipment 
prepared b y the Scienc e Teachin g Centre , Universit y o f 
Maryland, Colleg e P a r k , Marylan d 20742 , USA . 

(3) EV E Scienc e Revisio n 
published b y UNICEF , 86 6 Unite d Nation s Plaza , Ne w York , 
N.Y. 10017 , USA . 

(4) Makin g Elementar y Scienc e Apparatu s (Bowke r an d Hunt ) 
published b y Thoma s Nelso n an d Son s Limited , 3 6 Park Street , 
London W1 Y 4DE , England . 

(5) Experiment s wit h Hea t 
series prepare d an d mimeographe d b y the Do n Bosc o Technica l 
School, Philippines . 

(6) Makin g Papier-Mâch é 
series publishe d b y the Drya d P r e s s Limited , Northgates , 
Leicester , England . 

(7) Elementar y Economi c Experiment s i n Physic s (Melton ) 
available fro m th e Britis h Council , E . P . D . , 1 0 Sprin g Gardens , 
London SW1 A 2BN , England . 

(8) Workin g wit h Woo d 
published b y Macdonald Educationa l Limited , S t Gile s House , 
49-50 Polan d Street , Londo n W1 A 2LG , England . 

(9) Nuffiel d Junio r Scienc e -  Apparatu s 
published b y Wm . Collin s Limited , 14 4 Cathedra l Street , 
Glasgow G 4 0NB, Scotland . 

(10) Elementar y Scienc e Stud y Serie s 
published b y McGraw Hill , 122 1 Avenue o f th e Americas , 
New York , N.Y . 10036 , USA . 

(11) Projec t o n Elementar y Schoo l Mathematic s an d Scienc e 
available fro m Booke r T . Washingto n School , 60 6 Eas t Grov e 
Street , Champaign , Illinoi s 61820 , USA . 

(12) Th e Boo k o f Experiment s (d e Vries ) 
published b y John Murra y Limited , 5 0 Albemarl e Street , 
London W1 X 4BD, England . 

(13) After-dinne r Scienc e (Swezey ) 
published b y Kay e an d War d Limited , 2 1 New Street , 
London EC2 M 4NT , England . 
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(14) Junio r Sc ienc e Sourc e Boo k (Wastnedge ) 
published b y Wm . Coll in s Limited , 14 4 Cathedra l S t r e e t , 
Glasgow G 4 0NB , Scot land . 

(15) Schoo l Technolog y Volum e 1 
published b y Englis h Univers i t i e s P r e s s Limited , S t P a u l ' s 
House , Warwic k L a n e , Londo n EC4 P 4AH , England . 

(16) Demonstrat io n Experiment s i n P h y s i c s (Sutton ) an d 
Teaching Scienc e wit h Everyda y Thing s (Schmid t an d 
Rockcast le) 
published b y McGra w Hi l l , 122 1 Avenu e o f th e Amer i cas , 
New York , N . Y . 10036 , USA . 

(17) Simpl e Experiment s i n Biolog y (Bibby ) an d 

(18) Ga s Syr ing e Experiment s ( R o g e r s , Mar t in ) 
both publishe d b y Heineman n Educationa l Book s Limited , 
48 Char l e s S t r e e t , Londo n W1 X 8AH , England . 

(19) Teachin g Scienc e t o th e Ord ina r y Pupi l (Laybour n an d Bailey ) 
published b y th e Univers i t y o f Londo n P r e s s Limited , S t P a u l ' s 
House , Warwic k L a n e , Londo n EC4 P 4AH , England . 

(20) Th e Foxfi r e Boo k 
published b y Doubleda y an d Compan y Incorpora ted , Garde n 
City, Ne w Yor k 11530 , USA . 

(21) Th e L a s t Complet e Whol e Ea r t h Catalogu e 
published b y Pengui n Book s Limited , Harmondsworth , 
Middlesex , England . 

(22) Surviva l Scrapboo k (Szcze lkun ) 
published b y th e Unicor n Bookshop , Brighton , S u s s e x , 
England. 

(23) P a t t e r n s Technic ians ' Manual s 
published b y th e Longma n Group , Burn t Mi l l , Har low , 
E s s e x , England . 

(24) S to rag e o f Appara tu s (Stepan ) 
published b y th e Associat io n fo r Sc ienc e Educat ion , Colleg e 
L a n e , Hatfield , H e r t f o r d s h i r e , England . 

