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PREFACE

Since early 1965, the three Unesco-sponsored school building
research institutes in Africa, Asia and Latin-America have been en-
geged in a collabcrative effort to investigate the costs of gecond-
level school building in their regions. Standard methods have been
devised for the collection of data and eventuslly, when these methods
nave been checked in the field, it will be possible to collect and
publish material on school building costs, agrrenged in such a vey
that useful comparisons can be drewn between one couutry and another
and suitable ideas and technigues shared between all countries in
which the studies are made.

Ceylon is one country in which, through the co~operation of , |
the Minigtry of Education, the standard method of collecting coste a
and other dasta hes been checked. A vepoit giving the Institute's
views on the standard method will be submitted to en international
meeting of the Directors and experts from each of the school build-
ing institutes to be held in Colombo in October 1967. By that time,
Asian Regionsl Institute experts will have made further checks on
the suwitability of the data corllection method in Iren, Afghanistan

and India.

However, the international cost study iz a long term project
from which results cannot be expected for some considerable time,
Whet is needed in Ceylon, as indeed in other Stetes, is some
immediste action in the matter of reducing the cost and improving
the amenity of the Natien's schools. The data collected as part
of the Ceylon cost study can thus be put to two uses: firstly.
it forms the basis of this action report on the utiligation,
design and costs of second~level schools in Ceylon and secondly,
it will ultimstely forh part of the larger, international study
through which Ceylon may learn from the school building experiences
of other countries”and the other countries of the Region may learn .
from the experiences of Ceylon. -




A study such ag has been recently msde in Colombo and in several
regions of Ceylon relies for its success on the kindness of busy
officinls who despite the pressure of work, meke time to assist
in the provision of data and to participate in the frequent and
lengthy discussions that are vital if the school building situa-
tion is to be fully explored. In this connection, special mention
must be mede of the Superintending Engineer of School Works
Mr.W.R.A.D.B.Ratnayske, who has provided the drewings and cost data
on which the study iz based and who has on meny occasions given
advice and assistance without whieh it would have been difficult
to proceed. The field studies were made possible through the kind-
ness and collaboration of the Directors of Education of the

following regions:

Colombo

Kandy

Nuwara Eliya

Bendarawells
and Jaffna.,

Apart from these people, considerable data has been made available

-by the School Works Engineer and his staff of the Colombo region.

We offer them our thanks.

Appreciation must be expressed for the kindness and tolerance
of the headmistress and the ten headmasters whose schoolg formed
the basis for the detailed field work. In each of these schools
three or four of the Institute's staff spent a day during whiech
the orgenisation and costing of each school was investigated in

- considerable depth.

O,

In every case the fullest assistance wag afforded by the
responsible head of the school aund meny continued to supply
supplementary data long after the Institute's teem had ieft.

Finally, we would like to express our sppreciation of the
assistance given by the following gentlmen: Mr.A.S.Kulaginghe,
Chairman of the State Engineering Corporation; the Conservator
of Forests and his assistants; the Chief Architect of the P.W.D.
and by the participants of the Seminer on secondary school
buildings in Ceylon for their contributions.

\
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SUMMARY

This report has two cbjects. First, it shows now the cost
of buildings for education in Ceylon cen be substontislly reduced
and, zccondly, it suggests ways in which educational amenity can
be improved for both children sand teachers.

The first step thac has to be taken 4o aschieve cost reductions
is to ansure that there is in fact a need for every new bullding
that is constructed. We have found in some schools, that an overw—
provision of teachers hes esulted in an unnecessarily large number
of small teeching groups with a consequent and sxtificially cresated
need for more teaching sccommodation. It is recommended thet, in
future, before a pnew building is sanctioned, for an existineg school,
& check be made of the gross ares of existing eccommodation which
should not be greater than 32 square feet per place, bascd on the
average sttendsance, Where a school has less than 32 square feet
of area per pupil place then the new construction sanctioned should
be such as to bring the gross area of the school up to this standard.
This measure will prevent wmste of money on unnecessary building.,

The next step is to ensure where the construction of new units |
takes place that the type of unit built is suitable, having regard
to the teaching programme. We have seen schools in which lebore-
tories werc needed but assembly halls were requested and schools
already having good laboratories, buillding more, when in fact
there wes no library and no provision for staff.

' There is a need, the report sugpests, for o simple publication
for the guidance of principals on programming and accommodation.
Short seminars should also be conducted on this aspect of
adminigtration.

Ministry officials. who have sttended the courses at the Asian
Regional Institute for Bducstional Planning and Administration at
New Del"i are well gualified to advise end assist in this work
which has a direct bearing on the wey in which money for school
buildings is spent. It is recommended that sn officisl be sent
to the Delhi course which now offers "buildings” as an elective
subject. This officer could then, on return from such & Gourse .
be assigned duties connected with implementation of the foregoing.

- The design, construction, meintensnce and thus the cost of
school building in Ceylon depend on the uperstions 6f the School

' Works Branch of the Ministry of Bducation and Cultural Affaire.
- In 1966/67 the cost of this branch was sbout 1.3% of the value ot
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work it wndertook. In 1967/68, the cost of the bransh will be
-reduced to about 0.7% of the capitsl works budget. This is woefully
lov compared with 112 in a number of other countries, and confiyus
what wve have observed: +that the School Works Branch with its pre~
sent staff, is quite unnble to handle the great burden of congtruc—
tion work resulting from developments in Ceylon's educationsl.
petteins. This stebement in no way reflects on the staff of the
brench. Indeed it is only through skilful ' deployment of conw-
scienticus staff and through the use of standard plans thet 60%

of the capital budget for 1966/67 was consumed. It mey be confi-
dently predicted for the future however that the Branch, as ab
present staffed, will be quite unable to handle the greatly
inereaged volume of building resulting from a budget twice as

large as thet for 1966/67 and, moreover, involving the construction
of buildings such as junior universities end other vocationsl schools
for which the existing stenderd plans aere quite unsuitable.

It is recommended theb sbeps be taken most urgently to increase
the size of the desipn staff of the School Works Branch snd sctively
to implement & training programme for architectural and gquantity
surveying staff. Assistance of U.N. snd its agencies should be
soupht meanwhile for the provision of professionally qualified stafs
to tide over the difficult period that will Yolliow whilst suitable
locel steff are being trained. '

Many of the very ecusiderable economies in educationsl building
that can be achieved are based on the assumption that more money is
spent on design and supervision. It is necessary to invest only &
little in order to veap the benefits of big savings in expenditure.

As far as the detailed operations of the School Works Branch
are concerned, we believe that present tendering procedures could
be adjusted to tske advantage of the very considerable programme
of repetitive building in which the Ministry is engaged. It is now
well established that unit costs for contracts for a series of
buildings are likely to be substentially lower than those for a
single contract. .

Moreover only one set of drawings and one gset of contrasct
documents are required for the entire series. This substantially .
reduces the burden of contract prepsration in the School Works
Branch =~ an important factor in view of the comments made above.

Tt is recommended that the Ministry offer for tender, series
of school bulldings., the succeszsful contractor being required on
his part to build sll schools in the series, wherever they be lo-
cated, for the same wnit prices as he quotes for the first school ‘
of the series and subject to satisfaction with his performance in -

. constructing the first school.
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Ceylon now has over 9,000 schools. Esch school eomprises s
nunber of separste standerd units. The total number of individual
buildings is thus certainly well in exeess of 40,000. The total
annual dbudget for meintenance wes Rs.% million in 1955/66 and
this vas reduced. to Rs.h million in 1966/67 despite incresses in the
gize end age of the stock of aschools. That represents a maximm of
Rs.100 per building for annual maintensnce. The cost of internal
and external decoration of the smallest standard unit once every
five yeers would be Rs.98.20. Assuming no other meintenance is
necessary (and such is most unlikely), it will be seen that the
provigion for keeping the Nation's stock of schools 4in a state
of reessonable repair is wholly inadequate. Thig statement is
fully borne out by the field inspection we have made of a sample
of schools. The rate of increase of construction of new schools
is now dropping off as the rate of increase of the sehool~going
population reduces. It is recommended therefore, that there be
a _sherp incresse in future budpets for maintenance, thet the

Scheol Works Branch be augmmented in the field and that repuler

mei tensnce surveying and supervision be included in the dutiey

of school works inspectors and sub-inspectors.

The stenderd designs that are used for the construction of new
upits of sccommodation cen be both chespened and improved. Suggested
new designs are inciuded in the report. It is recommended that these
new designs be used in the imterim period whilst design SGaff ave

being recruited for the School Works Branch. Dage 40 of this Report

shows the reductions in unit costs that can be achieved if thig ig
done. For a budget of Re.b1 million the saving could be of the
order of Rz.5 million.

Finally, it is recommended that educationists be more clesely
connected with the deteiled design of Ceylon®s secondsry schools.
This can best be achieved through develomment groups of the sort
that hae already started work on voeaticnal sehool buildings @n
Colombo. Development grovps will not only produce chesper units
of accommodation but wnite that are more precisely tailored to
the over-riding needs of the educationists snd the children,
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Le présent rapport a deux objectifs, En premier lieu il indigue
comuent le cofit des constructions scolaires & Ceylan peut &tre rédait,
et en gecomd il fait des propositions quant & L'amélioration des in-
stellations meulaires et de 1'éguipement destins 3 L'enseignenent . tant
en ¢e qui concerne celui qui east prévu & 1'usage du personnel enaelgnant
que celui qui & 444 installé & L'intention des éléves.

La premiére mesure &4 adopter pour résliser une réduction des ecoiits
28t l'examen de la ndceswitéd quant 2 ia construction de chagque nouvean
batiment scolaire. Dans quelgues é¢coles nous avons trouvé gue, afin d¢
occuper. tous les enseignants (qui étaient beaucoup trop nombreux), lee
éléives avaient &té répartis en petits groupes qui, & leur tour, criaient
la ndcessité, plutdt artificielle, de prévoir des locaux supplémentaires.
On recommmnde alors que, & l'avenir, on dtudie la superficie brute des
bitiments existants avant de permettre la construction de batiments gupplsd-
mentaires, Calculée sur la base de la fréquentation scolaire moyenne, la

superficle brute ne doit pas excéder 32 piede carrés par place, L

Dans le cas ou une école comprend moins de 32 pieds carrés de super-
ficie par éléve, il importe que le plan d'un nouvesu bitiment soit 4labors
de fagon que, aprés ls construction du batiment, la superficie brute de
l'école entiére comprenne 32 pieds corrvés par éléve., Ltapplication de
cette mesure empéche toui gaspillage de ressources financiéres dans le
domaine de la construction scolaire.

Ensuite il faut s'assurer que les locaux et les unités scolaires &
construire soient en conformité avec lem exigences du programme scolaire.
Nous avons visité des écoles qui, bien qu'elles eussent besoinm de labormn.
toires, demandeient des salles de rdunion. I1 Yy en avait d'autres qui,
possédant déja de boms laborstoires, en demandaient davantege, bien qutil
n'y elit ni bibliothégue ni salle commune pour le personnel. enseignant.

Le repport recommande la publication d'un "guide" comprenant les
principes de la programmation et de la répartition des locaux. De plusg,
il faudrait argania@r des séminaires au cours desg-els ces problémes

abordée, '

aerajent

Lee fonctiomnaires ministériels qui ont participé aux cours de 1'Ine
gtitut rigional asiatique de Plapification et d*Adwinistration, New Delhi,
ont toutes les gqualifications nécessaires pour conseiller et ajder ce
travail gui exerce une influence directe sur le meniére selon laguelle
les ressources alloudes sux constructions soolasires mont wbilisden., A cet
dgard, on recommande gu'un responsable du cadre dirigesnt soit déligué de
participer aux cours & New Delhi, ou "Construction” est 6Ffert comne
sujet facultatif. Aprés mon retour, ce fonctionnaire pourrait étre chargs
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des fonctions se repportant a la réalization de ce gue nour venons de
‘mentionner plus haut.

R . it

} La conception, la construction.et 1l'entretien et, en comsdquence,
| 1e colit de la construction scolsire & Ceylan, dépendent des actions du
"Service des Travaux scolaires" qui est institué aw sein duv Ministére de
1'Bducation et de la Culture. Bn 1966/67, les frais d'entretien de ¢e gervice
g'4levaient & environ 1,% % de la valeur de tous les travaux elfectuds par
lui. Bn 1967/68, les frais d'entretien seront réduits & environ 0,7 % du
budget de tous les travaux en capital. En comparaison sux frais d'entre-
tien dans grand nombre de pays, qui s'é¢lévent parfois & 11 %, il faut avouer
que ces frais sont trés modiques., Ce fait confirme c¢e qu'on & bien shnervs ,
¢'est que ce service, tel qu'il existe, est sbsolument incapable de 8'occu-
per de tous les travaux résultant de 1l'évolution de l'enseignement & Ceylas.
Par cela on ne weut pas dire gue le personnel ne soit pas sompitent, en falt,
ce n'ept qu'en raisor. de la capacité et de 1'esprit comsciencieux du per- -
} sonnel responsable et parce qu'on a introduit l'utilisation de plans typea,
que 60 % des ressources en capital pour 1966/67 ont 4té utilisés. On peut
| pourtant prédire avec confiance que ce service, tant qu'il ne compreundra pas
E de personnel suffisant, sera absolument incapable de surveiller une con-
| struction gui sera tellement plus large et plus complexe & 1'sveniyr. Il faut
| ajouter que, en plus, ¢e mervice sera chargé de la construction d'autres
vAtiments, comme par exemple de colldges et d'écoles professiounelles, pour
. lesquels les plang types actuellement en usage sont absolument inedéquats.

| Il est de grande urgence gue le nombre d‘architectes du "Service des

‘ Trayaux scolaires” soit augmenté, et on recommande gu'on adopte immédiate~
ment Les mesures nécesssires pour faire aimsi. De plus, il faut organiser
des cours de formation pour Tes architectes ot les métreurs. Pour le moment,
cleat-a-dire jusqu's ce que le personnel nagessaire alt 4té formé, il faut
demander sux Nations Unies de mettre & disposmition le personnel gualifid
nécessaire.

