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Sat isfactory c lass room s fo r smal l communitie s o n remot e is land s 
a r e mor e difficul t t o buil d tha n i s general l y bel ieved . Th e problem s a r e 
more prac t ica l tha n technica l o r economi c .  On e mus t fin d a  wa y o f gettin g 
something reasonabl e buil t whe n suitabl e skil l s a r e s c a r c e , loca l mater ia l s 
limited an d t r anspor t difficult . Th e sophist icate d technique , long-ter m 
programming an d continuou s collaborat io n i n desig n an d developmen t whic h 
have mad e possibl e dramati c advance s i n th e qualit y o f schoo l buildin g i n 
Europe a r e a  worl d away . Th e nee d fo r sa t i s fac tor y building s r ema ins . 
This pape r outline s th e approac h recommende d fo r tw o t e r r i t o r i e s i n th e 
Western Pac i f ic , b y a n archi tec t fro m th e Buildin g Researc h Statio n o f th e 
Department o f th e Environment , i n th e cours e o f a n assignmen t concerne d 
with buildin g s t anda rds , technique s an d o rgan i sa t ions . 

Background 

Although c i rcumstance s diffe r widel y betwee n islan d t e r r i t o r i e s , 
many a r e commo n t o al l an d th e pr inciple s underlyin g a  solutio n fo r on e p l a c e , 
although no t th e de ta i l , ma y b e vali d fo r o t h e r s . I n thi s instanc e th e Ne w 
Hebrides p resen t s a n environmen t subjec t t o ear thquake s an d hur r i cane s w h e r e , 
compared wit h othe r t e r r i t o r i e s , labou r i s s ca r c e an d mone y plentiful . 
There i s als o n o t radi t io n o f la rg e building s usin g loca l mater ia l s an d 
techniques . Th e environmen t i n th e Gilber t Is land s i s muc h l e s s demanding , 
labour i s mor e plentifu l an d mone y i s s c a r c e r , an d the r e i s a  t radi t io n o f 
very fin e building s usin g loca l mater ia l s an d techniques . I n bot h 
t e r r i t o r i e s , fe w me n skille d i n wes te r n buildin g technique s remai n i n th e 
v i l l ages . Fewe r sti l l hav e th e background , mean s o r inclinatio n t o operat e 
as c o n t r a c t o r s . Shippin g se rv ice s t o oute r is land s a r e infrequen t an d 
sometimes unre l iab le ; mater ia l s a r e brough t ashor e i n smal l boat s an d 
often manhandle d t o th e s i t e s . Supervis io n i n th e conventiona l sens e i s a t 
best intermit tent . P ro jec t s requ i r e v i l lager s t o contribut e a  grea t dea l o f 
labour an d sometime s money . I n thes e c i rcumstance s c lassroom s rang e 
from undul y expensiv e (thoug h no t alway s wel l built ) s t ruc tu re s i n wes te r n 
techniques t o inadequat e bu t low-cos t accommodatio n o f loca l mater ia l s a s 
interim measure s • 

Approach 

The solution s propose d (an d i n th e Ne w Hebride s actuall y imple -
mented) tak e accoun t o f th e limitation s i n s k i l l s , t r anspor t an d money , an d 
allow decision s t o b e mad e locall y o n th e facil i t ie s t o b e provide d an d th e 
o rde r i n which improvement s a r e effected . Th e basi c precept s a r e : 

(a) Desig n accommodatio n o f th e righ t s iz e an d co r rec t l y 
s i t ed , a s pa r t o f a  planne d ultimat e development ; 

(b) Construc t a t leas t th e foundation , fram e an d roo f o f 
the accommodatio n immediatel y neede d an d provid e 
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display a r e a s an d goo d s torag e fo r teachin g ma te r i a l s ; 

(c) Provid e init ial l y a s muc h o f th e f looring , wall ing , 
windows an d ceilin g a s ca n b e afforded . I f ther e 
is no t enoug h mone y t o buil d the m t o a  goo d s tandar d 
at f i r s t , omi t the m o r fo r th e tim e bein g improvise , 
e . g . wit h cora l floor s an d bambo o wal l s ; 

(d) Spen d mone y onl y o n mater ia l s whic h wil l b e sat isfactor y 
for th e ultimat e building . Avoi d expenditur e o n low -
grade mater ia l s wit h th e intentio n o f replacin g the m l a t e r . 

This approac h i s feasibl e becaus e complet e exclusio n o f weathe r 
from a  c lassroo m i s no t o f over - r id in g importanc e i n suc h a n environment . 
Things , r a t h e r tha n people , requi r e secur e an d weather-proo f fac i l i t i es . 
F u r t h e r , a  c lassroo m need s continuou s windo w opening s an d th e wall s nee d 
not b e use d t o c a r r y th e roof : i f the y a r e , beam s o r l intel s a r e essent ia l 
to spa n th e la rg e openings . I t i s no t n e c e s s a r y fo r th e whol e floo r t o b e 
concreted befor e th e supe r s t ruc tu r e i s e r e c t e d . Thi s ma y dela y th e 
project unti l th e larg e amount s o f aggregat e a r e brough t t o th e s i t e . 