WIDE-RANGE REFERENCE BOOKS 

There a r e , o f c o u r s e , man y wri t te n s o u r c e s o f informatio n abou t appara tu s 
product ion. A  world-wid e l is t in g o f almos t everythin g tha t i s goin g o n i s : 
'Repor t o f th e Clea r ing-hous e o n Scienc e an d Mathematic s C u r r i c u l a r 
Developments' ( f re e t o i n t e r e s t e d ins t i tu t ion s fro m th e Scienc e Teachin g 
C e n t r e , Univers i t y o f Mary land , Colleg e P a r k , Marylan d 20742 , USA) . 
This cen t r e i n Marylan d contain s mos t o f th e ma te r i a l s an d man y example s o f 
appara tus fro m th e p ro jec t s l i s t ed . The r e i s a  g r e a t dea l o f informatio n i n 
the Briefin g Room , Diviso n o f P r e - U n i v e r s i t y Scienc e an d Technolog y 
Education, UNESCO , P a r i s an d i n th e l i b r a r i e s o f UNESC O majo r field 
offices. Th e Br i t i s h Counci l ha s a  d isp la y a r e a a t i t s Curr iculu m Informatio n 
Serv ice (Educat ion , Informatio n an d R e s e a r c h Department , 1 0 Sprin g 
G a r d e n s , Londo n S . W . I . ) wher e a  wid e rang e o f appara tu s an d mater ia l s 
from pro jec t s al l ove r th e worl d ca n b e seen . I t h a s , fo r example , man y o f 
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the NCER T India n ki ts . Th e Britis h Council' s 'Scienc e Educatio n 
Newsletter' (fre e t o oversea s institution s fro m loca l Britis h Counci l offices ) 
lists an d describe s world-wid e educationa l projects , includin g apparatu s 
production information . 

An excellen t critica l revie w an d appraisa l o f th e provisio n o f teachin g 
equipment t o school s i s 'Problem s o f th e Promotio n an d Productio n o f 
Teaching Material s i n Developin g countries ' edite d b y Edd a Eisenloh r e t al , 
and publishe d b y the Germa n Foundatio n fo r Internationa l Developmen t 
(DSE. ,  5 3 Bonn , Simrockstrasse , Wes t Germany) . I t i s th e repor t o f a n 
international conferenc e i n Berli n i n Octobe r 1971 . Ther e i s a  brie f bu t 
good analysi s o f productio n problem s facin g apparatu s maker s an d boo k 
publishers, an d a  perceptiv e outlin e pla n fo r th e productio n o f teachin g 
materials b y Mat s G . Hulti n o f th e Worl d Ban k (IBRD) . Th e repor t cover s a 
wide rang e o f worl d projects . 

REFERENCE PEOPL E 

There ar e a  numbe r o f mor e o r les s single-perso n initiative s i n apparatu s 
design al l ove r th e world . Thes e rang e fro m inidividua l teacher s workin g i n 
their ow n schoo l whos e production s ar e no t see n b y a  wide r publi c unles s 
perhaps i n th e page s o f a  loca l teachers ' journal , t o peopl e wh o hav e 
published thei r design s i n a  book . Th e journal s o f th e Associatio n fo r 
Science Educatio n (1 ) i n th e UK , an d th e publication s o f th e Nationa l Scienc e 
Teachers Associatio n (2 ) o f th e US A ar e source s o f th e firs t type . A n 
example o f th e secon d typ e i s R . F . Simpson' s 'Simpl e Physic s Apparatus ' 
(3) whic h show s a  wid e rang e o f scienc e teachin g item s mad e u p fro m commo n 
hardware stor e goods , suc h a s pencils , magnifyin g glasses , electri c iro n 
elements an d bottles . Th e item s -  som e o f whic h ar e show n i n photograp h 4 8 
- mak e u p a  ki t whic h ca n b e packe d i n a  smal l case . A  simila r exampl e 
which use s simple r apparatu s fo r a n elementar y leve l i s Bowke r an d Hunt' s 
'Making Elementar y Scienc e Apparatus ' (4) . 

In a  smal l schem e supporte d b y the Britis h Counci l an d th e Ministr y o f 
Overseas Development , R . M . Garrat t i n Colombi a wa s (i n 1972 ) developin g 
materials an d apparatu s fo r school s o f Lati n America n type . It s aim s wer e 
to us e loca l resource s t o creat e adaptabl e material s whic h coul d b e graduall y 
built u p i n rang e a s th e need s becam e bette r understood . Ther e ar e 'modules ' 
of apparatu s an d appropriat e work-sheets . 