En dépensant davantage pour l'étude et la surveillamce des travaux de
construction, on espére pouveir effectusr des écomomies congidérables dans
le domaine de la constructiom scolaire, et on est d'avis que 1'investisse-
ment d'une petite somme A cet effet suffit pour réaliser d'importantes
dconomies. ‘ ‘

En ce gui concerne les proecidés individuels du "Service des Travaux |
- geolaires" nous aimeronz bien souligner que la méthode actuelle des sou-
missiong, par sxemple, doit &tre modifide et qu'il faul permetire la sou-
miszion pour un programme de constructions type répétées. On zalt trés
bien que le colit d'une unité sur la base d'un comtrat d'une série de cone
structions est moins 4levé que celui sur la base de plusieurs contrets
- individuels. En outre, un tel systime niexige quiune série de documents de
soumigsion pour les constructions identiques et, en consdquence, le travail
du "Service des Traveux scolaires", surtout em ce gui concerne la pripars-
tion de contrata, sera bien réduit. ‘
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On recommande alors que le Ministéye appelle des soumissions pour .
des siries de constructions et qu'il demande b l'entrepreneur sélectionns de
construire toutes les scoles qui sppartiennent & la méme sirie, en duelque
Tieu qu'elles soient construites, pour le méme prix par unité gu'il a demands
pour la premiére scoie de la serie et & condition gue 1'ex3cution deg travaux
de la premidre école soit satisfaisante.

A l'heure actuelle, Ceylan posséde 9 000 dcoles dont chacune comprend
un certain nombre d' "unités types" séparées. Le nombre total de batiments
individuels est bien au-dessus de 40 000, En 1965/66, les dépenses annuelles
pour 1'entretien de ces #coles s'élevaient & Rs. 5 million. En 1966/67, en
dépit de l'accroissement du nombre de bAtiments scolaires, et en dépit du
fait que les écoles étaient plus vieilles, ces frais Staient réduits &

Rs. 4 million. Ce montant représente un meximum annuel de Rs. 100.- de frais
d'entretien pour chaque batimeint. Les frais pour la décoration intérieure

et extirieure d'une des plus petites unités types s'éléveruient alors &

RS. 98.20 une fois tous les 5 ans, Sur la base qu'aucuns traveux d'entretien
supplémentaires soient ndcessaires, il faut admettre que pour maintenir

les 4coles en un Stat plus ou moins satisfaisant, le budget souscrit a lten-
tretien est absolument inadiguat. ‘

Le taux d'asccroissement de la comstruction de nouvelles Scoles vient
de subir une baisse. Ceci est 4 au fait que l'accroissement de la populaw -
tion scolaire va Sgalement en ralentissement. On recommande done gu'a 1'ave-
nir, les ressources financiéres alloudes & l'entretien soient au entées,
we le "Service des Traveux scolaires" soit dlargi et que les inspecteurs
et les surveillants Bcolaires soient charpés d'examiner réguliérement les
batiments et de surveiller les travaux effectués dans ce domaine.

- Per une medification des plans types des "unités gcolaires" on peut
réaliser non seulement une réduction des cofits, mais aussi une meilleure
conception. On recommande gue jusqu'd ce gque leg architectes soient formés
et rattachés au "Service des Travaux scolairesg'', on utilise les nouveaux
plans types. Page 0 du rapport indique ies raductions de cout que 1'on
peut rasliser de cette fagon., Pour un budget de 41 million, les dconomies
effectuées peuvent &tre de 1l'ordre de 5 million.

Pour finir on aimerait bien recommander gue les 4ducateurs acquierent
une meilleure connsissance de tous les détails de la ¢onception des dcoles
secondaires & Ceylan. L& meilleure facon de réaliser ce but eat au moven
de Groupes de développement, semblables & ceux qui ont déja commence &
traveiller aux constructions destindes & des écoles professionnelles &
Colombo. Ces Groupes de développement concevront des unités scolaires qui
cofiteront moins cher et qui seront mieux adaptées aux exigences de l1l'ddu-
cateur et des enfants.
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CHAPTER - 1

INTRODUCTION

1.01 Reason for the study

The cost of a school, the space and amenities provided, depend

on the way in which the school is actuslly used. For example if a
building is provided with classrooms each to seat 40 children and
there are only 30 in some classes and 20 in others, then there is
an obvious waste of space. OSpace costs money. Such a situation
may develop due to & number of causes: there may be no designs for
buildings with classrooms sized to houze small teaching groups; in

" enlarging schools, there may have been an administrative failure
to estimate correctly the number of children in the school's
catchment area. Finally, there may be an over-provision of teachers
resulting in unnecessary streaming into small groups. These end |
many similar factors bear on the decigion to provide buildings of

- a particular type. -

1.02 Background

Before the introduction of free education in Ceylon in 1945
secondary education of the type which led its recipients to recog-
nised professions or trades or to posts in Government service was
aveilable in the English medium to the children of well=to=~do
parents, mostly in the urban aress. In the matter of educational
organization, the curriculm: and methods of teaching followed the
traditions of English pubils schools. Little consideration was given
to local needs, the future economic, industrial or agricultural
development of the country, or indigenuous culture. '

For those who were uneble to pay fees there was secondary
education in the swebasha schools which were ill-equipped and
staffed by teachers who themselves had had little opportunity to
receive a well rounded, broad-bagsed education. The number of
swabasha schools heving secondary grades equivalent to present
day IX and X Grades was very small. The highest profession to
which the students of these schools could aspire was teaching in
the very schools in which they themgelves had been educated.

Tntroduction of free education in the English medium and the
~ subsequent esteblishment of Government central asnd senior schools
- enabled a larger number of rural children to receive secondary
education of the type previously availeble =~ meinly to children
in the English schools. Though facilities for tesching of erafts
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formed a part of secondary education, establishment of institu~
tions for prectical education of the type envisaged in the
Special Committee report, was not provided for. so that even
with the opening of the central and senior schools, secondary
education remsined meinly scademic and catered to the needs of g,
minority of the population of secondary school age.

With the progressive introduction of swabashe ss the medium
of instruction in secondary end higher education, the doors of
- secondary education were opéned to a large percentage of those
completing elementary education. More and more children are
remaining in secondary general schools for the following
reasons: '

i. the general adoption of swebasha as the medium of
instructign;

ii. the use of swebasha as the languege of administra- .
tion;

iii. establishment of two more universities;
iv. lack of employment; .
V. absence of any programmes for vocationel treining; '
vi. the take~over of the assisted schools. (See Tables I & II)
To meet the requirements of the increasing numbers of children
demanding secondary education, many Meha Vidyalayas were instituted

by -either developing new sites or up-grading some of the large
swabasha schools, which had classes up to Grade X.

TABLE T RISE IN ENROIMENT IN SECONDARY EDUCATION -/
Year = VIII IX-~ XIT
1952 48,133 Th,575
1956 65, 164 138,540
1960 96,235 225,131
1962 119,067 27k ,932
1965 138,975 340,576
1967 149,000 ' 412,000
1969 145,000 432,000
1971 335,000 439,000
YV

Figures in table were obtained from the Ministry of Education
and Cultural Affairs. -
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TABLE IT ENROLMENT IN GRADES I¥ ~ XII IN 1965 &/ | *
Grade Science Arts Total
X 94,593 . 24,7h8 119,341
X 3,054 31,828 174,882
X1 16,221 3,882 20,103 |
XIX 21,517 4,733 26,250
IX~XII 275,385 65,191 340,576

With increasing numbers seeking secondary educabion, it became
more and more apparent that, from the stand point of naetional and
individunl needs, the type of secondary education given prior to
1945 was insppropriate. The need for diversification beceme quite
urgent; while, on the - one - hand, the type of secondary education
nad to be appropriste to the ability end requirements of each

.individusl child, on the other, different types of secondary
education related to national requirements had to be provided.

6 The following institutions are providing'secondary education in
1967 '

i. Madye Mshs Vidyaleyss (generally Grades VI to XIT)

ii: Maha Vidyalayes {some all-age schools; some Grades VI
to XII; some Grades IX to XII)

iii. Vidyalayas (Grades I to X)
iv. Private non~fee-levying schools (generally all age groups )
v. Private fee-levying schools (generally all age groups)

vi. Pirivenas (junior schools up to Grade X; senior up to
Grade XII)

Generally spesking, schools in categories (i) to (¥) ave wefl
provided with amenities for studies in aris, and séience up to Grade XII.
Almost all of them have work-shops and (in the case of girls schools)

home-science laboratories and provision for teaching agriculture or
commerce. <

2/ Figures in the : tabler were cbtained from the‘Miﬁiétry
of Education.and Cultural Affairs.
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Government Maha Vidysleyas} some of the Grade II and almost all
Grade III "assisted" schools; (now taken over to Governmert and named
'Maha Vidyalayss) and senior Pirivenas have courses up to Grade XII in
arts and some have science, agriculture, home=science, commerce and
crafts up to Grade X. The vidyalayas snd juni. Pirivenas have
classes up to Grade X with a limited curriculu. .f arts subjects.

In the school system prevailing in Ceylon (FPigure 1) it is often
difficult to distinpguish between a primary school and a secondary
school, for develomment is by slow expansion starting with the lower
grades. Thus the existing senior secondary schools (schools which
have grades above Grade VIII), may sometimes have primary schools
attached to them and often using the same building. The present
position is shown in Table IIT,

TABLE TII NUMBFR OF SCHOOLS IN CEYLON =
Grades Category Covt. Non=Govt. Total
I-IT Infants 148 3 151
I-V Primary 1491 865 2356.
I~VIII Primery & Junior | ahly7 10 25T
I~X Primary Jr. & Secondary 3239 22 3261
IT-XII Primary Jr. & Sec. Collegiate 712 34 TU6
VI-VIII Junior only " 13 - 13
VI-X Junior & Senior gecondary only 62 10 72
VI-XII Junior, Secondary & Collegiate 231 13 2hk
IX~XII Senior Collegiate only 18 T 25
. sin smends V. [SHUTSpU—"
8361 964 - 9325

T wememgane  sveeuewemsatecs

Plans for the establishment of uniform elementary edvcation and
diversified secondary education have been drawn up. Under the pro-
posed schemes, as far as we are aware, general school education will
be provided at 3 levels: |

A. Primary: Grades I to VII (ages 5 to 11 years)

B. Lower secondary: Grades VIIT to X (ages 12 to 15 years)

C. Upper secondary: Grades XI to XII (ages 16 to 18 years)

3/ Figures in this table were cbtained from the Ministry of
Education and Cultural Affeirs.
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Diversification will commence at the end of Grade VIIT (the end
of the compulsory educstion period) and students maey then study any
of-the following courses:=~

i« Arts and lew
ii. Physicel sciences
iii: Bidlogienl sciences
iv. Cormerce
v. Home-selence
vi. Agriculture
vii. Fisheries

Categories (i) to (vi) are normally included in the courses offered
by secondary genersl schools.

On the results of the G.C.E. Ordinsry Level Exsmination, the -
pupils muy later seek admission to Jesthe Vidyalayas (Gredes XTI to
XII) for Advanced Level courses in Arts and Science, Heme-secience
or Commerce. Alternatively they mey proceed to Junior Technical
Schools (technical or agricultural) for crafismen' technicisn's
courses, or to senior technical schools for more advenced tech-

snicians’ courses.

The majority of the schools mentioned in the foregoing des—
cription are secondary genersl schools and it is with these types
of schools that this report is concerned.

1.03 The educational: aspects of the gtudy

The purpose of the educstional part of this cost atudy was to
identify the types of Jecision that affect the planning of each of
the schools studied. In 80 doing, the following questions were
asked:~ '

1. What is the gross covered aree of space in the school
end how is it divided into teaching speces?

2. What is the enrolwent in the sdhool and how does this
relate o attendance? ,

3. What is the curriculum of the vchool?

L. Whet planning process was followed in establishing the
size of the schoul or of additions to it?

2. Are the bhuildings provided suitable, having regard to
the number of children and teachers and t0 the -
currieulam? ‘

6. Are the buildings provided suitable having regard to
the methods of teaching employed in the school?
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T. Is it possible, through better orpanisation of the
curriculum and re-arrengement of teaching groups,
to make better use of the buildings?

8. Is the problem posed in (7) sbove, such as to require
a solution involving re-orgenisation of several
adjacent schools to make the best use of the faci-
lities they possess in common?

9. Is it possible to modify the present schoodl buildings:
to make them more suiteble, having regard to the
requirements of curriculum and methodology?

10. Are new designs required,to provide accommodation for
facilities for which at present no standard design
sxists? -

1.04 Collection and anelysis of material

Clearly only & small sample of schools could be studied in the
available time but opportunity wes taken to include buildings in the
rural and urban areas of the Western Provinee, some schools at higher
altitudes in the rural and urbar aress of the Central and Uva
Provinces and a school in the North.

The actuel schools for which extensive data were collected are
given below. A number of other schools were visited and useful
background material obtained to supplement the main study:-

Weetern Province

School no. 1 = Homegama M.V,
no., 2 =« Kudgbuthgammuwa M.V,

ro. 3 = Pannipitiye Dharmepala.

no. 4 ~ Mshawatta M.V. Borella.

p

no. 5 = Dehiwvela Presbyterian Balika V.

Central Province

School no. 6 ~ K/Menikdiwela M.V.
- no. T - K/Halloluwa M.V.
no., 8 - N/Hapugastalawa Muslim M.V.
no. 9 =~ K/Gemini M.V.
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Uva Province

School no.10 = Bd/Welhaputenna M.V.

Northern Province

Behool no.11 = J/Madduvil M.V.

All of these schools have either been constructed or have had sub=-
stantial additions mede during the pest 5 yesrs. They thus represent
the most recent developments in respect of design and, as the cost
pattern for this perxod is known, provnae ugeful samples on which to
base the conclusmons given elsewhere in this report.

At each of the schools visited, date was collected on standard
forms, samples of which are given in Annexure I. As far as the educa~
tional aspects of the study sre concerned, the data finally assembled
included: =

i. Curriculum and special amenities of the school;
ii. Particulars of the staff;
iii. Site plan of the school;

iv. Attendance, grades snd the number of classes;

V. Number and sizes of c¢lassrooms, laboratories,
workshops and special rooms;

vi. Time-tsble of the schools
vii. Time-table showing ubtilization of teaching spaces;

viii. Particulars of the cost of the buildings.

- From a study of this information it.was possible to caleulate the
total overall space requirements of each school, baving regard to the
enrolment, teaching staff and curriculum and to compare the resulta of
thie calculatlon wvith the actuazl accommodation built.

