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WHY

This book is about inanimate things—bricks and dollars. It is also
about children and education. But primarily it deals with the cost of
a schoolhouse and the process of planning and financing it.

Why a publication on school costs? There are two reasons. The first
is that the problem of school building is quantitatively so great. The
second is the number of special circumstances that distinguish the
school building program from any other building piogram.

Schools are big business today. One-fourth of the people in the
United States spend their working day in schools as pupils or teachers.
The value of existing school plant, public, private, and church-related,
is conservatively judged to be on the order of $30 billion. This is roughly
four times the assets of General Motors. Educational building for 1960
is estimated at $3.2 billion, more than the assets of our richest railroad,
the Pennsylvania.

There are other reasons, aside from the magnitude of the problem,
why school costs are so often discussed and debated in the cities and
their suburbs, the towns, and the villages. No public building is more
publicly planned, built, and financed than is the school. The question
of whether to build and what to build hits the typical citizen in two
sensitive spots—his children and his pocketbook.

Decision-making in regard to the school building project is more com-
plex and diffuse than is common in other fields. While Los Angeles
currently builds schools at the rate of a million dollars a week, in many
school districts the question of whether and what to build comes up
every two or five or ten years. Often, too, the decisions must be made
by a board of education with little building experience, who are guided
by a superintendent with little building experience and an architect
who, whatever his other qualifications, may never have built a school
before, and carried out by a contractor who is tackling his first big job.
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Schools are for cluldren. Wheie children walk, sentiment and myth
me never far behimd. Deesions have to be made which will affect the
safety, health, and psychological and acadenne development of children:
and these decisions must be equated to dollars and cents.

Schools are for education. They are crected to accommodate the
procese of mstructmg vouth. Yet the form and content of education arc
m turm affected by the building which contains them.

While schools are shaped by the community, conversely the com:
munity is shaped by the schools it builds. Fvery school affccts the spirit,
the looks, the desirability, the assessed wealth, and the future of the
community which builds it.

Fverywhere there is the scarch for cconomy. But cconomy is a slip-
pery word. To some it means cheap. To others it means a building with
a minimum of maintenance. To still others it means a building which
will continue to function cffectively into the twenty-first centurny.

The problems are global. Counting all the peoples of the carth there
arc about three billion of us today. Our numbers are mounting fast;
consider that of all the human beings who have ever lived on “this one
inhabited star” onc-sixth arc todav alive. Before 1980 the world will
have another billion, and by the vear 2000 today’s population will have
doubled. In effect we have only 40 vears in which to build an additional
world. The present world is very much in the position in which Alice
and the Queen found themselves. “Now, here, vou scc,” said the Queen
to Alce, “it takes all the running you can do, to keep in the same place.
If vou want to get somewhere clse, vou must run at least twice as fast
as that.”

Some nations have had organized education for centuries; others arc
getting scanls now for the first time. Some of the schools will be
bamboo huts in Laos or crude metal-roofed buildings in Nigeria, some
will be glass and concrete structures in West Germany, some will be
brick and frame in Nebraska,

Iere at home we will need over 400,000 classrooms bv 1964. Of
these about 133,000 are nceded now.

The approach to the problem will varv in cach country according
to its traditions, its resources, and its own particular way of organizing
and operating its schools. Of the 57 nations who participated in the
International Bureau of Education-UNESCO study on “Expansion
of School Building” (1957), a good two-thirds have an educational
system in which major cducation decisions arc made by the central
government. Most of the remaining third of the countrics have systems
in which the national and regional governments share responsibility.
Very few countries have systems of local control similar to ours. France,
for instance, has a fairly rigid system of centralized control of building;
its ncighbors, Italy, West Germany, and Switzerland, have compara-
tivelv decentralized systems. West Germany. perhaps because of the
occupition, is onc of the few countries in the world that has adopted
our system of local control.

In the Sovict Union, although the over-all direction of school con-
struction is based upon a single national plan, cach of the member
republics establishes its own plan for carrving out dircctives. The USSR
is also decentralizing as rapidly as possible, giving more and more con-
trol to local regions.
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As for the actnal cash to pay for the schools, the sonrees vary widely,
too. In a few cases, snch as New Zealand, Portugal, and Anstraha, the
central government assumes most of the financial burden. Roughly
half of the 57 conntnes, inchnding France, ngland, Italy, aad Japan,
have mixed systems in which the central, regional, and local govern-
ments all make contributions toward the bulding of schools. In about
onc-fonrth of the conmtrics, snch as in Rumania, Pern, and Tunisia, the
state supplics a large part but not all of the funds. In another quarter
of the conntries, among them Sweden, Finland, and Switzerland, the
moncey 15 primarily local. Tn only a verv few conntries, such as Israel,
West Gemuany, and the Umted States, is the moncy raised almost
wholly by the local conmmmity or state.

Some comntrics rise money for schools by popular subscription.
In Cambodia, funds are raised b housc-to-house appeals for private
funds, bv donations from wealthy people (a mcthod not unknown in
the United States), and by the use of the tombola. a card ganc-
lotterv device.

In Ceylon rural development societies and local P.T.A.s are encour-
aged to raisc half of the cost of a school with the govemment supplving
the rest. In Lgnador there is a 20-centavos school stamp on documents
and correspondence and a school tax on salt. In Isracl some money is
raised by lotteries and collections by parents. In Tgypt an individual
or an organization can get a bnilding priority for a desired school by
offering the government a free sitc and by putting up fifteen hundred
ligvptian pounds.

Diffcrent countries also devote varving percentages of their national
cducational expenditures to school buildings. It is not always an easy
matter to compare such expenditures, nor are the resulting figures
wholly reliable since countries tot up their expenditures in quite dif-
ferent ways. The Soviet Union, for example, reports the startlingly low
figurc of 2.3 per cent of their total educational money as being devoted
to building schiools. But this docs not include an cquivalent number of
schools built and paid for by the collective farms.

Australia spends 17 per cent on buildings. Brazil spends 19.4 per
cent; Canada spends 12 to 30 per cent depending on the region. Haiti
lays out 30 per cent, New Zealand 21.5 per cent, and Cambodia 11 per
cent. The United States, which was spending about 22 per cent in
1955-1956, is roughly in the upper middle class among nations of the
world.

Just as there are different methods of operating and financing edu-
cation, so there are many differing approaclics to the problems of what
kmds of schools to build and how to build them out of what materials.
Yet a glance at the international scene reveals several broad trends in
the ways in which various countries attack the problem.

Perhaps the most novel assault and certainly onc of the most
productive is embodied in the principle of the national school develop-
ment and rescarch organization, a method that is in practice or gaining
acceptance in- such countrics as Britain, Belgiua, Fgypt, and the
Nctherlands.

The country that scems to have carricd this furthest is Great Britain,
which for the past few vears has had an organization known as the
Architcets and Building Branch in the Ministry of F.ducation. Within
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8 Great Britain's school
building economies
have come from the
use of repetitive modu-
lar units as in the
Templewood Junior
and Infaats’ School
(above) by the Hert-
fordshire County archi-
tect, and through
space savings. Lon-
don’s Mayfield School
extension below,
Powell and Moya archi-
tects, combines a large
assembly hall, divisible
into small lecture
rooms, with a dining
area and kitchen.
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this dnvsion. a Development Gronp was set up for research and the
cisemination of information resulting from research. The Group has
madc extensive stuches of general problems of planning as well as of
particular points such as firc safety and the use Jf color.

In order to test the theories it produces, the Group has constructed,
in conjunction with local authoritics, several test or model schools to
provide a proving ground for experimental designs and techniques. The
results of the tests arc made available to the authorities and private
architects through a scries of Building Bulletins, circulars, lectures, and
informa! {alks.

Since 1949, the British have been able to make some dramatic re.
ductions in school building costs. In primary schools thev have reduced
the number of square feet devoted to cach pupil by 38 per cent and
the cost per pupil by 24 per cent. In high schools the reductions have
averaged 33 per cent in the square footage per pupil and 21 per cent in
cost per pupil.

Most of these savings have been made not by simply reducing the
size of classrooms aud cramming miore children into the room but by
the usc of an increasingly popular device—the dual use of space. Corri-
dors are incorporated into classroums, the entrance halls are used as
dining arcas as wecll, and sliding or movable partitions are used to
increase or decrease the size of rooms depending upon the needs of the
moment.

Another broadly adopted trend is toward the use of model plans.
Almost cvery country has experimented with this approach, and some
countries have even held architectural competitions to producc mcdel
ideas that could be adapted for local use. Many of these countries
specifically attempt to avoid the imposition of compulsory stock or
standard plans on local communities or architects. The model plans
arc produced to serve just the purpose of a “model”—something to be
used if it is helpful.

A third dominant trend is the sc'ieme of building schools in stages,
a device not unknown in this country; in some countries, such as
Czechoslovakia, West Germany, and Poland, this approach has become
official doctrine. In Czechoslovakia, for instance, the classrooms and
the physical cducation facilities are built first, then the dining areas,
and then the extra-scholastic buildings. In West Germany there is an
added insistence that the whole building must be planned from the
start so that it will cmerge when finished as an harmonious whole.

Western Europe, in general, has a strong tradition of insisting that
its schools be surrounded with handsome landscaping and decorated
with genuine works of art. Many schools, even city schools with limited
sitcs, will fcature flower gardens, plantings, fountains, or pools. Many
European governments require by law that a certain percentage of the
construction cost of any school must be put into creative works of art
for both the interior and esterior of the building. Wall murals, sculp-
ture, or paintings are almost always found in European schools. Often
the school staff will contain a full-time gardencr, and many times the
children themselves maintain the flowers during vacations.

In addition to these broad trends, there are many individual ex-
amples of unusual approaches to school building problems.

In Hamburg, Germany, there are high schools of three to four

Source: Ministry of Education Pamphlet
No. 33. The Story of Post-War School
Building. London, 1957.
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1 Hall with © ircase
2 Wardrobe

3 Classroom

4 Group Room

5 WC for Boys

6 WC for Girls

7 Stairs to Heating Plant in Basement

8 Storage Room

Hamburg has over thirty of thuse cross-form
schools. The entire building above the basement is
made of prefabricated parts {even the stairs are
just clamped into place). The parts are transported
in special cars and mounted by means of a traveling
crane with a cantilever arm that can move ten tons
with one sweep. The entire structure can be as-
sembled by a six man team in 11 working days.

Paul Seitz, architect.

storics built in the form of a cross. Facih of the four wings of the cross
contains a single set of classroom units, providing light from both sides
of the room. Where the wings meet in the middle of the cross there
is a central area used for assembly, dining, and administration.

England has cxperimented with campus-type high schools broken
up into four or ave smaller “houses,” each accommodating 150 boys
and 150 girls. Many Furopcan schools also contain living quarters for
the headmaster and headmistress: Hamburg, for instance, has built
apartment buildings for tcachers in order to help solve the teaching
shortage.

Le Corbusier, the famed French architect, has accomplished a novel




The great center hall
in the Tempelsee Ele-
mentary School, Offen-
bach, Germany. Adolf
Bayer, architect.

arrangement in the widely noted housing development he constructed
in Marscilles. He put the primary school on top of the development
and the children go up to school.

Some countries, notablv Australia, Switzerland, and Canada, are
attcmpting to mect the problem of shifting school population by experi-
menting with transportable and demountable classrooms. When a class-
room is no longer needed in one place but despcrately needed in an-
other, it can be picked up and moved—even as in Los Angeles, which
uses 3.300 transportable classrooms, or in San Diego, where 23 per cent
of the citv’s enrollment is housed in movable cottages.

Through the usc of model plans and special financial incentives
to the builders, Egypt has been able to erect schools with 1€ classrooms,
an auditorium, and a workshop for art in the short space of 16 weeks.

The Sovict Union, Nationalist China. and Bulgaria, among others,
have systems of voluntary labor by which members of a community
can pitch in and help build schools. The local community is expected
also to contribute building materials and often sites. In the USSR
high school students help build schools as part of the shop curriculum.

Australia has a system of grouping the building contracts on several
schools withn a chstrict in onc large contract, thus allowing builders
and the consumer the advantages of bulk purchase.

Prefabrication and site fabrication arc also being used to varying
degrees in many countries. Australia has tried using prefabricated
aluminum units. Bclgium, after considerable rescarch, settled upon a
woodcen-framed unit of compressed flax fiber held togetner with asbestos
cement. The Soviet Union has used sitc fabricatior: by precasting large
wall units of rcinforced concrete and raising them mnto place one on
top of the other, much as a child might play with building blocks.

The children go
up to school.
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Little children stay close to home in this
school on top of the apartment house where
they live. Housing Development, Marseilles,
France. LeCorbusier, architect.
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The Mélltorp School
and a corridor of the
school in Lidkdping.
Boustedt and Heine-
man, architects.

Aruitoxt provided by Eic:




. e 9,

a g llll!!!l'"‘l 'ona ﬂ T
T HTE ELe L0 gg il
iese pass suns 4F QP gep P

" Wuh Rul lnl
)J I I

illilﬂ
i

O.PW Kamiyama Elementary Schooi. M. idatsumura, architect.
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Eriksdal School, Skdvde.
Boustedt and Heineman,
architects. Seulpture by
Eric Grate.

Typica! of many
European schools,
good landscaping
and art

are integral parts
of the school.
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Chriesiweg Elementary School, Zurich. Cramer and Jaray and Pailiard, architects.
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Munkegaard Elementary School, Gentofte. Arne Jacobsen, architect.
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Pedregulho, low cost
housing project in Rio
De Janeiro, has its own
primary school and
gymnasium. Affonso
Eduardo Reidy, archi-
tect. Right, a detaii of
the mural by Portinari
with its repeated pat-
tern of lzaping chil-
dren. protecied by the
curving shell of the
gyinnasium roof.




England, through its Development Group, has attemipted to cstab-
lish uniform mcasurements—or what arc called modular units of mcas-
urcment—for building materials and designs. An example of the usc
of a modular unit iy modern Americau kitchen cquipment; almost all
ranges, be they gas or clectric, come in standardized widths, lengths,
and depths, thereby cnabling the home owner to refurbish or design a
kitchen quickly and cheaply just by taking the equipment in standard-
ized mecasurements and fittmg it all into the space at his disposal.

A modular unit for schools can be anything from 2.2 inches to 4
fect or 16 fect or what have vou. Currently the British have standard-
ized on the 4-inch module. The important thing is that therc be an
arbitrary standard so that the steel framing or the exterior pancls or
the window sashes for the entire building can be manufactured at the
same time and quickly, thus cutting down considerably on the cost
of production. This makes it possible for buildings to be put togcther
in any number of different and appropriate architectural arrangements
simply by fitting the modular materials into differing patterns. It is
similar to the principle of the Erector set.

What can we learn from some of the procedures and methods that
other countries are using in their race to catch up with the wave upon
wave of children flooding into the schools? Because of differcnces in
cxpectations, in economic systems, and in cultures to be served, very
few forcign developments and inventions have ready application to
American schools. But some do. Certainly the lumping together of a
number of othcrwise scattered projects to the end that there be bulk
purchasc of materials should be useful. The simultaneous construction
of two schools only a miie or two apart, without reference to each other
as to standardized components and materials, approaches the ridiculous.
But for us in America to join with our neighbors in such matters runs
counter to the principle of local autonomy and political separateness,
as well as to the traditional relationship of client to architect to con-
tractor to subcontractor to supplier or to the building trades.

Probably the most uscful importation we in America can make
from abroad is to adopt and put into practice a standard module. The
American Institute of Architects and several other important groups,
professional and industrial, have long urged the adoption of modular
coordination in building. Yet in 1959, only about 10 per cent of school
building contracts were so specified. Modular coordination will come to
school construction only when school boards demand it, architects urge
it, contractors become familiar with it, and manufacturers of com-
ponents are willing to retool to produce it. This, in the American way,
will take time.

In our concern about schoothousing we are not alone—throughout
the world people are looking for new and better answers to the problem.

But while we are searching for answers many a schoolhouse will be
planned and built. This book is an effort to help in that process, by
putting the question in perspective in time and geography and by dis-
cussing the major directions of the problems: planning, building, and
money.

Remember that schools will go up before we have all the answers.
Robert Moses once said that in his long career in public service he
never did anything right, he just did the best he could under the cir-
cumstances and moved on. So do the best you can.

17




18

Some things appear just to be without having become. Children,
for example, cannot picture their parents as ever having been anything

other than what they are.

In a sense this is so with our schoolhouses. Until they began chang-
ing in the postwar period, they all scemed unchanging and unchange-
able. But they aren’t. To understand a schoolhouse and the elements
that make up its cost and to look at its future, requires a look at its past.

If we look back we sec that two historic streams merged to form
today’s American schoolhouse: one stems from the curriculum and
method of teaching it; the other from our traditions of building and
architecture.

FROM EDUCATION TO ARCHITECTURE

During the carly years of the ninetcenth century the most tvpical
school in the United States was the rural one-room schoolhouse, with
its teacher attempting to be all things to all children. Instruction was
basically individualized; the tcacher worked with students one by one
and was chiefly engaged in hearing recitations, testing memory, and
keeping order. Class lectures or discussion were virtually  unknown.
Often the schoolmaster's home was used as a schoolroom and such
regular schoolhouses as did cxist were dirty, noisy, and ill-suited to
school purposes. These were the days of only the three R’s and heaw
emphasis upon moral teaching through the rcading of the Bible and
by way of such works as John Cotton’s Spiritual Milk for Babes Drawn
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The Lancastrian school monitor, having given
the command to “show slates,” inspects
written work.

A Lancastrian schoolroom

Out of the Breasts of Both Testaments or the New England Primes,
which in one fell swoop taught reading and religion with verse such as:

I 1 the Bunving Place mav see
Graves shorter there than I

From Dcath’s Arrest no Age 1s free,
Young Children too mav dic;

My Gnd, may such an awful sight,
Awakemng be to me!

Oh! that by carlv Grace I might
For Dcath prepared be.

As America changed, so too did the schools, keeping step with
the development from an agncultural cconomy to an industrial, urban-
ized socicty. Great new inventions, new means of manufacture, trans-
portation, and communication altered the face of the land. Citics grew
up where none had been. The change in population density and in the
way of lifc of thc pcople led to the development of new kinds of
schools, differing in organization, size, setting, and pedagogical theory.
The nature of these schools as thev evolved during 150 vears is a basic
factor in the dccisions we make today regarding a school building.
School buildings have not always been the same. They have changed in
accordancc with our educational idcas, and thev have changed because
of what we have been willing and able to build.

If we turn the clock back a century and a half, 1806 ¢ be cxact,
we sce the Lancastrian school system of Fngland making ‘is debut in
America. This system took the catechism as its model facl subject
was reduced to a set of questions and answers. The tcacher drilled a
group of 50 hcad pupils, or monitors, who m turn drilled 10 pupils. Thus
onc tcacher was enabled to teach 500 students. Obviously, to work well
this system required strict organization and a robot-like conformity. The
management of the class, the classification of the students into rows
by age and achicvement, the details of recitation, and the usc of ap-
paratus were minutely prescribed. Deviation was outlawed. Discipline
of a almost military cliaracter was rigidly enforced. This was an era
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still largely mfluenced by the puritamzal views of Jonathan Edwards,
who at an carher date had warned, “As mnocent as children may seem
to us, vet, . . . they are not so in the sight of God, and arc mfinitcly
morc hatcful than vipers.” The Reverend George Whitficld. at about
the same time, had pointed out the resemblance between children and
rattlesnakes, “which,” he said, “are likewisc beautiful when small.”

To be sure, the cost of this primitive type of cducation was low. In
1822 it was $1.22 per pupil in New York City for the entire vear. It
was also cconomical of spacc—a room 50 by 100 fect, with rows of
benches and room around the edges for the groups of 10 pupils and
their monitors, could accommodate the 500 students with only 10
square feet per pupil.

The Lancastrian schools sprcad quicklv and disappeared almost as
fast. By 1840 they had become a thing of the past. But the system had
madc a lasting mark for which it deserves to be remembered. Until
then, cducation had been a slow, expensive process because it had been
carried out on an individual basis or in very small groups. By establishing
the principle of group instruction at a low cost, and by oricnting people
towards the idea of education for the many rather than the few, Lan-
caster’s schools paved the way for free, public, tax-supported schools as
wc know them today.

The free, graded school, however, did not arrive overnight. It had to
go through a step by step process of evolution. An important step
was the unification of the separate rcading and writing schools which
functioned independently of each other though situated in the same
building. The separate schools were autonomous units: the teacher in
cach school was the ruler of his own kingdom. This domain consisted
of a large classroom with a smaaller, satellite room attached to the side
of it. The master would divide the work with an assistant and, while
he was instructing the group, his assistant would hear individual recita-
tions in the smaller annex to the main room.

After unification of these separatc schools, the final step was sorting
and grouping the children by age into seven, eight, or nine grades with
a separate teacher for each grade and a system of promotion from one
grade to the next with a corresponding progression of subject matter.

This ultimate organizational step came about naturally, since for
some time the conrse of instiuction had been in the process of ex-
pansion, with such subjects as history, geography, grammar, composition,
and even bookkeeping added to it. Moreover, textbooks were by now
in common use, the school term had been lengthened, and the years
of school had already been increased. (To be sure, the graded school
was a child of the cities. Rural areas continued for many years to lump
all their young hopefuls together in one ungraded collection. In many
parts of rural America this practice goes on today.)

The Graded Elementary School The graded, public school called
for a different architectural approach. An entircly new kind of school-
housc architecture was worked out to mect the needs of the first fully
graded, public school in the United States. This was the Quincy Gram-
mar School built in Boston in 1848 and still in usc. Ellwood P. Cub.
berley, noted education historian, has this to say of it:

This building foried a new architectural tvpe which was extensively
copicd, in Boston and clsewhere, and this new building, with its
twelve classrooms, assembly hall, and a principal’s office, was thought
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by manv to represent such an advance that hitle mmprovement would
ever be made onat, For the next ifty vears it was the standard tepe
of clementary school bulddmg erected wr our aities . .. 'This was

m large part duc to the fact that this type of bulding was so well
adapted to a dnlland-content tpe of course of study, which from
about 1850 to about 1900 was the dominant one.

What did Qumcy Grammar Scliool look like?

[t had four stoncs, the first clementary school of such a height, with
a bascinent and an atiie. The fourth floor was entirely given over to an
assembly hall jarge cnough to scat, m pewlike benches, the cntire
population of the school. (‘The building accommodated 660 students. )
Thic remaining three floors were divided up nito a series of separate,

Guai-sized classrooms with a clothes room attached to cach. Fach
classroom was 31 by 26 fect into wlhich were crammed 55 pupils—less
than 1> squarc feet per child. The classrooms featured a great mnova-
tion; they had, bolted to the floor, a scparate desk and chair for cach
pupil—seven rows of them, cight to a row. Thesc were a vast improve-
ment over the benches which had been accepted for the one-room
school in the carly nincteenth century, and they were ideally suited to
their function at that time. The pupil was to sit passively and listen
to the instructor or watch him write at the blackboards which covered
the better part of three sides of the room. Occasionally the student
would risc to his fect and recite what he had heard or read.

And so was born the prototype of the schoolhouse which, modificd
by progressive cducation, the kindergarten, and the introduction of
manual training, was carricd into the twentieth century. Those of s
raised in the cities even in the past few decades arc painfully familiar
when its dark, gloomy, forbidding facade.

The turn of the century brought with it the beginnings of a reaction
against regimented instruction. From about 1890 to the 1920’s the size
of the class was reduced to 40, 35, or 30 children. The change was
influenced by a number of factors—the falling birth rate, the slowdown
in population growth, and the risc in church-related school enroll-
ments. But basically it sprang from public acceptance of changed cdu-
cational outlooks and standards, which had come in turn from new
knowledge of child growth and recognition of individual differences.

The germination of the ideas sprcad by Pestalozzi, John Dewey,
and William James, had stimulated a frecr approach to education, en-
tirely redirccting the clenientary schooling of children. The concept of
the pupil as the passive recipient, the sponge soaking up formation in
preparation for adult hfe, was discarded. The broader concept of edu-
cation as an integral part of the life process, of leaming by doing
through creative perticipation, slowly replaced the older theory.

Obscrvation and vestigation now took the place of memonzation.
Discussion, cvaluation, and  sclf-cxpression superseded the mere re-
gurgitation of facts. This opened the doors to new subject matter,
Observation led to the <tudy of clementary science and home geog-
raphy; discussion develaped an interest in the study of language usage
as distinct from formal grammar; counting and measuring led to a whole
new study of numbers and primary arithmetic. The multiphaity of
subjects and of actitics of the youngsters mvolved led to breaking
the class mto small groups for part of cach day. One group might he
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Tyler street. Erected, 1847.
Evtablioned, 1847. ¢ QUINCY SCHOOL. Cost, $60,210.18.

Quincy School, Boston, first American public
school in which children were arranged by
grades. The first floor plan is shown at the
left. The assembly hall “for devotional serv-
ices and other general exercises” was on the
fourth floor. The scholars’ desks and chairs—
also shown—were a great step forward. They
came in seven sizes to fit the scholars and
were “screwed immovably” to the floor. The
Quincy School, over a century after it was
built, is still in use.
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The introduction of the kindergarten made

for larger rooms and more flexibility in fur-

nishings and program

24

... and so did John Dewey’s ideas of learning
by observation and by doing rather than by
rote.

carning out thair study of home geography by building a model of their
aty out of wooden blocks; another, concerned with arithmetic, might
set up a small shop to sell supplies to the “city builders” n exchange
for homemade units of currency, thereby having direct experience with
adding, counting, and subtracting. Still another group, as part of their
science study, might grow plants native to their geographic location—
or cven keep small anmmals, Such varied and mobile activitics made a
great demand on space. Not only was more space needed, it was neces-
sary to have movable furnishings as well to allow for changing activities
during the dav. In addition, there was now a nced for new kinds of
storage facilitics to house the many varictics of materials used by the
children.

We must not overlook the influence of the kindergarten on the ad-
vent of larger rooms and greater flexibility in program and furnishings.
The first public kindergarten in our country was opened in St. Louis
in 1873. Tt was alicn to the existing school system. Its emphasis was on
the individuality of the child, on the unfolding of his unique personal-
ity, and on his ability to function cffectivelv as - social creature in
rclation to other children. It encouraged children to build, work, and
play together. Music, art, dancing, and other forms of creative expres-
sion were used to rcleasc native talents and encrgies. (These were the
beginnings that vears later provided material for the cartoons lampoon-
ing this morc indulgent approach to childhood, which would typically
show a puzzled parent viewing a report card with the legend, “A in
Sandpile.”)

The trend was irreversible. Rooms had to become bigger. Furniture
had to be unbolted from the floor. Open shelves and new storage space
for paste pots, scissors, clay, paint, and building materials had to be
supplied. Somc rooms had sinks installed in them so a ready water
supplv would be available for scicnce experiments and art work.

Another innovation, which came to us this time from Finland and
Sweden via the Philadclphia Centennial Exposition of 1876, was manual
training, then called sloyd. Metalwork and woodwork objects, turned
out by foreign students and displaved at the Exposition, were highly
praiscd by the then president of the Massachusetts Institute of Tech-
nology. In 1878 the first manual training school was opened in St. Louis,
and eventually manual training courses were incorporated into the
curriculum of the upper clementary grades. For girls it was in the form
of needlework, weaving, and the home arts; for boys it was wood- and
metalwork. The point was that youngsters would develop a respect for
the dignity of labor and the usefulness of objects, and would have,
in addition, the expericnce of doing their own work from start to finish.

By the carly 1900s the elementary school with kindergarten rooms,
rows and tiers of uniform classrooms, assembly halls, and shops had
been fashioned. The trend toward additional space per pupil and addi-
tional facilities continued into this century. At the turn of the century
the total space per pupil normally ranged from 40 to 80 square feet.
By 1940 the range was 80 to 100 squarc feet per pupil, and in the
postwar period the range was from 80 to 130 square feet.

The Secondary School Mecanwhile, in the sccondary school, even
more revolutionary changes were going on. Its status as a legal part of
the tax-supported, public school system had been established by the
Kalamazoo Decision back in 1874. The high school had become an
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extension of the clementary school, providing a ladder on which all
children could move from the ABC’s at the bottom way up to a high
school diploma—an indigenous American creation whereby an educa-
tion became available for all youngsters regardless of economic class
or social background. While in the 1860’s there were only some 300 high
schools reported to be in existence, by the turn of the century their
number had increased to over 6000. Public pressure for more education
for more people, combined with humanitarian and labor union opposi-
tion to child labor, steadily incrcased the proportion of young people
attending sccondary schools. In the period from 1899 to 1920 cnroll-
ments doubled cvery decade. At the same time, the average 1.Q. of high
school students dropped from 115 to just over 100.

In 1910 the junior high school appeared on the scene to help
children make the transition from the less formal atmosphere of the
clementary school to the morc formal environs of the high school.
Here, too, they were t~ be provided with opportunities to explore their
intcrests and aptitud- orc dediding on the kind of high school they
would go to.