Other peopl e wh o ar e c rea tors , o r repositorie s o f information , i n respec t 
of apparatu s idea s exis t al l ove r th e world . Jus t a  fe w a r e : Mr s Dor a 
Whittaker (10 8 Parkside , Wollaton , Nottingham , England) , chairma n o f th e 
Schools Counci l committe e o n mathematics , wh o ha s unti l recentl y ru n a 
mathematics centr e i n Nottingha m an d i s i n touc h wit h a  wid e rang e o f source s 
for mathematic s teachin g apparatus . Sh e hersel f i s a  creator , an d a  goo d 
source fo r U S mathematic s projects , wit h whic h sh e ofte n works . D r Ke n 
Magnus (Chemistr y Department , Universit y o f th e Wes t Indies , Kingsto n 7 , 
Jamaica) i s a  sourc e fo r Caribbea n projec t information . M r Bria n Steve n o f 
City College , Leeds , England , i s a n invento r o f apparatu s fro m domesti c 
materials. Man y people i n th e Nuffiel d Scienc e Teachin g Projec t (Chelse a 
College o f Scienc e an d Technology , Bridge s Place , Londo n S.W.6.)kno w 
about ne w apparatu s fo r Britis h schemes . M r Norma n Lowe , (9 7 Constanc e 
Road, Whitton , Twickenham , Middlesex , TW 2 7HX , England ) i s a  sourc e o f 
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for informatio n o n Africa n sc ienc e schemes . Th e Divisio n o f P r e -
Univers i ty Sc ienc e an d Technolog y Educat ion , UNESCO , P a r i s , i s anothe r 
source o f information , wit h tw o individual s i n p a r t i c u l a r bein g D r Nahu m 
Joel an d M r s S . Haggis . Keit h W a r r e n (Th e G r a n g e , Ripley , Derby , DE 5 
3 F T , England ) ha s under take n s e v e r a l s tudie s o f appara tu s u s e an d 
product ion, fro m rev iew s an d c r i t i que s t o desig n s tudie s an d invention s fo r 
vil lage schoo l sc ienc e (unpublished) . Th e bes t sou rc e fo r p rac t i ca l 
exper ience an d des ig n o f product io n uni t s i s M r Sore n Hakansso n (sometim e 
Asia Regiona l UNESC O Advise r o n Schoo l Sc ienc e Equipment , an d no w a t 
UNESCO h e a d q u a r t e r s i n P a r i s ) . 

(1) Associat io n fo r Sc ienc e Educat ion , Colleg e L a n e , Hatfield , 
Her t fo rdsh i r e , England . 

(2) Nationa l Sc ienc e T e a c h e r s Assoc ia t ion , 120 1 1 6 S t r e e t , N . W . , 
Washington, D . C . , 20036 , USA . 

(3) Simpl e P h y s i c s Appara tu s (Simpson ) 
published b y th e Hon g Kon g Univers i t y Boo k S t o r e , Hon g Kong . 

(4-) Makin g Elementar y Sc ienc e Appara tu s (Bowke r an d Hunt ) 
published b y Thoma s Nelso n Limited , 3 6 P a r k S t r e e t , Londo n 
W1Y 4DE , England . 

TOYS AS TEACHING APPARATUS 

F o r youn g ch i ld ren , espec ia l l y p r e - s c h o o l , p la y appa ra tu s ma y b e des i r ab l e 
for helpin g the m t o unders tan d a spec t s o f sc ienc e throug h bod y movemen t 
and throug h act ing-ou t t he i r ' exper iments ' . A  collectio n o f suc h pla y 
appara tus an d ma te r i a l s i s i n UNICEF ' s Guid e L i s t ' P a n d o r a ' (1 ) whic h 
gives guidanc e o n th e choic e an d u s e o f suc h mater ia l an d i t s p lac e i n th e 
ch i ld ' s development . T h e r e a r e l i s t s an d guid e l ine s applicabl e t o chi ldre n 
in fou r ag e r a n g e s : unde r 1  y e a r , 1  t o 3  y e a r s , 3  t o 6  y e a r s an d 6  t o 9 
y e a r s old . Loca l r e s o u r c e mater ia l i s s tocke d b y UNICE F fo r suppl y t o 
group p rogrammes . 

Product ion uni t s wishin g t o kno w wha t ma te r i a l s a r e use d i n p r e - s choo l 
and e a r l y p r i m a r y schoo l educatio n i n Europea n coun t r i e s an d th e US A ca n 
consult ca ta logue s o f suppl y house s o r o f shop s whic h dea l i n t he se . A 
two-page l i s t o f bas i c i tem s (suc h a s p a p e r , pa in t , s c i s s o r s , pas te ) whic h 
may b e use d fo r e a r l y mathematic s exper ienc e i s avai labl e fro m Childsplay , 
112 Tootin g Hig h S t r e e t , Londo n S . W . 1 7 . , England . 

(1) P a n d o r a Guid e L i s t 
published b y UNICEF , 86 6 Unite d Nation s P l a z a , Ne w York , 
N . Y . 10017 , USA . 

KITS O F PLASTI C COMPONENT S 

Kits com e i n man y forms . The y ca n b e many-ite m col lect ion s -  l ik e th e 
complete p r i m a r y sc ienc e k i t o f th e NCER T -  fo r t e a c h e r demonst ra t ions . 
The CV K ki t i s fo r c l a s s u s e an d i s fo r a  limite d subject . Othe r type s o f 
col lect ion, bu t st i l l r e f e r r e d t o a s ' k i t s ' a r e mor e l imited : the y ma y be,  fo r 
i n s t ance , p a r t s o f a  singl e devic e whic h i s t o b e assembled ; o r a  collectio n 
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of simpl e thing s fo r us e b y a n individua l child ; o r eve n a  se t o f block s fo r 
pre-school o r primar y schoo l experience . 