It would unnecessarily lengthen this report to include the com-
plete analysis for all of the eleveih sehools for which the data were
collected, but an example showing the way in which the calculation is
made is given in Apnexure II together with sn explanatory note.

| The analysis of the sample schools disclosed s number of important
aspects of school building utilisation and design, some of which have
educational implications and other erchitectural design implications.
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From the time-table it was possible to see the use-factor percenteg
of each space,

It was observed that there was wastage of space for the following
reasons:~

a) use of gtandard sized large rooms for small groups;

b) use of some teaching spaces for only part of the
teaching day; '

¢) failure to use facilities of neighbouring schools
when planning courses;

d)’breaking up classes into small groups in order to
provide an adequate number of periods of work
for teachers to qualify for salary.

Because of the prevalence cf a large number of elective subjects
in the second~level school curriculum, children are inevitably divided
for certsin subjects into many groups, often small in number. The
wastage incurred by the use of large uniform classrooms for small
groups can be aveided by the provision of aresd. thet can be screened
intc units of desired size or by provision of standerd plens with
classrooms of varying sizes. Capacity use of such teachiug spaces
cen be planned by manipulation of the teaching time-table.

Further wastage can be attributed to ‘the traditional organiza~
tional pettern of the secondary school. Pupils are normally taught
in classes of 30 to 40 pupils. Units of this size form the basis of
school organization. Because each class is regarded as an gdminig~
trative unit, it requires a base room; hence, one classroom is’'allotted
to each class, 50 that there are as meiy classrooms as there ere
units. The result is that whenever a class is at work in the labore~
tory or a special room, or in the playground, its clagssroom is
unoccupied. Conversely when classrooms are all oceupied, the labora-
tories, speciel rooms etc. are empty. Working on the bssis that
wastage can be avoided by the intensive use of rooms, it becomes
possible to determine the number of each kind and size of teaching
space required for a given number of pupils, following a given curri-
culum in a given school. '

Actusl no. of hours room used x 100

L/ Use Factor % =

Pogsible no. of hours room can be used
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. Heads of schools, it was observed, sometimes incresse the numbey
of subjects in the cwrriculum for the sake of quite small groups of
children even when facilities in neighbouring sehools for teaching
the game subjects are not fully uged. This practice is wasbeful
nolk only of classroom space but also of skilled teaching staff.

In some schools a larger number of small teaching groups than
wag necegsary had been formed, with apperently no other object than
to provide sufficient employment for excess teachers to schieve s
qualifying number of teaching periods. One particular case appenred,
to have resulted in the censtruction of new accommodation to house

the lorger number of small eclssses that had been formed as s resplt
of this practice.

It ia_diffiault to tell from such o small ssmple whether or not -
such practices are wvidespread, but if so then they are placing s
heavy burden on an salready Lheavily loaded school construction budget .

There are, of course, seversl ways open to the Ministry, mora
positively to ensure that achool principals do not obtain extra
buildings to accommodate classes, resulting from whet is, in effect,
bad programming. Of these the safest iz the "area check". Tt can
be shown that in the design of schools for Ceylon the aress per
place given below are adequate for gll classroom, laboratory, home=
science and special rooms, offices, toilets and cireulation space.

Primary school i sq.ft. per place.
Secondery schools 32 sg.ft. per place.

If & prineipel makes a request for extre sccommodation all .
that is necessary to determine whether or not it should be provided .
is to divide the gross covered aree of his existing accommodetion
(classrooms, corridors, toilets, offices, labs ete.) by the average
attendance and to compare the answer with the optimim area per place
given above. If the area is less than the optimum, the principal
needs more accommodation; if it is more, then he already has too
much accommodetion end should re-programme his time-table to wrake
better use of what he has.

Ancther difficulty connected with this problem is to decide,
when new congtruction is approved, just what is to be provided by
way of new building. It was observed thet additions most frequently
take the form of classroom blocks or open halls. The special. rooms
so much needed for the proper education of childrenm in upper secon-
dary schools have not ‘beesn provided, even though it would have been
possible to keep below the ceiling cost if special rooms and the
classrooms both had been suitebly constructed and intensively used,




05 Educetional planning and training

It is clear that if the best use is to be obtained from the ;
‘money allocated for the construction of new school buildings, then
certain criteria should be esteblished to determine the types of
building needed and the validity of the need in relation to the
existing accommodation.

These criteria, howcver, should not relate merely to the
situation at the precise time that the request for construction is
made: &8 has already been shown in Teble I, secondary school popu~
lations are 1ncreaslng and, moreover, the numbers electing to
specialise in sciences, arts and other fields will vary from time-.
to~time. There should ﬁhua be an element of forward plenning built
into any proposal for new buildings. When eny sdditional accommo=
dation is to be provided, the fallowmng questions may be agked:

What is the rate of change of populatmon in the zone or
catchment area: from which a school draws its pupils?

Whet is the estimated output of primery feeder schools
in the forsecable future?

Do the numbers specialising in arts, sc;ences, comerce
and the like show any marked tendency to increase or
decrease? ,

| What are the treands?

In a country such ac Ceylon, where new schools are built or
exlstlng buildings extended ag a result -of '"locsal! regquests for
1mprovements rather than as a result of centralised and deteiled
direction of the bulldxng progremme by the Education Ministry, then

every school princips becomes, as it were, the edicational pxanner
. for the small argﬂp?romAKyﬁch his pupils are drawn.

1

)
b

Simple micro~planning at this level is, it is true, far easier
than educational planniny at distriet or national level but never-
+ theless it requirés the use of skill and exercise of judgement. It
would be both useful and profitable if the Ministry were to cireulate
a small psmphlet to principsls of bchools, explaining the criterie
Tor extending en existing school and giving .examples of thé calcula=
tions (See Annexure II) needed to establish the nature and size of
- any new accommodation that might in future be required. Short, one-
day seminars on this bopic conducted at regional level, would usefully
supplement the printed materiasl and ensble primcipals to discuss and
) clarify points of-difficulty.
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In this conmection, Ceylon now has & number of officers in the
Ministry, who have attended the annual courses held at the Asian
Regional Institute for Educational Planners and Administrators at
New Delhi. Seminars conducted by these officers could greatly

improve the quality of reo ests of new buildings and ensure that
money was spent where it was most needed.

From 1967 the Asian Institute is adjusting its annual course
content to allow participants to specialise in several detailed
aspects of educational planning. One of the elective subjects
offered will be in planning as it affects building. It would be
useful when the Ministry nexts assigns an officer to attend the
course if he were instructed to elect to specialise in the build~
ing section. On return, this officer could then be delegated

authority to deal with the educational plenning and administration
matters raised in this chapter. :
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CHAPTER - 2

FACTORS AFFECTING THE COSTS OF SCHOOL BUILDINGS
T _CEYLON

General

Tt has been shown in Chepter 1 that administrative prodedures
end curriculum implementation both affect the call gn the capital
works budget for new schools; but in the Ministry of Education
itgelf and in the Regional Offices there are other factors that
have & bearing on the amount of money spent on approved building
projects. The design of standard plans, tendering and contract~
ing procedures, inspection procedures and maintensnce of buildings
already constructed can all affect capital expenditure. In the’
Ceylon Ministry of Education, matters such as these are regulated
for buildings of a value up to Rs.200,000 (shortly to be increased
to Rs.500,000) by & single unit known as the School Works Branch.
The capacity of the Branch properly to administer these matters
needs careful consideration.

The School Works Branch of the Ministry of Educstion

The School Vorks Branch consists of the Superintending Works
Engineer, 4 School Works Engineers, 24k Technicians and 3% clerks
and typists. An organisational chart is attached in Annexure III.

In & Grematic comparison with the P.W.D. and the State
Engineering Corporation, Table IV shows how seriously understaffed
the Branch is at the professionel level.
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TABLE ~ IV ANNUAL VALUE O WORK.IN MILLION RUPEES 2/
1963 - 64 82.43 26.25 - 8.85

1964 ~ 65 80.47 36.57 . 2k, 09

Max. possible
value of work
with present

egstablishment 100.00 30.00 30.00
of staff given |
talows«-
, . 0/ '
Technologi st~ 215 T Ls
Technicians 1246 . 211 - 92
Craftsuer and
others 3274 - 693

In the year 1966/67 the School Works Branch was allocated g
budget ezpenditure of Rs.29,777,000 for capital works of which it
is estimated 60% will be committed by the end of the. financial
year. This expenditure involves the preparation of contract
documents and the administration and supervision of some 1500
separate building contracts.

in addition to the capital works expenditure the S.W.B. was
allocatod Rs.h,million for maintenance. '

The estimates of expenditure for 1967/68 provide for a sharp
increase in the amount to be spent on eduecstional building. Some
Rs.41 million with an additional Rs.6 million for vocational schools
is to be committed in the year 1968/69. TIf the buildings to be con=
structed were simple elementary schools the problem of handling a
sum of this megnitude with such s small staff would be almost in-
superable, In fact, due to the increase in the value of contracts

iz/ Extract from Repart of the Committee on Construction Capacity.
Colombo, Public Works Department, June 1966.

é/ Technologisﬁs = School Works Engineers, architects and
other professional officers.
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handled by the S.W.B. to a Rs.500,000 maximum, the buildings that
will now become the respongibility of the Branch will inelude
Junior universities, vocational schools and secondary schools, build-
ings in fact, for which the current standarg plans are quite
unsuitable,

is to be realised at all, to fill the established posts ang bring
the branch up to its fyll strength. The Estimates for 1966/67
include the following technologists, the number in bracketg indicates
the .posts actually filled:

Three aspects of this unsatisfectory staffing situation result
in waste of capital erpenditure:~

1. Very little can be done to revise the standard plans
for school building used by the department and
to produce the new plans needed for junior uni-
versities and vocational schools;

ii. Inadequate supervision of building works in progress
leads to the acceptance of sub~standard work which
wltimstely becomes a charge on the maintenance
budget. ‘

iii. There is no regular, systematic meintenance inspection
of the present stock of schools by the S.W.B. and -
it is thus necessary to rely on Principels or
Circuit Inspectors for reports on these matters.
This not' only lesds to delays in carrying out
repeirs but worse, alsc means that many defects
are ‘either never reported at all or, when reported,
the buildings are beyond repair.

Head Office  Regioms

Superintending Engineer - 1 (1)

Engineer 1 (1) o (3)

Assistant Architect | T (o) |
Total: 3 (2) 4 (3)
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It is estimated that the tolal cost of'the School Works Branch is
between 1.2 and 1.5% of the value of the work it undertakes. This may
be compared with similar situastions end departments elsevhere:

Delhi State 12.75%

Rhodesia 14.15%
V. Australia 8-10%
Private architectural '

firms {Ceylon) 8%

The low cost of running the S.W.B. should not be taken as an
indieation that it is an economical Branch, but rather that it is
lacking in normsl professional end technical staff commensurate
with the annual value of work it carries out.

Substantial savings can be made on the costs of the existing
standard plen (preliminary investigation indicates that this saving
will be over 10 per cent, that is, over Rs.2 million in 1966/67T)
if the Branch had the time and staff for this development work.
The possible saving in costs would appear to more than justify the ' .
imnediate recruitment of staff to complete the establishment. '

The main savings that might be expected in future will arise
from refinements of srchitectural desipgn coupled with careful cost-
ing of alternative solutions. Some supmestions for reductions in
costs resulting from such studies are included in the paper. How-
ever the Ministry is not solely concerned with small buildings for
vhich standard plans can be developed: there is, as education in 5
Ceylon develops, an increasing need for larger and more specialised
buildings. In 1967 alouwe, the design of the new Junior Universities,
the Junior Technical Schools, the College of Advanced Technology and
the College of ™ine Arts and Design have had to be undertaken end, if
the School Works Branch had been more adequately staffed, the many
problems arising from these projects might have been resolved
more easily.

In view of the urgent need for technologists in the School
Works Branch two sugpestions are made:
i. That the estsblishment of the S.W.B. be increased as follows:

Pogt, Head Office Regions
Heed of School Works Branch ‘. 1 '
Architect :
Aggistant Architect

| Structural/Civil Engineer
Civil Engineer (Costs & contracts)
Civil Engineers ‘ 14

RS S A it

Totals: 5 14

A
P T Lt A A i e B P A 5P

ENE
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This increase will raise the annual budget by ebout
Rs.20,000 and in the 1966/67 budget would have
resulted in savings of over Rs.2 nillion.

The reason for the large increase of 10 engineers in
the field is to ensure that contracts are correctly
carried out and to control and raise the standard
of maintenance.

ii. In view of the difficulties of recruiting sn architect
and a cost expert in Ceylon it is suggested that
two, intermediste level architects from the Faculty
of Architecture, Colombo University, and one build-
ing technologist be selected for training overseas
and that in the interim period technicsal assistunce
be sought from Unesco or some other agency for the
provision of an architect and a quantity surveyor
Tor a period of 36 man months.

In the field the financial control of school building depends:
upon thorough supervision by those in charge.

- The Regional and Distriet offices should be provided with basic
swvey and drawing office equipment, which will allow site plans to
be more accurately prepared and schemes for alterations to be -drawn up,

As the importation of private vehicles is severely restricted,
& government vehicle should be provided at each Regional snd District
office to enable the officers to move about the areas with greater
freedom. There is the suggestion that officers are somewhat loath
to use their own cars because of the difficulty of obtaining replace~
ments. If this is the case, then the result is that supervision of
contracts will be cut to a minimum whereas there is the cbvious need
for maximum control of building activities. Vehicles and equipment
could also be included in requests for assistance from internstional
agencies (U.N.,Colombo Plan ete.)

Standard Plans and Building Construction

The use of standard plans pre-supposes that they are on ideal
solution pedagogically and economically, to the school building
programme and that the buildings are suitable for all climatic
conditions on the Islend.

Innovations have been introduced recently to bring down the
building cost, but there are still many aspects of constructional
design that should be investigated with a view to finding different
end cheapel methods of building. '

L e e
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Some of these items are:—

1. Footings

Except for the more recent drawings for the standard |
single~storey classroom block, the footings are not in
keeping with present day practice. The depth of exca-
vation and spread of the footing is generslly excessive
and where the nature of the ground is such that these
conditions necessitate this type of foundation, consi-
deration should be given to the use of cheaper "pile
and beam” foundations. -

Roof framing

" A new form of roof truss and roof framing should be
developed. The present design requires long and heavy
sections of timber both of which are becoming increag-
ingly difficult to obtain. It should be possible in
conjuction with the Forest - Department, to produce a
roof framing that will reduce the timber content up

to 50% and require much smaller sections.