By now the high schools were having to meet the needs of great
numbers of young pcople with a very wide range of abilities and in-
terests, and they began by offering watered-down college preparatory
work, some shop work, and a few clerical courses. Later the states, and
in 1917 the fedceral government, encouraged vocational training pro-
grams. Commercial education grew in importance. All these programs
took more and more space and equipment—typing and shorthand
rooms, accounting rooms, office machine laboratories, and shops for
automobile mechanics, metalwork, machine tools, printing, and car-
pentry.

While some of the large city school systems spiit up the high school
by functions, college preparatory, commercial, vocational, or technical,
most smaller communities held them all together in one school which
came to be known as the comprehensive high school, a peculiarly
American institution. The students were sorted and placed on tracks—
college preparatory, vocational, or commercial. Guidance counselors
were added to aid in the sorting, to help students choose appropriate
courses and eventually careers, and to help counteract the growing
impersonality of the high school. Offices, guidance centers, and confer-
ence rooms were added.

Other subject areas—music, physical education, and science—were
to add further to the secondary space requirements.

Vocal music was recognized as a school subject early in the nine-
teenth century. Instrumental music had to wait until about 1900 to be
given recognition as an extracurricular subject. Improbably enough, it
was via the first World War that music really found a place for itself
in the schools. Edwin Birge, music education historian, writes:

The effect of the World War (I) upon music in the public schools
was beyond calculation . . . . fundamental importance (was) given
to music in winning the war. The value of music was brought home to
the people . . . with all the force of governmental sanction. . . .
Organized singing in the camps and community singing at home
becaine a daily experience . . . . no less significant was the enormous
prestige given to band music. Bands were needed for every training
camp aud for every regiment . . . morcover the military training

S e ;e A,

Manual Training—woodworking for boys, the
domestic arts for girls, called for more space
in the school.
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mtroduced into the Ingh schools of necesaty required a band for

every school W became, for a tume at least. a sigmg nation
welded together by the unifving power of muac. The . . . cffect

cducationally was an unguahficd aceeptance of music as a major
subject on the part ¢ both school authonties and the taxpavers
of the naton.

Perhaps Birge overemphasized the mportance of the war and the
mmediacy of its cffeet, but 1 1927, at a supenutendents’ conference
of the National Education Association, a resolution was passed which
read, “. .. we favor the mclusion of music in the curnculum . . . on
an-cquahty with the other basic subjects . .. we beheve an adequate
program of high school music mstructicn should include credit, equiv-
alent to that given to other basic subjects. . . The addition of in-
strumental music as a regular subject meant additional specialized space
m the school.

Major credit must be given the Germans, who immigrated in great
waves in 1848, for the mtroduction of physical education into the school
system. Fimphasis was on gymmastics, not games, and these activitics at
first took place in school corridors, bascments, and attics. While a few
college gyvms were built carlier (Harvaid had bwlt the first in 1820),
it was not until after the Civil War that the physical education program
really began to develop. The colleges began building gyms, Dartmouth
m 1867 and then Princcton (theirs was very advanced with cight long
bathtubs lined with zinc ), and gradually the secondary schools followed
the colleges” leadership.

The first World War again provided the impetus for cducational
innovation. The fact that one-third of the men drafted for service were
rejected as unfit gave rise to great public concern about physical fitness.
As a result, greatly expanded facihties—swimming pools, spacious gys,
and large athletic ficlds—sprang up across the country. Sports, particu-
larly hasketball and football, became mereasingly popular, replacing the
gymmastics which had been the backbone of physical cducation. This
was also the peniod when the question of grantmg school credit for
physical cducation classwork was seriously fought out. (In 1924 onc
school official, opposed to it, said: “It would be as mach out of the
general scheme as giving credit for cating wellbalanced dinners.”)
The movement for recognition was too far under way to be defeated,
however, and by 1930 over a third of the states were granting credit.

While physical cducation camc under attack in the 1930's as an
cducational friill, World War 11, and the fact that more men were
rejected for military service than were accepted during World War 1,
again brought mtensive concern with physical fitness. To a lesser extent,
so did the Korcan War, Consequently we have gvms, locker rooms,
showers, and the allied space allotments for physical education that
arc taken for granted today.

Science equipment was in common usc in the carlv nincteenth
centuny, though it was then ealled plulosophical apparatus. Neverthe-
less, regular sccondary school laboratories did not come until a later
date under the impact of college requirements. Harvard, m 1872, ac.
cepted physics as a subject for admission and, because of the lack of
standardization w the sccondary schools, proceeded to dictate m detaj]
the nature of science instruction which weuld be accepted. Among
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these requirements were a speafied amount of laboratory work to he
done cach week and evidence of sneh work m the form of wntten
records.

While the carly mmcteenth century lab work, such as it was, had
dealt with plant and animal morphology (later on botany and zoology
were combmed and tanght as ology ), the purposes of science teaching
were pnmanly rehigions and desenptive. From 1870 on, when the
iaboratory method really came into use, the rehgious objective grad-
nallv dhsappeared and  the dommant objective of science teaching
became the development of the facnlties of reasoning and observation.
T'he laboratory: mannal was developad to aid m the cfhicieney of -
struction, and scienee education became a formal, highly systematized
affarr. Elaborate and complete labs were provided for secondary schools.

General science came mto the schools about 1910, finding 21 foot
hold m the jumer high, where it was incorporated mto the curriculum
to serve two purposes—as mterpretation of environment and as pre-
high «b sploration of the seiences. Chemistry was first reporied as
a subjecv  ie sccondary schools by the U. S. Office of Education in
1900, Fundamentals of clectriaity, acrenautics, and conservanen were
first listed as academic rather than vocational courses in 1949. With the
recent overwhelmmg advances in science, scientihic instruction must
hecome a necessary part of the education of all voungsters, not just a
speciality for the few who choose it. This has been and will be an
cmphasis that contributes to the size and cost of the secondary sclool.

As the vears have moved on and the schools have had to increase
thar subicet matter offermgs to keep pace with the quickly changing
developments of modern life, so. too, a broadened coneept of the
school’s total role in the community has cvolved.

No one questioned the old Latin adage we ali lcarned in high
school that a sound mmd requires a sound body, but no one did any-
thmg about it for a long time. It took a series of dangerous epidemics
to bnng about the emplovment of the first school nurse in the United
States, m New York City in 1902, Ter job was to inspeet the children
cach dav. But what had started out merely as an cffort to detect and
control contagious chscase developed into a program of tests for cve-
sight, hearmg, and dden physical defeets. By 1911 there were 415
school nurses at work m almost as many cities. This recognition that
conmumtics wanted thar schools to be partially responsible for the
physical well bemg of the child meant new spaces in school buildings
for health suites where physicians and nurses could carry on thar work.
Today, in many schools these health suites include dentad clinics.

The commumty service coneept of the schoels has made them
avanlabic wot nsr for leamming, but for reereation as well. The places
where school buldigs stan. have grown agger. The old schoolvard
with the tall wice gate around at has been opened up. Tt was literally
opened bak m the carly part of the century, when the plavground
movement got under way, by unlocking the gates and perntting the
children to plav during afteischool hours. In time this expanded to
mclude orgamzed vacahon programs with arcas for gardening and
plavmg ficlds  (Ciassrooms themselves have opened up, and in many
plices where school courers are offered 12 months a vear, classes

arc conducted ont of doers.) So the old paved schoolvard of yestervear
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School sites have opened up . . . Syosset High
School, Syosset, Long lIsland, Eggers and
Higgins, architects.
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The one room schoolhouse—often better
to look at than to learn in.

has now become almost a small park—five acres for an clementary
school and ten acres for = igh school have come to be considered
mmmal site standards

School buildings no longer stand idle after three o’clock T hey
serve as ceniers for adult activities of all kinds—adult ediieztion classes,
amatcur theatricals, civie affairs, and community wectings. More and
more they are called upon to supply the needs of an adult population
with greater Icisure time and the desire for group recreation and part-
time education.

FROM ARCHITECTURE TO EDUCATION

These developments in program and teaching methods were not
the only forces affecting the American schoolthouse. Traditions and
tecchnolegy of building and architecture, as well as American standards
of design in all fields, were undergoing basic changes.

ITistoricallv the school was not architecture, at least not notable
architecture. The important architectural buildings for education were
colleges and universitics. Talbot Hamlin’s monumental Architecture
Through the Ages refers in passing but four times to schools. Sigfried
Gicedcon’s Space, Time and Architecture acknowledges the existence of
no primarv or sccondary school. Hugh Morrison’s Early American
Architecture mentions the school wing of Lec’s house, Stratford, and
the carly “Boston Latin” of which we have no architectural records.

If we turn back the clock possibly we can see why. The lonely
onc-room school with its bell in a truncated steeple acknowledging the
traditional afinity of church and school—even though legally separated
—is a pleasant sentimental picture, But if we wipe away the cobwebs
from our wision and look at the schools of 1848 with contemporary
cves, the picture changes. In Henry Bamard’s School Architecture
(charactenistically written by an educator not an architect), he quotes
the following, not atypical, report on the schools of New York Statc.

. . 544 out of 9368 . . . visited, contained more than onc room;
7,313 were destitute of any suitable play-ground; nearly six thousand
were unfurmshed with convement scats and desks; nearly eight
thousand destitute of the proper facilitics for ventilation; and upwards
of six thousand without a privy of any sort; . . . And it is in these
miserable abodes of accumulated dirt and filth, deprived of wholesome
air, or exposed without adecuate protection to the assaults of the
clements, with no facinties for necessary exercise or relaxation, no
convemence for prosccuting their studies; crowded together on benches
not admitting of a moment’s rest in any position, and debarred the
possibility of vielding to the ordinarv calls of nature withoat violent
inroads upon modestv and shame; that upwards of two hundred
thonsand children, scattered over various parts ot the State, are
compelled to spend an average period of cight months during cach
vear of their pupilage!

This is not the stuff from which architectural historv is made. The
influence of Henry Bamard and Horace Mann, among others, led to
generally improved schoothousing and equipment.

The oue-room school continues unchanged in many ways. its im-
provements cvolutionary both i space and in pedagogical techniques.




I'ven today onc-fifth of our clementary schools are one-tcacher schools.

But with the rise of nincteenth century industrialism, the character-
istic school became the imposing buildings which, adorned in the
fashionable, cphemeral tastes of the period following the Civil War,
became standard for America until the end of the 1930’s. Whether thei:
faces, applicd like icing to a cake, were Gothic or Spanish colonial,
Greck revival or Victorian, they were essentially a serics of one-room
schools, stacked up for two or three stories, to which a caverl.ous gym-
nasium and avditorium were often added along with a few other
specialized spaces. Despite local autonomy in school matters these
buildings arc startling in their nationwide similaritv. Improvements in
such schools were substantial during the early twentieth crntury, par-
ticularly in health and safety factors. Heating, lighting, toilet facilities,
cating facilitics, space per pupil, and fire safcty advanced considerably,
but architecture stood still. In the 1930’s and carly 1940’s the historical
gingerbread often disappeared leaving a brick box with holes for win-
dows in a styvle which can be described only as neuter.

A schoolhouse could be ordered in any his-
torical style, and sometimes in indescribable
styles . .. occasionally the spirit ran out and
the community was left with nothing but a
brick box with holes in it.
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There were notable exceptions to these monumental buildings with
their impressive entries and halls and their depressing rooms. Frank
Lloyd Wright's Hillsdale Home School in Spring Green, Wasconsm,
donc at the turn of the centnry, and Dwight Perking' Carl Sclmrz
High School in Chicago in 1910 were two that pointed the way toward
open planning, a scale more appropriate to the younger generation, and
a freedom from the dictates of historical eclecticism. But ex-eptions
were rarc until just before the Second World War when an explosion
of architectural creativity hit the schoolhouse.

Heralding the cxplosion was Neutra’s work in California in the
1930’s. 1940 saw the construction of the Crow Island School in Win-
nctka, Hlinois—a schoolhousc that called considerable attention to its
new forms and idcas. Saarinen and Swa:son, Perkins and Will, were
associated a chitects. Their building influenced not only school aichitec-
ture as architecture, but also the relation of plant to program. It was the
result, as Lawrence B. Perkins has written, “of months of study on the
part of teachers, architects and administrators.”

Carl Schurz High School, Chicago, 1910, one
of the few schools of the period with archi-
tectural originality rather than historical
decoration. It's still in use. Dwight Perkins,
architect.

Ancther pioneer of
modern schoo! design
was Richard J. Neutra
who designed the

Corona Avenue School,
Bell, California, in
1935. It was the first
application in the
United States of a slid-
ing glass door, combin-
ing indoor and outdoor
classroom space, and
the first school in
which classroom corri-
dors were eliminated.
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Crow Island Elementary School. “Each room
was to be a colorful, flexible, child-scaled
work space.” The architecture flowed from
the idea of the self-contained classroom.
Saarinen and Swanson, Perkins and Will,
associated architects.




No archtectural Instonan could overlook  todav's schoolhonse m
\mcnca o abroad Fapenmentation m forns and matenals and an
mcrcasing rwiahzation of the mportance of education all over the world
combined to set ths explosion off. Giedeon, who turned Ins back on the
s¢ lioollhiouse m 1940, devotes a whole section to schools w Ins Decade
of New Aiclatecture, pubhished m 1951 Tle desenbes schools e the Classroom, Crow Island
Umited States, Holland, Ingland, Switzerland, and Puerto Rico. But
notable examples could be found m Scandmavia, Japan, Germamy, and
Latm Amena Walter NMcQuade’s Schoolhouse, with a gallerv of
nagnficant ilhistiations of postwar schools m the United States, 1s Ingh
teshmony that some of thie finest m modem arcIntecture is represented
nt our new schools,

Irom the drab three-stoiy school wath ats asphalt or gravel vard and
wire fenee. new forms have sprung. One-story schools have fingers of
classrooms reachmy out for sun and air. Tesagonal, pentagonal, and
round clusters of school room, break up the forbidding massiveness of
vesterdav’s schoolhouse and mvite the pupil to enjov education. Loft
plan schools with movable mtenors adunt our mabilitv to predict the
future of education and allow for tomorrow’s change. Campus schools
with a number of buildmgs isolating functions within the school are
breaking down the big school mto units of manageable size so that the

identity of the pupil isu’t crased m the ms itution operated, theoretically
at lcast, to develop him as an individual,

With this sudden cruption of new forms and with accelerated
changes m school program, particularly in sccondary cducation, the
tvpical school board is bemg asked to make more decisions than cver
before. 1l 1925, the question would be how many classrooms should
the school have, and in what classic or Medieval stvle can we decoratc
it. Today the same board must examine not only new teaching programs,
but also a great varicty of architectural solutions involving moncy,
materials, esthetics, and functions. To muddy the waters, inflation has
made cvery new school more expensive than the last.

What were some of the reasons for the changing school? They hailed
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from scveral sources. Iirst, there were the aforementioned changes in
cducational program and philosophy. IYor example, here are some of the
cducational  requircments called for in the Crow Island School:
“. .. the classroom was to be a place for a fully rounded learning and
living cxpericnce at cach age group; that cach room was to be a colorful,
flexible, child-scaled work space where the learning activity of childhood
could be channeled cffectively and pleasantly. Fixed scats were ruled |
out. A room had to be provided where cach scat could be placed in any

position 1 relation to the other children, in relation to the teacher, in

groups or as individuals, or sonictimes cven in . . . formal rows . . .
Twelve-foot ceilings were barred. Nine feet was accepted as reasonable
residence-scale compromise. Light ‘from one side only’ was removed as
a limitation. Two sides were insisted upon. Color, warmth, and a place
in which to work aud act vigorously—these were keynotes of the carliest
program.”
These arc not qualitics people looked for in a school at the turn of ‘
the century.
Sccond, new requirements for functional cfficicucy, health, and com-

fort were brought into cffect. Lighting standards have changed. Safety
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The Heathcote School, Scarsdale, New York,
1953, product of the search for a new scale
and form. Perkins and Will, architects.

e e

F’W\y«a Plan

Finger plan proposed for . Ware Clary Junior High School,
Syracuse, New York. Pederson, Hueber and Hares, architects.

and cconomy brought the school down, often to onc storv. The three-
story buildngs of the turn of the centuny were often severe fire hazards.
Fire safety in multiple ston buildings is cxpensive.

In the scarch for proper ventilation it should be remembered that
there 1s no other work arca common in our socieh m which people arc
packed so long and so tight as they are in cven a good school. No office
would consider 30 squarc feet adequate space for an cmployee. Short of
air_conditioning, cross ventilation < the best assurance of first-rate
ventilation, particularly in warmer climates.

Bilateral lighting, skyvlights, and clerestory windows are all attempts
to cqualize the natural lighting on both sides of a school room. Added
consciousness of the importance of good lighting for children has
spurred architects to open up the school for this reason as well. It was
the architects’ scarch for improved ventilation and lighting which con-
tributed to the finger plans and other open plan schools.

American standards of comfort, of ventilation, heating, lighting,
plumbing, and furnishing have all changed during the period of more
than a century since Barnard described the deplorable conditions of the
American schoolhouse in 1848. No onc would scriously consider using
the public highway as a toilet for the school as was commonly the case
in Barnard’s day, nor would we return to the 1880 standards of toilets in
the bascment of a threestory building. Most standards have changed
less dramatically than our plumbing standards. Bu* office buildings,
hotels and motels, shopping centers, factories, and homes all reflect
changes in accepted standards of comfort and architecture. The school-
housc shares in the standards of the society which produces it.

A third important, though less tangible, contribution has been the
scarch for an appropriate scale and aesthetic expression for the school.
With the disappearance of classic decoration suggesting classical knowl-
cdge and academic Gothic suggesting the medieval university, the archi-
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Edgemont Junior-Senior High School,
Greenburgh, New York. Warren H. Ashley, architect.
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Hillsdale High School, San Mateo,

Califormia. John Lyon Reid and Partners, architects.
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Hollow Tree School, Darien, Connecticut.
Ketchum, Gina and Sharp, architects.

Tower Street School, Westerly,
Rhode island. Alonzo J, Harriman, architect.

Uster. Plan




tect starts afresh with the queshon of how a school should look.

Gencerally the trend to humanize the school and to reduce it in scale,

'/

171 . 7

particularly the clementary school, Tas been a continumg objcctive.

r 23

Let the school be inviting rather than imposng. To a lesser cxtent this
has been truc of the sccondary school as well. In an cffort to reduce the
impersonahty of large high schools, the school program and admimstra-
tion have been decentralized. This has been expressed i the decentrali-
zation of buildings both to clarify and to contribute to this concept.

[ Il--'vl /—!.‘l I- J
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A fourth reason for change has been architectural development. The
historical styles arc gone. New shapes, new forms, a desire to usc
machinc-made and natural matenials more frankly and honestly, and
the disappearance of applied decoration in favor of integral design
characterize the better schools today.

These devclopments are more apparent if we turn to aichitecture
in general for a moment.

American architecturc in the latter half of the nineteenth century
was developing in an original and indigenous direction during what
Lewis Mumford has called the “Brown Decades.” H. H. Richardsen was

First of the skeletal skyscrapers was William dcw.e]opuilg new fo;msa The .sChlSl’l.] betw:en] arch}n}tecture ;s artfand
LeBaron Jenney's Home Insurance Building, g;]gmeermg] wa]s bridge k Lm;nst.ulhvan]an the ]ot er ]mem c]rs of the
Chicago, 1885. It was supported entirely by 1cago school were ac now.e ging without apo og.y the machinc age,
its iron frame the skyscraper, and the exterior wall no lenger designed to hold up a

building but hung there to shield it from the elements.

In 1885 the first true skeletal skysciaper was completed in Chicago
by William Le Baron Jerney, and the greatest architectural revolution
in history was under way. Jenney’s Home Insurance Building was sup-

38 ported entirely by its iron interior framing.
Two new materials made this revolution in building possivle: the
development, in 1855 by Bessemer, of the process by which economical
Monadnock Building, Chicago, the last of the stru.ctural steel was made availe?ble and tht.i development, by the French
engineers Hennebique and Coignet, of reinforced concrete.
great masonry skyscrapers, 1891 . Note the ) )
thickness of the supporting walls at the These tho materiais have heen v1tal. to .the deve10pmen.t.of conteim-
ground floor level. Burnham and Roos, archi porary flrchltecture. S'tructu.rz.ﬂ steel with its strength, .ablhty to span
tects. great distances, and its resilience soon replaced cast iron; reinforced
concrete with its economy and its flexibility combined some of the
more desirable qualities of steel and masonry.

Louis Henri Sullivan became the most articulate spokesman of this
changing architecture in America. He wrote in 1896, “. . . form ever
follows function and this is the law. Where function does not change
form does not change.” Why should a bank look like a Greek temple
or a high school like a Gothic cathedral? And why should an office
building look like a collection of “. . . separate, distinct, and unrelated
buildings piled one upon the other until the top of the pile is reached,”
rather than simply a top and bottom and a series of identical floors
between made to “look all alike because they are all alike.”

But Americans were not confident of the validity of their own
aesthetic developments. The overwhelming success of the neoclassicism
of the New York firm of McKim, Mead, and White at the World's
Colu abian Exposition in Chicago in 1893 set back American architec-
ture a generation. The primacy of historical eclecticism in architecture

was reestablished. “It killed Sullivan and it almost killed me,” wrote
Frank Lloyd Wright.
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The Gage group, three late examples of the Chicago style, 1898- | ) | g !
9, which still look modern today. Louis Sullivan’s Luilding (right) ‘ 3 I * 5
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was originally only eight stcries, the top four were added in ‘ - >, i
1902. The two buildings in the center were by Holabird and ' ]
Roche. To the left is a more contemporary, or at least newer, I ! ’ il I g
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The Chicago World's Fair of 1893 turned American architecture N et e e
back to sterile histerical eclecticism. McKim, Mead and White's

Agricultural Building at the Fair was typical. “The damage. ..

will last for half a century” said Louis Sullivan. X
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Mr.o Wright's near dennse seems somew hat exaggerated, to para- '
phrase Mark Twam, for he sunived an additional 66 vears, but the
general run of architecture m Amenca suffered greath, and many of
the thimgs that Jenney, Root, Sullivan, and Wrnght were pursning only
came back to Amenica a gencration later throngh the work of i+ pean
architects such as Gropis, Le Corbusier, Mies Van det Rohe, 1, ok,
and therr collcaguces.

Suring the depression, arclutects, among others, had plenty of time
for thinkmg and plannng. albeit on an cmpty stomach. With the end
of the depression came war and the nceessary curtailment of much
building. After the war came the building boom and suddenly idcas
sprang from the drawmng Loards to change the face of America and most
of the world. And the end is not in sight. New curvilinear forms in thm
sheil remforced concerete, Buckinmster IFuller's geodesic dome, new
mcthods of carth moving, plastics for buwlding, laminated wood, and
new adhesives may revolutionize building as much as William Le Baron
Jenney's Home Insurance Building.

New forms, new materials, and new ideas in school building—
Thin shell concrete makes the dome of Eero Saarinen’s auditorium (left) at the
Massachusetts Institute of Technology, Cambridge.

M.L.T., with assistance from Educational Facilities Laboratories, Inc., is continu-
ing development of the school below, built of a series of plastic hyperbolic para-

boloids, light, strong, and quickly erected.
40 g g quickly

N

[ 4




. . . ' . ,,,:r, ." N ',
Lo m.”‘ ~
it J; # t‘ e ! -
% amm |

Thin shell concrete is used
for the hyperbolic parabo-
loids of Washington’s North
Seattle High Schoul. Nara-
more, Bain, Brady and Johan-
son, architects.

Laminated wood arches
span the auditorium of the
Hunt School, Tacoma, Wash-
ington. Robert B. Price,
architect.

The geodesic dome school built of repeti-
tive mass produced elements, was designed
for Kaiser Aluminum Company by Mason,
Muntz and Associates, architects.
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Changes in Selected Cost Indices 1915-1956

% increase
to 1956 from
1915 base year

All items (consumer prices) 255%
Farm products (wholesale) 241% *
Food (consumer prices) 272%
Farin Wage rates 531%
Textile Products (wholesale) 257% *
Apparel (consumer prices) 181%
Metals and metal products 231%*
Average hourly eamings, production
workers, all mfg. 888% t
Building materials (all) 468%
Structural steel shapes 396%
Cement 347%
Hourly wages, all building trades 636%
Building cost index (EnR) 515%

* Appioximation, not strictly comparable
t Base year, 1914

SOURCE: Department of Commerce, De-
partment of Agriculture, Department of
Labor Statistics, National Industrial Confer-
ence Board
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What have these changes in school building meant in terms of
dollars?

Have school costs gone up? The answer is ves. Have they gone up
more than other building costs? The answer is no. A U. S. Department
of Commerce study, shown in the graph cn this page, indicates that
educational buildings have, in fact, been holding the linc in the infla-
tionary postwar period While the cost of building schools has gone up,
it has not gonc up as much as the cost of commercial or other institu-
tional buildings.

As a background for examining school costs, let us look for a
moment at what has happened to building costs in relation to other
sections of the economy. (See table to the left.)

Obviously building costs have risen more than many other costs—
more than the cost of building matenals though somewhat less than the
cost of labor in the construction industry. Two factors account for this.

One is the increasing quality of building todav compared to that
of 15 or 20 years ago. (There are more amenities in today’s building, such
as morc and better pluinbing, better heating systems, air conditioning,
and greater electric load capacities. Greater firc safety also costs money
but is expected today.)

The other factor is the rather small increase in productivity in the
building industry. New building output per contract construction worker
was 12.7 per cent higher in 1957 than in 1948, while the average Gross
National Product per worker in the economy as a whole rose 22.9 per
cent i the same period. (One of the reasons for this may be that build-
ings, even with prefabricated parts and modular construction, are still
to a large extent handcrafted affairs. They are put together bolt by bolt,
brick by brick, and there is a limit to the number of bricks one man can
and will lay in an hour.) Whether building productivity can be in-
creased at a rate comparable to other fields is open to debate.

Source: Benjamin D. Kaplan. “Trends in Valuation per Square Foot of Building
Floor Area in 37 Eastern States” Construction Review, U. S. Department f Commerce, May 1958.
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The original Mason School, 1852-1901
Newton, Massachusetts
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Second Mason School, 1901-1959
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Rich and Tucker Associates, architects.
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“In every affair consider what precedes and
what follows, and then undertake it.’
EPICTETUS
The right schools, i the right places, at the right times . . . these

arc the aim of system-wide planning. Often benefits bevond even these
accrue. In San Mateo, California, early site acquisition saved the cost
of a high school. Conversely, another California community may losc
$1 million on transportation costs alonc, duc to lack of system-wide
planning.

Keeping ahead of continuing crisis begins with thinking about the
total constellation of all the school buildings m the community and not
just about individual schools one at a time. It requires the periodic
assessment of existicrg facilitics and the relation of current need to
future need.
® Arc the present schools adequate?
® Arc they well located?

u Is there a projected schedule for the replacement or rehabilitation of
schools as they become antiquated?

® Is there (and will there continue to be) a proper balance of space
between ~lementary, junior high, and senior high schools so that all
levels can be ept reasonably full from decade to decade?

2 What changes arc taking place m the community?

w If population is increasing, what is the nature of the growth? If it is
decreasing, what is the nature of the shrinkage?

s Will there be other schools—private or charch-related—which will
duplicate the public facilitics?

w Is the school system large encugh to run good schools cconomically,
or should it plan for consolidation?
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Economy is an important aim and benefit of system-wide planning.
While discussions of school cconomy usually are focused on a single
building, svstem-wide planning mav offer greater possibihtics for real
ccononues than any other part of the school planning and building
process For example, take San Mateo, a bursting California commu-
mtv. This case study deals with just onc phase of their system-wide
approach—the acquisition of building sites. It shows how the ultimate
cconomy of a school building program mav be determined long before
the architect sets pencil to paper. By carly acquisition of sites money
was saved—$3.5 million to pay for the cost of an entire high school.

San Matco hes 15 miles south of San Francisco, an offspring of the
exploding metropolis. Following World War 11, it began to experience
a tremendous population growth. While in the 30 years between
1920 and 1950 1ts population grew from 6,000 to 42,000, in the
decade that followed the figures spurted dizzily upward, more than
tripling to a current population of 133,000, Enornous new residential
areas, industries, shopping centers, highway expansion, and commercial
and recreational establishments have all contributed to this
spectacular growth,

"_A_{.ﬁﬁ:":‘i Early in the 1950’s, faced with the nccessity of some type of long-
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Site of the Hillsdale
School, San Mateo,
California, just five
years ago and the site
as it looks today.
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TP AL range planning, the Board of Education called in professional

consultants from Stanford Umwversity and initiated a continuing
system-wide study. Their approach was twofold: (1) to predict future
school population, and (2) to spot the location of future building
sites. By analyzing existing facilities and their capacities and making
an accurate estimate of futurc needs (see enrollment graph), the study
attempted to arnve at the numnber and type of additional school
buildings that would be neceded.