The set s o f 'ne w maths ' equipmen t fo r primar y leve l ar e fairl y simpl e t o 
manufacture, becaus e the y ar e plai n designs . The y ca n b e conceive d i n 
plastic, a s ca n man y o f th e component s o f scienc e ki ts . Onc e machine s ar e 
obtained, th e facilit y wit h whic h man y item s ma y b e mad e rapidl y b y plasti c 
injection o r vacuum-formin g technique s shoul d almos t mak e thei r us e oblig -
atory i n teachin g apparatu s productio n units . However , makin g mould s an d 
dies i s skille d work , an d technician s nee d prope r training ; onl y a  skille d 
machinist coul d mak e th e bras s an d stee l injectio n die s fo r th e plasti c nut s 
and bolt s ki t show n i n photograp h 46 . A  high degre e o f skil l i s als o neede d 
to achiev e th e necessar y accurac y t o mak e th e Centicube s i n photograp h 4 5 
clip togethe r properl y -  a  skil l probabl y beyon d th e rang e o f mos t productio n 
units outsid e Europe , Japa n an d th e USA . 

It i s quit e possibl e tha t Europea n firm s woul d b e willin g t o giv e advice , 
training o r othe r aid . A  helpful an d informativ e sourc e o f advic e o n suc h 
matters i s th e Educationa l Divisio n o f Invict a Plast ic s (Oadby , Leiceste r 
England). Thi s firm , th e larges t o f it s typ e i n Europe , market s i n al l 
continents an d ha s a  philosophy concernin g loca l production , apparatu s 
input fro m foreig n sources , an d aspect s o f bilatera l aid , whic h make s i t 
important fo r an y production uni t proposin g t o us e plastic s t o ge t i n touc h 
with them . 

Mr Hakansson , wh o has helpe d productio n unit s i n South-Eas t Asi a t o 
get plastic s productio n o f scienc e teachin g apparatu s started , ha s writte n 
'Use o f Plastic s an d Othe r Technique s fo r Productio n o f Low-cos t Scienc e 
and Mathematic s Equipmen t fo r Schools' . Thi s wa s a  documen t a t th e 
RECSAM worksho p o f Octobe r 3  -  12 , 1973 , reference : SEAMEO/DSE / 
PLCTM/7. 

KITS O F SCIENC E APPARATU S 

Macalaster Scientifi c Company , (Rout e 11 1 an d Everet t Turnpike , Nashua , 
New Hampshire , USA ) hav e produce d kit s o f physics item s fo r studen t 
assembly. Th e material s ar e unpainte d an d unfinishe d wher e 'finish ' i s 
unimportant; fo r example , th e base s o f item s ar e ofte n ra w chipboard . Nut s 
and bolts , an d s o on , ar e supplie d i n envelope s an d ther e ar e assembl y plans . 
There ma y hav e bee n som e consumer-reactio n agains t thei r somewha t crud e 
appearance, bu t th e item s generall y worke d wel l an d covere d som e ver y 
sophisiticated physics . Man y o f th e item s wer e designe d fo r th e PSS C 
course o f th e USA . The y ar e wort h stud y a s a  possibl e mode l fo r a 
production uni t whic h ca n mak e an d pac k th e item s bu t ha s t o leav e thei r 
assembly, wit h it s intricat e processes , t o teacher s o r eve n t o pupils . 

Some Japanes e firm s mak e smal l kit s o f part s fo r assembl y int o physic s 
apparatus -  suc h a s electri c motor s an d bells , balance s an d pumps . Ther e 
are simila r kit s o f lenses , r u l e r s , screens , fo r a  rang e o f experiment s o n 
the topi c o f Light , an d othe r experimenta l assemblies . Thes e kit s wer e 
easily availabl e i n Englan d an d th e U S unti l a  shor t whil e ago , bu t see m t o 
have disappeare d fro m to y shops . (UNICE F headquarter s i n Ne w Yor k kno w 
the Japanes e manufacturer) . The y ar e wel l wort h stud y an d possibl y som e 
kind o f imitation . Som e ar e shown , wit h instructio n sheets , i n photograph s 
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49 -  55 . Muc h o f th e mater ia l i s injection-moulde d p las t i c o r stampe d t in -
p la te . The y a r e flims y an d loo k l ik e t o y s , bu t the y a r e astonishingl y well -
dimensioned fo r exac t fi t an d wer e astonishingl y cheap . Despi t e th e r ecen t 
r i s e s i n p las t i c p r i c e s , p las t i c construct io n i s s t i l l a n a t t r ac t iv e cons idera -
tion fo r productio n un i t s , s inc e th e quanti t y o f p las t i c involve d i s v e r y smal l 
(for exampl e th e weigh t o f al l th e p las t i c p a r t s o f th e pum p show n i n photo -
graph 5 4 i s l e s s tha n 5 0 grammes ) -  thoug h i t woul d b e muc h chepae r t o bu y 
than t o produc e them . 