In this connection reference should be made to the
work of the Timber Development Association of Lnndon.,
who publish details of over 23 light~weipght timber
roof trusses, many of which ere suitsble for schools.
Design for light-weight trusses have also been Pro-
duced inter alis, in Austraiia, Indis, Malaysia,
Indonesia, Canadas end Ghansa. .i/

lnere is thus no difficulty in obtaining savings
from the redesica of roofs. ’

A more general use of reinforced concrete~framed
buildings should be made Tor two-storey buildings
and ashove. -

More use should be mede of the better quality wire-
cut bricks thet are aveilable, as these will allow
thinner load bearing walls to be used and all walls
to be finished "fair-faced" thus dispensing with
the need to plaster.

For two~sturey buildings, room heights should be
reduced to 8'¢" for ground floors, messured to the
underside of the beam, and 9'0" to soffites of ceil-
ings on second floors.

Reference to many of the details mentioned may be made in

the ARISBR library, esnd to its Accession Lists.
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6. The present specification for frames to the door snd
windows require very heavy sections and new Frame sizes

should be developed in conjunction with the Forest:
Department.

Another uneconomical factor resulting from standard plans is
the use of different standard units of accommodation, a three- or
a five-classroom unit. It would appear to be normal practice to
add to a gchool without regard to its overall size or the proper
utilisation of the site. Consideration should be given vhenever
possible, to extending existing buildings insteed of constructing
new, separate unit., thus effecting small savings by utilising
portions of the existing structuse. This will allow & more eco~

nomicel use of land in the areas where gemes spaces or gardens
are needed. ' -

Figure 2, shows a school in which if & new unit is to be.
built, either the volley-ball court will have to be used or addi=-

tional land scquired. By filling in the spaces as indicated these
alternatives sre avoided.

It would sppear that the administrative convenience of usin
a standerd unit on all occasions = often it seems purely for presg-
tigr reasons - without considering the ultimste development of the
school or the pogsibility of altering and adapting existing build-
ings, can lead to additional expenditure being incurred.

As hes slready been suggested in Chapter 1, when considering
requests for new units of accommodation, a simple test based on
the minimum space required per pupil/place should be made. Any
school, which already has an amount of space sufficient for its
enrolment should be required to justify its request for additional

- pecommodation.

2.0k Tendering Procédure and Contractual Methods

Normal procedures of sdvertising and calling for competitive
bids are followed, except that works costing up to Rs.25,000 can
be and often are, offered to Co~operative Societies and P.T.A.'s
approved by the Ministry at a contract figure based on the
Department’s estimatwed cost, without ealling for competitive bids.
There seem to he no abnormal delays resulting from the standard
procedure of calling for tenders and submitting them for approval
as all officers concerned are awsre of the urgency. However an
increase of staff at the School Works Branch may well reduce-.to .

. a minimum eny administrative delays that do occur.




]
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BETTER SITE USE & REDUCED COST

EXTENDING BY ADDING TO
EXISTING UNITS

FIGURE 2




EXTENDING BY BUILDING
NEW SEPARATE UNITS

FIGURE 2A
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. While the field-work for this study was in progress, peneral
commerts were made to the effect that many of the building contrac=
toreg are unrelisble, do not complete the work within the contract
time, or produce sub-standsrd work. It would seem that these
comments are pagsed aboub all builders in all countries snd although
gometimas Lthey may be true, it is daubtfui if they apply in every:
Case.

A careful selection of building contractors based on past
performance and known organisaetional abilities and finencisl
bax kzﬁy and the introduction of selective tendering will eliminate
the inexzperienced or undes? r&bja builder,

3?p9?1@m0e overseas shows that the more capable building
contractors with large organisations sre not wsuslly interested
in tendering for comparatively small jobs as they cannot compete
with the smeller builder. To attract the larger snd more capable
contractor, s form of contracting can ve introduced, which offers
a number of small value contracts in a4 series, the total +mlue of
which is sufficiently high to interest larger and betier organised
builders.

Under thisg syatam the mumber of similar units of accommoda~
tion. to be built within that yesr (say, within a particular
District) ie made known and selected contractors are invited to
submit bids for a typical umit. The builder submitting the
lowest Bid is given the opportunity of nesgdtisting for a series
of units based on his original rates with a puaranteed mimimum
value, The rates in his original bid will form the besis for
future jobs, irrespective of location, variation in gites or of
lorger or smaller volume of work. Of course this must be subject
to the Department's being satisfied with the srrengements and the
performence of the contract at all times.

, The actual cost of esch unit may vary sccording to the amount
of site work required, but the schedule of yates for such gite-
vork will remain constant.

The advantages of serial contracting as the sbove-mentioned
procedure is called, apart from time-saving in preparing documents
for tendering is thet the builder is encouraged by the incentive
of a large volume of work spread over & period, and pricing is
generslly keener as he is bether eble to organise his men and
naterial. Furthermore, where new svatems of construction are
introduced, the builder is less Jikely to load his prices as he
will become familiar with the new techniques ag he progresges
through the series.
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5 8chedule of Rates

The schedules of retes prepared and used by the fchool Works
Branch by and large is fair and vrovides for good quality work to
be carried out. 'The rates are nlzphtlv hzﬂh@r than those likely
to be obtained from building contractors in commetition under
norma) conditions, but nevertheless they form a sound hasis for
denartmental estimating.

The shortage of some materials, particularly timber, is
tending to increas- the rates and scre form of control such as
the izsue of licences may he requived in order to stabilise costs.
Also the shortage of materials can influence future meintenance
costs in that there is the temptation to use substitute meterials
of a lower gtandard and spaclfloatlon a¢ in the case of aluminium
sheeting where mild steel fastenings are usca, leadznﬁ to early
corrosion of the aluminium. A3 a pcneral inerease in costs is
almost 1nev;tﬂble, due to the rise in prices of materials and the
inecrease in lsbour charge 85 it is supgested that a fixed limit of".
cost be imposed on the various units of accommodation, i.e. class-
room blocks ete. The limit could be based on the 196& average
cost.

This measure would require that any future increase in build-
ing retes, would have to be offset by avinyq achieved through
more economical design. It is only when it is impossible to meke
any further savings that sn inerease in the cost of the unit should
be sanctioned. There is thus s constant need to revise siandard
plans and as has been mentioned sbove, the School Werks Branch
will need a larger staff to undertake this continuing task.

As it is almost impossible to £ix rates which are applicable in
all parts of the Island, due to (say} varistions of cartage costs in
hauling materials to the various sites, it is suggested that the
District offices concerned be given authority to adjust rates where

necessary or be given approved rates for use only in their par*laular
district.

The use of general average rates, although administratively
convenient, can give sn unfair advantage to some locslities and cause
delays in others, through negotiations with contractors to persuade
them to accept the Departmental rates. In some cases this may lead
to fresh tenders being called if the negotiations fail.




2.06 Bills of Quantities

Generally the bills of quantities prepared by the School Works
Brench are commendably brief and adequate for the standard type of
building in use. However, where the contractor is asked to price
items whieh contain descriptions of alternative materials or cone-
struction, these should bhe given as separate alternative items one
of which can be priced and the other struck out. This will avoid
possible disputes as to what was intended by the contractor at the
time of tendering and what is sctually supplied.

A spot check has been made on some of the measured quantities
in the bills which indicate that there is a consistent overmeasures-
ment of upwards of 10% which represents a “hidden contingency fund."
Fortunately the work is re-measured on the site and the contractor

“is paid onl} for work actually done, so that, in normel ciyrcum-
stances., it is unlikely that the contrametor gains the benefit of
the overmessurement. Nevertheless, this overmessurement means that
funds are unnecessarily tied up until the sccounts are finally
settled.

It must also be remembered thet the Departmental estimates
earry o 10% loading for contingencies, and this in effect means
that some projects have a double contingent fund. The more recent
bills of quantities do not contain this overmeasurement and it is
recommended that high priority be given to work on remessuring all
standerd bills.

2.07 Mesintenance

: Table I above shews clearly that the rate of ingrease of enrolw
ment in Ceylon's schools has rapidly decreased in recent yvears.. Thig
is as it should be, for by now the majority of the children eligible
for edusation are receiving it and future increaze~ in the school
ropulstion will oceur only due to ineresses in the birvtherste and,

to the slow drawing into the educationsl system of those of eompul~
sory wchool ape who are not attepnding school.

This situation will become increasingly reflected in the school
building field. Fewer new buildings will be built and more and more
attention will forus on the (perhaps less exciting, but none the less -
important) task of maintnining the Nation's stock of schools in a
atate of pood repair.

The budget for weintenance of schools should thus increase guite
sherply every year for.as the buildings age, they will require pro-
gressively more asttention. It is surprising to note in this context,
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that the 1966/67 Budget vote for Maintenamce is 204 less then the
. vote for the previous year and this ageinst an inerease in expendi-
ture under the General Recurrent vote Head k.

Yet every school visited during the course of this study required
maintenance and in one or two cases, the state of repair was such as

to make it obvious thet substantial rebuilding would be needed in the
near future, '

No clear pattern of msintenance expenditure per school caleulated
on & per pupil place basis has emerged from the cost study. Indeed
deteails of expenditure on some of the schools were not readily avail-~
able. It would also appear that the general standerd of maintenance
of the school building is relative to the drive and initiative of the
principal and/or the PTA or other similar organisations.

So far as it can be established no triemnial or quinguenniel main-
tenance inspection of school buildings is made by the School Works
Branch and much of the information of the general state of repair is

received through reports or requests by the principals or the circuit
. inspectors. '

- R IV S

It is considered essentisl, if there is to be a concerted effort , f
to maintain the buildings, that an inventory of the schools first be ' ; |
mede to show the condition of the dpuildings as well as the number of |
teaching stetions, classrooms, staff-room, toilets ete. This latter 5
information will be of greet help when replacement or improvenents §
are considered. It would be necessary for the School Works Branch i
to meke a survey of 20% of the schools each year, which is equiva~ J
lent to a quinquenniel inspection.

Guide lines and schedules of priorities such as “emergency",

"essential", "desirable" can be drawn up to assist the inspecting
officers in elassifying the work. On=the-spot estimates can be
made ageinst each classification and in this way fairly reliable
aymwel estimates of maintenance expenditure can be established and,
in the light of funds available decisions made as to the classifi-
cation of priorities in which work can be undertsken.

On completion of the initial survey, it should be possible to
produce for maintenance, improvements and replacements to thé whole
stock of buildings, life-tables which will allow programmes to be
developed in the various categories of "emergency”, "essential,
"desirable”, S
- Grouping of meintenance items, which in turn can be put into

& priority category could be ms follows:=

1. Major repairs ceused by the age of the build
necessitating substantiel renewal of the
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« Major repairs caused by prolonped deteriorstion and
neglect, but where the fabric of the building has
otherwise anticipation of long 1ife.

3. General repairs, such es renewal of damaged roofing,
leaking putters, broken sashes, doors ete.

b, Colour washing end minor repair to eracks in plaster,
reglazing, re~fixing hinges eto.

Opportunity is often taken in conjunction with maintensnce items
to extend the existing building, Cereful consideration must be grven

to these cases, not only from the economic viewpoint of whether to
replace or repair the buildings, but also from the standpoint of
whether the school serves the entire population or not, and whether
the buildings are pedagopically suitable or not. Further, in all
instances when a decision is made on whether or not to repair or
replace & building, its expected life after repair must be
considered.

It is understood that colour washing has a very low priority.

This is a pity as some of the schools visited had an air of terrible

dilapidation which could have been relieved by merely the cost of

paint or colour wash. Further repular painting with light, reflec-

tive colours internally of classrooms and externally of corrugated

asbestous roofs will add to the comfort of the pupils, the first by

raising the level of illumination and the second by reducing the
amount of heat passing through the roof.

It is also poszible that regular painting would reveal aceumy-
lated neglect caused through lesking flashing, rainwater pipes, etc.,
and demage to the fabric by planth growth as these repairs would be

dealt with at the time of repainmting.

A suggestion might be to offer a grant for such painting, the
Ministry contributing one rupee for every rupee collected from the
community and thus to mske it possible for painting contractors to
be employed.

As far as new buildings are concerned, the specification,

selection of materials to be used, and the design and detailing all
influence maintenance costs and should be kept under constant review.
Those items which require constent meintensnce should e investigated

and the specification or detail revised. For example, in meny
schools visited the floor paving had broken up: this may be due,
among other things, to the inclusion of send in the sereed. Tt is
possible that a granclithic topping consisting of fine grenite or
"metal" chippings end cement, without sand, would provide a harder
and longer lasting surface. The substitution of brick paving with
a conerete slab properly laid with light reinforcement will also
assist in prolonging the life of the floor. The initial cost may
be hipgher, but the savings in maintenance will offset this.
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Another exsmple is the internal plastering, the specification
for which should be re-exemined, and a harder wearing surface pro-
vided. In one school visited almost 60% of the internal plastering
had to be re-done within two years of the school's being teken over
and at almost 100% of the initial cost.

Again the use of the face brickwork and quality wirecut brick,
although having e higher initial cost, will save the cost of plag—
tering and of all future maintensnce.

If reglazing windows presents a problem because of high cost

. of materisl and the difficulty in obtaining glass, then considera=

2.08

tion should be given to the use of ashestos cement or plywood
panels, which can be painted white to reflect the light. These
penels can be easily and effectively used as louvre blades and it
should be possible to develop a new type of window sash which would
etlow the use of this type of panel to act both as a shutter and a .
sun-sereen. ' |

Defective work during the construction stage will slsc lead to
higher maintenance costa and it is esgsential therefore thet all
construction work be closely and competently supervised.

Costs of new units of accommodation

Chapter 3 of this Report suggests ways in which it is possible
greatly to economise in the cost of new units of asccommodation through
tigher planning and the exclusion of wasteful elements in the
standard plans. Adjusted standard plans have been prepared in the
Institute and the estimated costs of these new units of accomiodation
have been based on the Department's Schedule of Rates for similar
work and a pro-rata rate taken for work not of a similar nature,

The schedule on the following page gives a comparison of costs
betwveen the existing standard units and the adjusted units.
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TABLE ¥ COMPARATIVE COSTS OF EXISTING AND ADJUSTED
ATANDARD UNTITS .