The study’s forecast of the future high school population showed
that their 3,000 pupils (in 1950) would alnost triple in number by
1962. Thesc cstimates, plus a combination of Lharply rising land
values and imminent land saturation, moved the community. therefore,
to acquire five sites from three to ten years in advance of actnal need.

The difference between the value of the land at the time of
purchase and at the time of actual or estimated construction is at
present computed to be on the order of $3 million. (See Table 1.)
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Valuation

TABLE ] Estimated Differential
Per Construc- per Acre between early
Pur- Acre tion Value at Increase Acquisition &
Site Acres chased  Cost Date Construction * per Acre  Construction
Hillsdale 35 1949 $6,750 1954 $20,000 $13.250 $ 463,750
Mills Estate 39 1953 06,600 1957 35,000 28,400 1,107,600
Crystal
Springs 40 1954 3,100 1964 25,000 21,900 876,000
Barrett 30 1957 9,000 1960 18,000 9,000 270,000
Crestmoor 40 1957 5,000 1962 24,000 16.000 640,000
$3,357,350
PLUS INCOML 400,000
CEEE—
$3,757,350
L.ESS EARNING POWER 225812¢
NET DIFFERENTIAL $3,531,538¢

*'The estimated values were determmed by a consensus of three qualfied real cstate appraiscrs who have long

evperienee m-the commnmty and were mvolved m some phase of the acquisition of onc or more of the above
sites

" The district has to date realized some $400,000 mi mcome from the sale of soil taken from the Barrett and
Crestmoor sites for fill The soil was removed m the course of carth moving operations 1 accordance with district
speaifications designed to prepare the sites for school building construction.

“This figure represents the amount of money which was lost to the school district by takmg the above prop-
ertics off the tax rolls, plus the amount of carmings wlnch the purchasc price of the propertics would have yiclded
(at 3%2%) dunng wnc penod the property was not bemg used.

“"The total savings wlich will accrue to the school district from the carly a.qwisition of these sites 15 equiva-
lent approximately to the construction cost of one large Ingh school.
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The tme savmgs mea sitmition such as this can never be deternmmed
with saentific preaiston Nor can there be a preeise fmancial and educa-
tional accountiug of the losses due to lack of plannmg. How do vou
begm to compnte the cost of msplaced bulldgs with their excessive
pupil transportation charges> Or wfenor sites which dictate mgher
comstruction: costs? Or overcrowded  classrooms? Or donble sessions?
One of these or all of them can be the result of lack of planning. The
last item alone, donble sessions, can by atself mean a substantial waste
of moncey, smee mstructional costs represent more than 65 per cent of
the education dollar Under a double session schedule g bulding must
be operated i slafts, which means that the tune of dailv instruction
must be reduced from six or seven honrs to five. The teachig staff,
however, must still be pand for full-time work. Factors such as thie,
though hidden, are real and are ommous,

Community-wide participation is a benefit of svstem-wide planning
that may operate in so subtle a manner that it sometimes gocs unreccog-
nized and cannot he counted m dollars and cents, The svstem-wide
planning process provides an opportunity for the participation of large
and diverse groups of people. Sometimes largeness and diversity make
for slow and cumbersome movement. But communitics mrust cope with
groups who have different points of view, who are motivated by special
interests, and who often do not understand or agrec on ultimate goals.

Wahile the school board will alwavs carrv major responsibility for
initiating and carrving out the cducational program of a community,
that program will flourish and be most successful where it has the active
support and understanding of the whole community,

Broad participation makes the knowledge and skills of a varicty of
people available to the school board. Tt provides a common ground for
communication and understanding among the participants. The very
involvement of a broad basc of individuals, groups, and agencies all
concerned with the pursuit of a common goal—the attamment of a
good cducational program for their community—is itself a long step
toward success.

Such factors as land use policy, the service of utilitics that could
affect the choice of sites, a commercial devclopi..>nt that could cause a
shift in population and disrupt attendance boundary lincs, and the
influx of new industry which would cause a major in-migration of fami-
hes can upset the best laid Plans. State cducation agencies, university
personmcl, professional consultants, and the school staff can contiibute
to the planning process; but the special knowledgc of the local planning
commission, the Chamber of Commerce, the state department of high-
ways, the local utility company, the superintendent of parks, residential
developers, scrvice clubs, bankers, and lawyers is a service that should
be tapped. In addition, groups such as parents and citizens committecs
arc m a position to help by supplying pertinent information and by
contributing their services for a pre-school census or house count,

POPULATION PREDICTION FACTORS

System-wide planning, then, is the first key to cconomy. The frst
step s to look into the future and make estimates about it. The esti-




mates should be the result of exhanstive studies of all the factors which
can be expected to mflaence the size and direchion of the school dis-
trict's population growth or shrmkage How good these estimates are
will detennme how cfficiently the system-wide plan works.

Somectimes, unfortunmtcly, estnmates are based on no more than
guesses, as m- the case of the school board winch rehed on the town
octogenarin’s knowledge of “who owned what and who would sctl,”
a sort of mtellectual diwvmmg rod for determmmg possible locations of
future schools.

One of the factors whizh comphcates enrollment estimatimg s just
a small by-product of that hage phenomenon taking place throughout
the world that has come to be called the “population explosion.” In
America alone, m the 12 postwar vears between 1946 and 1958, the
population has mereased by 33 million people. If the present birth rate
continucs, by 1980 there wall be approximately 260 million Amencans.
(In about onc generation we will have added to our country some 110
million, the population of the United States in 1922.)

In every community throughout the land the basic questions which
confront school planners are thesc:
» Ilow many school age children are there now? What arc their ages?
Where in the school district arc they living?
» Ilow many children will there be five or even ten ycars from now?
How old will they be? Where wil! they then be living?
» How many of these children, by age and place of residence, must be
provided for in the public schools?

“When will it ever end, Miss Hartley?
BB m
When will it ever end? — /m N .

Drawing by Peter Arno © 1936 The New Yorker Magaziné€; Inc.
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THE END OF A SCHOOLHOUSE

Why is a school discarded as no longer
useful? According to the forthcoming report,
Economic Planning for Better Schools,

by Professor A. Benjamin Handler of

the University of Michigan, which classifies
the reasons for abandonment of 54
Michigan schools between 1946 and 1952,
the most common were:

educational obsolescence, 38 cases

poorly located, 29 cases

no interior plumbing, 28 cases

no central heat, 28 cases

no handwashing facilities, 25 cases.

In most situations the discarded schools
suffered from more tan onc defect.

As Professor Handler points out, educa-
tional obsolescence is “undoubtedly even
more important than indicated. For if legal
grounds must be established for abandon-
ment, the justification is made in reference
to safety and health.” Many of the
defects i plumbing, heating, and safety
could be corrected if the building were
usable. Fducational obsolescence and poor
location consequently assumed even larger
roles as reasons for abandonment than is
immediately evident.

The guestions are simple cnough, but the answers are not. ‘They are
compeunded by another phenomenon, which 1s that people are moving
around the country at a rate and m numbers unprecedented m- our
history,

Americans are on the move. The average Amencan fanuly now
moves once every 5 vears. Just before World War 11 it was estimated
to be cverv 7 vears. Younger fanulics thesc davs move on an average
of cvery 22 years. And even ths rate of mobility is excceded by fanulies
who live in trailers and move once m every 20 months. (The proportion
of the nation’s annual private housing output represented bv mobiic
homes had reached 14 per cent by 1958.)

This problem of shifting masses of pcople—where they are moving
from, where they are moving to, and in what numbers—bccomes an-
other key question for school planners. Given these conditions of
population movement and change they must look into land use, home
building development, and housing occupancy in their districts, To
predict fnture school needs, it is necessary to know:

8 The composition of houscholds living in single, two-family, and
multiple-dwelling units.

® The number and tvpe of houses constructed in previous vears in
various scctions of the cormunity.

= The types of families moving into new or converted housing and the
number of elementary and high school children per family.

® The trend as to vacancies, demolitions, or shifts from residential to
commercial uses.

= The amount of vacant land available for residential construction.

® The type of construction likely to be undertaken on this land and the
rate of land utilization for residential construction.

Such housing data are still but part of the information needed.
Where new local roads are to be located, which arc to be built first,
when and where water and sewer lines are to be cxtended, what com-
mercial and industrial developments are occurring--all these are among
the factors that affect the rate of community growth.

If long., rather than intermediate, range projections arc to be made,
births must be estimated for a period of at least five vears—and this is
complicated.

There are no easy formulas which fit all these variables and provide
answers to all the questions. Which of the many factors arc most impor-
tant? What data are available and accurate? What additional informa.
tion can be secured? Local population and school cnrollment forccasting
demands choice and judgment—choice in the selection of the factors
to be studied and judgment of how to fit thesc picces of information
together.

One thing can be said for certain: an annual pre-school census iy
the minimum prerequisite to forecasting and system-wide planning.
Sometimes the registration of pre-school childrer: can be done by the
policc or other officers when the house to homse registration of voters
is taken. Some commumtics have used high school seniors to take the
pre-school census. But the fact remains that failure to take mventoin
can mean unexpeeted pressures and strains, with the result that it i
often necessary to meet cach crisis with hasty and expensive action.
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Percentage of Survival Technique: Among these more refied fore-
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casting methods, the simplest and perhaps the most widely used has
been the ‘percentage of survival technigue.”

52 The first step in this procedure is to estimate future enrollments by
computing the cstimated size of cach grade for the next immediate year
from the size of the present vear’s next lower grade. Of the children in

An example of a single class is used in this any grade, a certain percentage “survive” to enter the next higher grade
“Percentage of Survival” chart to show how the tollowing vear. This peicentage may be more or less than 100 per

cent, depending primarily on population clanges but also somewhat

class size can be estimated from year to year _ _ )
cn the promotion policy of the school system. In a similar fashion, some

for a 6 year period. . L
percentage of this new grade group “survives” again in each subsequent
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i vear as it advances to the next higher grade.
| By computing an average of what this pereentage of grade to grade
E surviva! has been for, .ay, the past five vears. it becomes possible to
| advance the present rotal school enrollment vear by vear, cach time
dropping the last grade and adding a new first grade gioup. The size of
this new yearly first grade is also estimated by using a “survival” ratio,
again based on past experience but this time on the number ot births
in rclation to those entering the first grade. The above graph illustrates
this method.

This method of torecasting is neat and orderly. But because of its I
very ncatuess, it may not alvays do the job. It is a technique winch
shor:id be wsed carcfullv and with an awareness of its weakness—a
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tendenay to oversimphfy the prcture. It takes all of the numerous factors
which more or less mdependenthy affect school enrollments and welds
them mto one smgle factor It savs that “m this commumty we feel
confident that what has beea happemmg m the past is continuing pretry
much as 1t has been,” or that ™if there are changes they are tendimg
to cancel cach other out, leaving the net balance of conditions about
the wav it was.”” In view of the quantity and quabty of the population
movement taking place in Amenca, this 15 often a dangerous assump-
tion. Some commumtics have gone wrong m usmg tlus teclmigue
because of the failure to take mto account the sudden in-migration
or out-mgrabon from church-related schools.

Long-Term Projections A truhv long-range plan for school facilities,
dhstrict by district, requires the most meticalous studv by persons highly
sophisticated in demography and city planmng, School svstems cannot
gauge the “ynamics of growth in vanous sections of the aity simply by
counting noses. The observation of Mr. Jehn Marshall, forier Chair-
man of the Board of Liducation of New York City, in a letter to the
New York Times, November 10, 1959, illustrates the difficulty, “The
history of the movement of populations i this (New York) aty indr-
cates that schools are planmed and built at about the pesk of child
population in the neighborhood. Shortly after the construction of
schools the population in most instances begins to dechne. This is what
happened, for example, at Parkchester, Children grow up and then
lcave home. When they marry they generally scttle m another neigh-
borhood, Icaving people bevond the chikl-bearing age in the old neigh-
borhood.”

As projections move from 5- to 10- or 15-vear periody, the possibility
of sentous diserepancices between cstimates and actual future population
rhange increases. While long-range cshimating is necessary because it
indicates the nature of future growth, it will not determine accurately
the need for a given number of classrooins for a given number of pupils.
Prudence demands that not more than a S-year penod be considered
within the range of rcasonably accurate cstimation, particularly in
rapidly changing communitics.

The compledty of projection has caused many a commomty to
resort to transportable schools, to recover quickly from unpicdictable
changes in enrollment. San Dicgo, Houston, Baltimore, and Toronto,
to namc but four school systems, are attempting through mobile school
facilitics to gain time to plan for permanent faclitics by providing
temporary facilities.

SYSTEM-WIDE PLANNING AND DISTRICT ORCGANIZATION

Ovcercrowded schools with double sessions are one form of waste,
but schocls with too few children arce another kind. In his recent study
of Amcenican sccondary schools, Dr. James B. Conant smgles this out
as a subject of special concern: “The enrollment of many American
public high schools is too small to allow a diversified curriculum except
at exorlntant expense. The prevalence of such high schools—those with
graduating classes of less than one hundred students—constitutes one

TN

Both here and aoroad there is the need for
classrooms which can be quickly assembledq,
dismantied, and moved on to other places. In
Jug, Switzerland, classroom units cre trans-
ported and set side by side to make a tempo-
rary schoolhouse Fritz Stucky and Rudolf
Meuli, architects.

Los Angeles has 3,300 transpertable class-
rcoms like the one below.
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taBLe II Total Population and School Age Population (5-19 Years Old):
United States, 1850-1980

School age
Total population
population (5-19 yrs. old)

{(m thousands)

Census enumcration

1350 23,192 8,602
1900 75.995 24,510
1910 91,972 27.931
1920 105,711 31,470
1939 122,775 36,165
1940 131,669 34,764
1950 150,697 34.936
Estimatz
1957 171,229 44,811
Projections
1960 180,126 49,782
1970 213,810 62,244
1980 259,981 76,206
SOURCES: .1850: 15th Census of the United States: 1930, Pupulation, Vol. 11
p. 576.

1900-1950: 1950 Census of Population, \'ol I, Part 1, Tab 1a 39,

1957-1980: U.S. Burcau of the Census, “iustrative Prorections of
the Population of the Umted States, by Age and Sex, 1960 to
1980, Current Population Reports, Senes P-25, No 187 (Nov
10, 1958).

of the serious obstacles to good secondary education throughout most
of the United States. . . . such schools are not in a position to provide
a satisfactory education for anv group of their students. . . . The in-
structional program is neither sufficiently broad nor sufficiently chal-
lenging. . . . Furthermore, such a school uses uneconomically the time
and efforts of administrators, teachers, and specialists. . .

Here again system-wide planning can play a major role. In the
course of such planning in many small communities, studies set up to
assess the schoolhousing situation point up deficiencies in the existing
district organization. These are usually the same—very small enroll-
ments, inadequate cducational and auxiliary services, deficient second-
aiy school program, and uneconomic size as an administrative unit.
What becomes apparent is that withiu the cxisting organizational
structure a tax increase may merely replace an old one-room school-
house with a ew oncroom schooihouse, but it cannot substantiallv
improve the quality of the educational offering. A new school building
cannot provide special teachers, for example, to conduct advanced
courses i science, mathematics, or foreign languages for the 5 or 6
gifted students out of a graduating class of 30. Nor can a new building
with a very small total pupil capacity provide facilitics for compre-
hensive academic and vocational course offerings. The answer is re-
organization. pooling the resources of a number of districts into 2
single consohidated school district. In this way the tax base is broadened,




larger pupil capacity is achicved, and the same tax dollar can buy
more education. Of course there will continue to be a great number
of small schools m arcas where population is thin, and steps can and
are heing made to improve such schools. But where distance bet veen
students 15 not the great problem and small schools persist, consolida-
tion should receive serious consideration.

Consolidation of school districts is not new, but in spite of the
overwhelming cvidence that larger school systems with wide tax bases
result n better and more cconomical education, we still have some
42,000 school districts in the United States. It has been estimated that
10,000 would be more in line with our needs. In some states the
majority of all schools are one-room schoolhouses. (Of a total of 2,547
schools in North Dakota, for cxample, 2,221 are one-room schools.
Nebraska has 3,431 one-room schools out of a total of 4.911.) Many of
these are inadequate and outmoded, and such small districts through-
out the country would be wise to take hecd of Dr. Corant’s view, that
“citizens who wish to improve public education might we;! devote their
energics to mobilizing opinion ir: behalf of district organization directed
toward the reduction of the number of small high schools.”

PLANNING IN METROPOLITAN REGIONS

Most school districts in the United Statcs lie outside the metro-
politan arcas, but it is within the metropolitan areas that an ever
increasing majority of children will be living,

In the cities and the suburbs of metropolitan regions system-wide
planning is obviously a great deal more complex.

While some aspects of school planning are shared in common by
both the city and the suburb, each has its own unique characteristics
and problems, and these must be dealt with separately.

Planning in the Cities In the citics of the metropolitan regions,
planning will be increasingly bound up with urban renewal. Philadel-
phia has been a leader in urban renewal programs.

Philadclphia has undertaken a vigorous program of urban rencwal,
a program carried on with the close cooperation of City agencics and
the Board of Education. Almost two miles from the heart of its
downtown scction, there is an arca of about 153 acres known as the
Southwest Temple Redevelopment Area. In 1948, this arca con-
tained some 17,800 people who occupicd 5,750 dwelling units.
Though it was predominzi:tiy residential, a large number of comimer-
cial and industrial cuterpnses were scattered throughout it, and
almost cvery block contained a mixed Jand-usc pattern. (Sec map of
cxisting land use on page 56.)

sike most slums, the arca was also characterized by cxcessive
density and excessive coverage of land by buildings in poor repair.
which crowded too many people into rooms of substandard size and
were lackmg in toilet and bath facilitics. Further, the street pattein
was incfficient with very limited play arca and open space.

In addition the neighborhood contained two public elementary
schools (cach on sites of only seven-tenths of an acre), a parochial
school, a public swimming pool, a settlement house, sociai meeting
halls, and churches.

IN THE METROPOLITAN REGIONS . . .

In 1054, 57 per cent of dll the people in
the United States—85 million of the 150
million people—lived in metropolitan areas.

The tendency for the American people to
become increasingly concentrated in metro-
politan areas 1s accelerating:

Between 1900 and 1950 these regions
absorbed about 73 per cent of the country’s
national population increase. In the last ten
years of that period, between 1940 and
1950, they absorbed 81 per cent, and in
the five years between 1950 and 1955, the
figure jumped still higher to 97 ber cent.

If present trends continue, by 1980 the
number of people living in meiropolitan
regions will have almost doubled—in a short
period of 30 years, some 80 million resi-
dents may be added to the population of our
metropolitan areas, giving them more people
in 1980 than there were in the entire
country in 1950.

The outskirts of a number of metropolitan
areas are dlready overlapping those of neigh-
boring metropolitan areas, giving rise to
continuous urban regions One such region,
with a total of more thcn 23 million pechle
in 1950, already extends 400 miles from
Springheld, Massachusetts, to Washington,
D.C. Long before 1980, this great Atlantic
urban region will extend from ncrth of
Portland, Maine, possibly dll the way to
Atlanta, Georgia, and will embrace upwards
of 5U million people.




The Redevelopment Plan undertook to restore the residential

character of the conmumty by reducmig the population density,
clmmating mixed land uses, locating comniercial buildings ncar the
rai ._-_._.._r_a_-_ﬁ. - -‘ pc:nphcry of th’c: Jrc"a, s‘nnpl:f;:nfngitlhcl.strcc‘tl p;lttcm,landl providing
|t '::'i - = - 3 new or mnproved commumty facilities meludmg schools.
s T —m i - : I‘hc plait for the schools called for enlargmmg the sites of the two
i S 418 i \ exnsting public clementary schools m addition to constructing a new
! ! '_._ ::'....'-— C : - - l 1,900 pupil jumor lagh school. Five and » half acres were added to the
| in Ao . 1 \ project to provide the site for this school, now completed. According
i i = =ib 'L ﬂ e wlim | to school officials, the jumor ligh had been needed for vears, but
|: mT o= i F —.: "= :F : without the “wnte down™ on the slum b tddings the school svstem
i__ 20 K ‘i: | had not been able t acquire the necessar land. This “wnte down”
" ||| Y N—y = TN, =8 | procedure which made posaible the acquisition ot the land b the
!h 3 . nmET ;:' o F Roard of Fducation, operates m the following way:
o -5 i
N | S T | l‘\i&b
| ‘f o 'ﬂ T P Title T of the Federal Housing Act of 1949 as Amended grants fed-
i E“““f = '5"’ ) :§ | 2 eral subsidics t  city govermments for u-han renewal projects, to the
e ir . v e Inle v oty
i_-til.l L el il i_ exten.t of two-thirds -of- the t.ot,llr cost _Of the project, while the city
e R R e contributes the remaining third. The city government condemns and
buys land and buildings in a slum arca and then resclls the land to a
T T S redeveloper. (In this case a piece of the land was sold to the Board of
L e Liducation as a site for the new junior high school.) The pnce for which
e L U the city resells the land is considerably lower than what it pays for it,
the point being to encourage redevelopment by private builders. ‘The
' difference between the price it pays and the price it gets when it resclls
the land is called the “writc down.”
In Soutlnwest ‘I'emple, if the Board of Fducation had itself hought
the sites, the land and cxisting structures would have cost it
$1,705,000. Under the “wnte down” process, the City purchased the
land at this pricc but resold it to the Board on the basis of its value
as vacant land, at $321,000, with a saving to the Board of Education
of $1,384,000. In accordance with Title 1 provisions. the federal
government paid two-thirds of the “writc down” and the City,
36 ouc-third. (Sce Table 111.)

The area under development.




Q

ERIC

Aruitoxt provided by Eic:

tasie 11 Savmgs m Land Cost to Board of Fducation as a Resalt
ot Combmng School Plhaimme with Urhan Renewal

Cost of Land Sale Price Savmg to

and Buildings to Board Board
Elementary S 411,000 SO.000) S 335.000
Juntor Lheh 1.294.000 267 D 1.029.000
1O1AL S1.705.000 S 321000 51.354.000

ot sggies tounded off to ncarest 1,000

The ccononies mherent combimng school planmng with urban
renewal extend bevond the amount of money saved by the Board of
Fducation i the acqmation of the s 1 gte. There s a further and
very substantial saving to the local ta 1 m that while the aty 1
responsible for onethird of the total cos of a renewal project, the
federal government permuts at to contnibute ity one-third share m the
form of cash and or school bulldings or other public facilities built

by the aty to serve the project,

In the case of the Southwest Temple Redevclopment Plan the
total net project cost, mcludmg the school bulldmgs, was $21,.417.000.

Of this aimount the ety was obhged to contnbute one-third or
$7.139.000. However because they spent $2,281,000 for school build-
mgs, plus an additional $163,000 for plavgrounds, they then had to
pav m cash onlv the remamder of thenr obhgation, «. $4.695,000.

In this way the tax dollar does double duty, serving the purposes of
urban renewal and school construction.

In all, this arrangement ties up blight removal, urban reder clop-
ment, and new school buildings mto an intelhigent package.

Planning in the Suburbs The shift to the suburbs on the scale
desenibed mdicates what has been and will be the magnitude of school
blding needs m the repudly growmg suburban areas, mcluding arcas
which at the present time are sparseh populated.

Most subnrbs mmmediately surroundmg the aties of metropolitan
regrons arc fully developed, but many of those located toward the outer
fringes are relativel undeveloped and still have substantial space for
Cxpansion.

Asm the aty, so here too sound local plannng mvolves coordmation
Letween the school system and other agencics. No school district can
brild a wall around itself and attempt to operate in 1solation from other
commnnnty conditions and decisions. It has to take mto account the
plans and programs of such local governmental bodhes as planmng com-
misstons, housmg and zonmng authontics, and public works depart-
ments.

Morcover, those districts which are still small and nndevcloped
would be wise, especaally af they e in the path of metropolitan cx-
pansion, to keep abreast of the cvents that occur outside their hound-

arics n order to anticipate Ing changes inside. An extra-community

IN THE SUBURBS . . .

Winle the Amencan people are becoming
more and more concentrated in the rela-
tvely small number of great metropolitan
regions, these regions are spreading out and
heconung decentralized.

Larger proportions of people are becom:ng
restdent mn the suburban nings rather tha
m the central cities of these regions:

Inn 1900 only 38 per cent of the metro-
politan population hived m the suburban
nngs: by 1950 tius percentage had increased
to 42 per cent, by 1955 1t was estunated at
47 per cent.

Should the trend continue, 1t 1s possible
that by 1980, 60 per cent or more of the
population of the metropolitan areas will he
Iving m suburbs, while only 40 per cent
will be Tiving m the centrdl cities.

By 1980, should the trend continue, 1t 1s
estimated that 40) per cent of the entire
population will be resident i suburban
USA. about 26 per cent m the central ctties,
and the remaming third m the open
country—exurbia or mter-urhia.




THE SCHOOLHOUSE DOWNTOWN

“In the necessary and continual ques-
tioning of municipal operations, the natur.
and worth of a schoolhouse defy simple
analysis. Though it looms as the most
frequently created of dll classes of municipal
structures, and therefore in the aggregate
is the most expensive item of capital
outlay, it is burdened by having to perform
more than the commonly recogr:ized func-
tion of serving well the instruction nf the
young. If the schoolhouse is to produce
to the maximum, it must also perform the
less commonly recognized, but nonetheless
vital, function of leading the city toward
a better and higher plane of living.

“The schoolhouse that i, only a place
where children are taught during the day
fulfills its primary function. Many cities are
satisfied with this much and only this
much. But there are those who expect the
schoolhouse to serve its city in additional
ways: it must serve to strengthen the whole
fabric of city life by serving its whole
community; its architecture should lead the
neighborhood on in its own renewadl; and it
must help to anchor those families who are
needed to keep a city in balance culturally
and economically, and who are encouraged
to desert to the suburbs if the city’s
schools are dreary and cheerless.

“Cities dre organic; therefore, they must
continudlly renew t} :mselves. Their growth
and greatness may hav. come about by
accident or good fortune; but their decline
can be forestalled only by design. Of all
municipal structures, the schoolhouse, being
the most numerous, holds the key to a
city’s physical and, indeed, sociological
future.

“Certainly one could never claim that
good schoolhouses alone are the answer to
the country’s or to the city’s educational

problems. But the . intless schoolhouse can
make all tice dresiems more difficult.”

Report of the Heald, Hunt, Rubin Comimittee
on School Construction m New York City

The University of the State of New York, State
Education Department, Albany, 1959,

decision, for cxampie, to place a national defense instaliation or an
industrial park on a vacant tract of land will also mean large groups of
personnel who require housing, roads, shopping cemers, schools, and
other commumty services. Because their activities can seriously affect
what happens inside a community, the local citizens need to keep a
sharp eve on the plans of such outside groups as:

» State and federal highway administrators,

® Toll highway, bridge, tunnel, and other “authorities” established by
states or by interstate agreements.

® Industrial park and site developers, and industrial corporations.

» Major department and chain stores, and large new shopping centers.
® Large-scale land assembly operators, subdivision developers, housing
construction firms, and mortgage underwriting companies.

® State and federal approvals of railroad service curtailment and aban-
donments.

= National defense agencies in regard to defense irstallations and
detense-guided industrial locations.

The need for bold, comprehensive advance site Planning is pointed
up by the all too frequent examples of subdivision developments which
move n and consume large land areas, leaving insufficient or poorly

located school sites. A case in point, one of many that could be cited,
is that of a West Coast suburban community.

This West Coast counnunity, which shall be nameless, saw its resi-
dential development increasing, so it acquired a site and built a school
on it. But it made 1o plans for the numbers of children who would
need classroom space when the area reached residential saturation.

Needless to say, the school builcing is now too small to serve the
children in the neighborhood, It is also in the wrong place. A second
site and building are required, but the Jand is now wholly occupied
by dwellings and too cxpensive to reclaim. As a result, many children
are attending a school in anothcr attendance area, crossing a busy
boulevard or using additional bus transportation, and there is gencral
parental disfavor.

Recently, recognizing the cost of their Jack of foresight, the distnict
completed a system-wide plan and found that 32 additional sites will
be nceded by the time of complete population saturation. Oue of
these sites represented the best remaining choice to serve tie area for
which the “too little” school was first built. But both the “too little”
and the future “too late” schools will always remain poorly located.

Over a 30-year life span for these schools, this failure to plan may
cost the taxpavers of the district $1 million in transportation costs

alone. The cost of the belated system-wide plaiming study came
to $10,000.

Sub-area Planning Any attempt to project future enrollments,
logical school locations, and suitable sites, and to establish priorities and
schedules of construction, must recognize the variability of conditions
within the different small sub-areas of the school district.

An illustration of this is South Kenwood, a small neighborhood in
Chicago.

