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Sho r t age o f schoo l p remise s fo r th e exis t in g populat ion , a  con -
tinuously i n c r e a s i n g deman d fo r mor e space s t o cop e wit h th e unprece -
dented i n c r e a s e i n population , couple d wit h lac k o f r e s o u r c e s t o p rov id e 
the sam e i s , i n a  nutshel l , th e proble m face d b y an y developin g coun t ry . 
Millions o f school-goin g childre n a r e requi re d t o b e house d i n schoo l 
buildings t o mee t thei r u rg e f o r education . Thi s natura l l y r equ i r e s a 
ve ry l a rg e numbe r o f schoo l buildings . I t i s therefor e n e c e s s a r y tha t 
every p o s s i b l e econom y b e achieve d i n th e desig n o f ne w schools . 

There a r e man y way s o f tacklin g thi s problem : mor e p lace s ca n 
be provide d by  reducin g th e g ros s covere d a r e a pe r student ; b y 
lowering t h e cos t o f const ruct ion ; b y ar rangin g fo r th e buildin g t o b e 
used i n sh i f t s . Anothe r wa y i s t o ensur e tha t n o underuse d space s a r e 
provided i n th e desig n o f futur e schoo l buildings . 

With t h e abov e objectiv e i n view , a  stud y o n th e use-efficienc y 
of schoo l space s wa s undertake n a t th e Centra l Buildin g Resea rc h Inst i tute , 
Roorkee , India , t o examin e ho w econom y i n space s coul d b e effecte d 
through t h e continuou s us e durin g th e schoo l da y o f space s i n schoo l building s 
and o n th e schoo l s i t e . 

Use- efficienc y 

There a r e severa l way s o f estimatin g th e re la t iv e econom y o f a 
building : 

(a) b y compariso n betwee n th e g r o s s a r e a availabl e fo r teachin g 
and th e remainin g a r e a o f th e school ; 

(b) b y compariso n o f a  numbe r o f school s i n r e s p e c t o f a r e a s 
of d i f feren t space s ; 

(c) b y compariso n o f covere d a r e a p e r pupi l considerin g var iou s 
functions; 

(d) b y compariso n o f cos t pe r studen t p lace . 

None o f th e abov e mentione d method s ind i ca t e s th e degre e t o whic h 
the space s a r e used . I t wa s therefor e n e c e s s a r y t o stud y th e teachin g 
t ime-table i n relat io n t o th e pla n o f th e building . Fro m thi s i t wa s 
poss ible t o exp re s s th e actua l u s e o f eac h spac e i n re la t io n t o th e lengt h 
of th e schoo l da y durin g whic h th e buildin g wa s i n u s e . Th e u s e -
efficiency wa s define d a s th e r a t i o betwee n actua l an d idea l u s e pe r squar e 
feet pe r hour . Th e actua l u s e wa s a r e a o f spac e use d multiplie d b y t ime , 
and th e idea l u s e wa s tota l a r e a o f spac e multiplie d b y tota l schoo l t ime . 
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F i g . l . Schoo l buildin g pla n fo r 5-classroo m 
school relate d t o th e time-tabl e 

TEACHING PERIOD S 
Outside period s 

Class Insid e period s (includin g 1  lunch period ) 
I 4  4 

II 4  4 
III 5  3 
IV 6  2 
V 6  2 

Area o f eac h classroo m 7.3 2 x  6. 1 M  =  44.55 M 2 

Area o f veranda h 39.6 2 x  1.52 M =  60.22 M 2 

Area o f H.M . roo m 3.0 5 x  6. 1 M  = 18.60 M 2 

USE-EFFICIENCY O F SPACE S 
9 2 

Class l:Actua l us e 44.5 5 M 2 use d fo r 2. 7 hour s =  120.40M 2 hour s 
Ideal us e 44.5 5 M 2 fo r 5.2 5 hours = 2 3 4 . M 2 hour s 