Type oi Unit 0Lld Cost Hew Cost Percentapge
I _ Rs, Rs . saving
Seience Laborstopy . _

(sinple unit) 22,000 15,500 29,5
Workshen Unttb 23,000 19,450 15.2

Home Science

| ” s
{(larpe unit 60 girls) 29,466
Home Pcience . n e
(small unit 20 piris) 24,000 9,000 52.5
Library and Reading Room | 13,000 11,000 15.2
Clessroom: single stoper 19,000 16,400 13.7
(block of 10 bays, office
and store)
Classroom: 2=gtorey 85,000 68,000 20.0
(tlock of 8 rooms) " {Alternative A)
Classroom: 2-storey 85,000 6k, 093 25.0
(block of 8 vooms) 7 (Alternative B)
- New Standard Staff Unit : 11,100
New Standard Toilet Unit 6,530
Hew Multi-purpose unit (A) 45,480
New Multi-purpose unit (B) 45 480

The costs and savings are indicative of what can be done.
Unduubtedly when working drewings are prepared and detailed quentities
are taken off and priced there will be differences in cost, but these
differences should not be grest. Also it may not be posgsible to intro-
duce all of the changes of construction at one time. Nevertheless if
reduction in cost of the units is to be aschieved in face of rising
bullding costs then some form of development work must he undertaken
and it is sugpested that prototypes be Pirst eracvted, the congtruction
of which should be closely supervised, The specification and detailing

- cen be checked and revised vhere it is found to be impracticable or

unsuitable.

Even if there are no changes of construction made, there will be
savings if the nev reduced sress are adopted. ‘- :




19 Trends in costs

There are two mein faetors influencing future coptsie=

(i) the inevitable rise in costs of materials and
lahour;

(ii) the additionsl facilities required by an expanding
curriculum,

Present indications are that building costs are rising each year.
Up to & peint this can be offset by continued development of new forms
of construction such as prefabricated components, better site organi-
sation and more efficient use of lebour; by the reduction in the
amount of mebterials used; and by increased production of materials.

If riging costs are to be contained in this menner then there
must be close and continued collaboration between the Department, the
building industry and the manufacturers. The work already undertaken
by the State Engineering Corporation. in the development of prefabri-
cated units should be extended and further developed to a stage where
approved associations and building contractors are able to purchase
the components as stock items. Similarly, Yhe Forests Department
end the Small Industries Corporation could develop a light=-weight
roof truss and other joinery items which again could bé bought as
stock items.

Selected building contractors might also be invited to participate
in development work, such as improvement in the quality of the concrete
work, so that advantage cen be taken of higher stress gradings for the
design of reinforced concrete, with its consequent reduction of the
quantities of material used. '

All this development work would need to be co-ordinated and a
long~term building programme established. It is recommended that the
Development Group already formed in the Department be given the required
professional and drafting staff and its terms of reference widened to
consider aspects of the desipgn of all types of schools.

There is also & tendency for cogsis of the gecondary scheol to
rise steeply with the addition of special units of sccommodation.
The addition of a single standard lsboratory unit to s school with an
enrolment of 400 for example, will raise the cost of the school by
Re.52/~ per pupil place. Moreover,there is as stated in Chapter 3,
a need to improve the amenities for staff and siudents. This too
will cause a rise in the cost per pupil place in the immediste
future and must be offset by more cureful use of space, greater
utilization of' existing buiildings, and careful educational planning
in the provision of additional space and teaching units.
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Although it will be difficult, due to the verying ages of the
buildings, to apply the concept of maximum cost per pupil place as
& yard~stick for future development of any school, it should not be
dirficult to npply the concept of minimum space per pupil place.

As previously mentioned in Chapter 1, a simple test to put to any
school requiring additional accommodntion would be: "Has it more
or less space than the minimum requirements?” I the existing
space is greater than the minimum sllowed, then the school must
seak to justify the extension.

2.10 Variations in per mlace costs

Tn concluding this chapter, attention is once again drawn to
the evidence found, of the irrational allocation of buildings to
various schools, and to the waste that inevitsbly occurs.

Tt ig well established that as the size of a school increases
so the ares, and thus the cost per plaee, should reduce. A simple
example will serve to illustrate this fect in connection with s
secondary school as seen overleaf in Table VI

There is a very clear reduction in area per place as the size
of the school increases.

TABLE VI COST PER PLACE IN RELATION T0 SIZE OF SCHOOL
New Sehool 240 places 480 places 20 places
Headmaster's room, 2 ; - PO
office, staff room 600 £ no incresse 1000 £t
, s v
Toilets 200 £6° 8dd 150 ££°  add 100 £t°
Laborutory hol pt? no inerease add 4oh ft°
Workshop 1365 f%a no increase no increase
Home Science 1040 ftg no increase no increase
Library TO0 fbg no incresse no increase
"y I'J
Classroons 2600 £t° . edd 2800 £t°  ada 2800 148
Total 7129 £t° 10079 £4° 103 £4°

2

Arva per ﬁlace 29.5 4 21.0 ftg 20.0




Further evidence on this point may be ecited. . In a recent T g

paratory study of Junior Technical Schools for Ceylon it was found
that:~

for a school of 120 places the cost per place was Rs. 2500
for a school of 270 places the cost per place was Rs. 1500 ?f
for a school of 520 places the cost per place was Rs. 1300

The law is one of diminishing returns as is shown in Figure 3.
But studies of the schools visited in the various regions of Ceylon
show that the area per place in relation to enrolment does not show
a saving as the mmber of pupil places grows. Figure 3 illustrates
t his dramatically. Schools numbers 11 and 4 in the figure have
far more space than they need. Figure 4 shows this data translated
in terms of costs. Schools, 10, 11 and 4 have obviously been not

controlled in their building work in the same way as School 1,
which approaches reasonable economy in its total costa.
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STANDARD  PLANS

. 3.01 General

Ceylon is more fortunmate in the number and quality of its school
buildings than meny of Unesce's other Asian Member States. Some 90%
of the children of primery school sge are receiving education in
buildings the mpjority of which are constructed of bricks, timber
and conerete with clay-tiled or asbestos roofs. Much of the new

- building that is at present needed is thus-in connection with the
expanding progremme of secondary education = nev classrooms, science
laboratories, workshops, home economics rooms and the like.

Even at secondary level there is s substuntial stock of eclasszoom.
eccommodation and it is clear that future building will, in the mmin,
teke the form of additions to existing schools. What is important
then, is %o check on the suitability of present standard plans for
this purnose and, if necesssry, to adjust them in such a way as to
meke them cheaper and more essy to adapt for future needs. At the
same time, it is important wherever possible, to improve smenity
through consideration of the requirements of students and teachers
and of the educational programme. There must, moreover, be improved
standards of staff accommodation, better provision of toilet facili-
ties, and higher standards of thermal comfort and illumination.
Standards must be raised and the present position consolideted.

These aims are not, as is shown below, incompatible with a
. general reduction of costs. They can be achieved through careful
design, through planning and through greater exploitation of the
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vroperties of local building meterials alresdy commonly in use. -~
This involves:~

i) Tailoring the needs of the school to the requl rements
of the curriculum and the anticipated enrolment:
this will ensure that only the minimum number of
teaching stabions are provided..

ii) Reducing, whers possible, the ares per pupil place
in the various teaching stations.

iii) Skilfully planning the arrengements of the teaching
spaces to limit the amount of cireculation ares.

iv) The use of up-to~date building techniques and econ-
structional developments. (The constructional
design of some of the units has remained unchanged
sinee the tury of the century.)

v) Sensible selection of materials and the avoidence of
high cost materials or "features" which add nothing
to the quality or efficiensy of the buildings.

From the sbove it will be seen that there must be c¢lose collaboration
betveen the educational planner, the architect, and the quentity

surveyor, if real reductions in cost and improvements in desipn are
to be achieved.

A study of present standsrd plens and of school buildings in
several of the fourteen regions suggests two main avenues of spproach
to the nroblem of improving amenity and reduced per place cost.

They are:= '

i) Re=design of the main buildings for which standard
plens are at present availgble.

ii) The design of a new multi-purpose unit to overcome
the educational difficulties and high costs in-
herent in the construction of separate, iscleted
units when adding to an existing school.

Although this revort containg suggestions for amendments to
standard plans, it is recommended mosgt strongly, that when trained
architects and qua-tity surveyors become available, the Ministry
form a permanent Development Group comprising en educationist,
architeet, quantity surveyor and s supporting staff with a view to
creating opportunities for a continuing dialogue between educa~
‘tionists and designers, the results of which will take the form

of new prototype schools to meet the changing patterns of educa-
tion in Ceylon. ' '

[e—
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W2 Btudy of current standard plsns

The difficulties with existing science laborstories, work—
shops, home economieg units, library, toilets and single and
double~storey teaching blocks is that they differ in erogss~section
and cennot, therefore be joined one to the other. This mesns that
in preactice each unit is built guite separately on the school site.
Water supply connections and electrical connections where provided
become extended snd expensive. Moreover, no advantage can be taken
of common party walls, foundations and the like (FPigure 5),

The first step is thus to examine the possibility of modulat=—
ing the standard plans so that they can fit together.

Exeminetion of the present units indicates, also, that there
- is a considerable waste of space in the plamning arrangements. If
laboratory and workshop and home econdmics units are all reduced in
size, then not only is there a substantisl saving in cost but a
very real improvement in educational amenity. The two-storey
tesching block contains 69.5% of useful teaching space, the rest
- of its covered ares consisting of covered way and staircsses. It
is impossible to re-design this block to raise the teaching area
to 80% of the gross covered area and to achieve congequent,
reductions in the cost per place.

Thir section is therefore devoted to a study of existing units
and offers fresh ideas on design. Background material on the body
sizes of Ceylor children (on which the sizes of spaces depends)
and on thermal comfort are given as annexures to the report
(Annexures IV & V).

It is worth mentioning, at this stage, that, during 1967, the
Institute is preparing a resource book of plans for science labo-
ratories, home science units, workshops and agricultursl teaching
spaces, with the assistance of a series of eminent consultents in
these fields. The comments and suggestions that follow mey thus
be the subject of some modifieation in the ensuing months, although
the work of the consultants will be on the design of unitz for the
region as a whole, rather than for Ceylon in particular.

A) Science Leboratory

i) Funetion

The funetion of the standard, single laboratory is

to provide fapilities for teaching Chemistry, Physics
- ' and Biology 1/ to students preparing for exsminetions
in these subjects at *0' and 'A' level. As furnished

A L0 3 Pt 4B AP LS e LB WS S st LA IR S ) I o 514 Bt D wair KAt

. 1/ Agricul@ural science would appesr, from study of the syllabus to
acagnire a separate laboratory.
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at present, the laboratory would accommodate a maximum
of 30 students wndertaking '0' level work., In the six
schools shtudied, the mean occupancy of laborstories
was 27 with a range of from 13 to 34 students.

The Standard Plan

The sinpgle science laboratory with store and verandeh
is the most recent of a series of labovatories that have been
developed in the Ministry. Tt is noteworthy that the ‘trend
in ench successive desipn has been towards a reduction in
size both of storape area and of teaching accommodstion.
The present laboratory (Figure 6) has an internal area of
725 sq.f%., the store is 81 sa.Tt. and the verandah
200 sa.Pt. '

The nett teaching area nper nlace is as follows:-

Occupied by 13 students ... 56 sq.f%.
34 " 97 1 - ?7 " 11
11 " 3]_‘ i} e o1 L 11

The gross area per place is as follows:=

Occunied by 13 students ... 81,5 sq.ft,

N " 2"{' " e -%9 " 11
it " Qh " 31 it "

LA ]

Of the gross covered area of 1006 sq.ft., only 68.5%
is useful teaching space. .

As far as thermal comfort is concerned the front benches
and the teacher demonstration bench are not well located as
crogsg-ventilation is wartially obstructed by the storve which
is at the side, rather than at the end of the laboratory. In
section, the windows are 4'0" high at cill level and the
effect of this on ventilation is shown in Pigure 7. The
louvred openings, already too high in relation to the
stending height of the Cevlon child, have the effect of
directing the flow of incoming air still higher towards the
ceiling. No low~level wventilators are included so thst cool-
ing through "stack effect" in aress where breezes do not
occur, is impossible.

Illuminstion levels were not systematically wnlotted in
the schools visited but from the fev readings taken it is
clear that they. will be low in the centre of the room and
on that side of the room adjoining the verandah. An illu~
mination curve of Lhe type shown in Figure 8 may be antici=
pated and, on an overcagt day, it is unlikely that the level
cn the benches would exceed 7 and 8§ lumens per sq.ft; 10
lumens per sq.ft is regarded as an absolute minimum stendard.
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Structurally the standard plan is needlessly complex.
The columns in the teaching snace are not required if s
cimnle lipht~weipht timber roof truss is used to carry the
roof load of either clay tiles or asbestos sheets over a
span of 25 sn.ft. The double, lean~to type roof causes
awvkward junctions with walls that pre difficult to water~
proct and several of the laboratories visited were found
to legk in rainy westher duc to failures at these junctions. |

Winally, the location of island benches in the middle
| of the floor needlessly poses nroblems of distribution of |
| water, gas and electricity supply and draingge. Under— (
floor ducting is necesssry and this not only expensive but |
can be inconvenient for c?eanznp of channels and maintenance

of service conpzctions.

1ii) Adjustments to the standard plan (see Plates 1 & 2)

The trend towards smaller lsboratories mentioned above »
| is continued in this suggested adjustment to the standard ‘
} plan., This plan has been compactly arranged advmsedly and

for the following reasonsiw

a) The present laboratory is, and will be for some=

time to come, far too large for schools in remote !
areas with small science nopulations.

b) In urban sreas amnd in other places where science
teaching is ranidly develoning, there is o need
to provide separate lsboratory space for the
three sciences, chemistry, physics, and biolopy h
and/or separate spaces for ‘0! level and 'A! ‘
level classes.

’

Clearly the larger and more expensive the standard
laboratory, the greater will be the difficulty in finding
money to bring about these building' develovments. There
is thus a strong c¢ase for the desiegn of a very compact
laboratory unit which will be suitable for the smsller
teaching proups of the rural areas and cheap enough to
add to existing lahoratorv accomodation in the urban
areas where there is the need for more than one unit in
a particular school.

The following adjustments will improve the standard
plan from s functional view point (and also reduce its
cast ~ see Section 2.08 on costs):=

a) Reduction in area of teaching svace to h2h sq.ft.

giving 26.% sq.ft. ver place for an 'A' level
. class of 16 students and 14.2 sq.ft. per nlace
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for an ‘O’ level of 30 students (see Figure 9) the arrangements suggested will provide
for six students per wall island bench and six at the wall bench for ‘O’ level work
and four students per island bench for ‘A’ level work. The anthropometric data
in Annexure IV indicates a bench spacing of 3'0" to be very adequate.