I the six years between 1950 and 1956, South Kenwood’s popu-
lation grew rapidly. It increased by about 20 per cent during a period
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when the population of all Chicago rose by just over 1 per cent
Along with ths, the composition of the residents changed. Its winte
population moved out m large numbers, decreasmg by 47 per cent
or almost half, while the nonwinte population shot up sharply, m-
creasmg almost seven times, by 688 per cent

Ths change m the compostion of South Kenwood residents
brought with it a further marked change in the age distnbution, for
while the tota namber of people mcercased by 20 per cent, the
pre-school age children almost doubled and the youngsters of
clementarv school age, 5 to i4, mcrcased almost as rapidly, by 160)
per cent. I contrast to this, m the city as a whole the munnber of
pre-school children had mcereased by only 1.16 per cent and
clementary youngsters by 1.21 per cent.

At the same time, however, cldren of high school age increased
at the same rate as the total population of the arca. Of course, the
high school population is subject to explosive growth later as the
clementary schocl children move up through the grades. Howcever,
because of the change m composition of the new population, 1t nmght
be unwise to assumce that it will vield the samie proportion of high
school enrollments as did the previous residents,

Clearly, in planning a total building program for the entire city of
Chicago, planners need to know that the proportion of elementary
schools required in one small corer of the city is greater than that
required for the rest of the city.

This morc intensive focus on the characteristics and trends within
different sub-arcas brings us round once more to the questions raised in
the carlicr pages of this chapter. Planners must extend their questions
bevond those basic onces so that different conditions in the various sub-
aicas of their district are adequately reflected. They must ask:,
® IFor what parts of the school district will there be successive waves
of children and accompanying classrooms nceds in the clementary,
junior, and scnior high schools?

» Will these waves be followed by troughs Icaving partly empty build-
mgs or will some parts of the district continue to contribute about the
same number to cach school level?

® Which buildings will be overtaxed as subscquent waves sweep
through, cresting to successivelv higher levels? Which will not experi-
cnce this surge?

® Which buildings will gradually lose their pupils as commercial or
industiial developments begin to encroach on housing?

The small arca predictions required to answer such questions are
especially tricky, and even the experts have tended to shy away from
them. They arc naturallv more confident of rcgional, nationwide, or
global forccasts which mvolve much larger numbers of people and
more pondcrous changes. In spite of the pitfalls, however, school plan-
ners must try to make estimates for specific sections of their com-
munitics.

FT.DERAL AID FOR PLANNING

School building planning is a complex matter. Answers are not
always availablc, and when they are, thev are not always certain. Even
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THE LIFE CYCLE
OF SCHOOL BUILDINGS

“In the life cycle of buildings, some
problems may begin to occur dunng the
first twenty years of hfe. Nhstakes can and
do occur from the start. 'T'hese, however,
can be mummized with care and good
planming to see that buildings are properly
located on adequate sites, are well designed
and constructed, and make use of satis-
factory materidls. In our rapidly changing
society, much may happen i twenty years
to affect standards of adequacy mn school
buildings. New techmques and methods
may quickly render certamn parts . . . of d
school building obsolete, and considerable
capital outlays may . . . result. Such
development 1s most hkely to occur in
two areas: service systems iy olving heating,
highting and plumbmg; curnculums and
teaclung methods. . . . Durng this first
twenty-vear peniod in the hfe of school
buildings—cven for the next 10-15 years—
capital outlays for such purpeses are hkely
to be piccemeal and sporadic.

“After twenty years or so the school
huilding cnters a second phase of .t< life
cvele Deterioration has been gradually
setting i as d result of use, weather and
generdl aging The effect 1s a gre.al m-
crease i annual mamntenance costs a; more
parts of the hwlding and 1ts fived
cquipment wear out, and as heating and
operating hecome more expensne, Dunng
this third decade the number of defects
hecome marked, and much of the equap-
ment needs to be replaced. The jolting
discovery mayv be made that one of the
senvice svstems or the roof needs to he

Q
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when they seem nmmistakably sonnd becanse thev are based on meticu-
lous calenlation, there 1s alwavs that vast unknown—the shape of things
to come. But school bourds have ne chowee. ‘They must plan; at stake
arc the ccacatonal well-bemg of our children and mlhons of tay
dollars.

Back 1954, awarc of the fact that forecastmg 1s a techmceal prob-
lem for cxperts and many small commumhies cannot mamtam con-
timous staffs of cexperts and  consultants, the federal govenmment
stepped m to hiclp. Under Sechon 701 of the Tederal Housing Act,
grants we.e prouded for aties and towns with populations of less
than 25,000 accordng to the 1950 census The amount of these grants
15 equal to the amount locally appropnated for wuch studv. Under the
saime 1954 Act smmlar matching grants were also made avalable to
quahficd regional plamnng agenaies, or districts within states, Through
Scction 701, therefore, a number of school districts have already jomed
with Tocal plamning agencies m contracting for basic plans, mcluding
enrollment projechions and future school locations.

The Tederal Tlensmg Act of 1959 provides for extension of this
plamning md. Cities and towns with under 50,000 people now quahfy,
and counties of under 50,000 are also cligible for plannmg grants,

Contimuous plaming activitics by commumties and counties and
by clusters of adjacent commumities—with or without the use of federal
matching grants—have become the sine qua non for providing the right
number of schools of the right swize in the nght places at the nght time

LR
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replaced. Often this discovery coincides wath
the recogmtion that the bwilding requires
general overhauling. The brick work needs
repointing, hghting fixtures ought to be
replaced . . . . \When faced with such
problems, school admmstrators and school
hoards are imchned to see them singly; and
they frequently treat them, as they do
smaller problems of mamtenance and
reparr, i a precemedl fashion. One project
dafter another 1s tackled, with an occasional
lumpmg of projects together. Sometunes a
general overhaul occurs, mcluding both
the structure and the service svstems. T'o
the extent that the latter 1equue repluce-
ment, the most up-to-date aitems feasthle in
the circumstances are mstalled Fqupment
required bhecause of educational develop-
ments 1s added, But whatever 15 done s
unhkely to mvolve complete modermza-
tior: .. . and not very well itegrated mto
the total school plant.

“Yet the process of detenioration 1s not
arrested, and defects continue to mount
until between ages 40 and 50, or even
earhier, a climax occurs The buldimg now
hegins the third phase of its hfe cycle

. the cry of educationdl obsolescence
may dlready have heen raised. Teachers
and schoolmen are quite hkcly to have

concluded that the bnlding as 1t stands
no longer pernuts the teaching of a
modern curnculum by modern pedagogical
method; and that it no longer conforms
to modern standards of school environment. :
Gradudlly tins feehng spreads to the pubhc

at large.

“At this same time, the accumulation of
symptoms of several kinds of deficiency
reaches a peak. The meidence of site,
location, environmental and perhaps edu-
cational madequacy 1s greater among school
hwildings than ever before. T'he decision
15 taken to rejuvenate and modermze. The
ensuing capatal outlay as far greater than
any made so far, frequently it is as much
as all previous expenditures comhmned. It 1s
seldom. howerer, accompamed by a longer
and more careful look ahead, or by the
vanous sorts of professional advice which
are sought when new construction is
undertaken,

“The decision to modermze 1s probably
the least rationdl of any huilding decisions
made by the average school hoard. It 15
usuclly taken with the least skilled advice
and the least toresight, and 1t 1s usually
hased on the least amount of data. Since 1t
anns at the same objectives as new
bulldmg and mvolves comparable amounts
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of money, a comparable degree of study
and of architectural, engimeening and school
consultant skill should enter into the deci-
ston, The question is the ratio of benefits
recerved to money spent over the remamning
useful life of the building. \Vhether this
ratio 1s greater for a modermzed building
than for a new one, or for the old one
mamtained unmodermzed, should consti-
tute the crux of the decision. And this
problem 1s seldom senously analyzed.

“Buildings which survive the years from
40-50 exhibit relatively pronounced in-
dividual charactenstics depending on the
scope of modernization, and on location,
site and environmental conditions which
cannot be affected by mmprovements to the
building 1tself. But another fifteen years of
satisfactory use appears to be common.
Durimg most of this peniod the incidence of
dll sorts of madequacy among school
buildinigs remamns well below the +40-50
vear peak.

“After about age 60, however, educational
deficiencies begm to mount once dagamn.
Somewhere between the ages of 50 and
70 the majonity of schools are abandoned.
For the rest, the pattern of steadily growing
mamtenance costs 1s repeated or—what
amounts to the saae thing—a steady de-

STUDY

Traffic map from Somerville, Massachusetts,
school study. The width of the lines indicates
the amount of traffic. Schools should be
planned so children do not need to cross busy

cline occurs n the serviceability of the
bwilding. Increasing riajor repairs will be
needed. NMore frequent breakdowns m
service will occur. Frequently it vill be
contended that the building is obsolescent,
but arguments based on financial consider-
ations will often prevent its abandonment
and replacement. Frustrated discussions
will often result in an unenthusiastic
decision neither to replace or remodel the
old school but to mamntain and operate 1t
until such time as it can be replaced.

“Thus around the age of 60, the deficient
school which has survived will usually last
only 10-20 more years. It becomes mn-
creasigly obsolescent educationdlly. Site,
location, environment, and service systems
hecome worse and worse. Only the structure
continues to be kept m good shape.
Acknowledged to be unsatisfactory, it does
not deserve further major expenditure. It
may be scheduled for retirement, but as
long as 1t contnues to serve as a school its
upkeep and lack of serviceahhty will cost
the commumty dearly.

“Schools of the future by no means need
to follow the hife cycles of past and existing
schools. If a building s properly con-
structed and well maintained, structure
and fire hazards should present no problem.

traffic arteries.

Proper planmng can practically eluninate
:nadequacies of site and physical environ-
ment, and can go far towards preventing

a school from becomng poorly located with
respect to school population and or-
gamization. . . We can do a great dedl
to make school builldings adaptable to
future technological changes in service
systems and future changes in educational
requirements. This does not mean that we
should try to go on using our school
buildings mdefinitely. Adaptability has its
limts, and unforeseen changes cre bound
somewhat to upset the best of planning.
What 1t does mean 1s that . . . we can
ehnunate some problems, cut down the
magmtude of others, plan for moderniza-
tion and try to foresee the need for
abandonment as tar m advance of the
actual event as possible. If we adopt such
a course, we can to a considerable extent
control the hife cycle of school buildings in
the mterest of obtanmg the best possible
facilities for our everchanging educational
requirements at lowest long-run cost.”

liconomic Planmng for Better Schools-

A Benpanun Handler

A Department of Architecture Rescarch
Publication;

Unnersity of Michigan, Ann Arbor Michigan
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QUANTITY X UNIT COST = THE COST OF BUILDING

What is the dollar cost of a schoolhouse? Basically, it is a problem
of multiplication. Take the quantity of school (in squarc feet) times
unit cost in dollars (so much per square foot) and vou have it. While
this approach is oversimplified, it nonetheless makes the subject in-
telligible. And intelligibility is badlv nceded in regard to school costs.
Both the friends and foes of the American schoolhouse have con-
tributed towards making a complex matter almost 1.comprehensible.

What are the elements that contribute to the two factors of our
equation, quantity X unit cost?

Quantity is based primarilv on cnrollment and educational program.
While the architect may save some space by a design which cuts down
on corridors or service areas, the basic decisions which affect space arc
program decisions and school enrollment.

These will be programi decisions. Is an auditorium nceded, and if
so, must it accommodate the whole scliool, or only part of it? If an
elementary school, will there be a separate Library, plavroom, art room,
or music room? Will a separate auditorium and cafeteria be needed, or
will a combination of the two be a satisfactory compromise? How large
will each classroom be? The decision (pedagogical not architectural)
as to how many pupils are to be assigned to each classroom will also
affect the space per pupil. (A proportionate amount of space is rarely
provided when the number of pupils per class increases—often class-
room sizes remain the same.) If a secondary school, the questions of
academic versus vocational space (the latter ordinarily requires more
square feet per student), and the size of the auditorium, gymnasium,
and cafeteria will all affect total area. A laboratory requires more square
feet per student than a classroom.
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In short, the answars which wall have the greatest effect on the
amonnt of school to be bult are educational, not architectural These
answers mnst be armved at after considenng many factors other than
bulding costs.

Wlile design cfficiency—the proportion of usable educational space
to total spacc—will be an important consideration, it will be less sig-
nift ant than the educational decisions.

Another important gredient m the equation will be the clinate.
In arcas where the outdoors provides a reasonable road from room to
room, substantial savings in quantity of building can be aclieved. In
arcas where, for chimatic or cultural rcasons, the hallwayvs must be
encloscd, these savings are impossible.

The question of unit cost is more complex. A terrazzo floor is more
expensive than an asphalt tile floor. It costs more but 1t also lasts
longer. Better hardware, three rather than two hinges per door, solid
doors rather than hollow core doors, partitions between rooms which
are acousticallv adequate for speech privacy, partitions which can be
moved by a few men with screw drivers to accommodiite a mg
program, all these are things winch add to the unit cost and que
the school. Some things only add to unit cost, not quahty. For evample,
foundations on a difhcult sitc will add to cost. Thev contribute nothing
to lowering future maintenance. Yet the sitc may be the only appro-
prirte one available. Excessively costly detailing and the use of in-
appropriatelv high quahty material for a part of a bulding which is
inconsistent with the qualitv throughout add to the cost, but con-
tribute little to over-all quality.

There are design factors which tend to confuse the question of unit
cost. Compactness of structure is an cxample. Exterior walls are cx-
pensive. All other things being cqual, the cost of th ¢ bulding will be
lower if the proportion of exterior walls to area is lower. Of course all
other things are not equal. The square is the rectangular building with
the lowest proportion of exterior wall to arca. But if 1t i: large cnough,
it leads to windowless rooms and to air conditioning, waich is com-
paratively cxpensive. A recent study in Syracuse, valid onlv for that
school in that area, led to a compact school, air conditioned, with
interior classrooms. In this casc it proved to be more economical than
a spread-out plan with windows in cverv classroom. This illustratcs the
problem of the decisions—basicallv value judgments—that must be
made in planning a school. Arc air conditioning, a compact plant, and
intcrior classrooms preferable to a spread-out plant, windows in all
classrooms, and no air conditioning? Thev thought so in Svracusc, but
do you?

A Look at Space and Unit Costs

What aic the things that make up the second half of our equation,
the unit cost of a schoolhouse—the $14 or $20 a squarc foot which is
thrown around in magazines and newspapers, in town mectings and
school board mectings, in cach of the 50 states?

EFL surveyed 100 secondary schools, built during the period of 1956
to 1958. The schools were sorted into geographic regions. Arca per pupil
as well as unit cost was computed. Seventy-two of these schools had
data available in sufficiently comparable form for inclusion in the fol-
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iowing cliarts of nmt cost. The median square foot cost of the 72 schools
was $15.99. Table I showe the elements which make np this unit cost.

TaBLE I Median cosi per square foot of 72 schools surveyved by krL

Cost
per square foot
of Gross
Building
Area
Facavation $ .34
Footings and Foundation 1.00
Structural Frame 1.57
Structural Floors 1.25
Roof iDeck 50
Roofing a..-! Insulation 45
Lxtenor Walls {Masonry, wmdows, glass pancls) 2.00
Iutcnior Partitions 2.45
I'inshied Floors ' 40
Ccilings 28
Plunbing L15
Hcating and Ventilating 1.90
Electrical and Lighting fixtures 1.45
Miscellancous Equpment (built-in) 75
Contractor’s job overhead 50
$15.99

Notk: All costs adjusted to the 1959 Engineering News Record Index to account
for mflationary and regional differences due to year built and location.

This table collects all the costs for all the elements and trades of
the building divided by its total area. Kxamining this table may indicate
why it is so difficult to keep building costs down. Obviousiy there 1s no
room in such figures for dramatic savings. The road to economy in unit
cost 1s by careful attention to every single detail of the building, to each
of the figures which makes up the $15.99.

Mechanical costs—wiring, heating, ventilating, and plumbing—make
up a very substantial element of the total cost of the building. Not
unexpectedly these figures vary substantially from region to region
within the United States. Climate affects not only the size of the
building but als. the unit cost. Table II illustrates the geographic
variation of mechanical costs, from 32 per cent of total cost in the
Northeast . 7d 31 per cent in the West to 21 per cent mn the South.
To look at it another way, mechanical costs in dollars per square foot
in the Northeast were almost double the figures for the South.

TABLE I Median Cost Per Square Foot by Geographical Area

Building Mechanical Build'ing Cost
2otal Cost  Cost Without Mechanical

Northeast 17.84 5.69 12.15
South 13.70 2.89 10.81
Middle West 14.91 4.34 10.57
West 14.64 4,60 10.04

EFL's survey also examined the question of quantity. Space was
classified arbitrarily as classroom area, auxiliary area, and service and
structure area. The planned capacity of each school was accepted as
reportew.




Classrvom Area

The classroom area, including shops, laboratories, homemaking, in-
dustriai arts, and other specialized rooms as well as academic units,

ranged from 21 to 55 squarc feet per pupil as shown in Table III. The
regional medians range from 26 squarc fect per pupil in the South Central
to 38 in the North Central area. If your building dcparts radically from
these medians, ask why. It may be too large or too small.
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TaBLE IIl Range and Median of Classtoom Areas (square feet per pupil
by regions)

Low Median High

Northeast 26 34 52 ° » = .

Southeast 2 39 :3 % 4 g é

North Central 23 38 46 2k j% a =

South Central 21 26 44 -

Western 24 35 55 P“'“ﬂ" oud Medion, '6 M Y
(Sapane i g pupel g i)

Auxiliary Area

The auxiliary area includes the library, music rooms, administration,
cafeteria, gymnasium, and auditorium. The range and the median space
per pupil for each of the auxiliary areas are indicated in Table IV,

TABLE IV Range and Median of Auxiliary Areas (square feet per pupil)
Low  Median  High

Library 2.0 3.0 4.0
Music 1.5 2.5 3.5
Administration 2.0 3.0 4.0
Cafeteria and Kitchen 4.0 5.5 7.0
Gymnasium and Lockers 100 150 23.0
Auditorivm and Stage 2.0 5.5 8.0

Note the substantial contrasts between low and high here, particu-

larly in auditoriums, from 2 to 8 square feet per pupil; in gyms, from
10 to 23 square feet per pupil (the latter area begins to approach the
median square feet per pupil for classrooms), and in music from 1V
to 3Y2 square feet per pupil. In fact in all categories there is a substan-
tial range. The highest ranges may occur wien a building is built in
two stages, the first stage including a gymnasium, for example, large
enough to accommodate a later addition of classrooms. Again, if you
depart radically from the medians, is there a clear and compelling reason?

Service and Structure Area

Service and structure area consists of those spaces needed for corri.
dors, general and custodial storage, toilet rooms, stairways, boiler rooms
and mechanical equipraent, and the actual floor space occupied by the
walls of the building. Climate and culture permitting, the ingenuity
and the industry of the architect can keep these areas to a minimum.
Minimal service areas do not affect the educational facilities. Hence
the most painless road to economy in space is careful scrutiny of the
service spaces. The range and median spaces for these areas in the survey
are shown in Table V.




tasLe V Range and Median of Service and Structure Arcas (square feet
per pupil by regions)

Low Median High

l\% ga Northeast 25 38 84
Southeast 5 15 43
7 North Central 19 45 75
| South Central 6 28 43
Western 9 24 48
- | The substantia] regional variations here—in particular between 15
E'_r_-}:g 48 prory

square feet per pupil in the Southcast arca and 45 squarc feet in the

i
i

i

i
i

Medion 38 North Central arca reflect in part the differences in climate, i.c., whether

i

the outside is often used as corridor space, and in part the additional
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auxiliary arcas which requirc additional scrvice and structure arcas.

i

low 25

Table VI, sammarizing the findings of the EFL survey, gives the total

i
i

median square feet per pupil allotments as well as the median for

il

classroom, auxiliary, and structurc and scrvice areas. Note the sub-

stantial regional variations in over-all space. In the North Central region

: ° over-all spacc is 56 per cent higher than in the Southeast.

!

{ §‘ 5; taBLe VI Median Space (square feet per pupil by regions)

% é Classrooms Auxiliary Rooms Service Total

§ N Northeast 34 39 38 116 *

§ Southeast 27 24 15 75

i Ramgs and Modiam - § Cawiee North Central 38 37 45 17

; and Sm:: QMM Scuth Central 26 31 38 78
Western 35 32 24 95

*Ihe totals shown here are the medial totals and are not the sum of the medians
of cach category. For this reason the colunms will not add across.

i If anv onc conclusion emerges from krFL’s survey, it is that arca
' (per pupil) is at least as great a factor as unit cost in accounting for
the most dramatic contrasts between the costs of schools.
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DECISIONS AND DESIGN

Before gomg on to look at the clements which make up the cost
of the school building, let's look at the process of decision making.

Designing a school 15 a joint venture, or should be a joint venture,
among architect, educator, and the commumty (as represented by the
school board). An cxcellent summary of the steps in designing and
constructing a building was proposed by Philadelphia arclutects Nolen
and Swinburnc, who have allowed us to reproduce it on page 70.

The Architect

Choosing an architect is one of the most critical steps the school
board must take. There is no simple rule of thumb to sav how to select
a 3cod onc rather than a bad cne, or an excellent one rather than a
good one. But don’t decide around a conference table after a ten-minute
interview. Visit schools, talk to previous clients, discuss vour problems
at length with prospective architects. Remember you are looking for a
man who combines esthetic sensitivity, engineering knowledge, cost
consciousness, and perceptiveness in regard to the educational program.
[t is a hard combination to find.

General rules regarding small firms, large firms, and previous school
experience or the lack thereof, are less important than the quaty of
the architect’s work to a school board selecting among a number of
architects. Remember one thing in choosing an architcct. The best
ordinarily costs no more than the worst. So get the best for your job
and don’t spare cffort in choosing him. No single step will be more
important in seeing that you get the most for your school building
dollar. The difference, according to estimates made in a New York State
Department of Education study, can be as much as five per cent of the
total cost of the building.

Educational Planning

Don’t expect the architect to make the educational decisions neces-
sary before planning the building. He may help, but it is not his job.

The school’s ability te define with all possible precision such factors
as these is nccessary for the architect in his planning:

® The number and ages of children to e the building at varicus
times in its lifetime, includi..; the likelihood of future expansion ¢
contraction.

® The teaching mcthods.

» The equipment to be used, ic., television, projection cquipment,
ete.

®» The organization contemplated, i.c., will the school be subdivided
into little schools or clusters of classrooms? If it is to be subdivided,
what way? Why?

» Objectives must be clear in rcgard to the large spaces, ic., how
much auditorium and for what—drama, lecturing, school mcetings,
community usc? What percentage of the children must be scated at
once in the cafeteria? Will they dine, or will it be mass feeding? What
kind of physical cducation program is contemplated?
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14
15
16

27

31

46
49
53
54

55
56
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Owner

Seeks architectural services

Approves schematic documents

Approves preliminary documents
Authorizes tinal documents

Approves special consultants, if any

Approves final documents

Receives bids

Awards contract

E: ecutes contract

Arranges for waiver of liens

Pays construction costs monthly

Countersigns change orders

Receives release of liens
Makes final payment
Accepts building
Assumes maintenance

10
11

13

18

20
21

24

30

33

35

37

39

51
52

Architect

Program analysis
Schematic designs

Preliminary drawings
Preliminary specifications

Preliminary estimates

Revisions to preliminaries

Final working drawings

Final specifications
Final estimates

Rewvisions, if required

Issues documents for bidding

Advises on contract award

Assists in execution of contract

Approves bonds and insurance

Issues proceed letter to contractor

Supervises construction
Prepares field inspection reports

.

SPECIAL:

SPECIAL:

SPECIAL:

Reviews and approves shop drawings

Inspects and approves samples
P-upares monthly certificates

Prepares and signs change orders

SPECIAL:
SPECIAL:

SPECIAL:

Receives sprcial guarantees from contractor

Makes final inspection

s wN

12

19

22

26

28

32

40

47

50

57

Owner and Architect

Preliminary conferences

Owner/Architect agreement

Establish building program

Set production time limits '

Conference on preliminaries

259, of fee now payable
Conference on specifics
Set construction time limit
Conference and review

Review by City, State and ~“ederal groups
Conference and acceptance

509, of fee now payable

Select contractors for bidding

Bid tabulation and review

Field construction begins

Review construction reports
Emergencies
Construction delays

259, of fee pro-rated

Celebration




s What will be the subject matter and how will it affect the spaces,
1c,, science and language laboratories, vocational programs, music
programs, home cconomics, etc.?

s What will be the sizes of groups to be brought together for in-
struction? Will there always be 30 or 35 students and an instructor?
Or will there be individual work space and spaces for groups of 15, 30,
50, 100, or morc?

s What facilities arc nceded for teachers? Will they need ofhce
spaces for teaching tcams, departments, etc.?

s What is the nced for administrative and guidance facilities?
Should thev be centralized or decentralized?

In short the school board must know the type or kind of facilities
to be provided and the numbers to be accommodated in each. These
two scts of requirements determine two-thirds of the size of the build-
ing.

With an architect and a program—at least a preliminary program—
it is possible to begin designing the school.

The naturc and organization of the school program are basic in
detcrmining over-all design. It is logical when decentralizing a school
into three little schools” to build it that way, design flowing from
program. The Newton South High School was planned as three sub-
units with certain shared space where such space was too costly to
duplicate. The library was ¢ be the center of the school. The general
plan reflects this.

Another recently constructed school, the Wayland Senior High
School, was academically oriented so that each curricular division was
self-contained. Again the community’s educational logic—they wanted
a high school collegiate in spirit—found expression in the plan. The
field house was designed so that physical education would be more
than the typical basketball-oriented program housed in a gymnasium
basketball court. It also serves for town meetings.

A school—being a place for learning, a place where things happen—
shoul: reflect in its over-all design the process it contains. If it does
not it cannot be truly cconomic; indeed it may cnly be cheap. But it
may accommodate its process in a number of ways.

Class Size and Classroom Size Class size and classroom size are
two of the most important questions every school board must face in
planning a school. An increase in class size is not ordinarily accom-
panied by an increase in classroom size. Consequently, an increase in
class size means less school building to buy. However, the building is
but one of the issues involved and not the most important.

In the 1957-58 school year elementary classes in urban areas aver-
aged 30.1 pupils (median 30.7). Elementary classrooms built or planned
since 1940 in twenty cities had a median area of 888 square feet accord-
ing to a 1950 survey by Engelhardt, Engelhardt and Leggett (from
Planning American Elementary School Buildings, F. W. Dodge, 1953).
These elementary rooms ranged from 660 to 1,350 square feet. Kinder-
garten rooms were substantially larger, ranging from 960 square feet to
1,980 square fect with a median of 1,150.

Ordinarily, because of the somewhat more sedate activities which
occur therein, high school classrooms are smaller tha.i elementary school
classrooms. Today in better schools they are likely to be 800 to 850
squarc feet for average academic rooms.
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Most school authoritics would equate high quality education and
small classes in the elementary school and, to a lesser extent, in the
sccondary school. But there is gradually emerging a new way of looking
at class size and its space, as the concept of the self-contained classroom
gives way to the teaming of teachers and rearrangement of pupils from
time to time during the day in a variety of group sizcs. These may range
from individual study, to seminar, to standard class, and to lecturc
demonstration groups. The ratio of staff to student body rather than
class size becomes the important criterion, particularly in the secondary
schools.

The advent of instruction by television gives further impetus for
looking at over-all faculty-student ratios rather than the number of
children in the presence of one teacher in one uniform space called a
classtoom. Basically the determination of class size is a value judgment.
The subject is surrounded by opinion, conflicting philosophies, and
conflicting cultural habits. While the amount of reseaich on class size
is substantial, it is not definitive or conclusive. But those concerned
professionally with education will generally agree that if the child is to
compete for the teacher’s attention all day in the ratio of 1 among 35,
he prospers less well than if the uniforin ratio is 1 to 25. But the ratio
of 1 to 25 is, of course, more expensive than 1 to 30 or to 35. This poses
a dilemma for the school board budget and frequently an unhappy
compromise between the desire to increase teachers’ salaries and the
desire to keep class size low. Out of this dilemma comes in part the
reason why many schools are now employing a variety of sub-profes-
sional personnel, teaching assistants, clerks, aides, and so forth. The
best exposition of this can be found in two recent publications of the
National Association of Secordary School Principals, Images of the
Future, and New Directions to Quality Education.

The Site

Some of the factors regarding site selection have been considered
in Chapter III as they affect planning. While early site selection and
proper placement of sites in regard to noise, traffic, parks, houses, future
growth and decay are the most important factors in regard to site
selection, the influence of the site on building is not to be ignored.
One community recently spent over $400,000 on fill for a new high
school (the equivalent of roughly 25,000 square feet of finished build-
ing). It was a choice made after agonized rejection of more dubious
alternatives.

The site may also affect a building in other ways which appear
to be building costs rather than site development costs but actually
reflect the influence of site on the design of the building. The site may
influence the height, shape, or placement of the whole building. Some
of the ways in which a site can influence costs are shown in the follow-
ing comparison of two school sites quoted from Economy Handbook,
published by the New York State Commission on School Buildings,
November, 195 .