Kits o f th i s so r t a r e ofte n no t c rea te d t o s e r v e a  p a r t i c u l a r curr iculum . 
Probab ly k i t s ca n b e designe d whic h wil l b e p l ea su rab l e a s a  kin d o f inform -
ative toy , gam e o r hobby , an d als o s e r v e a  teachin g purpos e i n schools . A 
production uni t makin g smal l k i t s migh t cons ide r thi s dua l r o l e fo r the i r 
product . A s wel l a s inc reas in g th e educatio n o f midd le -c las s chi ldre n b y 
providing a  kin d o f homewor k whic h ca n b e p re sen te d a s a  gift , i t ca n als o 
be a  wa y o f widenin g th e marke t an d pe rhap s subsidizin g o the r aspec t s o f 
the un i t ' s product ion . 

The importanc e o f havin g adequat e guidanc e (fo r t e ache r o r pupils ) i n th e 
form o f ' so f tware ' accompanyin g sc ienc e appara tu s wa s urge d a t a  RECSA M 
conference i n Octobe r 1973 . I t wa s pointe d ou t tha t i t i s muc h e a s i e r t o 
provide softwar e fo r k i t s tha n fo r individua l i tem s becaus e th e w r i t e r s kno w 
the tota l se t o f mate r ia l s wit h whic h th e t e ache r wil l b e working . Booklet s 
accompanying k i t s a r e a ls o usua l l y fa i r l y smal l , an d thi s i s i n i tsel f a t t r ac t -
ive t o t e a c h e r s wh o ofte n fee l daunte d b y a  bulk y book . UNICEF' s EV E 
catalogue ( s e e photograp h 43) , fo r example , p r e s e n t s man y problem s t o 
t e ache r s select in g appara tu s fo r themse lves . I t i s a r r ange d i n alphabetica l 
o r d e r i n Engl ish . (I n F r e n c h an d i n Spanis h th e o r d e r remain s th e same , 
which make s th e l i s t un -a lphabe t i ca l . ) I n an y c a s e , a n alphabetica l a r r a n g e -
ment make s select io n o f i tem s fo r a  p a r t i c u l a r sc ienc e topi c r a t h e r difficult , 
despi te th e guidanc e an d note s provide d fo r th e i t ems . UNICE F i s publishin g 
a t e a c h e r ' s guid e 'Usin g Scienc e A p p a r a t u s ' , whic h attempt s t o mee t th i s 
difficulty b y descr ib in g a  typica l u s e o f eac h o f th e EV E i t e m s , collecte d 
under topic s -  bu t th i s make s a  v e r y l a r g e book . 

Software shoul d b e i n th e appropr ia t e loca l language . I n th e c a s e o f a 
single l a r g e book , t r ans la t io n become s a  long- te r m job . If , however , i t ca n 
be produce d i n s ec t i ons , thes e ca n b e wr i t t en , t r a n s l a t e d , publishe d an d 
pr inted i n s t a g e s , allowin g gradua l co r rec t io n an d improvemen t a s fault s o f 
style an d presen ta t io n becom e apparen t . Thi s i s importan t becaus e an y 
production uni t o r curr iculu m pro jec t ha s t o fee l i t s way , an d a  facili t y fo r 
the incorpora t io n o f improvement s mus t b e included . An y l a r g e , 'on e shot ' 
approach mil i ta te s agains t th i s poss ib i l i ty . 

As a  mode l fo r sof tware , th e FUNBE C booklet s a r e v e r y good , an d th e 
shee ts accompanyin g th e o the r k i t s reviewe d h e r e a r e useful . Th e NCER T 
software (o f whic h t he r e a r e s e v e r a l v e r s i o n s an d types ) i s mor e a n exampl e 
of th e single-boo k type , s inc e th e k i t s a r e l a r g e an d extens ive . On e reaso n 
for th i s -  whic h wil l b e o f i n t e r e s t t o o the r productio n unit s -  i s tha t d i s t r i -
bution i n Indi a i s a  majo r problem , s o k i t s produce d i n a  time d s e r i e s woul d 
p r e s e n t additiona l diff icult ies . 