The Ne w Hebride s 

In th e Ne w Hebride s ,  thi s approac h involve d th e us e o f a  t imbe r 
frame an d a  roo f sheete d wit h galvanise d corrugate d i r o n . Fo r th e firs t 
two p r o j e c t s , buil t withou t supervisio n b y a  Ne w Hebridea n builde r an d tw o 
VSOs respec t ive ly , th e p o s t s , roo f t r u s s e s an d shut te r s wer e prefabr icate d 
in th e Work s Departmen t an d take n apar t fo r shipment . Th e detailin g o f 
the base s o f th e pos t s di d no t r equ i r e ver y accura t e wor k i n sett in g ou t an d 
that o f th e windo w ci l l s an d wal l plat e (als o prefabr icated ) ensure d tha t th e 
posts wer e brough t t o the i r p r o p e r posi t ion . A  skille d ma n coul d equall y 
well hav e cu t th e framin g o n s i t e . I f ful l overhead s a r e cha rged , p r e -
fabrication i n a  worksho p usuall y cos t s m o r e . Loca l preferenc e wa s 
strongly i n favou r o f a  "proper " building , whic h implie s a  concret e bloc k 
s t r u c t u r e . A s a  claddin g ma te r i a l , concret e block s a r e ver y suitabl e fo r 
schools an d maintenanc e i s limite d t o r edeco ra t ion . A s a  load-ca r ry in g 
material i n loca l c i rcumstance s the y hav e d i sadvantages . Reinforce d 
concrete beam s an d column s a r e neede d unde r earthquak e condition s an d th e 
uncer ta in qualit y o f loca l workmanshi p an d aggregate s (usuall y uncrushe d 
coral) mak e thi s a n unrel iabl e technique . Concret e block s ma y b e expensiv e 
if the y hav e t o b e shippe d t o th e sit e an d var iabl e i n qualit y i f mad e o n i t . 
Construct ion coul d b e delaye d whil e th e block s a r e cu r ing . 

If th e blockwor k i s use d onl y a s claddin g belo w th e window s an d 
as hig h a s th e wal l plat e a t th e end s of  th e building , an d th e roo f loa d i s 
c a r r i e d o n separa t e p o s t s , n o s t ruc tu ra l concre t e i s neede d an d th e block -
making an d layin g ca n procee d independently . Al l tha t i s n e c e s s a r y i s a 
footing sufficientl y wid e t o c a r r y th e blockwor k a s wel l a s th e post s ,  an d 
careful bracin g o f th e post s unti l th e blockwor k i s completed . Wher e 
blockwork i s no t feasibl e a t a l l , flat  asbes tos-cemen t sheetin g ca n b e applie d 
as claddin g t o th e f rame . 

The window s i n th e f irs t tw o school s wer e horizontal l y pivote d 
shut te rs wit h hook s t o hol d the m ope n i n on e of  tw o al ternat iv e pos i t ions . 
In on e schoo l the y wer e face d wit h tongue d an d groove d boardin g an d i n th e 
other wit h fla t asbes tos-cemen t whic h lappe d ove r th e fac e o f th e opening s 
so tha t accura t e fittin g wa s no t important . I f n e c e s s a r y , shut te r frame s 
could b e face d init iall y wit h wove n spli t bamboo . 
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Figure 1 Classrooms for the New Hebrides 
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Gilbert Island s 

For th e Gilber t Island s a  simila r desig n i s als o suitable , 
particularly o n Taraw a wher e adequat e supplie s o f traditiona l loca l material s 
are difficul t t o obtain . O n oute r island s th e situatio n i s different . Loca l 
materials, mainl y pandanu s pole s an d thatch , ar e availabl e an d thei r us e i s 
well understood . Ther e ar e economi c reason s i n favou r o f usin g the m eve n 
when th e relativel y shor t lif e o f thatc h i s considered . (Ther e i s , however , 
an understandable desir e fo r a  "proper " building , bu t i n relatio n t o loca l 
incomes thi s woul d brin g a  heavie r financia l burde n tha n i n th e Ne w Hebrides. ) 

The traditiona l Gilbertes e maneab a structur e provide s a  ver y 
satisfactory wa y o f coverin g a  larg e meetin g space . Th e simplicit y o f th e 
structure depend s o n a  relativel y squar e pla n for m an d a  ver y lo w eave s 
height an d there ar e n o walls . Fo r teaching , however , a  highe r standar d 
of daylighting , storag e facilitie s an d displa y spac e ar e needed , an d fo r 
several classroom s i n a  bloc k a  more elongate d structur e i s essential . 

The modification s propose d t o th e traditiona l structur e t o mee t 
these need s ar e increasin g th e eave s heigh t b y settin g th e roo f o n brace d 
posts, providin g a  ceilin g t o reflec t dow n o n t o th e workin g plan e dayligh t 
reflected u p fro m th e surroundin g sand , an d constructin g a  masonr y store -
room betwee n pair s o f classroom s t o stabilis e th e building . Thes e 
modifications radicall y chang e th e origina l concep t o f th e framin g o f th e 
maneaba an d requir e som e understandin g o f structura l principles . Th e 
provision o f a  floor,  wall s an d window s i s desirable , bu t no t essentia l 
initially, an d the y ca n b e mad e o f whatever suitabl e material s ar e available . 