The following table gives a comparison of the estunated cost of site,
site development and building placement as reported to a school board
by engineers engaged to studv two proposed sites. It emphasizes the
necessity of having an architect or engineer make a careful




mvestigation of anv site bemg considered. It will be noted that
despite the fact that Site B was a gift, the estimated cost of Site A
before test bormgs had been made proved to be $5,050 Tess than the
cost of Site B. However, the test bonmngs revealed that an estunated
additional expense of $30,000 would be required for pihng on Site A.
Thus, 1if the school board had purchased Site A as it had planned,
the connnumty would have been required to spend an additional sumn
estunated at $24,950.

taBLE VII  Companson of Iistinated Costs
Site A Site B

Clcanng and Grubbmg S 10000 S 150000
Demolition of Old Building 1.200 00
Fxcavation and Embankment 5.000 00
Underdraming Athletic 1acld

Storm Drams 300 00

Gravel for Roads, Parking Arcas. and

7.000 00
3,200 00
8,000 00

Athletic Ficlds 1.000 00 7,500.00
Cobble Gutter 950.00
Sodding New Slopes 1.800.00
Driveways and Parking Arcas %.200 00 9.500 00
Supply and Place Topsol 2,800 00 600 0C
Water Supply 760000 11,200.00
Sewage Disposal 4,500 00 4,500 00
"Total for Developing and

Placing Building 30,700 00 55,750 00
Purchase Price 20,000 00 Cratis

Total Fstimated Cost—Nov, 1. 1952

Addional Cost for Pihng as Indicated
by Test Bormgs on Nov 10, 1952

$50,700 00 $55.750.00

30,000 00 None

Total Estimated Cost—n~ov. 10, 1952 $80.700 00

Determining the adequacy of a site and estimating the cost of its
devclopment require the services of an architect, an engincer, a con-
tractor, or all three. I'he architect and engmcer can advise the board
on many of the cost items the site mav impose, not the least of which
mav be the tvpe of structure it necessitates. They can also select a
pattern of test borings for soil and subsoil analysis. It can be laid
down as a fixed rule in almost all arcas that no site should be purchased
without first having test borings made. Sites have been purchased only
to find out too late that they were ancient bogs long ago filled n or
that a scemingly cexcellent surface was honevcombed with abandoned
mine shafts. The cost of providing decp footings or of floating a building
because of poor foundation conditions need not confront the carcful
board cxcept as a deliberate choice.

Once the site is purchased the site plan should be studied in morce
detail, testing a varicty of building locations, shapes, and orientations,
and cstimnating for cach how well the land is used and how cffective the
contour of land and the locations of trees are in helping to reduce the
amount of moncey spent on heating, cooling, ventilating, and on lighting
requirements and wimdow blinds. Trees are perhaps the most important
fandscape clement. They may provide shelter from the sun as well as
wind funncls to circulate the air in hot chmates or (if evergreens) will
scrve as windbreaks agamst the chilling blasts in colder regions. Trees
alrcady on the site should be preserved wherever possible. Landscaping

ON SUN SHADES ET AL

Shadmg 1s a nccessary nmsance; that is,
a nusance to operate, nmpossible to )
keep clean. exbensive even at its cheapest
(considermg the frequent replacements).
It often rms the clean sunple hnes
of the classroom mterior wlich were so
altractive m the architect’s rendenng.

It is hard to tell which 12 worse: venetian
hlinds. which at least allow ventilation
when drawn, or roller shades, winch at
least allow a shading sufficient for moving
picture projection, or draw curtains,

which at least can be made decorative
and add to instead of detract from

the attractiveness of the room. Shadmg
has been the architect’s despair for long
enough to have led to such inventions as
placing the sun control device outside

of the widow: devices such as brows,
overhangs, control vanes (vertical mostly,
operative sometimes) or the latest, a kind
of tracery screen, surrounding the windowed
walls of the building like an outer shell,
made of metal, wood, or masonry units.
The first cost and maintenance of all such
devices often far exceed their utility.

The dreary horizon of mechanicdl artificial-
ity which they sometimes set between

the wimdow and the outside world denies
the very reason for which the window

was installed, namely to see through it to
the outside world. They often tend to
unpast the feelmg of hemg m a prison or
m da cage m the zoo.

There is, however, one vanant of the
screcn which combines dll 1ts advantages
with o mmimum of :ts drawbacks. It is
pleasing to look at from the mside and from
the outside, fully antomatic, and sclf-
adjustimg to the scasons. It opens to a
hardly noticeable tracery in the late fall,
when sunhght begins to change from bane
to blessimg, and closes again with the
commg of spnng. It is sclf-maintaining
and sclf-replacing. Tt repaints itself at no
cost every vear. It 15 made by the oldest
manufacturer of building matenals, who
spends nothmg on advertismg, and depends
entirely on the proi wotion of poets and
pamters. Ilanting offers possibilitics for
sun-control not available m ai> other
svstem, hardlv explored ve!, and rarely
used fully. A good landscape architect,
made partner in design, can contribute
much.
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Cluster plans make it possible to accumulate
corridor areas so they can be used for edu-
cational purposes, and save space too.
Examples (top to bottom):
Belaire School, San Angelo, Texas. Caudill,
Rowlett, and Scott, architects.
Heathcote School, Sccrsdale, New York.
Perkins and Will, architecis.

Proposed Hilltop School, Niskayuna, New
York. A. B. Sziklas, architect.
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of the site should clude such add tional plantings as may be needed.
If future additions are planned—and frequently they are constructed
cven if not ongmally anticipated—the wte plan should reflect this so

that ¢ypansion will require a mmmum of land alterations.

Design

Design is almost cvervthmg, It affects the quantity of the school
and determines the nmt cost. It is, of conrse, the basis of whether
the school functions and adapts to ats task, whether it graces the
ncighborhood, pleases its occnpants, and continues to work with mmi-
mnal mamtenance, or whether the schoolhousc is a failure.
Because this is a book abont school costs, we will emphasize those
aspects of design most concerned with costs. (The gnestion of design
and 1its relation to esthetics has been discussed with both beauty and
precision in Walter McQuade’s Schoolhouse, Simon and Schuster,
1959.)
How High? Design affects the overall shape and form of the
bulding. Is it to be onc story or two—a single building or scveral?
These decisions will be important. Theyv will also affect all subscquent
decisions.
The old one-story versus two-storv debate still rages but finding one
consistently more cconomical than the other does not scem to be
possible. The weight of opinion scems to be that vou can save 3-5
per cent with a onc-story building in most cascs, but cxceptions are
not uncommon. Probably the critical factors in making the decision
should be:
sizé  Some schools, particularlv sccondary schools, arc so large as to
be unmanageable on one floor.

srte The amount of site available or amount nceded for athletics mav
mean two stories or more.

scaLe The desirc to keep a school in scale with the homes around it
and to keep the transition from home to school as gentle as possible
for clementary students may dictate one story.

cLiMATE  Where the climate is such that using the outdoors for tcach-
ing is common and where its usc for corridors is a sensible economy,
a onc-storv building may be the logical choice.

In the report of Rensselacr Polvtechnic Institute to New York State,
Potential Economics in School Building Construction (pubhshed by
the University of the State of New York, 1958), the principal ad-
vantages claimed for cach were as follows:

“FOR THF SINGLE STORY: Elimmation of cxpensive and hazardons stair-
wavs
More flexibility in lavout, permitting space requirements and site
conditions to be met with a minimum of waste

Lighter structural design loads, resulting in reduced foundation
requircments, a consideration of particular importance in areas of
poor sub-soil conditions

Possibilitv of using cheaver non-fireproof construction that would
be prohibited in a mult: story design
Generally reduced cost of maintenance of window arcas and cx-

terior walls by eliminating the nced for scaffolding and extra risk
insurance for workmen.




“FOR THE MULTI-STORY: Smaller square footage of ground coverage result-
ing in reduced lineal footage of foundation; a consideration if site
is rolling or otherwise ‘difficult. (The obvious problem of site
size will not usually be a factor, as sufficient acreage should be
purchased to permit either single or multi-storv construction.)

Reduced roof area affecting heat loss and maintenance costs
Lower plumbing costs, with more compact (stacked) toilet layouts
Shorter runs for piping, ductwork and conduit

Reduced heating costs due to lower over-all heat loss”

To the extent that the one-story design provides for rapid exit to
the outdoors, safety for the children can be achieved with much less
fireproof construction (codes permitting) than required in multi-story
schools. Protection of the building against fire loss would require more
nearly equivalent fireproofing.

Designs for larger schools often incorporate both one-story and two-
story units, and on some sites split-level design has been used to
advantage.

The Arrangement of Spaces The arrangement of spaces within
the school is important in determining how successfully the school
works as well as how economical it is in its use of space. Among the
elements to bear in mind in considering various arrangements are:
USABLE SPACE The proportion of space going into usable areas as

against service areas and corridors is an important economy factor.
EXTERIOR WALLS The length of exterior walls in proportion to interior

space will have a substantial effect on cost. Exterior wails are ex-
pensive. Any plan which adds unnecessarily to exterior walls is
uneconomical. However, there are many buts in this situation.
First, the least exterior wall in proportion to area is in the circle,
but circular walls are more expensive than straight walls. As men-
tioned above, the least outside wall in relation to area in a rectangu-
lar building is in the square, but the need for windows and for
insulation of noisy areas may mean that this is not practicable.
Often several small buildings may call for less outside wall area
than the same square footage in a single, very irregular building.

TRAFFIC  Corridors cost money and contribute little to the school pro-
gram unless they are used for other purposes as well. Some plans
are more frugal of corridor space than others. Some schools in
temperate climates have almost entirely eliminated corridors. Note
that single loaded corridors require almost twice as much corridor
per classroem as double loaded corridors.

Economy can also be achieved in typical schools with rectilinear
classrooms of say 28 by 32 feet by placing the short end of the
classroom parallel to the hall. For each two classrooms 8 linear
feet of hallway are saved (probably 64 square feet, or $1,024 at
$16 per square foot).

Some cluster plans involve irregularly shaped, 2nd consequently
more expensive, exterior walls, but are frugal with corridor space
and often accumulate it in one area where it may be used for
various educational purposes.

Detailing The simplicity of the process of putting the materials
and mechanical components of the building togetlier has a big effect
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Outdoor corridors can save space and dollars.
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on the cost 'The men who actually put the bulding rogether are always
concerned with nalimg one picee of wood to the next, laving brick on
brick, or fitting the sheet metal conduit mto place m accordance with
the blueprints. They hive and work wath what architects—some respect-
fullv and some contemptuovsiv—call “a matter of detailing.” If the
detail 1s simple aid the bluepim: 1s adequate, acemate, and understand-
able, they can do it quickly and well; of the detail is intricate, orf the
blucprmt specifications are inaccurate or confusing, pavrolls are wasted.
Irurthermore, it 1s generally recognized that the quality of detailing, in
terms of simplicity and grasp of the process of building as viewed from
the perspective of the contractors and building trades, has a significant
bearing on the nd prices which contractors are willing to make.

Unlike most other casy generalizations, the statement “the simpler
the detail, the less costly the structure™ 1s trme. Simplicity in detail, far
from involving sacnfice n quality, will enhance it.

It is necessary, however, to distinguish between simplicity of detail-
ing and simplicity of over-all design. A very intricate over-all design
such as a geodesic dome or a space frame which is put together by
repeating the same simple detail over and over again is economical. On
the other hand, some of the simplest looking straight window walls
may have required claborate detailing.

Acoustics Acoustical standards are onlv beginning to be recog-
nized. The still widespread acceptance of acoustically substandard
spaces, particularly in schools, is simply a result of tcachers and ad-
ministrators not appreciating what good acoustics arc. Unfortunately
some people think of acoustics as a ceiling with little holes in it.

The two most basic school problems arc reverberation control
within rooms by sound absorption and the reduction of sound trans-
mission from room to room.

Acoustic standards have delicate limits up and down. One can say of
thermal insulation that the more of it the better, though somc be
wasted. But this is not so of acoustic absorption. An acousticallv dead
room is ncarly as bad for some purposes as a noisv one. Requirements
vary widcly according to room use. Accordingly, ideally correct acous-
tical design trcats each room as a one-purpose space, contrary to the
principle of flexibility.

Isolation of sound requires cither phvsical isolation or barriers. To
stop sound a wall must have mass and the less porous, the fewer holes—
doors, cracks, etc.—the better. The problem of speech privacy between
rooms is lessened by use of masking noise (known in the trade as
acoustic perfumnc) from unit ventilators, air conditioning, and other
regular noisc makers. The quicter a classroom is, the more annoving the
sound next door—as for example the proverbial dripping faucct at night
when you are trving to sleep.

Isolation of sounds from shop machinerv is more difficult. First,
try to quict the machines. Sccond, try to isolate the shop physicallv.
Music also poses special problems. Watch out for music rooms so near
the auditorium that both cannot be used at once.

Other arcas of special concern are music practice rooms, listening
rooms, language laboratorics, and gyms. All should receive acoustic
plannmg. Either specially planned walls and doors, or physical isolation
from cach other and from quict arcas is needed to keep them from
being a problem.

Repetitive elements can save . .ney and
construction time by eliminating the custom
fitting of each joint.

UL e
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Music areas should be planned so the use of
one room will not interfare with the neighbor-
ing practice rooms or vice versa.
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Watch out for sound transmission over parti-
tions when hung ceilings are used.
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Hung celings are a source of trouble 1f regular acoushe tile is
used—sound gocs through the ceiling and bounces down inio the next
room, unless the wall goes up to the roof deck or the bottom ot the floor
above m a multistory bmldmg. If the walls don't go past the hung
caling, use acoustic tile with a backmg to stop sound. The tiles
ordmanh absorh sound but don’t stop it—just as a sponge absorbs
water but would hardly make an ideal raincoat.

Among the means of reverberation control withm the classroom are:

= Acoustic tiles fastened to all or part of the cciling and/or upper
rcaches of the walls, hcavy drapes, rugs, and students, all of which
(and of whom) absorb sound. It has beea found that two or threc
rows of tiles on the wall and the same amount on the caling along
the lme where walls and ceilings mect, are as cffective as—or more
cffective than—tiles over the entire ccaling m tvpical classrooms, Often
tiles on half the caling arc cnough. An excessively dead (acoustically
absorptive) classroom will put a strain on the teacher who must make
himsclf heard and the children who must hear and be heard. But
acoustic problems, like other school building problems, must be ap-
proached room by room, school by school.

» Acoustic tiles may be of perforated or fissured vegetable fiber or of
many other matenals. The greater the thickness, the more cffective they
arc, although the diffcrences in cffectiveness are basically insignificant.
Normally they range from 60 per cent to 80 per cent absorptive,

» Vegetable fiber tiles aic combustible even when flameproofed,
and they should only be applicd to a sohd fire resistant surface such as
plaster or plastcrboard not laid in a grid of open framework (suspended
ceiling).

» Mincral fiber tiles should be used in damp locations (kitchens,
locker rooms, certain shops) where fire resistance is important,

® Perforated metal (aluminum or painted stecl) or perforated as-
bestos sheets, all backed by an absorbent blanket of Fiberglass, are
fire resistant and will stand dampness; for large unbroken ceiling areas
where the cconomy of large units becomes cffective, they are alimost
competitive in price with the vegetable fiber tiles. They arc especially
adapted to use m kitchens, corndors, and lobbies,

The simplest and cheapest form of acoustical insulation, one per-
tectly aceeptable for gymnasiums and shops, is the use of a type of roof
deck, the exposed underside of which has acoustical propertics. These
may be cither lightweight prefabricated panels or gvpsum or lightweight
concrete poured over a permanent form of acoustical fiberboard, For
furred ceilings, acoustic plaster 1s also available, but it is seldom com-
petitive in price with other forms of sound absorption. It loscs its
acoustical value after scveral coats of paint. Another tool of the acous-
tical engincer is the design of the shape of the ceiling (and cven of
the walls)—the usc of baffles, dircctional breaks, and reflecting, some-
tuncs floatmg, surfaces used in the same manner in which the lighting
cngineer uses wall and ceiling surfaces as light reflcctors.

The special acoustical problems of music rooms, auditoriums, and
large group teachng rooms may call for an acoustical consultant,

Sound systems also call for special consultants. A cheap sound
system is not only a poor buy mitially in terms of performance, but is
unlikely to stand up as well as a first rate system,
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Flexibiiity Flexibility means a number of things to architects and
scho.: admmistrators. But here are some of the kinds of flexibility
wlich you will do well to consider.

Multiple use of space, as in the unfortun..cl* named cafetorium
which serves as both a cafeteria and auditorium, 1s onc approach to
flexibility. This particular combination involves a compromise in
acoustics, floor slope, room shape, and other factors, but 1t can work
and save moncyv. It involves much furmture moving (which costs
money ). Other combmations such as auditonum-gy mnasium or gvm-
nasium-cafetcria are possible but usually less successful. An auditorium
divisible into three large group tcaching arcas is now being built in
Boulder City, Nevada, with rr1. assistance. It promises substantial
economies. In a large school it can save five classrooms. Because of the
compatible multiple uses, few compromises are called for. It combines
the kind of flexibihty mentioned above with flexibility at will.

Flexibility through movable walls is otten used in offices. It acknowl-
edges the fact that the building will never be finished—that it must
change as the process it contains changes. The Hillsdale and Mills High
Schools in San Mateo. California, designed by John Lvon Reid, are
almost completely flexible. At the Hillsdale School they have recently
moved a number of walls to accommodate a new program in business
education. With this flexibility a crew of maintenance men can remake
whole areas of the school over the week end.

Flexibility through electronics, ie., television, makes it possible to
communicate with a large group in more than one room at once. This
is another avproach to getting the walls out of the way of the program.

Flexibility at will is the ability to puil a wall out of thc way and
jomn two spaces or divide one at once, that is, within a minute. It
provides for higher utilization of space and a more adzptable school.

There is not, as of this writing, an economical, operable wall which
can be removed or replaced by a teacher and which will provide real
specch privacy hetween two areas. However, several manufacturers have
been working scriously on this problem and will be field testing such
walls during 1960. Partitions of this kind are not far off and they offer
substantial possiblc economies through multiple space use. ErL is ex-
ploring a neoprene sealed, woven wall of fabric and lead which has
tested well in the laboratory.

The economics of flexibility are in space saved through higher usc
of spacc built. This means higher per square foot cost in almost all cases
but fewer squarc feet for the same fucilities.

The danger of flexibility—as in most things—lies in its misuse, in
the assumption that activities requiring incompatible facilities can be
carried out in the same space. The gymnasium-cafeteria is a good
example—merging the smell of sweat and peanut butter and mnvolving
daily furniturc moving, gymnasium falls frcm food spilling, and a daily
program interruption.

But small classrooms which can be opened into larger classrooms,
auditoriums divisible into large classrooms, classrooms divisible into
seminar rooms, and other combinations are possible, do not involve
excessive compromises, and hold forth the possibility of real economies.

Fire Protection Two separate questions are involved: they are
safety of occupants (which naturally should outrank all other consider-
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are one approach
to flexibility.
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Other approaches involve multip'c use of
space as in the combination cafeteria-
auditorium above. Westminster School,
Westerly, Rhode Island. Alonzo J. Harriman,
Inc, architect.

The Boulder City auditorium, designed by
Zick and Sharp, architects, and planned with
EFL assistance, can be subdivided and used
for instruction of large classes.




ations ), and safety of investmen* (which can bc considered on a dollars
and cents basis and wath which compromises can be made).

Suafety of occupairts means adequate exits and stairs, a degree of firc
resistance - the building to allow orderly cvacuation in case of fire
(this degree to be sct considerably higher for multi-story building),
firc alarm systems, and possibly fire detection and/or sprinkler svstems.
Many of these features arc required by local building laws, though
always in a minimal way. Compliancc with these regulations should
never he allowed to be the chinching argument for having done enough
to msure fire safcty. livery aspect of the situation should be examined
on its merit, If the law allows the distribution of the exit load among
all stairs, but it scems probable that in case of fire one stairway will
carry most of the load, then this stairway should be made wide enough
for the total load. There can never be too many exits or too straight a
path of cxit. Consider that in an average year 18 persons lose their
lives in school fires.

Laws and ordinanccs arc, as a rulc, concerned only with the safety
of occupants, not with the considerations which follow.

Safety of investment, on the other hand, can be accurately calcu-
lated on the basis of literal adherence to the rules by which the in-
surancc companies ratc buildings in terms of fire resistance of all
components of the structure, ranging from .ero (wood frame or entirely
unprotected metal building) to fourhour resistance (never used for
schoolhouse construction). These rules vary from region to region and
some of them do not make much sense, but they are the ones by
which we must select the materials and construction which determine
the fire rating of the building.

The entire building is rated according to the rating of its weakest
part. Money spent on making any part or component of the structure
fit for a higher rating than the rest of components is wasted money
from the investor’s point of view. The rate differential reflected in the
premiums scldom pays for upgrading the entire structure even for a
long period. There may be exceptions to this rule if the town pays
premiums on a package of buildings which would be pulled down by
the addition of a new one rated substantially lower than all the others.

The insurance agent should be consulted before a final decision is
made concerning the rating for which the building is to be designed.
He should be asked for a preliminary rating; no architect, let alone a
lavman, can divine the mysterious ways in which the insurance rate-
setter's mind arrives at the announced result. Check the completed
design again with the insurance agent before the drawings go out for
bids. Ask for and take his advice for making adjustments in the design,
for obtaining better ratings often without additional cost.

On Parts and Wholes

Designing a building is more than collecting materials and spaces.
Good design is more a system than a collection, Discussing the elements
of the building tends to make one think in terms of the pieces. But
always remember that a well-designed school is a system, the whole is
greater than the parts, and the parts are basically interconnected. In
short, it is what is called in psychology a gestalt.

Designing involves choosing. The order and logic of the choices
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excludes further consideration of other factors and restncts subsequent
choices. Fach choice 1s based on many entena, Wall it work? I it sut-
able to the site? Is it smitable to the neighborhood? Is it reasonable m
terms of the arrangement previoush made? How will it affect choiees
still to be made? Willat fit the budget? Is it logical from the pomt of
view of structural engineering? Will it add too much to the cost of
heatng? Fach choice once made miplies the rejection of all other
possibilitics. Each choce once made limits the freedom of all further
choices still to be made. 'The arrangement of rooms and their grouping
will have determined the disposition of wings. The shape and size of
the reoms himts the choice of column spacing to a few possibilitics.
Once the column spacmgs are sct we are no longer free to sclect just
anv tvpe of windows. They must fit between the columns. And over all
these decisions are considerations of:

= Suitability to function (program).
First cost.

Maintenance.

Permar.cence.

Replacement cost.

Appearance.

Acceptability to the community.

THE ELEMENTS

The Shell

The factors involved in selecting the shell of the school, including
the structure and outside skin (roof, walls, and windows) have been
outlined so well in Walter McQuade’s Schoolhouse that we have re-
printed his charts on “Structural Framing,” “Roof Deck and Roof
Construction,” and “Exterior Walls.”

It is difhcult to make a4 gencral statement as to what svstem and
which materials will be most economical. Local labor, scaconal condi-
tions, dclivery cost of materials, and the time available for construction
will all influence thesc choices.

Windows Therc is a growing tendency on the part of designers to
use large panes of glass both for fixed and operable sashes. This is costly.
It may necessitate the use of cxpensive plate glass instead of the cheaper
double strength glass. A large operating sash is more dificult to open
and closc and requires more maintenance. Special glass, such as tem-
pered glass, heat absorptive glass, glare shiclding glass, double glass, or
glass block, is seldom justified cconomically. But it may be justified in
terms of the plan and program of a particular school. The degrec of
contribution to control of the thermal and visual environment must be
the determining factor. Difficulty of replacement as well as initial cost
needs to be taken into account in any use of large panes or special glass.

Any putty within reach of up to third graders must be rcplaced
cvery six months. (Putty seems to lose its fascination by the time the
fourth grade is reached.) Glass stops (metal beads) for the lower pancs

if they are within children’s reach pay for themselves in a couple of
ycars.




The charts which follow are from School-
house, produced by Aluminum Ccmpany of
America, Eggers and Higgins, Architects, ana
Walter McQuade; Simon and Schuster, New
York, 1958. They indicate a few typical cards
in the hands of the school builder—some of
the more commonly used familiar assemblies
of structural framing, exterior walls, roofs,
windows, lighting, with comments on their
qualities drawn from the professional experi-
ence of the building consultants to the editor
of Schoolhouse, and with comparative cost
indications noted in one locality in one period
by the technicians of the George A. Fuller
Company.

Not all these comments apply precisely

nationwide, of course, nor do all the bar chart
cost comparisons; labor and materials vary
considerably from one town to the next. But
the comparative costs indicated in these
charts, both first cost and twenty years cost
(including maintenance, insurance, and, when
necessary, replacement) can be checked out
locally by your architect and builder, who will
also have comments on special advantages
and disadvantages of these techniques for
your own use. Throughout the comparisons,
our classroom is sized at 28 feet by 32 feet,
with a ten foot ceiling, and the job size as-
sumed is the construction of an eight-class-
room wing. Costs are comparative within
each chart.

©1958 by Aluminum Company of America, Eggers and Higgins and W. .er McQuade. Reprinted with permission.