Use-efficiency 

U . E . C l a s s I =0 .5 1 U . E . Clas s V  =0.7 6 
" "  Clas s II  =0 .5 1 "  "  Veranda h =0 .2 5 
" "  Clas s III  =0 .6 3 "  "  H.M . roo m =  0.2 5 
" "  Clas s I V =0.7 6 Use-efficienc y o f th e schoo l =  0.5 2 
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A typica l schoo l buildin g pla n o f fiv e c l a s s r o o m s (Fig . 1 ) wa s 
re la ted t o th e t i m e - t a b l e bein g followe d i n loca l pr imar y schools . Th e 
t ime-table i n t e r m s o f outdoo r an d indoo r per iod s i s a ls o indicate d i n t h e 
f igure. Th e hour s (10.0 0 a .m . t o 3 . 15 p . m . ) teachin g da y wit h 
eight per iod s o f fort y minute s eac h (includin g on e lunc h period ) wa s th e 
general pa t t e rn . Th e stud y reveale d tha t th e use-efficienc y o f th e schoo l 
building wa s 5 2 pe r cen t an d th e occupanc y o f th e veranda h an d th e 
headmas te r ' s  roo m wa s a s lo w a s 2 5 p e r cent . Th e use -e f f i c i enc y o f 
c l a s se s range d fro m 5 1 t o 7 6 pe r cent . 

Increased use -e f f i c i enc y 

To ach iev e econom y i n buildings , inc rease d use-efficienc y wa s 
attained b y e l iminat in g th e l e s s use d spaces , an d b y a  rat iona l applicatio n 
of teachin g p e r i o d s i n th e schoo l plan . B y eliminatin g th e veranda h an d 
the headmas te r ' s room , use-eff icienc y o f th e schoo l buildin g inc rease d t o 6 3 
pe r cen t an d a n econom y o f 2 5 p e r cen t i n spac e wa s obtained . Thes e 
spaces ma y b e des i rab l e fea ture s o f school s bu t sinc e t h e i r eliminatio n 
does no t s t r i c t l y affec t educat ion , the y ma y b e lef t ou t unti l mor e fund s 
for c o n s t r u c t i o n a r e mad e avai lable . 

In a n e f fo r t t o achiev e optimu m us e o f classroo m spaces , th e 
t ime-table wa s analyse d an d r e a r r a n g e d . Th e rat iona l applicatio n o f t h e 
t ime-table t o t h e schoo l buildin g pla n (F ig . 2 ) indicate d tha t a  pr imar y 
school coul d ve r y wel l functio n wit h th re e c l a s s r o o m s only . I t inc rease d 
use-eff iciency t o 8 5 pe r cen t an d als o economise d 4 0 pe r cen t i n th e over -
all teaching-spac e requ i rements . 

Study o f educationa l problem s 

Due t o i n c r e a s e d use-eff icienc y an d th e reductio n o f overal l 
teaching space , i t wa s considere d n e c e s s a r y t o ensur e t h a t th e standar d 
of ins t ruct io n shoul d no t suffe r o n accoun t o f thi s economy . Wit h thi s i n 
view, th e stud y o f educationa l efficienc y wa s undertake n i n col laborat io n wit h 
education o f f i c i a l s o f th e Educatio n Departmen t o f th e Stat e o f U t t a r 
P r a d e s h . Durin g th e f i rs t s t a g e o f th e stud y a n effor t wa s mad e t o 
identify t h e subject s whic h coul d easi l y b e taugh t i n ope n space s o n th e 
bas i s o f actua l performanc e o f instruct iona l p r a c t i c e s . I t wa s observe d 
that th e ac t iv i t y programme , suc h a s physica l cul tur e (includin g game s fo r 
lower c l a s s e s ) , bas i c crafts , an d th e teachin g o f multiplicatio n table s t o 
lower c l a s se s ( throug h cla y ba l l s , s t ick s an d othe r activit y methods) , 
could e a s i l y b e taugh t i n ope n o r i n shel tere d spaces . 