/

Benches are 7' 6" long giving a length per place of 2'6" for “O’ level students and
39" for ‘A’ level. Simplification of construction is achieved by the use of a normal
pitched roof spanning 2(0’ without internal columns and without awkward wall
junctions.

(b) Tmprovement of thermal comfort

Cill levels, should be lowered to bench-top height and honeycomb brick or block-work
should be built close to floor level to induce stack-effect ventilation in areas where
breeze is seduced due to external obstructions. Side-hung windows are suggested
to avoid the upward defiection of breeze blowing through the building.

(c) Improvement of illumination

This occurs because of the reduction in the width of the building, lowering of cill
levels, and the location of benches close to the windows instead of in the centre
of the laboratory.

(d) Simplification of service is possible due to location of sinks on external walls with
direct disposal to external, open channels. Power, gas and water can also be run
along the inside of external walls, with good access for repair and adjustment.

The adjusted plan is shown in Plates 1 & 2.

(e) Addition to existing units

The standard single-storey classroom block has a span of 200" (c/cﬁl of piers). The
proposed new science room has been arranged to be a similar widih. When a new
laboratory is required it can thus be either constructed inside an existing classroom
or added to the end of an existing block. This will avoid the very considerable
expense of constructing a separate building, the cost of long pipe runs and the
inconvenience of moving a class of children across the site to the laboratory in
inclement weather.

8
“/c/c = Measured from centre to centre
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BY Workshop Unit

i) Function

The function of the stendard, double workshop unit is

to provide faeilities for teaching workshop crafts
of & varying nature, depending on the school and

its loeation. The erafts include woodwork, weaving,
ceramices and metal work. 1In many cases the combina~
tion observed was woodwork in ono shop and ceramices
with weaving in the other. Occasionally metalwork
and voodwork are alse combined.

A single workshop eould provide space for either ten

double woodwork or metslwork benches (20 student ),
ar forr looms and ancillary equipment, or pottery
wheels and takles and kiln.

Most workshops visited were not furnished to capacity

and there appeared to be much unused mpace.

ii) The Standard Plan

The workshon unit comprises two workshops, ench 35'3"
D

x 19'3" between which are two “stores" esch 113"
x 9'3" (Pigure 10). In every unit visited, the
stores were used as teachers' rooms and materials
that should have been in the store were kept on
the floor of the workshop.

Apslysis of the unit is as follows:=

As

Total area of workshop spasce
{ in 2 shops) = 1350 5q.0%,
Nett tesching area per place
{assuming 40 places - 20 '
in each shop)
Total area of worksheps end
stores (833" x 1013} =
Gross area per student place
(40 students) =  h0.6 sg.ft.

bl

13

34,0 sq.P.

1603 sq. Pt .

3

Thus, of the total covered area some
83% is useful teaching space and
17% iz storase.

»

far as thermal comfort in the workshops is coucerned
there were many couplaints mede in the schools visited.,
Improved eross ventilation will resolve this difficulty.
At present, ms is the case in science leboratories. cill
heiphts ave such that any breege entering the bullding
will fleow across at head level or hiegher., Y“Stack~effect"
cooling is impossible due to the sbsence of low=level
alr inlets.

|
{
| .
!
i
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CURRENT STANDARD PLAN FOR
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Illumination could be improved through painting with light
colours. The rusted wire -t the window openings, coupled
with the dark colour of the ageing asbestos ceiling, gives
very low internal reflectance,

The shane of the workshons =~ rather Jonp and tunnel-like
' is not efficient from the viewpnint of either students
or teacher. Construetion of assoeiaticn charts for
movement within the shoos indicstes that students
farthest from the store will waste far more of their
own time and that of the teacher in one period than
those closer to the front of the shop,

'Finally the stores themselves are too large and, as far as
woodwork or metalwork are concerned, it is not possible
easily to manoeuvre a long length of steel or timber in
through the door. '

iii) Adjustments to the Standard Plan

The following adjustments to the standard plan (Figure 11)
will improve it from a functional view-point (and alse
reduce its cost - see Section 2.08 on costs):~

a) Change of shape

Association chart studies show.clearly that a shape
epproaching a sguare is not suitable for workshore.
The revised workshop plan is thus 25'6" wide
(¢/e piers) and the overall length of -one shop and
store is 26'8" (c¢/c¢ walls). :

Double benches with vices at opposite ends are not
economical of space and the revised plan incor-
porates 5 benches, square in shape and with vices
on alternate corners. This provides for 20 student
places, -

The two workshops are not divided by a wall as this
would serve no useful purpose. The space created
by omitting the wall is use2ful and allows more
flexibility in planning activities within the
shop. (Plate 35) apd (Plate 3b)
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(bj Reduction in area

The revised workshop plan provides the following accommodation

(Figures in brackets give equivalent data for the existing standard plan).

Total area of workshop space in 2 shops 1250 sq. ft. (1350)
Nectt teaching area per place assuming 40 places

(20 in each shop) 31.2 sq. ft. ( 34)
Total arca of workshops and stores 1365 sy. ft, (1625)
Gross area per student place - 34.4 sg. [t. (3%.5)

Thus of the total covered area, some 91.5% (83%) is useful teaching space and 8.5% is
storage.

The total saving in area is 269 sq. ft. (16%)

Anthropometric studies coupled with experience in this matter, indicate that 46" x 4’ 6

benches with 3'0” clear spaces between, provide adequate facilities for woodwork’

and metalwork for secondary general school curricula.

v
¥4
i 34
%%
3%

o
% e

Plate 3a Plan view of adjusted workshop
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Plate 3b View of adjusted workshop

(c) Improvement of thermal comfort

The increased span has the effect of raising the general level of the middie of the roof
and of reducing the possibility of warming from the underside by re-radiation.
Stack ventilation provided through low-level openings will also improve thermal
comfort conditions, especially in locations where free flow of breeze through windows P
is unlikely, due to obstruction caused by adjacent buildings and trees.

Lowered cill levels will ensure that, where breezes can biow through t’.c workshop, the
effect will be felt by the occupants.

, . |
' (d) Iumination ‘ |

Although the building is greater in width than the standard workshop, illumination
levels on the benches will not be lowered as they are located around the walls of the
shop. What is important however is regularly to maintain white or very light
colour washes to the surfaces of the walls and underside of the roof in the building.

|
|

i - e B el R s
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C) Home-Science Block
i) Punction
The function of the standard, home-science block (Figure 12)
is to provide facilities for teaching nutrition, textiles,

household manapement and child development to groups of
20 girls.

The standard home~seience block plan and one recently con~
structed unit have been studied, together with e number
of ad~hoe units located in rooms intended for use as
clasgrooms.

e
e
S .

The standsrd plan

The standerd plan comprises one space with internal dimen~
sions 30'0" x 35'6". This space is sub-divided by cuyp-
boards into three areas marked as leundry, ironing and
sewing, work kitchen and sick room., The ecunboards appear
to nrovide sdequate storage space and there is no separate
store. Althouph the span of the roof is only 30'9", three
steel stanchions are located in the middle of the Ylock,
presumebly to assist in providing sunmort.

Analysis of the unit is ns followg:=

Total aren , = 1200 ag.ft
Area per nlace (20 nlaces) = 60 so.ft

There is, in addition; 360 zq.ft. of uneovered terrace for
dryine lasundry,

It is of some intermst to examine the layout of the home=-
science block in relation fto thé functions it is remuired
o nerform. '

For temching all sections of the home~science syllabus, it
is necessary to provide a small laboratory facility.
Laboratory experiments form a substential section of the
work to be done. No facility for this purpose is avail-
able in the standard block.

The Cultural Aspects of Food Preparstion and the Household
Management Sections of the syllabus both require an ares
in which to arrenge furniture. and to seleect and prepare
material for dining. No adequate space is provided in
the 3tandard block for this purpose. The standard builde
ing is thermally uncomforteble ns most of the cupboards
have been arrvanged across the room thus effectively
blocking through ventilation.

As in the science laboratory, congtruction has been needs
lessly complicated by the placing of steel stanchions in
the middle of the floor to support a roof, the spen of :
which is only 30%9", ‘ ;

e h L PP e i T i 4 i o aa T T W sl o ¢ e wEecme s ee o o o e

S - et ¢
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) Adjustments to the Stenderd Plan

a) Clesrly in tesching home science, the building, its
furniture and fittings should be such as to form
g good visusl aid for the teacher. From this view-
point, the design and detailing of & bome science
unit should receive very special attention. In some
countries the home~science unit is built as z house
slightly modified to facilitste teaching but pre-
senting the children with an opportunity to practice
the various sections of the syllebus in "live"
surroundings. This, however, is an expensive solu-
tion to the problem and not wholly satisfactory as
roomns of domestie scele and character are not always

' ugeful for teaching. It is recommended for Ceylon
that the home-science unit be designed to bhe integrated
with the normal teaching accommodation and, through
careful design and deteiling, that the spaces he
arrenged to simulate domestic donditions whilst
ot the same time providing those special facilities
that are needsd for teaching.

b) Two revised home-science units are suggested (Figure 13)
the first for use in & well=developed urban school
having several home science teaching groups at both
0 gnd 'A' level. '

The segmnd plan is suggested for rural schools and is
much simpler and cheaper than the current standard plan.
It would be suitable for the smeller teaching groups
thet are found in such situations. ‘

Analysizs of the larger unit is as follows:

Total aree - 48T sq.:ft.
Ares per place - 25 mq.ft. (3 simultsneous classes
of 20 each)

The second and smaller unit will house = total of 20 girls

and provides the facilities of the larger unit but on a
smaller scale.

Total ares o T20 sq.ft.
Ares per place  ~ 36 sq.7t.

D) Library and Reading Room

Function: ‘

The funetier of this unit (Figure 14) ias to house book pre~-
paration, reading, reference and lending facilities for the
schoql's library. Closses mey vigit it formally from=time=
to-tlm? to learn how to use the facilities provided. The Size
of a library depends on the number of readers. The unit of
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readers, Normally, reading places are provided for 79 of the children in the
school and in this case the library would satisfactorily serve a school population of
about 430 students,

It may be that in some areas the library will have community use and if this is so
there is, perhaps, an advantage in designing it as an independent unit, Apart
from possible cheapening of the construction (mentioned elsewhere) the only change
recommended to the present design is the incorporation of built-in shelving to stan-
dard 30" bay sizes as part of the building contract, and the provision of a work
space to receive, unpack and prepare books fcr the shelves.

3.03 Study of Curreni Standard Plans for Classroom Accommodation.
The standard plans for ciassroom accommecdation fall into two groups —
(a) Single-storey, hall-type blocks varying in length from 4 to 14 bays.

(b) Multi-storey classrooms blocks of two or three stories with from6 to 18

35009 x 2(' 0" would probably hold nearly 7000 books and would seat about 30 . }
classrooms. {

The drawings provided in the Institute in connection with this study were:—

Drawing No., Date Accommodation Classroom Size ft.
SINGLE-STOREY
424 1955 4 classrooms 2000" x 2000
426 1955 3 classrooms 206" x 20'0
427 1955 2 classrooms 200" x 20'0
430 1955 2 classrooms, 1 store, 1 office 2000" x 2007
656 1962 4 classrooms 24'6" x 20'0° i
657 1963 6 classrooms 240" x 16'0’
661 1963 5 classrooms or assembly hall 306" x 160’

and stage, 2 dressing rooms
(designed as an assembly hall)

684 1966 6 classrooms, 2 stores (prestressed 20007 x 20'0°
concrete, prefabricated panels)
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Drawing No. Date Accommodation Classroom Size ft.
DOUBLE~STOREY
538 1959 6 classrooms, 1 stalr ohto" x 20t0"
6Le 1963 7 clagsrooms, science lab= =~ 240" x 200"
oratory, workshop, hall,
1 stair
649 1963 U4 classrooms | ohro" x  20'0"
4 classrooms 20'0" x 120"
1 hall, 1 stair
653 1963 16 classrooms, 4 science
laboretories, 2 stalirs, 20'0" x 20'0"
I stores : .
689 1965 12 classrooms, 2 svalrs 20'0" x 20'0"
691 1965 10 classrooms | oo x 20'0"
THREE~STOREY
699 1966 18 classrooms, 1 stair phto" x 20'0"

The list itself raises several points of interest. Firstly, el-
though the single-storey blocks are all of the same basic design, it
hags been necessary to provide separate drawings for vhat are essentially
shorter or longer blocks. There is no indication tluet a 3~classroom
block can be extended to 6 classrooms by the addition of another 3
‘bays of construction. This has encouraged the building of separate
blocks at gredter expense than would have been necessary nad there
been one drawing with the number of bays actuaelly to have been built
left to o decision by the regional building authority.

Secondly, in the 11 year period from 1955 = 1966, the pressures
of land use have evidently been such as to require successively one;
two and finelly three storied buildings to be designed. These pre-
ssures will continue as populations increese and in 1977 it can be
confidently predicted that Ceylon will be building four- and five~
storey schools. There is a need, therefore, to consider expansion
not only horizontally but vertically and it would be wise to arrange
for present two-storied buildings to be designed to carry the one or
two extre stories that may become necessary during the next decade.

3.04 Study of the current stendard single-storey plans,

The single-storey standard building is probably as simple a
building as could be conceived. It comprises a long, undivided
nall into which f£it freely as meny classes as can be conveniently
seated. The accommodetion thus possesses & degree of flexibility
not found in classrooms with rigid permanent division wslls. OSmaller
or larger groups cean be accommodated simply by adjustments of furni-~
ture = chairs, desks and chalkboards. :
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From the viewpoint of the educutionist the hall has many
inherent disadvantages. Except for the end cless spaces there is
no wall space for ninning ur visuvel sids. The building is not
secureé and teaching muterial could hardly be left out without risk
of demnge from weather or loss by theft. Absence of division walls
ecovses visual distraction durine tesching periods ss children can
see adiscent proups and moreover as several teachers talk at one
time, noise becomes a repsl problem. Tt is evident that the hall
erestes no sense of pride in a clags for its classroom. Furniture
is frequently moved and becomes more rapidiy dameged than would
normally be the case in a closed teaching space.

These are serious disadvantages, and yet it is difficult not
to observe that deqplte them, generations of children have received

their educstion in open hall schools and the quality of education,

judged by the results, seems high, compared with that in other
countries.