STRUCTURAL FRAMING

NECESSARY  FIRE

FRAMING SYSTEM
WIDTH

DECKSPAN

RESISTANCE

BUILDING SPEED

REMARKS COST COMPARISON

vertical support: lally (steel

pipe) columns, 4 inches in

diameter, set at corners;

Roof framing: rolled steel

Leams (size, 21 WF 68) 8 feet
spanning 32 feet; cross mem-

bers of rolled steel beams

(size, 12 WF 27) spanning 28

feet, spaced 8 feet apart

Incombustibie, but
fire-rated under
one hour without
applied fire-proofing

Fast; can be riveted,
bolted or welded

installation cost

Long spans, few footings; no
walls bear welght (they can
easily be rearranged without
affecting the structure)

____

maintenance and
insurance cost
for 20 years

Vertical support: 3% inch

lally columns set at corners

and midway in longer wall;

Roof framing: rolled steel

beams (size, 16 WF 36) span- 2 feet
ning 28 feet; cross members

of 10 inch bar joists (light,

open web steel beams) spaced

2 feet apart; steel beams

(8 WF 17) over columns

Incombustible, but
fire-rated under
cne hour

Fast; bar joists can
be handled without
elaborate hoists

Column-free and flexible;
if framing is left expcsed,
dust is sometimes a
problem, and the celling
cannot be used well for
indirect lighting

_

vertical support: 312 inch

latly columns set at corners

and midway in longer wall;

Roof framing: ro!lied steel

beams (size, 16 WF 36) 16 feet
spanning 28 feet spaced

16 feet apart; steel beams

(8 WF 17) over columns

Incombustible, but
fire-rated under
one hour

very fast; one step
is omitted when roof
deck takes over the
structural task

Has advantages of relatively
few columns and no weight-
bearing walls; also has clear
ceiling with only one cross
beam (but cost of wide span
decking must be taken into
account}

z
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STRUCTURAL FRAMlNG continued

NECESSARY  FIRE

ST IR R T T R R R R T Ry T T TR e e T

FRAMING SYSTEM DECKSPAN RESISTANCE BUILDING SPEED REMARKS COST COMPARISON
WIDTH
Vertical support: 3V2 inch installation cost
lally columns set 8 feet apan Fairly clear ceiling; there §
on long side, are numerous vertical columns, \
Root framing: 18 inch bar Incombustible, but yet they don’t impose any \
joists, spanning 28 feet, 8 feet fire-rated under Fast serious limitations ih maintenance and
spaced 8 ¢2et apart; light one hour flexibitity, the end walls . ance tn
steel beams (8 by 1)) can still be removed ;nsuzro cos
over columns structurally or <0 years
\
N\
\
Vertical support: 332 inch
lally columns set 8 feet apart Combustible; many
on long side; codes frown on In theory fast, but Fairly clear cetlin®, many
Roof framing: steel angles timber construction,  in practice usually people like appearance of \
(size, 4 by 6 inches) over 8 feet but it does retain only fair; two sep- exposed laminated wood beams,
columns, with cross members strength even when arate building especially if stained
of laminated wood beams (size, charred trades are involved and waxed irstead of painted
5Ya by 18 inches) spanning
28 feet
A\
Vertical support: 4 by 7 inch \
wood columns set 8 feet apart \
/,{\ on long side,
« [\ Roof framing. 4 by 6 inch Combustible, but Same advantages as above,
{ steel angles over columns, 8 feet see above Fair but wood columns take up
N

’

with cross members of famiu:a-
ted wood Lieams (size, 5% by ic
inches) spanning 28 feet

somewhat more space

Vertical support: 4 inch
nailable steel studs (shm
steel columns) spaced 4 feet
apart on long side;

Incombustible, but

\
\

Light, easy construction,
allows cost-saving in roof

Roof framing 18 inch bar 4 feet fire-rated under Fast decking, but tight spacing
joists, spanning 28 feet, one hour of the studs in the walls \
spaced 4 feet apart, 3by 4 limits flexibility
inch steel angles over columns
A\
Vertical support: 3 by 10 inch
wood columns set at corners
and midway in longer wall; A simple structure with few
Roof framing: wood trusses, columns, allowing substantial
36 inches high at one end, 4 feet Combustible Fair flexibility; usually, however,
sloping up to 48 inches at a suspended ceiling must N
other, spanning 28 feet; be added below the trusses
cross members of 4 by 12 inch
wood, spaced 4 feet apart
A\
\
Vertical support: 3%2 inch
Ially columns set at corners
and midway in longer wall;
Roof framing: steel trusses, \
36 inches high at one end, 4 feet Combustible Fair Remarks above apply here also

sloping up to 48 inches at
other, spanning 28 feet;

cross members of 4 by 12 inch
wood, spaced 4 feet apart

Vertica! and roof framing are
combined: the rigid steel
members (size, 18 WF column
and girder) span 28 feet,
spaced 16 feet apart; cross
members are steel beams
fsize, 10 WF 21) spanning

16 feet, spaced 7 feet apart

Incombustible, but Very fast, with
7 feet fire-rated under proper hoisting
one hour equipment

A spare, trim way to build
with few elements

\
AN
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FRAMING SYSTEM DECKSPAN  RESISTANCE

NECESSARY FIRE
BUILDING SPEED
WIDTH

REMARKS

COST COMPARISON

Vertical and roof framing are

combined the laminated wood

members (s1ze varies from

514 by 5 inches to 54 by

40 inches) span 28 feet, 8 feet Combustible Very fast
spaced 8 feet apart; roof

siopes up 3 inches per foot

toward peak at center of span

Numerous columns, but placed
on exterior walls where they
will not interfere with the
rearranging of interior
partitions

installation cost

\

maintenance and
insurance cost
for 20 years

Vertical support: weight-

bearing walls of solid con-

crete (which become the

partition walis between the

classrooms); 7 feet Combustible
Roof framing. laminated wood

beams (7V4 by 18 inches)

spanning 32 feet, spaced

7 feet apart

Walls slow, roof fast

A simple, solio way to build,
but with no flexibiity what-
soever (the partition walls

are permanent); Also, running
the beams the long way throws
shadows on the ceiling,
reducing its effectiveness as

a reflector of daylight from

the windows

\

Vertical support: schid

8 inch concrete weight. Depends on deck

bearing walls (the parti- None selected (the walls
tion walls between the needed have a 4 hour Walls slow, roof fast
classrooms); fire-rating)

Roof framing: long span steel
or concrete roof deck

The simplest way to build and
apparently the cheapest; cost
includes partition walls, but
the cost of long span roof
decking will probably eat up
the money saved using this
framing method; inflexble

22

Vertical support- 8 inch

lally columns;

Roof framing reinforced Incombustible, with With proper schedul-
concrete siab, spanning 32 fest 4 hour fire-rating ing, fair

31 feet by 27 feet, poured

on floor stab and jacked

up columns :nto place

A very flexible way to build,
with few columns and a clear,
clean ceiling for reflecting
light; heavy, it sometimes
calls for expensive founda-
tions; cost figure, however,
includes roof decking

\

Vertical support: 4 foot

wide, weight-bearing,

prefabricated aluminum

panels (cross brac.ng Incombustible, but

provided by partition walls); 4 feet fire-rated under Very fast
Roof framing: steej beams one hour

(s1ze, 12 WF 25) spanning

28 feet, snaced 4 feet apart

Very flexible

AN

Vertical support: 14 by 20

inch reinforced concrete

columns, poured in place, set

at corners and midway in Incombustible, with Slow, needs trame-
longer wall; None a 4 hour fire-rating work and setting
Roof framing: 14 by 20 inch time

reinforced concrete beams,

poured in place under a 612

inch reinforced concrete slab

Heavy construction but few
columns; fairly flexible

for rearranging partitions;
maintenance low; cost
includes usual roof deck

Vertical and roof framing

are combined: the prefab-

ricated, prestressed Incombustible, with Fast, if heavy equip-
concrete frames span 8 feet a 4 hour fire-rating ment s used

28 feet, spaced 8 feet

apart; columns are 10 by 12

inches, beam. 5 by 18 inches

Heavy construction but still
quite flexible, columns do
not interfere with the
moving of interior partitions
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ROOFDECK AND ROOF CONSTRUCTION

DFCK INSULATING
DRAWING AND DESCRIPTION SPAN FIRE-RATING QUALITY REMARKS COST CUMPARISON
Very easily erected; poor mstalation cost
. H \ \\
5 ply butit-up roofing incombustiole, acoustically unless under- }\\\\\\\\\\\\
2 inch rigid insufation with with 2 fire-rating side receives at least \\\\\\\, \\\\\\
vapor barrier 28 feet of less than one Good; U value— .15 142 inch acoustical treatment, \\\ \\\\\\\
7%z inch steel decking, painted hour wiring for lighting fix- }"\\\\\‘\\\x maintenance and
! b MNANNW I insurance cost
on ceiling side tures can be run through \\ \\\\\
3 \
cavities 1n deck A \\\\t for 20 years
3 ply built-up roofing Incombustibie, Very easily erected; poor
2 inch rigid insulation with with a fire-rating acoustically unless ceiling
vapor barrier 16 feet of less than one Good, U value— .15 receives at least ¥z inch
aY2 inch steel deck, painted on hour acoustical treatment or deck
ceiling side 1S perforated
3 ply built-up roofing «ncombustibie, Very easily erected, poor
2 inch rigid insulation with with a fire-rating acoustically unless ceiling
vapor barrier 8 feet of less than one Good, U value— .15 receives at least ¥2 inch
1% inch ribbed steel deck hour acoustical treatment
painted on ceiling side
5 ply burlt-up roofing Speed of erection is fair;
2 inch rigid insulation with Incombustible, concrete fill process will
vapor barrier with a fire-rating slow down ‘omplecon,
light weight, reinforced con- 8 feet :fll;ss than one Good; U value— .13 :nd;;:;debzzr::es Ii(s:frtm
crete fill on corrugated steel 0 g:ﬁeral pract: e' unless it
deck, painted on ceiling side is acoustically treated
Very easily constructed; installation cost
5 ply built-up roofing Inccmbustible, underside can be left \\§
274 inch wood fiber-and-con- with & fire-rating exposed or painted with \
crete composition board roof 8 feet o¢ .ess than one Good, U value— .16 joints concealed by the \
deck on steel subpurlin hour supporting subpurlins; maintenance and
supports Very good acoustically insurance cost
for 20 years
5 ply buiit-up roofing
Lo . Easily erected, deck under-
2 ‘"Chb""‘d insulation with Very good; side is frequently left
vapor Darrier 4feet  Combustible U value— .12 exposed, but further
2 by 6 inch tongue-and-groove acoustical treatment is
wood deck, stained, painted or recommended
waxed on ceiling side
5 ply burlt-up roofing Incombustible, Easily erected; deck can
2 inch rigid insulation with with a fire-rating be left exposed, but
vapor barrier 4 feet of less than one Good, U value— .13 further acoustical treat-
2 inch gypsum plank with metal hour ment is recommended
edging, painted on ceiling side
5 ply buiit-up roofing
) . Fairly easy construction
2 inch rigid insulation with (the poured-in-place deck
vapor barrier Incombustible, will delay completion of
gypsum deck (poured in place) 8 feet with a fire-rating Gocd, U value— .15 roof), deck can be left
on acoustical form-board with of one hour exposed as ceiling, good
reinforcing steel wire and acoustically
steel subpurlin supports
5 ply built-up roofing
2 inch rigid | th Erection speed is fair,
ne brmi Insulation wi Incombustible, the poured deck must set
vapor barrier 2 feet witha fire-rating  Good; Uvalue— .35 before being roofed:

2 i1nch concrete stab poured on
galvanized steel wire with
waterproofed backing attached

of one hour

needs a hung ceiling for
finish

Q
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ROOFDECK AND ROOF CONSTRUCTION continued

ERI

DECK INSULATING
DRAWING AND DESCRIPT.ON SPAN FIRE-RATING QUALITY REMARKS COST COMPARISON
5 ply built-up roofing Erection time 1s good, can
2 d lat h be drilled and sawed;
'"Chb”m \nsulation wit Incombustible, cerling can be left exposed,
vapor barrier 8 feet with a fire-rating Good, U value— .15 but some further
2 % inch nailable concrete of one hour acoustical treatment
plank with tongue-and-grooved 1S recommended
joints, painted
o \
5 ply built-up roofing Good erection time, deck
2 inch rigid insulation with Incombustible, Very good, can be left exposed, but
vapor barrier 28 feet with a fire-rating V] valug-— 10 further acoustical
8 inch long-span, hoslow core, of two hours treatment 1s necessary
concrete plank deck, painted
5 ply bu:lt-up roofing
Incombustible
2 inch rigid insulation with ' .
vapor barrier, supported on w;th a fire-rating cood Erec;uorli :tpeed 1S zood,tdeck
aluminum roofdeck 8 feet of less than one ood, U value— .15 can be left exposed, bu
hour needs acoustical treatment
steel subpurlin supports,
spaced 2 feet apart
Slow erection time, slab
5 ply built-up roofing needs setting time, the
2.nch rigid insulation with Incombustible, under side of slab is fre- (cost does not
vapor barrier 16 feet with a fire-rating Good; U value— 13 quently left exposed \“: include slab)
514 inch concrete slab, poured of four hours (pamte.d), but further .
acoustical treatment \
in place NS
1S required NG
N
EXTERIOR WALL CONSTRUCTION
INSULATING MAINTE-
DRAWING AND DESCRIPTION FIRE-RATING QUALITY NANCE REMARKS COST COMPARISON
ins.allation cost
8 inch concrate bluck, water-repellent
paint on exterior
2 inch foam insulation applied with chombustlble, Very good Fair, soils Weightbearing, expensive
with a fire-rating U value—.14 somewhat for framing windows; very
cement mortar to concrete block of three hours good condensation contro! maintenance and
34 inch layer of plaster, painted insurance cost
thickness, 11 inches; weight, 50 Ibs. psf for 20 years
\
W
8 inch concrete block, 1 inch cement Some problems Used only in mild, dry \
stucco on exterior Incombustible, Poor with soiling ciimates because of conden- \
¥ inch layer of interior plaster, with a fire-rating U value— .48 and weather- sation problems; weight-
painted of four hours resistance bearing, expensive jor \
thickness, 9% inches; weight, 52 1bs, psf framing windows
N \
AN
\ \
4 1nch concrete block, water-repellent Limited weightbearing
paint on exterior Incombustible, Fair Fair, some capacity; expensive for
2 inch cavity (air space) with a fire-rating U value— .28 soiling framing windows, good in-
4 inch concrete block, painted of three hours terior acoustical finish
thickness, 10 inches; weight, 46 1bs. psf
&
Q
4 !nch exterior face brick Incombustible,
2 inch cavity with a four Fair Limited inadbearer;
4 inch common interior brick with % inch hour fire- U value— .27 Fair expensive for framing
layer of plaster, painted rating windows
thickness, 10% inches; weight, 48 Ibs. psf \
Q &\

Aruitoxt provided by Eic:




EXTER|OR WALL CONSTRUCT|ON continued

INSULATING MAINTE-
DRAWING AND DESCRIPTION FIRE-RATING QUALITY NANCE REMARKS COST COMPARISON
¢ installation cost
7 \
{ 4 inch exterior face brick ty P \
E . ) g%
/ 2 inch cavity p 1\}%&;,( /,(“ Incombustible, Fair Limited loadbearer; some-
4 inch concrete block, painted rd ;71 N&?’, with a four hour U value— .28 Fair what expensive for framing
i o I+ fire-rating d maintenance,
thickness, 1C inches, weight, 46 Ibs, psf I%Q‘r N:]\p;d i 4 windows \nsurance cost
NN ‘W for 20 years
k\& \
g ‘[‘«]f(/‘"y R 8 wnch f‘" b"c_k' damp-proofing _ Weightbearing; good conden-
(1 NSl T 2 by 2 inch furring strips, spaced Incombustible, Good sation control; somewhat
1 fj‘\%; 1 g 16 inches apart with a fire.-rating U value— .15 Fair expensive for framing
rl [[{ 1Y Jf% metal lath and plaster, painted of four hours windows
] pﬁtﬁ{% thickness, 10% inches; weight, 52 Ibs, psf \
7 AN
1 inch cement stucco on lath and \\
building paper , loadb
. i , ire retardent, Poor, some Limited loadbearing; easy
heat
% inch composition board sheathing with a fire-rating Very good soiling, for framing windows; very \
2 by 6 inch wood studs (spaced 16 inches of about ¥ of U value— .10 poor endu- good condensation control \ \
apart) with 4 inch mineral insulation an hour rance
layer between \\
gypsum rocklath and plaster, painted \
thickness, 82 inches, weight, 30 Ibs. psf \
. A\
34 inch waterproof plywood, stained, and
building paper
% inch insulation board ai Limited loadb
air imited loadbearing; easy
2by 6 inch wood studs, spaced 24 inches Combustible Uvalue— .24  Fair for framing windows; a fast
V2 inch composition board wall to build N
34 inch interior grade plywood, stained
and waxed \
thickness, 8 inches; weight, 15 Ibs. psf \\
. \
% inch wood board-and-batten, oiled or
stained finish, and building raper
% inch Insulating board Good Limited loadbearer; windows \
2 by 6 inch wood studs, spaced 16 inches Combustible U value— .20 Fair are easily framed; a fast
1 Inch wallboard, with taped joints, painted wall to build AN
thickness, 8 inches; weight, 15 Ibs. psf
x\\ \
2 inch asbestos-cement composition panels, :imited '“dbfa:‘” WL" \
held in aluminum grid, and building paper ows are easily framed;
, Good asbestos-cement is
2 by 6 inch wood studs, spaced 24 inches Combustible Uvalue— .15  Good somawhat brittle to handle, \
14 inch wallboard but wall can be built
3% inch composition panels, painted quickly
thickness, 8Y: inches; weight, 14 Ibs. psf \
A
1 inch stucco on self-furring lath, and
building paper Incombustible, \
% inch composition board sheathing with about a Fair Limited loadbearer; easy
4 inch nailable steel studs, spaced 34 hour fire- U value— .22 Fair for framing windows
24 inches apart rating
gypsum lath board and plaster, painted
thickness, 7 inches; weight, 32 Ibs. psf
onloadbearing; these pre-
. fabricated components
16 gauge extruded aluminum sheathing Incombustible, become a “‘curtain wall”
*'sandwich’’ panel of 1%2 inch rigid insula- but still not Good hung on framing; very
tion, clad in 18 gauge steel (primed and rated in many U value— .15 Good light, can be built quickly;
painted) building cedes unlike most of the other
thickness, 3%2 inches; weight, 6 Ibs. psf walls, the price with win-
dows will be lower than that
for solid wall (given right)
N
88
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INSULATING MAINTE-
DRAWING AND DESCRIPTION FIRE-RATING QUALITY NANCE REMARKS COST COMPARISON
Only fair provisions for \nstallation cost
“Sandwich’’ panel with 2 inch glass fiber condensation; easily de-
core clad in 16 gauge galvanized steel, incombustibie, mountable, wall can be
to be installed in steel frame with but still not Good buiit quickly, windows can

plastic gaskets, primed and painted,
inside and outside

thickness, 212 inches; weight, 5 Ibs. psf

v

rated in many
building codes

U value— .18 Good

be inserted with ease;
price (psf) with windows

actually will be lower than

price for solid wall, given \

masntenance and
insurance cost
for 20 years

\
.

Ventilated ‘‘sandwich” panels with 2 inch
glass composition core plus air space,
clad in porcelain-enameled aluminum or
stee| facing

interior galvanized steel facing

panels installed 1n aluminum frame with
glazing beads and plastic gaskets

thickness, 212 tnches; weight, 5 Ibs, psf

5
z
Z
A
Z
Z
Z
2
Z
‘
@

Incombustible,
no time-rating

Good
U value - .15 Good

Can be made to bear load by
strengthening frame; a pre:
fabricated component, it
facilitates construction,

and can be removed easily to
revise building; cost of wall
with windows will be less
than cost of solid wall shown
at right

\

“Sandwich’ panel with core of foamed
plastic or composition glass, 2 inches
thick, sheathed in aluminum or steel
porcelain enamel| exterior finish
installed in aluminum frame with
glazing beads and plastic gaskets
thickness, 232 inches; weight, 5 Ibs. psf

Incrinbustible,
bu’ still not
fire-rated in
many areas

Good
U value— .15 Good

A
A prefabricated panel, It Is

easily mounted when building, .
demounted when remodeling;
frame can be strengthened
to become loadbearing; cost
of walls with windows will
be less than cost of solid
wail shown at right

% inch clapboard siding, finished with
pnmer and paint, and bwiding paper

% inch Insulation board
2 by 6 inch wood studs, spaced 16 inches

3 inch mineral woo! insulation between
studs

¥ inch wallboard with taped ;oints; painted
thickness, 8%z inches; weight, 16 Ibs, psf

Combustible

Very good
U value— .12 Fair

Limited loadbearing; easy
for framing windows

Naturai stone, 12 inches thick

vapor barrier

2 by 2 inch furring strips

metal lath and p'aster, painted
tnickness, 15 inches; weight, 125 Ibs. psf

Incombustible,
with a fire-rating
of four hours

Poor
U value— .30 Good

\
A handsome wall if the

right mason is chosen and

given enough time; load- \
bearing, permanent, infiex:
ible; difficult for framing
windows

4 inch extarior face brick

\
\

Loadbearing; expensive for \

6 inch cnncrete block, and vapor barrier Incombustible, Poor Good, soils

1%, inch metal lath and plaster, painted with a fire-rating U value— .30 somewhat framing windows; good ¢an-

thickness, 11% inches; welght, 54 Ibs. psf of four hours densation control

&
————— ~ \\‘
A good wall in moderate \\ \
Window-wall with one thickness of ‘‘double- climates, but one which
3 strength B’ glass in a 4 inch wood frame, Very poor demands careful shading from
3 WN with an operating hopper at top or bottom no rating U value—1.14 Poor heat and glare; poor con-
thickness of glass, Y4 inch; densation control; poor
3| , weight, 2 Ibs. pst acoustically
Y
\ ,
I \Q

Welded, double-giazed window wail, with ] A handsome wall if used

two layers of ‘‘double-strength’’ glass I Poor appropriately in moderate \

separated by partial vacuum in 4 inch \\\ no rating U value— .67 Poor climates; needs shading;

wood frame, with hopper at top or bottom T \ LL\ good condensation control;

3 N fair acousticall
thickness, ¥2 inch; weight, 4 Ibs. psf : r y
N
, N
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WINDOWS

CPERATION

VENTILATION

REMARKS

COST COMPARISON

instatlation cost

maintenance and nsurance
cost for twenty years

Double hung window

upper and lower sections

slide vertically to
open, spring balance,
lock at meeting rail

.

S
S

(Y Sa

Substantial airflow,
but not directed
well, drafty without
a shield

No parts project even when open,
sometimes difficult to open if
srhoolroom has usual shelving at
sill level, usually a giass
deflector 1s instalied to prevent
drafts

ALUMINUM
GALVANIZED STEEL
STEEL

\\ N

N

Casement window: with

fixed glass section at

bottom, two swing-out

sections at top,
crank-operated

Substantial airflow,
but not directed
well, Jrafts are
ditficult to avoid

Easily operated, shades can be
drawn without obstruction when
window 1S open (but they will
billow in breeze), these windows
must be placed carefu'ly- -there
1s danger of children runmng
into them outdoors if open;
rarely used in schools

{\\\\w

Projected window with

fixed upper section of

glass, vent (hopper type)

at bottom opening in,
crank-operated

| !

Adequate airflow
In most climates,
well directed,
not drafty

Easily operated, can be used with
shades or blinds closed over most
of i1ts area, view 1S unobstructed,
even when window Is closed

Projected window: with

sections opening
out at top, In at

bottom, crank-operated

Very good airflow,
both in quantity
and quality (not
drafty)

Easily operated; does provide
some ventilation even when
partially shaded, view through
tms type is almost unhindered
with few obstructions at eye
level

\

N

Awning window. four
horizontal sections
project out, crank.
operated

Large quantities of
airflow are eas'ly
controlled, with
tairly good draft
contro}

Can be opened quite wide even
during rainstorms, is easily
operated, shades can be drawn
without obstruction; framing does
obstruct outdoor view somewhat
whether window is open or closed

.

Shding window with
lower fixed section

Combination window
upper section is of

glass block, supported

on angle and channe!
girts attached to

columns, lower section

is half fixed glass,
and half hopper
(crank-operated)

Substantial airflow,
but hard to control,
drafty

No parts project either inward

or outward when open, but window
is sometimes difficult to slide
with the usual schoolroom sheif

at sill level

i\\\

AN

\ \\
_

Adequate, well
directed air fiow
for most climates

Some types of glass block refract
light to ceiling, providing good
lhight distribution across classroc,»
and eliminating need for shades c.r
blinds, however, designer must
take care to use properly, this
type does not always meet brignt-
ness tests for good schoolroom
lighting

AN
.

\
NN

RSN

\
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Bewarce of smiphfied construction wlach onnts the sash and sets
glass directly mito the stroctural frame wineh s cut to size, put together,
and fitted on ate 'Fhe workmanslno of such mstallations will rarely
match that of sash fitted, glued, and doacled m the shop. If 1t 15 steel
frame fitted at the ate, the jomting gasketimg requires exacting work-
manship that one cannot cypect to be done m the field. Stick to
standard si7¢s @nd arrangements of sash.

Foundations In onc- or two-storv structures, nnposed loads arc
relatively hght and thus foundations are hght, Fven so, foundations
which are designed for imposed loads, rather than according to arbitrary
practice, can cffect savmgs and will at the same time give more uniform
support. There has been a good deal of experimentation i climmating
wall footings where hight loads are involved.

In thi- case of the traditional footing and foundation wall (Case 1),
eartii must be excavated to the width of the footing and backfilled after
constraction. In Case 2, a trenching machme can be used, with no
backfill—a quick and clean operation. Obviously, the soil must be cap-
able of supporting the loads imposed by the narrower wall footing. If
drains must be placed about the periphery of the building much of the
advantage is lost. Nevertheless, this approach will lead to a faster job
with less material.

With stable soil conditions, a slab-on-ground construction is a most
economical method of floor construction. It has been used for many
vears; the old basement floor is a slab on ground. Slab problems are
legion—moisture protection, insulation, and the need for reinforcement
—but they are being solved daily. The reasons for economy are obvious;
the ground (or fill) helps give uniform support to the floor itself and
the loads imposed. The same slab built off the ground would require
much more steel, form work, and, in most instances, more concrete.

There are two hasic types of slabs; the monolithic and the floating.

The monolithic provides floor and foundation all in one; it is, how-
ever, limited in application to light loads and good soils. It is not
ordinarily satisfactory in cold climates, becausc of the impossibility of
supplving cdge insulation which can be done in the case of the floating
slab.

Slab construction normally requires provision of a depressed tunnel,
incorporated into the slab design, for service conduits for plumbing and
often heating and wiring.

There are conditions under which it is more desirable to lift the
building off the ground and to use isolated column footings for support.
Generally when this is done the loads will be totally supported by the
frame and the costs wil! be higher. The frame must be able to carrv the
additional floor loads, and it must be securely braced. The savings in
footings or foundation walls probably will not offset these costs.

Mechanical System

The mechanical facilities of the school, i.e., the heating, ventilating,
electrical, and plumbing systems, will represent close to one-third of the
total of the school building cost, according to EFL’s school cost survey.

Each of these systems involves:

FixTURES  Heating units, fans, blowers, lighting fixtures, hot water

units, toilet fixtures.

=ﬁ&'§lﬁ
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conourrs - Pipmg, winmg, ducts, and the channels to carny these con-
duits.

RELATED BUILDING MATERIALS AND DETAILING  IFloor and wall surfaces
101 lavatonies. Wall surface matenals and colors will affect the
llummation,

For maximum cficiency, all of the choices mvolved m the design of
the mechanical svstem need to be viewed as a whole, The visnal,
thermal, and acoustical environments are all mterrelated. Morcover, thic
space requrements of the fivtwes and the condwmts can be planned to fit
the basic structural system with greater or desser cfficieney m terme of
mtallation, maintenance repar. or replacement. Intensive study s
nceded to mmmnze the lengths of runs and costly hends and to vield
the most cfficicat fitting.

Two approaches are mcreasinglv emploved to achieve cfficient
nechanical systems. One of these, the service core approach, 1s to locate
the main conduits and fixtures in a specially designed and casily accessi-
ble svstem of mterconnected spaces, attempting to minmmnze the usc
of spaces inside walls or between ceilings and floors except for service to
individual rooms. The other, the space module principal, is to mcorpo-
ratc the conduits—so far as possible—into the floor, external walls, and
ceiling spaces. One of the aims is to locate scrvice outlets at standard-
ized distances from cach other so as to permit a wide range of choices
in the partitioning of arcas—but with the partitions alwavs at pre-
planned intervals. The space module measures are used for the purposc
of cstablishing standard structural intcrvals—such as widths and tlnck-
nesses of studs and joists, distance between them, standard sizes of
building panels, and standard widths and heights of doors and corndors.
All of these standards arc the verv essence of loft arrangements but
should be considered for other applications as well.

Heating Heating systems can be classified as either “dny,” ic., arr,
or “wet,” ie., steam or hot water. Although these systems mav be di-
vided into many special categories, onlv a few are currently uscd to any
extent in schools. Thesc are perimeter wall convectors (which may be
cither steam or hot water), floor pancl heating, unit ventilators, and
high and low velocity air systems. Perimeter convector and floor pancl
svstems usually involve a scparate svstem of mechanical ventilation,
whereas the other types normally include provisions for mechanical
ventilation along with the heating.

The degree to which the choice of heating system is bound up with
other aspects of the building design is indicated by the following:

The extensive use of slab-on-ground construction has created a cold-
floor problem in northern climates, particularly in the case of kinder-
gartens where the children play and are expected to nap on the floor
and where the typical flooring material is usually highly conductive.
This has sometimes led to the use of floor panel heating as a solution to
the cold-floor problem. But unless carcfully controlled, floor heating
often creates an opposite problem of overheating. Another solution hes
in the choice of fimsh flooring material. Cork tile or carpet will chmmate
the cold-floor problem almost completely.

Campus plan schools lend themselves to stcam or hot water svstems,
so that the economy of a singlc central heating plant with underground
heat distribution systems can be used. If it is difficult or expensive to
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obtam hcensed engnieers to operate the plant. then Tugh pressure steam
or Tugh temperature water 1350 11 which require an engineer would
not be ccononmeal. Umt hicating svstems are also approprate for this
tipe of school. and at Teast one study has concluded that a nmt heating
svstem s matiallv cheaper than the central plant, emplovs less equip-
ment and fewer motors, and costs less to operate The choice of the
most cconomcal systenn will best be made only after careful individunal
analvses of comparative costs ot mstallation, mamtenance, and opcra-
tion. For example, an mportant factor in the operating cost of umt
heating cquipment may be the relative cost of gas fuel.

Many state codes set up a reqmred minimum of ventilation for
schoolrooms, nsnally on the order of 10 to 15 cubic feet per minute
per papil, for diluting odors and preventing cxcessive moisture-conden-
sation on the windows and 9 overcome a tendency of classrooms to be
overheated, dne to heat gans from the pupils, the lighting svstem, and
the sun. Liffective ventilation s needed to prevent wintertime overheat-
ing. The problem is how to mtroduce cooling air without introducing
drafts. So-called “open window ventilation” is certainlv not the right
answer, at lcast in the North. It allows chill outdoor air to enter the
room directly, fall to the floor, and collect in a laver of cold air where
it 15 most vexmg around the fect. If vour feet arc cold, vou are cold no
matter how warm the room may be. Mechamical ventilation first tempers
outdoor air with room air before dischargmg it into the upper part of
the room, where it can further mix with room air before reaching the
occupants.

The choice of heating system design 15 incxtricably related to the
problems of ventilation and cooling (with or without air conditioning).
Two recent studics available to rL indicate that there is little differ-
ence in nitial cost between different systems. If you start to add power
ventilation to the system, as vou do in a central ventilating system with
controls or in a unit ventilation system, the cost increases almost in
direct linear proportion to the amount of ventilation which you attempt
to do. On the other hand, to build a school without adequate provision
for ventilation may be fatal to the purpose for which it is being built.
There is an obvious coordnation between alertness and reasonable heat-
ing and ventilation.