The America n 'E lementa r y Scienc e Study ' s e r i e s cons i s t s o f a  wid e rang e 
of pupi ls ' k i t s , t e a c h e r s ' k i t s , pupi l s ' books , t e a c h e r s ' gu ides , w o r k - s h e e t s , 
problem c a r d s , an d fil m loops , fo r e lementar y schoo l u s e . Ther e a r e abou t 
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60 main uni t t i t les , suc h a s : Bones , Gase s an d Airs , Growin g Seeds . 
Whistles an d Strings , Cla y Boats , Matc h an d Measure , Primar y 
Balancing, an d Pon d Water . A  unit i s designe d t o b e use d fo r a n averag e 
of si x weeks . Som e example s o f thes e kit s i n us e ar e show n i n photograph s 
44 an d 47 . Th e principl e migh t wel l b e imitate d b y production units . 

There ar e severa l somewha t simila r mini-scienc e kit s aroun d th e world . 
In Englan d th e Precisio n Jig s Compan y Limited , (7 9 Caterha m Avenue , Ilford , 
Essex) mak e nin e type s o f ki t fo r electricit y experiment s (wit h instructiona l 
leaflets). The y use simpl e material s an d ar e easil y buil t u p an d use d b y 
English 12-year-olds . Photograph s 5 6 an d 5 7 sho w examples . Als o i n 
England, th e Advisor y Centr e fo r Educatio n (ACE ) o f 3 2 Trumpingto n Street , 
Cambridge, produce s kit s an d pack s calle d 'Thing s o f Science' . Som e ar e a s 
simple a s a n instructio n shee t fo r a  game , wit h a  littl e pac k o f nut s o r seed s 
for pla y (photograph 15) . Other s ma y b e a s comple x a s a  20-piec e geologica l 
collection wit h plasti c magnifie r an d som e equipmen t fo r testin g samples , o r 
a ' researc h pack ' fo r investigatin g th e pollutio n o f stream s (photograph s 5 9 
and 60) . Al l o f the m contai n interestin g instructiona l materia l well-designe d 
for children . 

One o f th e mos t extensiv e rang e o f kit s i s tha t produce d i n Brazil , (i n 
Portuguese) designe d b y FUNBE C (Fundaca o Brasil ier a par o o 
Desenvolvimento d o Ensin o d e Ciencias , Caix a Posta l 2921 , Sa n Paulo , 
Brazil) an d markete d b y Abri l S.A . Cultura l e  Industria l (Caix a Posta l 
2372, Sa o Paulo) . Ther e ar e fift y k i ts , eac h i n a  pocket-size d bo x con -
taining apparatus , usuall y fairl y simpl e bu t ofte n capabl e o f bein g use d i n 
quite a n advance d wa y (photograph 58) . Eac h ki t i s associate d wit h th e 
work o f a  scientist , fo r exampl e 'Newto n an d th e Law s o f Movement' , 
'Benjamin Frankli n an d Stati c Electricity ' , 'W.  H . Carother s an d Nylon' . 
Each ha s a  bookle t o f som e 2 0 pages containin g constructiona l informatio n 
and questions . Ther e ar e plent y o f photographs , smal l bu t clear , an d 
several diagrams . Ther e ar e thre e volume s o f text , provide d separately . 
Not onl y eac h ki t wit h it s text , bu t th e whol e system , evidence s a  creativ e 
imagination allie d t o carefu l design . I t i s al l interestin g an d lively , an d 
deserves widesprea d popularity . 

KITS FO R TECHNICA L STUDIE S 

Kits o f apparatu s fo r secondar y leve l technica l studie s ar e produce d b y 
Griffin an d Georg e Limited , i n England . I n th e for m i n whic h thi s firm 
markets the m the y ar e extensive , an d therefor e costl y relativ e t o th e budge t 
of school s i n poo r countries . However , th e concep t an d th e specifi c idea s 
are wel l wort h stud y b y an y production uni t concerne d wit h designin g appa -
ra tus , an d possibl y ki ts , fo r a  countr y whic h want s som e o f it s schoo l 
leavers t o hav e ha d som e practica l technologica l experience . Ther e ar e 
kits o n Homecraft , Detergents , Huma n Mechanics , Dyeing , Cosmetics , an d 
similar topic s usefu l t o home-makers ; an d ther e ar e scienc e kit s suc h a s 
those o n Microscopy , Crystal s an d Colou r i n Nature . 

Production unit s supplyin g no t onl y th e conventiona l typ e o f academi c 
school bu t als o thos e wit h technica l biases , o r eve n vocationa l schools , wil l 
also fin d th e Griffi n technica l studie s kit s ver y valuabl e a s examplar s i n 
various ways . Som e o f thes e a r e : Adhesive s Kit , Metallurg y Kit , Plastic s 
Casting Kit , Pape r Kit , Fibre s Kit , Glassmakin g Kit , Photographi c Kit , 
Flow Kit , Surface s Kit , Corrosio n Ki t an d Compute r Games . 
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(1) Griffi n an d Georg e Limited , Ealin g Road , Alper ton , Wembley , 
Middlesex , England . 