P refabrication 

This approac h t o schoo l building , whethe r i t use s a  timbe r fram e 
on posts o r a  traditiona l structur e o f pandanus poles , i s basicall y th e sam e a s 
using a  prefabricated stee l fram e an d i t stem s fro m th e simpl e shap e o f 
classroom building s i n th e tropic s wher e continuou s windo w opening s fo r 
ventilation an d ligh t ar e neede d o n both s ides . Stee l frame s hav e bee n 
used successfull y fo r school s i n th e Pacifi c an d i n som e place s ma y cos t 
no more tha n timbe r frames . Orderin g an d despatc h nee d specia l car e a s 
does handlin g o n arriva l becaus e damag e o r deficienc y i s difficul t t o remedy . 
It ma y b e though t that , wit h th e scarcit y o f resource s o n som e oute r islands , 
the simples t solutio n woul d b e t o provid e a  completel y prefabricate d building . 
In practice thes e solution s ar e seldo m completel y prefabricate d an d stil l 
require considerabl e wor k i n sit e preparation , foundation s an d finishing . 
They may in fac t complicat e th e wor k becaus e o f thei r nee d fo r greate r 
accuracy an d mor e car e i n shipment . Ideally , simpl e communit y building s 
should provid e a n exampl e o f technique s whic h villager s ca n adap t fo r othe r 
buildings an d whic h provid e wor k fo r loca l skille d o r semi-skille d men . 
In practice , th e circumstance s o f eac h projec t wil l indicat e wha t shoul d b e 
done. 

Conclusion 

Because circumstance s ca n diffe r widel y fro m projec t t o project , 
it i s usefu l t o hav e way s o f buildin g whic h ca n b e suitabl y varied . No t ever y 
educational authorit y woul d agre e t o th e prioritie s between , say , storage , 
flooring an d wallin g a s suggeste d above , an d ther e ma y b e scepticis m abou t 
techniques whic h provid e onl y th e carcas e o f a  buildin g an d leav e unresolve d 
the questio n o f timin g an d financin g it s completion . Bu t i n som e case s the y 
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Figure 2 Classrooms for the Gilbert Islands 
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may enabl e a  schoo l t o s t a r t thi s y e a r instea d o f nex t yea r o r t o hav e th re e 
c lassrooms instea d o f tw o an d thi s ma y sometime s b e advisabl e eve n thoug h 
walls an d flooring  hav e t o b e improvised . Wher e the r e i s a  syste m o f 
subsidies fo r capita l w o r k s , i t ca n b e use d t o influenc e loca l cho ice . F o r 
example, th e ful l cos t o f al l th e essen t ia l feature s (foundation , fram e an d 
fittings) coul d b e me t cent ra l l y an d th e remainin g item s subsidise d accordin g 
to loca l p re fe renc e an d cont r ibu t ions . Ther e ma y als o b e prohibit ion s o n 
features know n t o caus e t r oub l e , t o b e execute d poor ly , o r t o requ i r e expendi -
ture o n shor t - l ive d mater ia l s suc h a s untempere d hardboar d use d ex te rna l ly , 
unpainted softwoo d expose d t o weathe r o r t imbe r s t ruc tu ra l member s burie d 
in ea r t h o r c o n c r e t e . Wher e ther e i s no t enoug h mone y fo r a  well-mad e 
durable piec e o f work , i t i s be t t e r t o hav e a  "no-cos t " shor t - t e r m solutio n 
of loca l mater ia l s tha n a  low-cos t solutio n o f importe d mater ia l s tha t ma y las t 
only a  l i t t l e longer . A  floo r o f tampe d cora l i s be t te r tha n a  ve r y thi n floo r 
of wea k concret e whic h wil l soo n brea k u p , an d wall s o f wove n bambo o o r 
coconut mid-r i b a r e be t te r tha n unpainte d hardboar d whic h wil l soo n 
d e t e r i o r a t e . Anothe r doubtfu l for m o f econom y i s t o buil d c lass room s to o 
small fo r the i r p u r p o s e . Ther e i s usual l y ve r y l i t t l e savin g i n reducin g th e 
width o f a  c lassroo m bu t thi s ca n resu l t i n r e s t r i c t io n o f teachin g methods . 

The approac h descr ibe d r equ i r e s l i t t l e specia l technica l skil l 
e i ther i n desig n o r cons t ruc t ion , althoug h som e i s needed . Oute r i s land s 
contain to o man y dere l ic t building s whic h throug h ignoranc e o r expedienc y 
were e rec te d b y a m a t e u r s . Wit h th e technique s outline d an d sympath y fo r 
and understandin g o f loca l c i r cums tances , a  highe r s tandar d o f schoo l 
building coul d b e achieved . 

Reproduction i n ful l i s welcomed . Permiss io n shoul d f irs t 
be obtaine d fro m th e Head , Oversea s Division , Buildin g 
Research Sta t ion , Watfor d WD 2 7JR . 
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