With t h e existin g pat ter n o f ins t ruc t ion , g rade s I  an d I I a r e 
requi red t o a t t e n d schoo l a t 10.0 0 a .m . an d continu e u p t o t h e c losur e 
of school . I t i s a  lon g an d s t renuou s perio d fo r a  chil d o f s i x o r seve n 
y e a r s o f age . I n th e ne w t ime- table , g rade s 1  and I I wer e le t of f i n t h e 
l a s t p e r i o d . 

Having identifie d th e subject s whic h coul d b e taugh t i n th e open , an d 
after studyin g carefull y th e educationa l specif icat ions , a  t ime- tab l e wa s 
evolved t o sui t th e ne w specia l provis ion . Th e t ime-tabl e wa s p repare d so 
that th re e c l a s se s wer e i n th e building s an d tw o outs ide , dependin g upo n th e 
subjects bein g taught . 
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Fig .2 . Rationa l applicatio n o f time-tabl e 
to th e schoo l buildin g 

Class Inside period s 
I 

II 
III 
IV 
V 

3 
3 
5 
5 
5 

TEACHING PERIOD S 
Outside period s 

(including 1  lunch period ) 
4 
4 
3 
3 
3 

USE-EFFICIENCY 
o 

Actual us e 133.7 7 M 2 use d fo r 4. 6 hour s =  615.34 M 2 hour s 
Ideal us e 133.7 7 M 2 use d fo r 5,25hour s =702. 3 M 2 hour s 

Use-efficiency 
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Actual t r i a l s i n school s 

Before an y fina l conclusion s coul d b e draw n fro m th e abov e stud y 
it wa s cons idere d neces sa r y t o stud y th e implication s b y actua l observation . 
This wa s don e i n fort y school s i n an d aroun d Roorkee , al l havin g th e 
same basi c educatio n curr iculum . Th e experiment s wer e conducte d o n 
both ra in y an d c lea r days . 

Experiments o n ra in y day s 

Since outdoo r teachin g wa s no t poss ib le , i t becam e n e c e s s a r y t o 
accommodate al l student s i n th e buildin g itself . I t wa s dec ided , unde r 
such condit ions , t o combin e tw o c l a s s e s , keepin g i n vie w thei r teachin g 
s t andards . Combination s o f grad e I  wit h grad e I I wer e alway s t r o u b l e -
some becaus e o f th e g r e a t e r numbe r o f childre n i n eac h c las s an d a l s o 
because o f thei r childis h habi ts . Combination s o f grad e I V an d V  an d 
III an d I V worke d tolerabl y well . Obviously , th e norma l t ime-tabl e wa s 
suspended durin g thes e day s o f c las s combinatio n an d certai n wor k wa s 
undertaken whic h coul d sustai n th e in t e re s t o f bot h th e c l a s s e s . Fo r 
example, i n languag e per iod s reci tat io n an d compositio n coul d b e taugh t 
eas i ly . I n a r i thmet i c per iod s recapitulatio n o f mult ipl icat io n table s an d 
mental ari thmeti c wa s successfull y under taken . I n socia l stud y p e r i o d s , 
simple s t o r i e s wer e na r ra te d an d th e combine d c l a s se s answere d question s 
on these . 

It wa s fe l t t o b e a  poo r compensatio n fo r th e norma l teachin g wor k 
but, since th e numbe r o f suc h day s i s ver y smal l agains t th e econom y i n 
the hug e amoun t t o b e spen t o n constructin g schoo l buildings , i t wa s fel t 
that th e sys te m coul d b e mad e workable . Th e use-efficienc y o f th e space s 
was foun d t o b e 8 5 pe r cent . 