Te remedy the situstion by advoeceting abandonment of the open
hall pattern would be to recommend an increase in cost fer beyond
the present means of the country. What can be done however, is
to sugpest an sdjustment whiech, whilst not a final sclution to the
problem, will greatly improve the situation in future buildings
and which cen, moreover, be spplied to existing schools.

The adjustment iz in the form of the provision of one cup=-

‘board end one chalkbo&rd to each class. (Plate 6)

By linking two cupbmarda with a chalkboard, 8 lelElOﬂ wall 140"
long can be created. Soft board applied to the back of each cup-
board will provide pia~up space for a smell quentity.of visual aid
meterial and other teaching material can be locked in the cupboard
facing outwards. The cost of this would be very smell. In fact
the use of this division will result in & smell saving in future
for easels will no longer be required £ad the number of chalkboards
will be halved. Classes sre already provided with chalkboards and
maeny with cupbosrds. All thet is required is & 1little carpentry
work to link them together. The main space still remains flexnible
ag the partition units can essily be moved. :

Study of the current two-storey plans

The basic, two=gtorey plan comprises a 20'0" classroom with 8!
b 1/2" verandsh outside on both ground and first floors. The

“funetion of the verandsh is to provide for movemsnt to and from

the classroom between Leaching periods. It is thusz infrequently
uged; yet it comprises 30.5% of the area of the building. In the
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Plate 6 Division unit for hall schoole using standard furniture

1955 Standard Plan 689, the total area of circulation space is 1000 sq. ft., enough covered
area to have provided a further two large, and one small, classroom or to provide a
principal’s office, staff room, general office and staff toilets.

It is of course inevitable that circulation space be provided inall two-storey construc-
tion but rarely nced this exceed 20, of the gross area of the building.

The second point arises in connection with the sizes of classrooms. These vary
in the plans from 400 sq. ft. to 480 sq. ft. The width of 200" is satisfactory but with a
length of 20'0" it is only possible reasonably to accommodate some 24 students., With a
length of 27'0" 42 places can be provided comfortably. (Figure 15) The ten-feet and
12 ft. bay sizes commonly used are rather too large to allow of flexibility. A smaller bay
size of nine feet would still allow of 24 places in a two-bay class and three bays would
seat 42 students. Nine-foot bays have the added advantage of reducing the size of struc-
tural elcments in roof, walls. floors and foundations.

A further difficulty associated with the wide verandah used in the standard plan, is
that of illumination. A 9'0 projecting verandah on one side of a class effectively reduces
the natural lighting on that side to a very low level such, in fact, that part of the room is
quite dark. A reduced width of verandah would improve this situation.




Again with two storey buildings, no provision is made to add to existing blocks
either vertically or horizontally. The result is a proliferation of individual blocks on one
site with a consequent reduction of area for games and future building and all the attendant
inconvenience in moving from one block to another.

It is encouraging to observe in one or two schools that science laboratories have
been brought into the main block but it is understood this is a fairly rare occurrence.

3.06 Adjustments to the two-storey standard plans.

Two adjustments can be made to the design of double-storey schools to reduce
the cost and improve amenity. These are: first, a straight-forward reduction in area of
construction of the existing standard plans; and secondly, the design of new buildings
incorporating not only classrooms, but also the other teaching spaces, now separately
housed in individual units of construction.

{i) Economies and existing plans

The number of economies that can be achieved through re-arrangement of
existing plansis limited only by the imagination of designers. However two
examples of the ways in which space can be saved and cost reduced are given
here. They all involve the production of drawings for a single block of 4
classrooms. (Figures 16, 17, 18 & 19.) If 8, 12 or 16 classrooms are needed
in an actual situation then the standard block is simply multiplied as required.
In Solution A, the width of corridor is reduced 5°0” and occupies only 20'0"
in length. The staircase is under cover. In the Solution B, the 5’0" corridors
are reduced in length and the staircase is external. A comparison of the two
solutions and of the standard plan solution is given below in Table VII.

TABLE VII: COMPARISON OF AREAS OF EXISTING AND ADJUSTED PLANS
FCR TWO-STOREY BUILDINGS

(4 classrooms)

Unit Gross Area Area of Circulation % age of Circulation
Standard Unit 2480 760 30.5
Alternative A 2243 443 19.6
Alternative B 2112 412 19.5

e
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The existing standard plan will comfortebly seat in the ares
piven in Table VII a total of 96 secondary school students
) N in four classes of 24 each. The adjusted plans, both
o ' alternative 4 & B, will seat 132 students in two classes
nyﬁﬁ esch and two classes of 42 each (see seating arrange-
ments in Figures 16 to 19 and Plates 7 & 8).

ii) Improvement of amenity

The existing plang do not provide for windows and full length
doors and this, a3 has already been mentioned azbove, is a
serious inconvenience. The adjusted plans allow for windows
which set as sum screens, as well as for doors, thus greatly
raising the smenity of teaching spaces. The savings in area
and construction suggested enable the new plans to be built
at n cost of Re.9,000 lLess than the standard plans (per 4
classrooms} and this figure has been calculeted using the

. Depurtment®s own cost data.
iii) Expansion '

If more than t elassrcoms are required, then the unit ean
be repested, joining on successive units as the need for
clasarooms srises. However, the unit has been costed
to inelude o concrete frame and it would be possible
for an extension upwards to three or four storeys to be
built provided thiz was borne in mind during calculs-
tion of the frame sizes.

When a two~gtorey school is constructed ln an uwrben ares
or units are added, especially vhere the cost of land
is high, provision should be made in initial construction
for the possible extension of the building vertically
to seversl stories, oven if such-an expansion is not
envisaged in the original plan.

3.07 The need for new units '
An overall look at Ceylon's schools suggests that they have
besn developed piece-meal, by adding new units to existing schools
to neet the increasing yvesr-by-yesr demands for more places.

Thig, when resources have carefully to be husbended, is an
inevitable, snd indeed sensible, method of providing facilities
for o rapidly groving scehool population. However, the danger is
that in the clamour for more classrooms, rsboratories and workshoos,
cartain other eszential elements of accommodation will ve, if not
eltopether forgotiten, ot least relegated to a lower level in the
list of building priorities.

} Now that the gquantum of new building reguired for Ceylon's
gohools is reducing (see Chapter 1). a hipher proportion of the
budget might not only be spent on maintenance (see Chapter 2) but
alzgo on improving the facilities for teaching staff and on health
gducation through provisicn of better tollet facilities.
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5.08 A new_staff unit

At gecond=level, where students are being prepared for '€

Wt level

ryaminations and fer university entronce. the need for vrover facili-
ties for prevarineg lessons and mariing work in very real. Ad-hoc
staff rocms in svaces intended for storapge, in stape dressing-rooms
and olassrooms, are not adeauate. What is now needed iz a Ystandard"
nlan for o small staf? anit.
an that 1t can be added readilv +o, or ineorporated with, an existine
standard unit

2]

This shontd be of 200" standared snoan

s oclasaroom bloalk.seience laboratory ovr library.

CEYLON SECONDARY GENERAL SCHGOLS

NEW STANDARD STAFF UNIT
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3.00 New toilet unit

One of the most
cost and mmenitv, of
nature of the toilet
this was confined to

oecasionaly a urinal unit.

avallable,

- FIGURE

unsatisfactory asnects, from the view-noint of
many of the schoole visited was the frapmentary
secommodation provided. Indeed, in most schools
a few gquite sepsrate sinple closets and

le facilities for washing hands were

7

i’
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The: cost of separate units of construction, vhether they be
vegshing blocks or toilets is, as has been already mentiored, slways
grootor than the cost of a combined unit. The cost of water services
for such separate units ic also formidable and leads more often than
not, o failurs to sunnly niped water.

There is thus a very strong case to be made for a standard plan
for combined toilet accommodation - closets, urinals and hand-washing
facilicies for both sexes for a school of say LOO children. This can
he exvonded for lareer achnols. Such 2 plan is shown in Figure 21,

Tn +his connection {and the same mav be said of science labovar-
torics) it is surprising to see no use being made of rain water in
Cevlon. Ts prevent contemination wells have to be dup at a consi~
dernable distance from the teasching or toilet unit where water is

- needed, ond the children have to carry water in buckets. This mesans
they carry 4“he minimm nossible and, for toilet use, often none at all.
Yet, for some neriods of the vear there is heavy rainfall which
coull 2as5ily be collected in concrete or metal storage tanks
adjacent to the nlace vhere water is required. TEven s brick or
store tank, backed with nuddled clay will hold water and would
be inewnensive to corstruet. The many hilly sites on which schonls
are built lend themselves readily %o collection of water in "ecut
and £411" tanks. Buch tarke e~ 1d well form Shramedans projects
or projects built by assistance from Parent~Teacher Associstions.

3.10 New Multi=purpose Unit

One of the observed trends in most of the secondary schools
visited and referred to in Chapter 1 of this renort was the ten=
dency for larger teaching grouns to be divided for optional
subjesto. The trend is more voticeble at 'A' than at '0' level
but it exists snd will develon.

If there are to be teaching grouns of as few as 5, 10 or 15
studerts, then space will be wasted 1f they occupy rooms designed
for Lorper teaching groups:; but when extensions are required to
exioting eccommodaetion parely as a result of this tendency to
divide up classes into elective subjects—groups, then at present,
then the only current recourse is to standard plans for buildinegs
incorporating large teaching spaces. What is now needed is a .
standard plan incorporating a series of smaller cells to meet the
new needs., This bullding might include one or two larger rooms,
or a seience unit, library or home economiecs unit: it could with

. ease contain the staff accommedation mentioned ahove.

Surzestions for sueh a building is outlined in figures
. , 22 L 27,




- 86 -

CEYLON SECONDARY GENERAL S5CHOOLS
NEW STANDARD TOILET

. add to

standarg teaching

20 ¢4, unit

where possible

; | FIGURE 21




R e T

- 87 -
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Annexure L

GALCULATTON OF TEACHING SPACE REOUIREMENTS IN RELATION TO THE
CURRICULUM FOR A SECONDARY GENERAL SCHOOL OF 560 PUBTLE

Atteched Chart I gives an analysis of the space utilization of
secondary school with four grades, Grades IX, X, XI and XII. It is s
type of comprehensive secondary general school with a very broad
curriculum, enabling the children to follow courses, in artz, science,
agriculture, ecrafts, commerce and home science. As the groups study-
ing commerce, crafts or home science would necessarily be smell in
proporiion to total enrolment, separate classes are not formed for
them. There is @ combination of classes, cutting across clags units,
and reorganization of groups, where necessary, to bring ebout economy
of space and teaching staff.

The school is situated in a rural sres where there are no other
secondary educational institutions so thet although the numbers are
small, a broad curriculum has to be provided, The children come to
school from a radius of sbout six miles and ave drawn from s number
of primary schools in distriects which form one second~level education
zone. The school gives preference in sdmission to the children of the
zone. Vacancies which remain after all the children of %the zZone are
admitted, are offered to children of other Z0Nes .

According to the population projection of the zone, and the
projected number of children in Grede VITT who are likely to seek
admission to this general secondary school, it was estimated st the
time of its establishment thet a school vhose desipgn cepacity would
be about 560 pupils (16 clagses with s sverage enrolment of 35 in
‘each) would meet the requirements of the zone for about %0 veary,

The school opened with 150 children in Grades IX and X (ad~
mission to Grade X from other sones). The buildings caleulated to
be necessary for the first 3 years were built before the school cpened
end the other buildings were rendy in dus course.

Chart I shows “the increase in enrolment, brosdening of curri-
culum and corresponding provision of building., It will be seen from
this chart that in 10 years the school has already reached the mami-~
mum’ desipgn accommodation and that some classes are really overcrowded.
Additional buildings for general teaching spaces can be provided to
the extent that the specisl rooms and leboratories are fully used,

In the spalysis in Chart T it is sssumed that all the teaching of
science is done in the laborastories. By using the laboratories only:
for practical work and providing the necessary ordinary teeching spaces
for theory lessons, it mey be possible to incresse the mumber of
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Annexure I (contd 2)

neience clagses. For instance, if each of the classes in Grades IX
and X is to have 3 periods, and each of the classes in Grades X1 and
XII is to have 5 periods of practical work in the science subjeets, it
would be possible to accommodate these cleasses in the laboratories.

In addition, it will be possible to allot 18 periads of practical
work in chemistry and biology to the 3 agricultural science classes

in the IX and X grades. The total number of periods per week will
then work out at 150. The asgricultural group can easibly be expan=
ded to an agricultural class.

From the same chart it will be seen that the Commerce Room is
put to almost 100% use becsuse all the four Commerce subjects are
teught in the Commerce Room. It may be possible to expand the IX and
X Grade Commerce groups into full classes and also to extend the
teaching of Commerce to XI and XII Grades by using the Commerce Room
only for typing and some shorthand periods. The groups of children
studying crafts can also be expanded to full classes.

The Home Science Room i8 now used only for 18 periods for the
work for which it is primerily intended. By constructing e separate
Music Room (go that there is no need to teach Musie iu the Home |
Science Room) and the requisite number of general teaching speces,
it would be possible to have three IX and X Grade classes and three
XTI and XII Grade classes in Home Science.

Tt can now be seen that when the maximum uge is made of the
special rooms the school could have the following clagses:~

Graeades
X X XI XIT

Art 2 3 1 2
Jrafts } 2 - -
Home Science 1 2 1 2
Commerce 1 1 2
Agr.Science 1 2 - -
Science 3 5 1 2




Annexure I (contd 3)

Assuming that the enrolment can be zent out as follows,

n o i o AL Y TR A b ke AP S - St T ik £ s S at

COUREES ngst PER SCILASE IN EACH GRADE

Arts 35 35 30 30
Crafts - 30 30 - -
Home Science : 30 30 20 20
Conmerce 30 30 20 20
Agr.Science 30 30 - "
Science 30 30 20 - 20

[ e T L T N R 2 IR L TTL ey

§ (For number of classes in each Grade, see Chart TIT
of the Annexure)

then the school will have about 1,045 children on the yoll. 1,000
is a reasonable number of pupils for & school with Grades IX, X,
XTI and XII only. If further needs for accommodation arises, it is
advisable to steart a new school.