Onc method of saving on the cost of the heating system is to avoid
over-design. Tleating svstems need not be sized for extreme conditions
which may occur once or twice a year, but shonld be designed on the
basis of the established outdoor design temperature for the arca. More-
over, the minimem temperatures used in cstablishing these design
standards usually occur only at night—suggesting that for school design
purposes cven these may be too high. Remember also that any heating
system can be run above rated capacity for short periods. The American
Society of Ileating, Refrigeration and Air Conditioning Engineers
Guide, a ycarly publication, is the most rchable source of data on this
subject,

Indoor temperature design conditions shoald be carcfully selected.
On all but a few heating days, higher temperature than design condi-
tions can be maintained Tn other words, say in the Washington, D.C.
arca, we can safely select an indoor design tempcerature of 60° with out-
door temperatures of 0° knowing that rarely, if cver, will the actual
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The Belaire Elementary School, San Angelo,
Texas. Caudill, Rowlett, and Scott architects.
The first completely air conditioned school
in the United States. The school is circular
under its square roof.
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outside temperature fall to zero. Cousequently wath a thermostat settng
of 737, except for a very few occasions, we can safely expect to mamtain
73°. To design the system for a ugher temperature than thns would
mean ranng it at much less than capaaity on all but these few occa-
sions, an incfhcient design and an nneconomical operation.

The sclection of two boilers for the heating svstem, where one s
adequate for reqmirements, is scldom justified. Present equpment 15
reliable, breakdowns are rare, and repairs can be casih and quickly
accomplished.

‘The control of the heating svstem mvolves the choiee between man-
ual or automatic controls. (This does not apply to automatic flame
safetv or boiler controls—these arc an essential part of any svstem.)
Sccondary controls are cxpensive both i first costs and mamtenance.
There arc those who maintain that the simpler the control system the
more satisfactorv the plaut operation. They would zone arcas in a
school that are vacant for extended periods, such as the anditorium, but
would use a simple manually operated zone control valve. The casc for
automatic controls 1s the case for the controlled environment. 1t 1s also
related to the cost of maintenance services and the jadgment that no
maintcnance man or engineer could possibly carry out so many sensitive
operations so cfficiently and cconomically. In this view, also, manual
opcration often tends to hcat the schocl for longer before-school and
after-school hours than necessary. Avtomatic controls can save fucl.

Sclection of the tvpe of fuel to be used for heating should be made
after comparing costs of gas, oil, and ccal (and occasionallv clectricity)
for the particular school site. Cost of fucl alone 15 not necessanly the
deciding factor. While the cost of fucl, on the basis of B.T.U.’s pro-
duced per dollar, should be cousidercd, so should the cost of storage
space, ash rcmoval, and maintenance. While gas may be more expensive
than oil in some areas, increased maintenance connected with oil-firing,
storage tanks, pumps, and amortizing the additional cost of oil storage
and pumps may tend to equalize the cost or even reverse apparent
cconomies. The difhculty of making an intelligent choice is, however,
compounded by the fact that no one can with certainty predict the
comparative costs of fucls ten vears hence.

At the present rate schedules, clectric resistance heating has proved
cconomical in onlv a few regions of the country. The increased avail-
ability of off-pcak power, duc to increased capacitics created for summer
air conditioning loads, may aiter this situation and permit the cconomi-
cal usc of individual room resistance heating.

Ventilation Ventilation is a twofold problem. Under winter condi-
tions we wish to ventilate the room without causing drafts on the pupils,
and In summer we wish primarily to cool the pupils by creating an air
flow or draft. The quantities of air involved arc greatly different. Nor-
mal practice provides at most six or seven air changes every hour for
maximum wintertime ventilation, while the Florida regulations require
an air change cvery two minntes for warm weather cooling. Winter
ventilation for room cooling 1s best provided mechamcally, but satisfac-
tory warm weather ventilation has ordinarily depended on large window
openings.

Mechanical exhaust ventilation should be used m toilets, locker-
rooms, auditoriums, gvmnasiums, and sumlar arcas for the removal of




concentrated odors and funies. Such exhausts Jraw air fron other parts
of the school, ncatly complementing the usnal practice of supplying at
lcast some air to the classrooms all of the tiune they are m use. Auto-
matic controls for exhaust ventilation are costly and complicated and
should be avoided. Simple on-off switches are adequate.

Air Conditioning Smice schools have been ordinarily closed during
the two hottest months of the vear, air conditioning has not been
considered except m the warmest parts of the countrv. With the in-
creasing trend toward summier session and all-year use of school build-
ings it should be considered. Air conditioning is more casilv adapted to
forced hot air systems and systems using unit ventilators than to systems
using perimeter convector heating.

It is difficult to get firm and final cstimates of the additional cost of
air conditio.ing a school. However, in Alton, Illinois, having been
plcased with one air conditioned school, they planned a second one.
Bids were taken for the building with the provision for future air condi-
tioning (appropriate it ventilators, msulated piping, space in the
boiler room for a w. ailler, cte.) and alternativelv for the school
with complcte air conuttioning. The architects estumated that the cost
of the provision for future cooling was 20 cents per square foot. The
cost of the air conditioning svstem was 50 cents per squarc foct. Conse-
quently, the total cost of the systein was 70 cents per square foot for
the entire building. The school itsclf cost $14.14 per squarc foot. The
cost of air conditioning was in the ncighborhood of 5 per cent of the
total cost of the school.

But it makes possible certain cconomies. A more compact plan is
reasonable. Keeping windows closed reduces outside noise and at the
same tine increases interior background noise (from the ventilating
units). This will raise tolerance for sound throughout the intcrior. Even
if complete air conditioning is not to be provided at the outset, the
heating and ventilating system and other aspects of building design
(including means of dealing with condenscd moisture in the case of
unit ventilators) can be planned for conversion to hot weather cooling.

Lighting This is the aspect of building design for which standards
have been raised in the most revolutionary wav, due without doubt to
an intensive educational campaign financed and telligently conducted
by the clectrical industry. To illustrate the rapid rise of these standards,
the 1943 Massachusctts Department of Public Safetv Regulations say,
“Artificial hghts when used shall provide illumination . . .
least to the mmimum intensities speaified . .

equal at
. and may be by elec-

tricity or gas, or by oil lamps . . .” The specific intensity for “Ordinary

Footeounddua

207

918 1974 1937 1938 1948
0sh  hop Asa

Source: ILLUMINATING ENGINEERING, !lluminating
Engineering Society, Vol. LV, No. 1, January 1956,
p. 37.

Place

Classrooms—on desks and chalkboards

Footcandles

30

class, recitation and study rooms, librarv . . . and . . . laboratories in Study halls, lecture rooms, art rooms, offices,
> ) ) libranes, shops, and laboratories 30
schoolhouses . . . 5 ft. candle. ‘ :
L . . Classrooms for partially secing pupils and
In 1952 the Illuminating Engmeermg Society recomnmended the those requiring lip reading—on desks and
. . . chalkboards
minimum footcandlc levels for schools which are shown at the right of : ' 50
. Draftu ' '
this page. Drafting rooms, typing roomns, and sewing
rooms 50
l'oday because of recent chcarch new measurements for lighting are Reception rooms, gymnasiums, and swimming
bemg worked on based on visual tacks to be performed rather than on rooms 20
TOONIS. Auditoriums (not for study), cafctenas, locker
. . rooms, washrooms, corndors containing
7 wrorl ecent: ‘o ) » ) . ’ ’
With wmnversal acceptance of the prmeiple that the quality of light lockers, and stairways 10
is as important as the quantitv. mmproved school lighting becomes Open corndors and storcrooms 5

Aruitoxt provided by Eic:




LIGHTING
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TYPICAL FIXTURES

CETLING PLAN

Oirect highting, square fixture with lens,
20 fixtures of 200 watts each

]
a
Q

Oirect lighting, round fixture with lens;
20 fixtures of 200 watts each

o o o©
o o ©
o o o
o 92 O
o o o©

o
(o]
[s]
o
(=3

| S |
T
Owrect Lighting, louvered troffer with } T
30 by 35 degrees shielding, N EREREE
18 fixtures of 100 watts each b
[ b i iy b o oo Y
[ . —
1L ;
Direct lightirg; diffuser troffer; l‘ SR
16 fixtures of 100 watts each i - . ‘
7 g 3=
o= T
Direct Lighting; translucent plastic CrrItT-IJ
enclosure; o o o s )

18 fixtures of 100 watts each
T

!

Direct lighting, lensed fixture;
16 fixtures of 100 watts each

s wn B e e
o3 133

o oo

Oirect lighting, transiucent plastic o © 43
bottom, with four 48 inch lamps; l v i o B
9 fixtures of 200 watts each ;

lo o o

Direct-indirect hghting, enclosed globe,
20 fixtures of 200 watts each

e e s

jo 0 o v o
}ooooo

o 0 0o 0 0

0o 0o ¢ 0 o0

silver bow] tamp; stem at least 30 inches;
9 fixtures of 500 watts each

Indirect lighting; concentric ring with [[ o o o
|
!
1

Semi-indirect highting; glass bow!, stem
at least 30 inches long;
15 fixtures of 300 watts each

0O 00 0O

0O 0 0 ¢ O

0O 0 0 0O

Semi-direct lighting, louvered hottom e

with 35 by 25 degrees shielding; I
15 fixtures of 100 watts each [ —

Semi-indirect lighting; plastic bottom
panel, stems at least 30 inches long;
6 fixtures of 264 watts each

Luminous ceiling, 9 rows of 7 lamps; l
63 fixtures of 50 watts each :

— e —




ture (if lamps are at least 2 feet above plastic

ceiling)

U . BRIGHTNESS POWER
FIXTURE BRIGHTNESS | \\ 75+ AT DESK LAMP LIFE REQUIRED
(in foot lamberts) . . 6G° LEVEL (:n hours) (in watts) REMARKS COST COMPARISON
0° 45 {in foot
75¢ 60° to 45° 221/2° candles)
E tallat t
stallation
f The brightnesses of these fixtures are generally high; " N on cos
400 800 to 2200 3400 295 750 4000 operating costs are aiso high; a suspended ceiling \ _
1s required to house these, the heat they radiate maintenance, relamping
174 also be a problem in warm weather \ p and power for 20 years
AN
The brightnesses of these fixtures are generally high; \ .
400 800 to 2200 3400 31 750 4000 operating costs are also high; a suspended ceiling is .
required to house these; the heat they radiate may
be a problem in warm weather \
\ \
Fixture brightness is high; ceilings are dark; instal-
%00 700 to 1250 1800 123 7500 1800 lation costs are high (a suspended ceiling (s required);
this fixture creates reflected glare problem; eggcrates \
like these are difficult to clean .
N
Fixture brightness high; ceilings dark; (nstallation
600 800 800 29 7500 1600 costs are high, brightness high in direct
glare zone
800 200 to 1360 1400 28 7500 1800 High fixture brightness; overly contrasting ceiling
patterns
600 1500 2000 33.8 7500 1600 High brightness values; initial cost of fixture is high,
but operating costs are low
High fixture brightness, especially in glare zone; if
1000 1200 to 1250 1250 30 7500 1800 two lamps are used in this fixture, brightness is
reduced but twice as many fixtures are required
Brightness excessive and varies considerably, depending
00 to 2000 1000 to 2000 1000 to 2000 29 750 4000 on size and shape of glabe; rarely used in modern
classrooms
Low fixture brightness; good brightness patterns on
5 to 250 5 to 250 5 to 250 25.8 1000 4506 ceiling; high wattage and operating costs, but with
lowest initial cost; lamp life is low; easy maintenance;
difficult to use this fixture on a low ceiling
If a relatively dense diffuser is used, brightnes. of
300 300 300 30.5 750 4500 fixture can be lowered; maintenance is difficult—-
the bowl is a dust catcher
Ample light, but with excessive brightness (unless
300 550 to 1500 1700 33 7500 1500 shielding is better than usual); poor pattern of light
. (unless supplementary lighting is provided); reflected
glare is aiso bad
Excellent brightness patterns; high efficiency; a rela-
225 325 35. 30 7500 1600 tively new type of fixture, developed to utilize new
high-output lamps; becoming increasingly popular \
A\
Brightness from varicus angles ranges from Excellent brightness atterns; difficult to maintain,
100 to 200 foot lamberts in this continuous fix- 60 7500 3150 requires frequent washing to remain effective;
very high initlal cost \
N

Q
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Lighting standards have changed

increasinglv complex. The paradox of lighting is as follows:

» High intensity lighting 1s desirable.

» The higher the intensity, the greater the brightness (of the light
source) and the brightness contrast (between light source and back-
ground).

» Brightness and brightness contrast are very undesirable

The choice of the tvpes of lighting may lie between:

Area highting

Direct lighting

Indirect lighting

Dircct—indirect lighting

Luminous ceiling.

Arca lighting is for large spaccs, such as gyms.

Indircct lighting and luminous ceilings overcome the lighting para-
dox by enlarging the arca of light source to the dimensions of the entire
cciling, thereby reducing brightness to a tolerable magnitude even for
very high intensitics. Both tvpes require additional heights, for which
the building must be planned—indirect lighting requires increased ceiling
hcight; the luminous ceiling requires an extra space (the cavitv) above
the ceiling (the diffuser). Both are well suited for usc in remodeling old
school buildings, where required ceiling heights are usually found and
frequently constitute one factor of obsolescence. Indirect lighting is
verv expensive and quite incfficient for achicving high intensitics, but
lends itsclf well to decorative treatments. Luminous ceilings, using cor-
rugated vinyl plastic diffusers, mav fit morc easily into an economy
budget, but present problems of mamtenance have not vet been solved
(outside of commercial applications).

Direct lighting must be carcfully designed for overlapping patterns
and cven distribution and as ncarly uniform intensitics as practicable
without disturbing cross shadows. It cannot provide intensitics compa-
rable to luminous ceilings without excceding limits of tolerance for
brightness. For ordinary classroom heights the cost of dircct lighting
rises sharply when an intensity of 35 footcandles is excecded.

The choices for lamnps usuallv lie between fiuorescent and incan-
descent lamps, except that luminous ceilings allow no choice; they can
use only fluorescent lamps. Wiring and fixtures for direct, fluorescent
hghting are usually somewhat moie expensive to install but cheaper to
operate than those for mcandescent hghting. Direet fluorescent hghting
provides uniform, reasonable, lugh-intensity iliummation. It also relcases
substantially less Licat per watt, reducing the ventilaving load.

In the interest of operating economy, scparate switches should be
provided for the outside row of lights parallel to the windows. Elaborate
expensive fixtarcs should not be used in public areas. Fixtures should
not be selected solely on the basis ot casy cleaning and relamping, bat
on the merit of lighting characteristics. Some of the alternatives are indi-
cated in the lighting chart from Schoolhouse. Incandescent lamps
should be used in rooms where lights arc used intermittently and for
short periods of time and where high intensity illumination is not
required. Simple industrial fixtures can be used in service areas. Recessed
fixtures ordinarily cost more to iustall than surface tvpes.

Any consideration of hghting without companion consideration of
painting and color of the surround is a suare and a delusion. Bright
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hignts sparkling m a dark surround are worse, from the standpoint of
conditions for sceing, than lower intensitics m a balanced environment.
Consider the whole sirround, the glare and reflections, not just how
mam footcandles of raw hght arc preferred. At the rate that recom-
mended mtensities of light are climbing, with some authoritics claiming
that 70 footcandles are optimum for school tasks, it 1s foresccable that
schools will retreat from trung to provide hght solely from the plane of
the calmg and mstead mtroduce spot arrangemients of high mtensity in
particular portions of a room. deed 1t 15 quite Tikely that the bomelike
floor Tamp or wall spotlight will find a place in the classroom of the
future, to provide preseribed futensitics of ight for special tasks and to
avoid unmanageable licat from a ceiling that has become a cooking as
well as a highting mechamsm. Remember yon are buving seeing. This
can be a different thing from the simple purchase of mounting quanti-
ties of clectriaity. Therefore ook at the whole environment, not just
the footcandles.

Plumbing  Smce the cost of plumbing usually moves within such
a narrow range between what is required by local code and what may
be considered luxury, the number and location of fixtures being the
only variable, it presents hittle opportunity for sigmficant savings. (As
for conspicuous wasting of the tax money, the climination of restrictive
codes, which under the guise of health considerations perpetuate anti-
quated trade practices so as to preserve on site jobs, deserves examina-
tion.)

Ior the austerity budget, only the nmmmum number of toilets and
fixtures in compliance with local codes should be supplied. Experience
has shown that there has been a tendency to be lavish in supplying
cxtra fixtures in tollets and shower rooms. The single most important
factor m determining the number of torlets required in a school is the
faculty attitude toward toilet-going. If the attitude is permissive, fewer
toilets arc needed. If tolet-going is scheduled at specific times, en
massc, morce toilets are required.

If 1t is considered to the advantage of the classroom that children
(in the lower clementary grades) should not have to go down the corri-
dor to usc the toilet, then mdividual classroom toilets will be the logical
and not very expensive choice. Similarly if the educational prograin
requires sinks in every classroom, snch small amemties of tcaching will
represent relatively msigmficant additions to the total cost of building,
and real value will be added to the school program.

For the austerity budget scparate toilet facilitics for the principal or
tcachers mav often be ehiminated i small seccondary schools. But, where
thev arc located adjacent to mujor toilet facilitics or are located on the
main water and sewer connections, they do not cost an excessive amount.

Insulation of domestic watcrpiping is rarely required unless it is
located in unhcated spaces i the outside air or above the frost line.
Where a boiler is used for heating, domestic hot water may be obtained
as a by-product, with provision of a small separate watcr heater to supply
hot water when the heating plant 15 not in operation. Avoid the use of
blending valves, use heat exchanges to accomplish the same purpose.

The plumbing requirements for special science rooms should be
carcfully considered. Flementary programs scldom justify the same
special laboratory sinks and plumbing necessary for more advanced
scicnce work. For clementary schools, the use of portable science demon-

.and so have plumbing standards.
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stration carts which ailow a greater flexibilty of school program should
be considered.

The use of nonferrous water-supply piping < h as copper tubing is
recommended. Smaller pipe sizes are required and labor installation
costs arc lower. Threading of piping is climinated :nd lighter pipc
hangers may be used.

Intericr Surfaces

On the basis of rt’s swmivey, the cost of mterior wall partitions
amounts to nearly onc-sixth of the cost of the school building. Costs of
partitions plus ceilings, finished floors, and built-ins (and including
painting) amounts to ncarly onc quarter of the total cost.

Yet clear cost advantages are difficult to define because maintenance
costs may be as important a consideration as initial cost. The following
comments are suggestive of some of the choices and issues. They are
far from cxhaustive.

Interior partitions Opinions regarding interior partitions varv as
much as their costs. There is a tremendcus range of acceptable parti-
tions. Esscntially there arc three issues in addition to cost. flexibility,
acoustics, and esthetics. In manv localities the lcast expensive classroom
partition will be a lightweight aggregate concrete block, painted. This
cconomy can be Jost if care is not taken in locating conduits and pipes
or if blocks are laid with fashionable stacked joints (all vertical joints
in a straight line). Such walls present problems of sound transmission.
Plastering on one side only or spraying with plastic on both sides will
improve their acoustic qualities. But such walls, while they are accept-
able to many, still remain esthetically unsatisfactory to some. One archi-
tect has written EFL describing them as . . . a material it for garages
and basements, not for walls within which one wants to hve, lcarn, or
teach; -agh and clammy to the touch, wet in summer, cold in winter,
hard, characterless, etc., etc ; * cracks, it peels, it cannot be laid straight.
Enough said.”

Further, such walls do not provide the vaunted flexibility so often
claimed. The statement that these walls can be “knocked out with a
hammer” is fantasy—they are almost never destroved. Once up, they
are there for good; for who, without a feeling of guilt, will destroy or
otherwise dispose of public propertv?

Steel studs or wood studs with half-inch thick drv wall applicd with
taped joints on each side provide low cost, acoustically satisfactory
partitions.

Prefabricated metal partitions of the type ordinarily used in offices
will be expensive initially, especially for good ones which provide the
needed acoustic isolation. The additional cost will not be justified unless
they will be moved several times in the life of the building. But at east
their movement does not involve their destruction, for thiey are movable.

The amount of floor space occupied by the partitions should also be
considered in looking toward cconomy, particularly in large schools
where it mounts up. Protective surface treatment of at least the lowest
third of interior walls is highly desirable or absolutely required accord-
ing to the importance attached to maintenance. This protective wearing
surface, the dado, should be of a material that does 1ot soil, or show
that it has been soiled, and should be easily cleanable. It should requirc




no refinishmg to be restored to 1ts original condition. 1. other words, it
should be mpervious, hard enough to resist dentmg or scratchmng, but
also pleasing to the eve m color and testure, smooth, warn, soft to the
touch, and free of glare. Winch of these conflicting requirements will
be given preference will depend on whether the choice will be made
from the pomt of view of the clnld or of the custodian—and cach has
vahid clanms for preference. In classrooms the dados may be, ‘n the
reverse order of ther first costs: phywood, plastic (vinyl), or plastic
lammate (formica). In corridors, in addition to these: ceramic tile,

glazcd ceranme umts (glazed terra cotta), and glazed brick are often
chosen. 'The cheapest alternate to all these, applicable to concrete block
walls only, 15 the very serviccable vitreous spray coating. The desir-
ability of ccramuc tile for walls of toilet rooms, kitchens, and backs of
sinks cven in classrooms is well known. Applied plastic films may cost
75¢ or more per square foot. Their cconomy against paint at 6¢ per
square foot 1s open to question. It is doubtful if their life will justify
the difference.

Floorings Flooring offers perhaps the clearest and easiest to under-
stand case study of low initial cost and high maintenance versus high
initial cost and low maintcnance. The graph on this page, the figures for
which were taken from David A. Piercc’s book, Saving Dollars in Build-
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ing Schools, published by Remhold. illustrates the issuc. Pick any period
of time and there will be a most cconomical flooring. But we cannot
ordinarily know in advance the period for which the building will be
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NoTE: Prices are for one
city.
Maintenance is based on
labor costs of $2.J0 per
hour.

Based on figures from
Saving Dollars in Building
Schools, David A. Pierce,
Reinhold Publishing Cor-
poration, 1959.
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used. Nor can we anticipate when major remodeling will occur, 'urther-
more, because the floormg materals mdastry 15 extremeh competitine
and contimues to develop new, better, more econonucal, and morce
sutable floortags, we can look for considerable future advancement.
The floor you wear out ten vears foom now will hkely be replaced with
a flooring not now available.

In classrooms and for general use, 107 asphalt tile floor. sovide
good cconomy. The greaseproof type can be used m- cafetenas. The
premium cost of #;.” tile 15 not justified by additional length of hife as
tile 1 usually replaced because of cupping or brittleness before 1t wears
through. The cost of vml ashestos tile 15 almost double. Tt is true that
vinyl tile can be used without waving for a whiic (usuallv not over six
month<), but once 1t has been waxed the cost of upkeep 1s about the
same as for asphalt tile. Terrazzo floors cost more, last longer, are casicr
to mamtain, and are probably only justifiable m halls. In certam sections
of the country—notably Flonda—terrazzo i substantially more cconomi-
cal. But again cenader the suitability of the floor as well as first cost and
long-term cost.

Among the special purpose floors for toilet rooms and kitchens,
cerane tile floors are generally considered essential for long-term econ-
omy. Greascproof asphalt tile kitchen floors can be twice replaced for
the money spent on ceramic tile,

Quarry tile, long a favorite with uncritical kitchen planners, is made
to stand up under the wheels of industrial trucks; its application in
scheol kitchens wastes money on unused qualities unless food is routed
from a central kitchen and brought m on trucks. Gymnasium floors of
maple arc ordinarily considered nceessary for competitive  games
although they arc expensive and costly to maintain.

For playroom usc and for the clementary school gvm cork asphalt
pavement and plastic cork tile have lately entered tne competitive
ficld. The latter is a cork tile made with a plastic binder and 1s said
to combire the softness, insulating qualitics, and resiliency of cork
tile with the permanence of an impervious plastic surface and with
plcasing colors. Stage floors must always be nonsplintering soft wood,
unfinished, which it is easy both to put nails into and to pull nails out of.

Vestibule floors, especially in a northern climate, must he nonslip,
neither affected by water nor croded by the daily rubbing-in of sand
and clay or by the scuffing of black composition soles. Here may be the
only cconomically justifiable use of slate, fagstoncs, brick pavement, or
quarry tile; the smallness of the arcas involved allows the best sujtable
flooring to be selected regardless of the cost. For storage rooms, shops,
closets, receiving spaces, boiler-rooms, mechanical rooms, and other
arcas of hard wear where there is no nced for appcarance, trowelled
concrete with a surface hardener should be used. It 1s uncconomical
to pam* concrete floors becausc of the need for frequent repainting. If a
concrete floor is going to be painted for improved appearance, it would
be more cconomical to install asphalt tile m the first place. Concrete
floors arc acceptable for use in corridors only if part of an extreme
austenty budget. '

Recently a large high school began to experiment with wall to wall
carpets i classrooms and corridors. Contrary to general expectations,
maintenance problems have not increased. Replacement will be simple,




andavan substantial fimge benefit s demved by the reduction of norse
Comfort conditions mav be matenally mpioved by reducng the sensa-
tion ot cold floms, heat loss through the oo and the time lag m
brngmg 2 1oom to comfort temperatures may be reduced Apart from
cost, corpeting would seen finst chowce for sections of kindergarten floors
and other school floots as well, particalarhy the common room arcas of
sccondan schools

Ceilings  Theie s a tendenay to thmk of a ceiling as bemg merely
the underside of somethig clse (floor or roof above) wlich has been
chosen for other considerations hefore the celling was thought of as
such “This Tine of thinkimg sometimes lets the choiee of ceiling deterio-
rate mto a4 process of making the most of what we have.

Ceiling as the finshed or unfinished underside of the framed floor
or roof abuie provides cconomies on a hited scale. Occasionallv the
saving of the cost of a furred caling can be mbbled awav if there is
mercased cost of fimshing or pamting the exposed framing members or
fitting acoustic or other finish matenials to the underside of deck or
girders, or af there s extra expense for exposed pipig and wiring and
cven duct work or mstalling lighting, If finsshing materials such as
acoustic tiles are used at all, their cost represents the greater part of anv
cciling, furred or exposed. Nevertheless, the system cmploving a type
of deck, the underside of which has a: ousi = propertics, remains un-
doubtedly the most economical ceiling, rxposed structural members
ofteu contribute to the esthetics of the building. Furred and finished
calmgs are the alternate choice, desirable in classrooms becausc theyv
provide:

® Space hetween finished ceiling and framed deck in which to run
pipes, wiring, ducts.

@ Cheap insulation of an air space if it is roof above.

a Level unbroken surfaces, to which to apply finish, to space lighting
fixtures, and to serve, if so designed, as a light reflector.

» A finished appcarance.

® Furred ceilings of plaster or firc code plasterboard will sometimes 103
add half to onc-hour firc resistance to unprotected steel fr- ming, which
is rated at no resistance at all,

In gvms, shops, and large storage spaces there is no objection to
onutting furred ceilings. But m small spaces, especially in closcts and
the like, it will often be found cheaper to provide a furred ceiling at a
{ nunimum height than to carry partitions and wall finishes up 1dditional
distances to the underside of the deck above,

Wherever possible, furred ceilings should be kept at the same levels
in adjoining spaces, mdeed, in the whole classroom and administrative
arca of the building, both for the cconomy of framing and for allowing
for futurc relocation of partitions without reframing ceilings.

Acoustic propertics of the ceiling have been treated earlier,

The Tuminous ceilling (which uses the entire ceiling as onc room-
sized highting fixture) is a special case of furred ceiling, and is discussed
as part of the mechanical equipment.

Cabinet work and wood trim This is a substantial clement of cost
and offers many possibilitics for cconomy. Chair rails, cornices, picture
moldings, wood pancling, and millwork built on the job zie ex-
pensive and their need should be questioned. All cabinet work should
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be of simple design. Doors und drawers should be omitted wherever
possible. The 1dentical unit should be repeated as often as practicable
to facilitate cconomy in production. Items should be designed so that
thev can be made at the mill with a minimum of job fitting. Clear stock
or hardwoods arc usually not needed if the wood is to be pamted.

Painting Fconomy in pamting can be achieved by omitting paint
in storage arcas, boilerrooms, closets, custodial spaces, and sinmlar
rooms. Fxpensive permanent finishes which eliminate repainting should
be checked carcfully as to their initial cost.

New plaster ceilings are better unpainted until the walls receive
their first repainting, to allow the plaster to drv out morc thoroughly.
It is barcly poscible to detect that the ceiling has not been painted.
Remember that paint is incxtricably mixed with the question of lighting.
The aim should be to make the whole environment perform to the
maximum.

THE PROCESSES

The processes of contracting and building have a special impact
on the cost of the building. The creation of a building is under the
direction of the architect, but he usually employs for his work a struc-
tural engineer, a mechanical engineer, and perhaps other specialists. In
some cascs thev may be working together for the first time. These spe-
cialized designers arc often working in different offices away from each
other. This contributes to problems of communication and coordination.

Ordinarily no one knows at the time the building is being designed
who will build it. The specialized knowledge of up to the minute prod-
uct and labor costs which the future contractors and subcontractors
have is not usually available to the architect in any formal way, although
he may explore cost factors with builders informally while developing
his plans. For these reasons, the way in which certain steps in the
complicated process of contracting and building are handled can affect
the total cost.