MINI-SCIENCE AN D OVERHEA D PROJECTOR S 

There a r e no t man y school s i n th e worl d wit h overhea d p ro j ec to r s -  a t l ea s t 
not a t p r imar y an d lowe r secondar y leve l . However , productio n unit s migh t 
find muc h o f i n t e r e s t (becaus e th e technique s a r e suggest iv e fo r differen t 
applicat ions) i n th e 'Tes t e d Overhea d Pro jec t io n S e r i e s ' o f smal l - sca l e 
chemis t ry exper iment s fo r overhea d pro jec t ion , usin g smal l quant i t ie s o f 
chemicals an d r eagen t s i n smal l squa re - sec t io n t r a n s p a r e n t t ubes . Ther e 
i s a  ki t an d a  guid e ful l o f d iagram s an d exper iments . Th e a d d r e s s i s 
T O P S , Huber t N . Alyea , 33 7 H a r r i s o n S t r e e t , P r ince to n 08540 , 
M a s s a c h u s e t t s , USA . 

UNICEF SCHOO L SCIENC E S U P P L I E S 

The Unite d Nation s Chi ld ren ' s Fun d (UNICEF ) s tock s an d supplie s a  wid e 
range o f ma te r i a l s withi n th e field s o f educat ion , a g r i c u l t u r e , healt h an d 
child c a r e . Th e i tem s a r e avai labl e t o U N agenc ie s . The y a r e catalogue d i n 
some seventee n l i s t s , includin g vocationa l t ra in in g mate r i a l s an d t o o l s , 
audio-visual equipment , schoo l subjec t i t e m s , an d agr icu l tu ra l implements . 

A revis io n o f th e sc ienc e teachin g sect ion s o f on e o f th e Guid e L i s t s 
(EVE Scienc e Revis ion : OSU-6000 ) ha s bee n under take n i n conjunctio n wit h 
UNESCO. Thi s p rov ide s a  wid e rang e o f appara tu s consis t in g of : 

(1) P r i m a r y Scienc e an d Mathematic s (9 3 i tems ) 
(2) Tool s fo r th e P r i m a r y Scienc e Worksho p (1 5 i tems ) 
(3) Secondar y S c i e n c e : Biology , Chemist r y an d P h y s i c s (32 7 items ) 
(4.) Tool s fo r th e Secondar y Scienc e Worksho p (3 2 items ) 
(5) Chemical s an d Reagent s fo r Secondar y Scienc e (16 0 i tems ) 
(6) Curr iculu m Developmen t Equipmen t fo r Teache r Trainin g 

Ins t i tu t ions : Biology , Chemist r y an d P h y s i c s (7 6 i tems ) 

The item s a r e l i s te d a s fa i r l y detai le d speci f ica t ions , genera l l y i n a  for m 
suitable fo r commercia l tender in g p u r p o s e s . Thu s the y for m a  goo d 
re fe rence l i s t o f bas i c s tandar d i tem s an d chemica l s , wit h detai le d note s o n 
many aspec t s o f t he i r select io n fo r schools . 

A supplemen t ( ' I l lus t ra t ion s o f Sc ienc e Teachin g Apparatu s an d 
Equipment ' , avai labl e fro m UNICE F a s OSU-600 0 Supplemen t 1 ) provide s 
l ine diagram s o f al l i tem s excep t t oo l s . Example s fro m th e EV E catalogu e 
a r e show n i n photograph s 4 2 an d 4 3 . 

The i tem s hav e bee n careful l y se lecte d t o cove r mos t sc ienc e teachin g 
requi rements excep t thos e tha t a r e highl y sophis t icate d an d ve r y expensive . 
Items show n b y prev iou s exper ienc e t o b e to o breakabl e i n t r a n s i t hav e als o 
been omitted . 

The mai n l i s t s : (a ) sho w suggeste d quant i t ie s p e r schoo l s t rea m a t th e 
var ious l e v e l s ; (b ) indicat e a n 'economy ' select io n o f th e mos t essen t ia l 
i t ems ; (c ) sho w whic h l abo ra to r y (biology , e t c . ) eac h ite m i s neede d for ; 
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(d) indicat e b y note s besid e en t r i e s anc i l l a r y appara tu s whic h wil l b e needed , 
what th e ite m i s fo r an d simila r helpfu l information ; an d (e ) giv e th e 
UNICEF p r i c e . 

Int roductory page s provid e guidanc e t o fiel d officer s o n estimatin g 
r equ i remen t s , ne w at t i tude s i n sc ienc e teaching , th e us e o f loca l r e s o u r c e 
mater ia l s an d too l s , c u r r i c u l a r developments , an d s o on . 