Experiments o n norma l day s 

Effor ts wer e als o mad e t o achiev e 10 0 pe r cen t use -e f f i c i enc y o f 
spaces durin g schoo l days  s tagger in g th e mid-da y lunch-t im e bu t thi s 
did no t fin d favou r wit h th e t e a c h e r s . Th e t ime-tabl e wa s t he r e fo r e 
finally rev ise d wit h th e followin g cons idera t ions ; 

(a) th e mid-da y lunc h brea k t o b e th e sam e fo r al l c l a s s e s ; 

(b) th re e c l a s se s t o b e insid e th e buildin g whil e tw o c l a s se s 
for outdoo r teachin g shoul d hav e th e sam e subject , suc h a s 
gardening, physica l t ra in ing , craf t s wor k o r games ; 

(c) movemen t o f c l a s s e s t o b e kep t t o a  minimum ; 

(d) n o spac e wa s t o remai n unused . 

Observat ions 

(a) Som e spac e wa s requ i re d fo r keepin g th e satchel s o f student s 
while changin g c l a s s e s . T o solv e thi s problem , th e p ro -
vision o f shelve s o r peg s wa s recommended . A n economica l 
solution wa s foun d b y providin g mattin g outsid e i n th e open , 
marked wit h number s wher e student s coul d kee p t h e i r sa tche ls . 
This worke d fairl y well . 
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(b) Whil e th e su n wa s high , outdoo r teachin g act ivi t ie s wer e un -
comfortable . A  need wa s fel t fo r som e shel tere d space s fo r 
outdoor act ivi t ie s durin g ra in y o r ho t weather . 

(c) Outdoo r l e s son s fo r activit y an d crea t iv e wor k necess i ta te d 
physical movemen t fro m th e buildin g t o th e si t e an d fro m th e 
si te bac k t o th e building . A  majority o f t eache r s observe d 
that student s wer e re f reshe d an d invigora te d b y th e chang e 
of teachin g location . 

(d) O n a n average , fiv e minute s wer e spen t i n changin g c l a s s e s . 
T h i s mad e t eache r s unhappy . A t th e init ia l s tage s indisciplin e 
amongst student s wa s notice d whil e changin g th e c l a s s e s . 
L a t e r , student s wer e guide d t o mov e i n singl e file . Afte r 
this systemati c movemen t ha d bee n p rac t i sed , roo m change s 
were performe d i n tw o minutes . 

(e) A  grea t responsib i l i t y wa s lai d o n th e t eache r s t o pla n t h e i r 
l e ssons s o a s t o finis h withi n th e p re sc r ibe d time . Clas s 
movement fro m buildin g t o s i t e an d si t e t o buildin g an d improve d 
planning o f th e l esson s b y th e t eache r s helpe d student s t o t ak e 
more in t e re s t i n thei r l e s s o n s . 

Findings o f th e stud y 

(a) Thre e c lassroom s wit h a  shel tere d space , instea d o f fiv e 
classrooms, a re adequat e fo r a  schoo l o f f iv e c l a s s e s . 

(b) Optimu m us e o f space s i s attaine d wit h 8 5 pe r cen t u s e -
efficiency. 

(c) Student s undertak e mor e outdoo r act ivi t ie s which , thoug h 
included i n th e cur r icu lum , a r e ofte n neglected . 

(d) S tandar d o f instruct io n ha d improved . 

(e) S tudent s too k mor e i n t e r e s t i n thei r l e s s o n s . 

As a  r e su l t o f thes e findings , an d t o ca te r fo r c l imat i c r e q u i r e m e n t s , 
school plan s wer e developed . Th e observat ion s indicate d th e nee d fo r a 
shel tered spac e i n additio n t o th re e c lass rooms . Thi s spac e i s locate d a t 
a poin t where , i n combinatio n wit h othe r c l a s s rooms , i t ca n se rv e a s a  l a rg e 
a rea fo r combine d activity . Sinc e th e door s o f th e c lassroom s ope n o n 
to i t , th e nee d fo r a  veranda h fo r circulat io n i s eliminated . A  number o f 
prototypes o f suc h school s hav e bee n constructe d i n differen t p a r t s o f 
India an d thei r performanc e ha s bee n evaluate d wit h encouragin g r e s u l t s . 
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