The additionsl teaching spaces required for the expansion of
the school when it is to have 37 classes with about 1,000 children
ecan be found oub by analysing the curriculum ageinst the grades. and
clagsses as done in Chart I. This is in fact worked out in the
attached Chert II. This analysis shows that for incressing the
enrolment from about 550 to about 1,000 and the number of clasces
from 16 « 36, the additional space that has to be provided would
be 10 large teaching zpaces, 9 small tesching spaces, one music
rocu and one assembly hall. The assembly hell which was optional
at the time the sechool was desipned for 560 is a '‘must' now as the
existing reading rooms, common rooms and laboratories would not be
sufficient for the expected large enrciment for their group work,
study purposes, seminars, meetings and .also for individual work
during their off-periods.




Avnexure I (contd.4)

The above &nalya&ﬁ of a school in Charts I to TIL showg:=

(a) A method of ealeoulating the necessury space For o
given type of school with o given eurriculum on
the bogis of intensive uge of the buildings.

(b) That if the buildings are suitebly designed and jin-
tengively used the wsual number of standmprd
cleagsrooms can be reduced with no sdverse
effect on the educational programme.

(¢) How a full plan, dravm acovrding to the projected
needs of an area, can be executed in stages.

(d) How a building programme for & new pecond~level
aehool or a second=level section of an exisgte
ing school, can commence with the provision
of the special teaching aress, which in a
secondary schocl heve to be given priority.
Work done in the usual type of classroom by
lecture or "talk-and-chall® methed can be
carried on in slmost sny kind of sSpace, even
in open eir. However, the work that involves
experimentation, observation and creative
getivity can he done setisfactorily only in
the special spaces provided, with the necessary
apparatus, tools or aids.




CALCULATION OF TEACHING SPACE REQUIREMENTS IN RELATION TO THE CURRICUL
SCHOOL OF 560 PUPILS

9 10 11 12
Arts, Crafts, | Science | ArtsCrafts | Science 1 i i
SUBJECT HComnéerce, Algri~ HComxélerce CAlgri~ Arts Science Arts Science gg.t%f Total Teaching Space Require
ome Science | culture ome Science | Culture ] ;
A ATC R | KB A B A B Periods Various Streams
1. Required
Ist Language 5 5 5 515 5 5 S 55 6 - 6 6 - - 68
2nd Language 5 S 5 5t 5 5 5 5 55 7 7 7 7 7 17 92
Mathematics - 6 - 6 6 -6 - 6 6 6 6 - - - - - - 48 8 large classroom spaces
Arithmetic - 6 - - -1 -6~ 6 [~ - - - - - - - - 18
Com. Arithmetic - 6 - - - -6 - 6 |- - - - - - = - - i8
Religion 2 2 2 28 2 2 2 |2 22 1 1 1 1 1 1 26 270
Agriculture 2 2 2 2y 2 2 2 (222 2 2 2 2 2 2 .32 32 Agricultural plots
P.T. 1 1 1 1 1 1 1 111 - - - - - - .1.2 10 Playground — open, roofed area fo
I1. Elective-for
Arts, Science,
Home Science
and Commerce
| History - 4 - - -l -4 - % |- - - 6 - 6 6 - - 30
L Commerce - 4 - - -] -4- " |- - - - - - - | - =112 Commerce room
( Buddhist
| Civilisation - - - -1 - - = |- = - 6* - 6* 6% - - 18
lGeography -3 - - -1 -3 - 3 |- -~ 6 - 6 6 - - 27 Geography room ~ 27 periods (
Hygiene -3 - - -1 -3- % |- - - - - - - - - 9 9 periods g
Accounts - 3 - - - -3- 3 |- - - - - S 9
Pali - 3 - - -1 -3 - % |- - - 6% - 6* 6% | - - 27
Government - 3 - - -1 -3 - #3 |- - - 6% - 6* 6| — - 27
Literature -3 - - - -3- % [- - - - - - - - - 9 Home Science
{Needle Work -3 - - - -3- 3 |- - - - - - - - = 9 Music combined room
Econoinics -3 - - -f -3 - * |- - - 6 - 6 6 - - 27 Needlework
( Typing - 3 - - -1 -3- 3 |- - - - - - - - - 9 Arts and Crafts
Home Science -3 - - - -3- 3 |- - - - - - - - = 9
Wood-work - 3 - - -] -3- 3 |- - - - - - - - - 9 1 large multi-purpose room for grg
Crafts - 3 - - -] -3~ 3 - - = - - - - - - 9 1 large teaching area
Art - 3 - - -} -3- 3 |- - - - - - - - - 9
{Shorf-hand - 3 - - -] -3~ 3 —_-— - - - - - - - 9 2 small teaching areas
Music - 3 - - - -3 - 3 - - - - - - - - - 9 1 open paved area 67 periods §
- 267 9 periods (}
III. Elective-for
Science and
Agriculture
Geography - - -3 -4y - - - 1-3-3 - - - - - = 9
Literature - - -3 - - - - |=3-23% - - - - = = 9
Physics - - 5 5p - - - |5 55 - 7 - - 7 7 46 1 Physics lab. :
{Agrieulture - - - 50 - - - i-55 - - - - - - 15 1 Agricultural lab. ,
Chemistry - - 5 51- - - 15 55 - 7 - - 7 7 46 1 Chemistry lab.
Biology - - 6 6] - - - |6 66 - - - - - = 30 1 Biology lab.
Zoology - - - - - - - |- -~ - 7 - - 7 17 21 1 General Lab. /demonstration/
Adv. Maths - - - - - - = |- == - *7 - = 7™ 7| 2 lecture lab. i
Botany - - - -1 - - = |= =~ - 7 - - 7 7 21 1 small teaching area
App. Maths - - - -t- - - |- -~ - *7 - = | T 7T*]| 2
== 239
ToTAL ' I I | 818 818

§ These spaces can be provided in a room-less building which car. be provided with removal partitions and furniture.

§§
§§8

Some of these spaces too can be used for guided teaching purposes, when time-tables arrangements demand their use.
Where this is provided, the 3 small teaching areas and the open roofed areas need not be provided. The large common room, 9 large

teaching spaces, 4 laboratorivs, the geography room and the reading room can serve as the 16 form or base rooms.
* Indicates, half a class or a small group for classroom work.

Science classes (11 & 12) have 2 periods free work each., one not included in the above analysis to be spent in the labs. or library or
Reading room.

No. of classes

Average enrolmey
each class

Design capacity

No. of periods pd




ANNEXURE |
CHART 1
RRICULUM FOR A SECONDARY GENERAL
PUPILS
ace Requirements For :
No. of " . No. of
. Streams periods Total Overall Space Requirements periods
paces 270
32
roofed area for shelter 10
) 270 (1)
1 large room for group teaching 80 (IL)
9 large teaching apaces (about 350
39 400 sq. ft. each)
3 small teaching areas (about
. 200 sq. ft. each) 76 (IL.)
27 periods (I1.) 42 (II1.)
9 periods (IIL.) 36 1 Geography room 118
1 Commerce room 36
1 Home Sc., Music 39
1 Crafts, Art 27
1 Agr. garden 27
ombined room 27 32
27
se room for group work. 30
a
as
67 periods ?II.)
9 periods (II1.) 76
§§§ Assembly Hall
1 Agricultural lab.
1 Physics lab.
1 Chemistry lab, r 179
1 Biology lab.
) 1 General lab. /demonstration/
} lecture lab.
§§(open paved areas 1
monstration/ (open roofed area 1 )
164 (Reading room/study 1
a 42 2Library 1 10
Playground 1
Staff coramon room Admn. Office 1
818 818
. of classes 16
/erage enrolment in
each class 35
sign capacity 560
). of periods per week 40
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SPACE REQUIREMENTS FOR DEVELOPED

SECOND LEVEL GENERAL

9 10 11 12
Periods Periods Total
: No. of Space No. of Space No. of .
Subjects classes w%eeﬁc periods classes v\%‘érk periods psg)rzilggs spaces Requirement for streams
Arts: Compulsories vide Chart 1 5 18 90 3 14 42 132
Electives: P, T. & Agriculture 5 3 15 3 2 6 21 1 Garden
History . 5 4 20 2 6 18 38 1 Open roofed area
f Buddhist Civilisation — — —_— 3 6 18 18 2 Geography room
-\ Geography 5 4 20 3 6 18 38 6 Small teaching areas
Government 5 3 15 3 6 18 33 1 Large teaching areas
Art 5 3 15 — — — 15 1 Open paved area
Pali — — — 3 6 18 — Music room
{ Literiuture 5 4 20 — — — 20
Econnmics 5 4 20 3 6 18 38
J Pali 5 4 20 — — — 20
. Music 5 4 20 — —_ —_ 20 411 Total
Commerce: Compulsories vide Chart | 3 18 54 3 14 42 96
Electives: P. T. & Agriculture 3 3 9 3 2 6 15
Typing 3 4 12 3 6 18 30 1 Garden
Short-hand 3 4 12 3 6 18 30 1 Commerce room
Commerce 3 3 9 —_— —_ — 9 4 Small teaching areas
Accountancy 3 3 12 3 6 18 30 Large teaching areas
Economics 3 3 12 3 6 18 30 240
Total
Arts-Crafts: Compulsories vide Chart 1 3 18 54 — — —_ 54
Electives: P. T. & Agriculture 3 3 9 — — — 9 1 Garden
Geometrical Drawing 3 4 12 — — — 124 1 Wood-work shop
Wood-work 3 4 12 —_ — — 12§ 1 Arts-craft room
Crafts 3 4 12 —_— — — 12 2 Large teaching areas
Art 3 4 12 — — — 12
Literature 3 4 12 — — — 12
Government 3 4 12 — —_ — 12 135 Total |
Home Science: Compulsories vide Chart 1 3 18 54 3 8 24 78
Electives: P. T. & Agriculture 3 3 9 3 2 6 15
Hygiene 3 3 9 — — — 9 2 Garden
Literature 3 4 12 —_ — — 12 2 Small teaching areas
Home Science 3 4 12 3 23 69 81 1 Large teaching areas
Needle Work 3 4 12 3 7 21 33 Double unit Home science rol
Music 3 4 12 — — — 12
240 Total
Agriculture: Complusories vide Chart 1 3 18 54 — — —_— £
Electives: P, T. & Agriculture 3 3 9 — —_ —_ 9
{ Literature 3 3 9 — —_ — 9 6 Garden
Geography 3 3 9 — — — 9 1 Large teaching
Chemistry 3 5 15 — — — 15 2 Agricultural lab.
Biology 3 6 18 — —_ — 18 Small teaching areas
Agriculture 3 5 15 — —_ — 15 129 Total
Sciene: Compulsories vide Chart I 8 18 144 3 8 24 168
Electives: Free work, P. T. & Agriculture 8 3 24 3 4 12 36
{ Literature 8 3 24 —_ — — 24 1 Garden
Geography 8 3 24 — —_ — 24 1 Physics lab.
Physics 8 5 40 3 7 21 61 1 Chemistry lab.
Chemistry 8 | 5 40 3 7 21 61 1 Chemistry lab.
Biology 8 6 48 — — — 48 5 Biology lab.
{ Botany — — — 3 7 21 21 1 General lab.
Applied Maths — —_— — 3 7 21 21 Small teaching areas
Zoology — — — 3 7 21 21 Open paved area
Advance Maths — —_— —_ 3 7 21 21 506 Total




ANNEXURE I

CHART yifi
SCHOOL FOR 1000 PUPILS
streams pSeI;?ggs I;I)(Z{cgsf Overall requirements Se’i?gﬁs
21
38
90
227
32
1 Play ground )
1 Open roofed area )' 31
Total 408
1 Geography room 38
12 Small teaching spaces 425
15 1 Large multi~-purpose Commerce room 725
36 19 Large teaching spaces }
36 1 Music room 32
5 153 1 Commerce room 36
1 Wood-work shop 24
Total 240 1 Art-craft room 39
1 Double unit Home science room 72
9 1 Agricultural laboratory 9 15
24 1 Agricultural area Il 74
39 1 Physics lab, |
78 1 Chemistry lab. 150
1 Biology lab. I
1 General lab. |
Total 150
2 Open paved areas
1 Library
15 1 Reading room/study
72 1 Assembly hall
69 1 Administrative section consisting of:
cience room 72 Principal’s office
General office, Record room
Total 228 Store
Visito.'s or waiting room
9 2 Small rooms
1?8 1 Staff Common room
5
66
Total 288
36
150
161
Total 347
AND ToraL | 1661 1661
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SPACING BETWEEN BENCHES

mean standing height
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ANREXURE 1V

&
? : MEAN MAX. EQUATORIAL COMFORT INDICES ~ CEYLON
. :
Mean|Month ‘Mean |Equatorial comfort dndex F°
e Max . 1 Max jZero wind Wind speed
Station Temp Wet speed 300 F pn
°F Bull
oy
Colombo 24,9 Feb, 78.1 8L.0 18,0
Katunayake - 95.6iFeb. Mar. | 79.3 §2.0 78.5
Puttalam 90.6] April 81.3 83.0 79.5
Mannay 93.65April 81.6 83.0 79.0
- Jaffns $2.2 {May 82.2 83.5 79.0
Kankesanturai 96.8 | May 81.8 83.5 79.5
Trincomalee 98,6 June 80.0 82.5 79.0
Batticaloa 97.5{July 79.6 82.0 78.5
Hambantuta 93.5{July 78.6 81.0 78.0
Galle 90.5|Feb. 77.9 80.0 77.0
Ratmalana 93.8Feb, 78.4 81.0 78.0
Ratnapura 97 .9 Mar. 79.8 82.0 79.0
Anuradhapura 97.3Aug, 17.6 81.0 78.0
x Vavunivya 98.8 |Aug . 77.8 81.0 78.0
: Kurunegala 96.8 |Apr. 80.2 82.5 79.0
. Maha 1llupallama| 96.6 |Aug. 76.9 80.5 78.0
Kandy 91.8 |Mar. 75.4 79,0 76.0
Badulla 9%L.3 | July 746.0 78,5 76.0
Diyatalawa 84.0 1June 68.4 75.0 75.0
Nuwara Eliya 78.9 [Apr. 66.9 | 75.0 75.0

At an equatorial comfort index of 78°F the largest number of
people will feel thermally comfortable. At 70° every one will feel
too cold and at 85°F every cne will feel uncomfortably hot.

The table makesz the need for breeze in bulldings very spparent -
as in most cases, with a good breeze blowing the index is reduced from
80°F to about 78°F, At higher elevations, room tesneratures tend to °

be too low.