UNICEF's p rac t i c e o f buyin g fo r th e Copenhage n Warehous e (UNIPAC ) i n 
l a rge quant i t ie s fro m actua l manufacturer s i s ref lecte d i n appreciabl y lowe r 
p r i c e s fo r a  give n quali t y tha n thos e o f commercia l appara tu s suppl y houses . 
Other advantage s a r e th e UNESC O surve i l lanc e o f th e i t ems , s ing le - sourc e 
supply o f wid e r a n g e , eas y contro l o f de l iver y d a t e s , r ead y a c c e s s t o s p a r e s 
and rep lacements , an d suitabil i t y o f th e item s t o th e situatio n i n developin g 
coun t r i e s . 

A T e a c h e r ' s Guid e t o th e EV E i tems , 'Usin g Scienc e Apparatus ' i s bein g 
published b y UNICEF , coverin g us e o f th e i t ems , maintenance , r e p a i r an d 
the supplementin g o f the m fro m loca l r e s o u r c e s . 

UNICEF SUPPOR T FO R WRITIN G AN D PUBLICATIO N O F BOOK S 

Requests ma y b e mad e fo r th e suppor t o f loca l scheme s t o wri t e o r t o t r a n s -
la te textbooks , an d t o publ i sh , p r in t , an d obtai n supplie s o f pape r i n 
connection wit h suc h schemes . 

USEFUL ADDRESSE S 

United Nation s Chi ldren ' s Fun d (UNICEF ) 
United Nation s P l a z a , Ne w York , N . Y . 10017 , USA . 

Regional Centr e fo r Educatio n i n Scienc e an d Mathematic s (RECSAM ) 
c /o Malaya n Teache r s ' Col lege , Penang , Malays ia . -  (es tabl ishe d unde r 
the South-Eas t Asia n Min i s t e r s o f Educatio n Organizat ion) . 

Regional Cent r e fo r Educationa l Innovatio n an d Technolog y (INNOTECH ) 
P . O . Bo x 3049 , Saigon , Republi c o f Vietnam . -  (es tabl ishe d unde r th e 
Sou th-Eas t Asia n Min i s t e r s o f Educatio n Organizat ion) . 

Science Educatio n Programm e o f Afric a (SEPA ) 
c /o P . O . Bo x M - l 8 8 , A c c r a , Ghana . 

National Counci l fo r Educationa l Resea rc h an d Trainin g (NCERT ) 
S r i Aurobind o M a r g , Ne w Delh i -16 , India . 

Inst i tute fo r th e Promotio n o f Teachin g o f Scienc e an d Technolog y ( IPTST ) 
c /o Phys i c s Building , Chulalongkor n Univers i ty , Bangkok , Thailand . 

German Foundatio n fo r Internat iona l Developmen t (DSE ) 
53, Bonn , S i m r o c k s t r a s s e l , Wes t Germany . 

UNESCO, 7  plac e d e Fontenoy , 7570 0 P a r i s , F r a n c e . 
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UNESCO Regiona l Office s 

UNESCO Regiona l Offic e fo r Educatio n i n Lati n Americ a an d th e 
Car ibbean , P . O . Bo x 3187 , Sant iago , Chi le . 

UNESCO Regiona l Offic e fo r Educatio n i n As ia , P . O . Bo x 1425 , 
Bangkok 1 1 , Thai land . 

UNESCO Regiona l Offic e fo r Educatio n i n Afr ica , B . P . 3311 , Dakar , 
Senega l . 

UNESCO Regiona l Offic e fo r Educatio n i n th e Ara b S t a t e s , B.P.  5244 , 
Be i ru t , Lebanon . 

UNESCO Regiona l Offic e fo r Sc ienc e an d Technolog y i n Afr ica , P . O . 
Box 30592 , Na i rob i , Kenya . 

UNESCO Regiona l Offic e fo r Scienc e an d Technolog y i n Lati n America , 
1320 Buleva r A r t i g a s , P . O . Bo x 859 , Montevideo , Uruguay . 

UNESCO Regiona l Offic e fo r Sc ienc e an d Technolog y i n th e Ara b S t a t e s , 
8 Sh . E l Salamlik , Garden t Ci ty , C a i r o , Ara b Republi c o f Egypt . 

UNESCO Regiona l Offic e fo r Sc ienc e an d Technolog y i n Sout h an d 
Cent ra l As ia , UNESC O House , 40 B Lodh i E s t a t e , Ne w Delh i 3 , India . 

UNESCO Regiona l Offic e fo r Sc ienc e an d Technolog y i n Sou th -Eas t As ia , 
U . N . Building , 2n d F l o o r , Jala m Thamri n 14 , 273/JK T Tromolpos , 
J aka r t a , Indonesia . 

The Br i t i s h Counci l , 1 0 Spr in g G a r d e n s , London , SW1 A 2BN . (Addre s se s 
of O v e r s e a s office s ca n b e obtaine d fro m th e Br i t i s h Counci l ' s Informatio n 
Department a t 1 0 Spr in g G a r d e n s . ) 
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