Prebid Checking

It is of the utmost economic importance, regardless of who 1s respon-
sible for dclay, that pians not be put out for bids until they are thor-
oughly checked and coordinated. Change orders with cost penalties can
be a scrious factor in running up costs. Initial bids ma_ be higher s
contractors will allow more for contirgencies if plans are not clear.

Alternates

The usc of alternates in the plans and specifications is helpful only
if wisely handled. Alternates should be used to find out the -ompara-
tive costs of ncw or cxperimental building methods or materials. To get
the most out of alternates they should be clearly and precisely defined.
They should always be additions to the base-bid and designed to take
advantage of possible market fluctuations or availability of materials.
Deductive alternates are usually not as accurate.

The quantity of alternates should be generally limited in faimess to

Unistrut—one system of modular building.
Hoover School, Wayne, Michigan. C. W.
Attwood, architect.
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the hidders It aequires considerable tie and cffort to figure them.
Builders object to altemates becanse they cenfuse and comphicate their
joh of estimating,

For this 1cason manv contractors say alternates mercase bid prices
by foremg the contractor to allow more hiberal amounts for contm-
gencies Indrawmg np hid prices the contractor rehes heavily on sub-
contiactors; with numcrous alternates the process, alrcady  difficult,
becomies almost inmanageable. Therefore, ase alternates sparmgly if at
all, and only for good recason.

Choice of Bid Time

Considerable cconomy can result from asking for bids at the most
advantagcous time. Unfortunately school planning and construction
schedules seldom permit much speed up or delay to mecet such a time.
Usually the late fall or winter, when contractors may be low on work,
is a good time. Contracts awarded carly m the vear permt getting the
building enclosed before the nest school year arrives. Knowledge of
local situations will be more helpful than generahzations here. Where
possible, jobs should not be let out for bid at the same time as other
largc work in the arca. The preparation of a bid 15 hard and time-
consuming work; the average contractor has great difficulty in handling
more than one at a time.

Time Allowed for Bidding

Inadequate time to prepare bids will probably increase the price
quotcd substantially. Fach contractor must assemble quotations from
many subcontractors. Limited time will probably limit the number of
subcontract figures and may increasc contingency allowances.

Types of Contract

Some states require that the mechanical trades and perhaps others
be awarded as separate contracts, This 1s promoted and favored by sub-
contractors who arc thus relieved of the “bid-shoppmng” pressure of the
general contractor under the single contract system. The gencral con-
tractors naturally favor the single contract.

The spht system deprives the general contractor of the opportunity
to sclect subcontractors, not merch those who will bid the lowest price
but with whom he knows what his relations will be. In cffcect, he loses
control over his subcontractors both from a time and performance stand-
pomt. Split jobs usually take longer to complete; hence the general
contractors will include in their bid figures greater allowances for
“Gencral Conditions” and for contingencies. The spht contract 1s an
incfhcient intrusion in a butlding process in which coordmation and
control are kevs to cconomy.,

To get work completed by a certain date, the so-called bhouus and
penalty contractaal clause is sometimes used. This provides a per diem
penalty if work is not completed by that date with a per diew bonus
1f completed ahcad of that date. This clause is difficult to adnimister
cquitably. Time out is ustally allowed for bad weather and for delavs
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cac ed by changes i plans, The mterpretation of “bad weather™ or
now mam davs should be allowed for a change m plan becomes a matter
of oprion, as does the exact mterpretation of when the building 1s com-
pleted. Ths type of contract clause 15 usnallv expensive, canses bad
feclmgs on the job, and often contnbutes little to the swaft exeention
of the work.

Clerk of the Works

Besides the snpervision of construction by the arclutect or someone
from his staff, the school board shonld emplov a qualified and experi-
enced person to supervise the construction on a dayv-to-dav basis, to
make suie plans and specifications are bemg followed by the builder.
Ty supenvsor should be responsible to the hoard, although he should
report Ins findings direetly to the architecet for action. If adequate action
by the architeet is not taken. the clerk should report this to the board.

Equipment

It has generally heen found cconomical to have the equipment which
15 built into the bulding specified by the architect and purchased and
mstalled by the general contractor. Ty would include built-in cabinet
work, built-in kitchen equipment, and the lighting fixtures. This pin-
points the responsibility for insuring proper fit, correct delivery time, and
coordmation of the installation, especially if more than one trade 1s
mvolved. Tt also fixes responsibility for improper operation.

Some school boards have successfully handled some of this equip-
ment outside the building contracts, but only when they have an un-
usual person on the staff who has the abihty, experience, and time to
insurc cfficient purchasing and satisfacto., mstallation. The fec col-
lected by the architect and the builder for this service is usually justified.

On the other hand, all stock movable cducational cquipment should
be purchascd by the school purchasing agent, superintendent, or princi-
pal and should not e delegated to the architect. Quantities should be
carcfully and accurately determined to avoid overbuying. Stock items
should be used whenever possible, and cabinets should be simple but
well constructed.

COMPARING SCHOOLS AND THEIR COSTS

In recent years, the comparing of school costs has taken on the aspect
of a national pastime. Smce the schoolhouse is the most public building
m America inits conception, planning, and financing, school cconomy is
an understandable matter of public concern. But quick, ghl compari-
sons of school costs gencrate more sparks than clectnicity - the ever-
ragmg dcbate on school costs—a debate, inadentally, almost always
predicated on the notion of the schoolhouse as storage space for educa-
tion. Productivity rarcly enters into the cost question. Yet, while it 1s
the hardest clement to weigh, it 1s the basic factor. How docs the
schoolhouse contribute to the process which 1t contains?

Communitics, hke individuals, varny m their needs, in what they
want, and m what they can afford to pav for their schools. What it
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costs to build a school depends first on the kind of educational program
planned, and sccond upon the kind of schoolhovse wanted to accom-
modate this program Fach commumty must face these questions first.
They must be weighed mterms of the commumty’s educational aspira-
tions and needs and what it can afford.

Getting the most for the school bwlding dollar does not mean cut-
tmg the educational faciitics to a bare minimum. Misunderstanding on
ths point has contnbuted greath to the confusion about cconomy in
bmlding schools. The question of what facilities are grovided can and
should be distinctly separated from the question of the economy with
winch amy gnen st of facihties 15 constructed. The first 1s a problem in
values and philosophy. The sccond 1s a problem in bulding design,
construchon, and fimance. Of course, there is an intcrrclationship—a
very significant onc—which accounts for there being some schools of
poor construction but with good provision for program, and others of
good construction but madequate facihtics.

Too frequenthy we hear of comparisons of the cost of schools with-
out any cffort to compare the schools. We can no more compare school
costs withont comparmg the schools than we can compare home costs
without comparing homes. All schools are not alike, nor should thev be.

What are some of the measures commonhy used to compare school
costs? The most common is cost per square foot. Unfortunately, it
Icaves a great deal to be desired: first, because it doesn’t indicate any-
thing about the quality of matcrials and construction, which add up to
the square foot cost, and sccond, because it doesn't relate to the useful-
ness of the space descnbed.

Another one of the more common measures 1s cost per pupil. But
unless we use a uniform method of determining how many pupils a
school will accommodate and that thev have the same tepe of cduca-
tional facilitics, this mcasure is of limited usefulness. There are, of
coursc, vanous ways proposcd for standardizing this measure of capacity
but nonc have been uniformly adopted. Class size alone makes a sub-
stantial difference—switch from 40 to 24 pupils per classroom and capac-
ity drops 40 per cent winle costs per pupil jump 67 per cent. Add an
auditorium, music room, and library and costs go up, but so docs the
program.

Another unit in common use 15 the cost per classroom. Here, the
total cost is divided by the number of classrooms. But since the total
cost may include such spaces as auditorium, library, music rooms, con-
ference rooms, or guns, a high unit cost could mean a gencrous number
of these arcas or it might mean merely poor design with much space
wasted in corridors and lobbics and service arcas. On the other hand,
a low figurc might mean a bulding composcd only of classrooms with
perhaps a cubicle for the principal. As a measure of value receved for
money spent, cost per classroom 1s relatively meaningless.

In an attempt to clarify unit cost measures, various alternatives have
been proposed which would show how much usable educational spacc
1s provided on a per pupil basis. But definitions are not casy. When docs
an ex*ra wide corridor become a supplementary classroom, or how is a
locker room classified? If definitions could he agreed upon, then a com-
parison of educational space to total arca would provide onc way of
looking at design cfficiency.
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All of the many cost elements ip a school must be considered in
order to compare schools and their costs properly.

These clements are primanly determined by the school board and
the school administration:

® The immediate number of pupils who will occupy the school.

s The size of the classes.

s The size of the classrooms.

= What auxiliary spaces, such as auditorium, gymnasium, cafeteria,
hibrary, and music rooms, are provided and the size of each (they may
be oversized for present needs if future cxpansion is planned).

Those who select the site have some control over these costs:

® The cost of the land.

® The cost of developing the land.

= Additional building costs which result from the peculiarities of
the land.

The architect is largely responsible for these elements:

= The building layout and the space it produces.

» The ceiling heights (which may be controlled by state code).

= The type, size, and arrangement of windows and skylights.

s The exterior design.

= The kind of interior partitions and finishes.

s The type of floors.

s The amount and quality of interior cabinet work.

The mechanical engineer, working with the architect, is largely
responsible for these elements to be compared:

= The arrangement of plumbing (there may be a code).

® The type of heating.

= The ventilation system (codes may control this, too).

= The tvpe of artificial light and how much is provided (codes also).

Here are some general items for which no one is directly responsible
but which must be considered in comparing schools and their costs:

® The vear in which the schools were built and the influence of
difterent building cost levels. 109

s The levels of local wage rates in the towns.

s The climate, which will affect over-all size and mechanical costs.

If a reasonable comparison of two schools and their costs is wanted,
it is possible to make one. It requires considerable effort and some
knowledge of costs to do it. Here is z 1 example of how an actual cost
comparison might look.

The school board in Town A was sevérely criticized because one of
its recent clementary schools had cost $1,400 per pupil and $20.09 per
square foot, whereas Town B, not far away, had built a school three
vears carlier for $657 per pupil and $13.11 per square foot.

An analysis of the schoois and their costs would look like this:

Table VIII shows the step by step process which should be followed
to account for the difference in cost between the two schools, by allow-
ing for the difference between the physical characteristics of the schools,
the difference in cost levels at the respective dates of construction, and
the differences in the wage rates in the town.

Tables IX, X, and XI list the differences between the schools with
price estimates for these differences.




This method of analvas helps to clanfs the reasons for the differ-
cnces mcost hetween the cwo schoo’s. Tt s true that School A cost twice
as much per pupit and 50 per cent more per square foot than School B.
But after allowing for the cost of the differences in the schools 1t be-
comes evident that the cost per pupil and cost per square foot are much
less chsparate.

Our purpose here is to allustrate a method of companson which 1s
available to those who wish to compare schools and their costs. Whether
the added items in School A, or their omission in School B, arc justified,
would find varying opmions among school boards, school administrators,
architecets, school children, and taxpavers. These are factors about wi 4
reasonable people can and will differ Such an analysis makes it possibic
to discuss specific items of difference between the schools and their costs.
The value of the differences can now be debated. Somie of these values
arc real and tangible and others will remain forever matters of personal

opinion.
TOWN A ) [ TOWN B
TABLE VIII 640 pupils | | 350 pupils
44,600 sq. ft. | | 17,548 sq. ft.
Built, 1957 | | Built, 1954
Dollar Cost Cost per Pupil Cost per 3q. ft.
TOWNA TOWN B TOWNA TOWNB  TOWNA TOWNB
Total Cost without Land 896,000 230,000 1,400 657 20.09 13.11
40,000 11,000 62 31 90 63
110 Less Fees
856,000 219,000 1,338 626 19.19 12.48
Less Equipment 36,000 12,000 56 34 81 .68
820,000 207,000 1,282 592 18.38 11.80
Less Site Development 72,000 20,000 112 57 1.61 1.14
7
Less Cost of Added Featurcs 748,000 187,000 1,170 535 16.77 10.66
(Table 1X) 85.600 133 1.92
Less Cost of Lower Maintenance 662,400 187,000 1,037 535 14.85 10.66
Items 33,500 52 75
628,900 187,000 985 535 14.10 10 66
Less 10% Price Rise (3 yrs.) 62,890 98 1.41
566,010 187,000 887 535 1269 1066
Less Allowance for Wage Differential 27,672 43 62
538,338 187,000 844 535 1207 10.66
Less Adjusted Cost of Added Rooms 125,166 196

413,172 187,000 648 535 12.07 10.66




tasLE IX  Additional Features m School A, Which Added $85.600 to the

Cost

Feature School A School B

Steel josts Concealed Ixposed

Baskethall baskets Sn None

Uuloadmg canopy hicduded None

Intercom hiduded None

Controlled dock svstem Induded None

Wardrobes Closed-ventilated  Open-hanging

Culndles and storage facihties hicluded None

Book storage Adequate Lnmted

Ile and paper storage Adequate Lnmted

Tolet facihities Adequate Limted ‘
Venhlahon Adequate Limited ‘
Iire extingmsher Reeessed IFace-mounted |
Individual dassroom ety Included None %
Plastic roof bubbles Included None f
Plastered walls Included None

Fleod hghting Included None

Decorative hghtmg—entrance comdor  Included None

Radiant heat in kindergasten floor Included None

Recessed display pancls and cases Incuded None

1asLe X Money Spent in School A to Get Lower Maintenance
Added cost
Facility School A School B to school A
Roof deck Composition Wood
(fireproof) (nonfireproof)  $11,000
Lighting Fluorescent Incandescent 12,000 111
IMishwasher Included None 2,000
Electne service Underground Overhead 5,000
Radiant perimeter heatmg Included None 3,500
TOTAL $33.500

1aBLE XI Added Room Facilities Provided in Sciool A

Area
Additional Facilities (3g. ft.)
Multi-teaching rooms 1,800
Auditorium-gymnasium 5.220
Library 1,000
Larger classrooms 1,630
Prinzipal’s office 340
Remedial rooms 381

IOTAL 10,371
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» Careful educationdl planning is as im-
portant to real economy as careful
architectural planning. Enough time for
educational and architectural planning
will save money.

| Some of the things
contributing to

the quality and

cost of a school are:

Libraries
a Selecting the best architect for your

project is as important as any decision

you will make in the building project.

The best is no more expensive than the
worst.

n Cet professional advice before you buy
the site. A cheap one may cost more to
develop and may push building costs up.

Television )

s Don’t waste space—-every square foot
of building costs money. Be sure you
need it.

w Corridors, boiler rooms, and other non-
instructional areas don’t do much for
education. Cut down on waste here.

112 a Use out of doors arees where you can—
it costs less than building.

a Exterior walls are expensive—a short,
simple perimeter will save money.

a Simplicity of detailing—the process of
putting the building together— will
contribute to both economy and quality.

x Use repetitive modular building ele-
ments wherever possible for economy in
construction.

a Don’t waste materials or use them un-
wisely—substantial economies are avail-
able through careful selection of
building materidls.

» Building with movable partitions will
cost more initially, but may save future
costs and keep the school from be-

Vocationai Shops coming obsolete.
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s Intelligent multiple use of space offers
real economy. Corridors, cafeterias, audi-
toriums, and classrooms can dll serve
double duty.

n The use of operable walls—which can Physical Education

be moved to combine or subdivide space
—offers both initial economy in building
and freedom in program.

n Foundations should be designed for
imposed loads, not according to arbitrary
practice.

n Be sure your architect is concerned with
your acoustical problems before you
build. Treating the problems later is
expensive.

» The qudlity of light is as important—
or more important—than the quantity,
particularly above 30 footcandles. ,
Consider special lights for special tasks Language Laboratories
rather than raising lighting intensity
throughout the school.

113

m Watch out for overdesign in the heating
system. It will cost more initially and
more to operate if it is overdesigned.

w Consult your insurance agent during
design. Make sure you won't have to pay
an excessive amount for fire insurance.

» Use bidding dlternates in moderation—
but use them, particularly to test the
economies of new building methods or
materials.

» Don’t confuse cheapness with economy.

3 s Remember that the purpose of every-

‘ thing that goes into the sckoolhouse is
to advance the educational program.
True economy is achieved where the
building supports the educational pro-
gram to the hignest degree.
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At an interest ratc of 4 per cent, 1t costs over $1,650,000 to rctirc a
million dollar bond issue m 30 vears. A 1 per cent advance m the ratc
of mterest would add another $160,000 to the cost. Borrowmg adds sub-
stantially to the total price of a school building. The altcrnative to
borrowing, of course, is to put all construction on a pay-as-you-g0 basis
or to have built up reserve funds which can be drawn on for just such
purposes. But few school districts (and few individuals buying a homc)
114 are cither willing or able to pay for a building outright. Smcc school

districts often are alrcady under the shadow of past debts, to change to
a pay-as-vou-go plan tends to place an unduly heavy burden on today’s
taxpaver. Yet, pay-as-vou-go is a prudent policy and can be used with
discretion to mect part of capital outlay cxpenscs. Such items as site
acquisition, site devclopment, minor additions, and renovations arc
among those which can often be met by expenditures from current
funds.

The pav-as-you-go svstem is rarely feasible. The usc of reserve funds
is not often the answer cither. Theorctically at least, the acquisition of
reserves during periods of little ¢ no construction and the use of these
funds, cither exclusively or in conjunction with long-term borrowing,
cnables a local school district to spread out the cost of capital outlay
prgrams more evenly. Not only is the local tax rate less sub;ect to Huc-
tuations and instabihity, but the intercst cost is also reduced. Historically,
however, reserve funds have suffered from mismanagement, from diver-
sion to other uscs, and from the argument that the taxpaver himsclf
could carn more on his money than the interest which the school distnct
is able to securc. Morcover, school boards usu illy meet taxpayer resist-
ance *hen they attempt to levy taxes for indeterminate future needs.
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“Let us dll . . . live within our means

even if we have to borrow the money to
do it with.”
Artemus Ward
Natural History

As for states, the pressure on their finances is usually too great to set
up construction rescrve funds of hundreds of millions of dollars for
pavment to local districts as future building needs may icquire. in fact,
the trend 15 for state legislatures to tap existmg reserve funds to put
public works programs mto action. Reserve funds are consequently dis-
liked by the financial commumty unless the funds are free of a public
body or public control and arc m the hands of a trustec. Such funds do
not represent the same kind of tangible sccunity as school bonds.

For almost all school districts borrowing 15 nccessary. And borrow-
ing usually means the 1ssuance of long-term obligations. These long:
term loans m the form of bonds mav be for 10, 20, 30, and cven 40
vears. Short-term loans for a period of 1 to 5 years or less are sometimes
uscd as a temporary measure to tide a district over to a better marketing
period. These temporary loans must be paid off with the proceeds of
long-term bond issues. Many states have not vet passed legislation
permutting such short-term financing of school construction.

When a school district wants to borrow money, it is competing with
all other classcs of borrowers, including financial institutions, private
corporations, and other governmental bodies. In order to get the best
terms, i.e., the lowest interest, a school district must make its offering
as appealing as it can to as many classes of potential investoss as
possible. This is one of the rcasons why the serial bond is the type of
bond used by school districts. A serial school bond issue consists of
bonds, usually of $1,000 denomination, so scheduled that some bonds
fall due each vear for the length of the issue, the numucr depending on
the repayment schedule. The serial bond attracts a greater variety of
customers. It is of interest to those preferring either 1-10 vear bonds or
10-20 year bonds, as well as to those who wish to invest their money for
periods from 20 to 30 years. Commercial banks, which represent the
largest single investors in school issues (holding some 30 per cent) and
which head many of the bidding syndicates, prefer to mvest their own
money in the short 1 to 10 vear maturities. Savings banks, on the other
hand, would rather have longer serial bonds, as would casualty and fire
insurance companies. Pension funds and certain insurance companies
frequently prefer 30 vear obligations.

MARKETABILITY OF SCHOOL BONDS

School bonds represent a substantial portion—close to one-third—of
all municipal bonds being offered in the money market. The price which
investment bankers arc willing to pay for them is determined by a variety
of factors, including the credit of the district, the demand for school
bonds of similar quality onginating in the same state, and the current
condition of the monev market at the time the bonds are issued. School
districts can secure better bids, that is, lower interest rates, if they under-
stand the preferences and requirements of people in the securities busi-
ness and, so far as statutes and regulations permit and the needs of the
schooi district allow, design their issues to fit thesc requircments.

Although their tax-free income gives school honds a particular appcal
to certain groups of investors, these bonds still lack the highest degree




of marketability hecause the bond market tends to favor obligations
backed by the credit of the state. 'The most important factor m market-
ability 15 the credit rating winch a bond carnes. These ratings are pre-
parcd by firms wlnch specialize in stadving and evaluatmg the relative
mvestment quality of all kinds of bonds, those of private corporations as
well as those of public agencies. The ratmg of secunties takes into
account sich factors as the present outstanding debt of the district, its
general econonne level and social conditions, aud the cost of its current
operations. Moodv's Investors Scrvice, on a ratmg scale which starts
with Aaa, generally rates school bonds Aa, A, and Baa. School bonds
rated Aa and A gencerally command a lower mterest rate. Standard and
Poor’s Corporation, another major ratmg service, applics quality svimbols
wlicl for school bonds range usually from Al and A to B1+.

Marketability of bonds is often increased as school district bounda-
rics become larger or if the districts are coterminous with cities or
communitics of high repute. Programs for district consolidations or
plans which provide for the financial strengthening of local school dis-
tricts will often raise credit ratings and help insure lower interest rates.

Marketability can also be strengthened by direct state action. It is
for this rcason that some statcs, such as Florida, issue bonds on behalf
of the counties. On January 27, 1958, the Florida State Board of Educa-
tion offered a group of bond issues which totaled $7,855,000. Each bond
issuc was stated to be “for and on behalf of the county” with 11 counties
participating in the group of issucs to be sold. Each of the issues was to
be secured by a “first, prior, and paramount lien on state motor vehicie
license taxes . . .” In this example, the state, while not using its own
credit, agreed to the usc of certain state funds for the payment of the
bonds offered on behalf of each participating county.

New York State now requires the State Comptroller to withhold
from State aid due a local school district such funds as may be neeessary
to pay both the principal and the interest on any default by the district.
As soon as the announcement of this legislation was distributed in
April, 1959, there was strong positive response nationallv by prominent
investment banking houses, both in their releases and in their advice
to investors. This is credited with having helped the stability of New
York school bonds in Mav and June of 1959 during a weak bond market.
In cffect, it resulted in their upgrading.

Any way m which the state can be brought into the picture will
improve the rating of the thousands upon thousands of relatively
obscure school districts. And at 4 per cent interest, a favorable change
in rating can mean an interest saving of % to % of 1 per cent. On one
million dollars over 30 vears, this could mean a saving of $40,000 to the
taxpayers. Consequently, one key to economy in capital financing is
raisirg the rating of a school district’s obligations.

A other central problem in the marketability of schcol bond issues
is the narrowness of the demand for them, coming as it does largely
from investors iu the state or region in which the bond issues originate.
Unless the individual school district carries a name well known and
respected nationally, it is a virtual stranger 1o the bond market outside
its own state. This is partly because of the sheer number of local
school districts in the United States and partly because of the complex
(and confusing) names carried by some consolidated districts. The
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On the basis of equal annual payments of principal, except that
the thirty year issue matures $33,000 each year for the first
twenty years, and $34,000 each year for the final ten years.
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A prospectus to advertise the community's
assets should be attractive and informative
in order to awaken investor interest.

ARER FACTS

simaller the demand. the Tgher will be the mterest rate Ind by the
mvestment bank or svndicate, to cnable 1t to s¢dl the bonds with a
reasonable profit

Im order to broaden the school hond market. New Jersen recently
published a report for mvestors entitled “New Jersey: Schools—Invest
for Your IFuturc Secunty.” Smmlar pubhaty by other states can help
acquamt the myestment ficld wath the desirabihty of their school bonds,

A school distact 15 also aded n the sale of ats bonds by the use
of nationally recognized bond counscl. Bond law and bond proceedmgs
arc complex and umque, and the preparation of bond 1ssues requires
the use of lawvers specally trained in the skills of this ficld Investment
bankers and commercaial bankers heading the syndicates, which bid on
school district hond 1ssues and all other types of public sccuritics,
require that the proceedings be prepared by a firm of nationally recog-
mzed mumcipal bond counsel and that the counsel’s opimon approvirg
the bond issue be delivered to the successful bidder. A refusal by such
counscl to dchver an unquahfied legal opimon, duc to irregulantics in
the bond proceedings, bond clection, or bond law, will usually nulnfy
the sale. In a number of school distncts the local attorney for the dis-
trict is emploved at substantial expense to aid in the preparation of
the bond proccedings. This is often an wanccessary expenditure simce
the local attorey must normally depend upon expert bond counsel for
his forms and often for the actual drafting of the papers.

Another aid in the sale of a district’s bonds at a satisfactory interest
ratc is the use of a prospectus. Knowledge of relative economic and
social conditions is fundamental to an mvestment syndicate’s evaluation
of a district’s bonds. Tvpe of community, kind of industry present,
population data, assesscd valuation, total tax levy, tax rate, tax collection
rccord, total debt statement. and amount of state aid are all among
the factors which should be analyzed in detail. Since the sole sccurnity
behind the school district bond is the taxing power of the district,
property valuation data on all prnivate property withmn its linits should
be presented in detail. If there is a particularly large taxpaver, such
as a public utility or an industnal plant, its asscssed valuation and a
description of 1ts property as a taxable euw., <hould be given. It 1s

RECENT DEVELOPMENTS
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hiclpful also to present o judicious estimate of the future need for
additional schools. If no additional classrooms will be required for many
vears. that fact 1s of vital importance.

The prospectus should also present the debt of other public bodies,
meludmg water distnicts, sewer districts, and fire districts, winch overlap
the school district or he withm its borders. It should mclude complete
detmls on the bonds presently bemg offered, includmg the maturity
schedule. the place of pavinent, and provisions for redemption before
maturity.

The nnstaken adea that a simple one-page cireular is adequate needs
to be abandoncd. The analytical investor m municipal bonds knows
httle of the ccononue and financial soundness of cach individual dis-
tnict. The prospectus should awaken his interest m the bonds of a
public body previously unknown to him and should provide him with
sound factual matcnal which will prove the bonds are a good mvest-
ment.

THE TIMING OF ISSUES

The interest cost of a bond issue depends on its timing as well as
on its marketability.

In periods of temporary stress it may be advisable to dclav offering
a bond issuc and to wait for a better market. If many school issues are
bemg offered for sale at the same tune, it mav bc wise to time an
offerng so it is not made in the same dav or week as other large ones.
There have heen recent periods when there were no offerings for two
or more weeks, and then many offerings from a single state were made
in one day. Since most issues arc bid by the same svndicates and it is
dificult for syndicates to tic up large funds in more than three or four
issucs, proper timing is particularly important, especially for large issues.
Recently, for example, a single 1ssue for $11,270,000 was offered aid
sold by one school district alone. Such timing, of coursc, requires a
general knowledge of the level of activity of the bond market.

The attempt to take advantage of moncy market conditions in order
to secure the best possible interest rates has led some districts to rely
heavily on short-term loans. While short-term issucs have been used as
a mechanism to wait for more preferred rates, this is a mechanism with
built-in problems, and 1t should be used with caution. One rcason for
this is that after it is used once, such short-term financing usually can-
not be repeated. But more important is that in a pertod of rising in-
terest rates on boncis the delayed sale may cost the district more in the
long run. Many school districts which tried a few vears ago to outguess
the moncy market now need to refund their short-term obligations at
a time when long-term interest rates arc hitting new highs.

A turther danger in the “wait and sce” method of short-term financ-
ing s that m trying to outride a period of high money 1ates school dis-
tricts issuc a large amount of short-terin debt. Too much short-term
debt which must be refinanced into long-term obligations at any one
time reduces the favorable position of a district. A number of school
districts whnch have used shortterm loans are now facing scrious
refinancing problems.
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WHAT IF ALL THE BIDS ARE HIGH?

If compcetent advice suggests that the bid or bids on a school dis-
tnct’s lon,, term issucs appear to be ngh, then it is sound polhiey to
reject the bids and to reoffer the bonds at another sale or to finance
temporanly if the statutes permit. It 1s necessary to analvze those
factors which were responsible for the unfavorable response and to take
positive steps to correct them. Bids may be high because of lack of
competition. This is particularly truc of rural districts where onlv one
bid may have been receved. In such a case it 1s probably wise to reject
the bid. Indeed, it can be stated as a general proposition that whenever
possible a district should never scll its bonds if 1t receives onlv one bid.
Unless 1t has other bids for comparison, it is at a loss to know whether
or not to accept the offer. If not enough parties have indicated intercst
in the Londs, better data and wider advertising in financial journals
may be called for. Or it may be that the maturities weie set improperly
for the immediate needs of the market. A district may be offering
15-vear serial bonds when issues with longer maturities are in demand.
There arc fluctuating conditions in the money market, and a district
needs to know them in order to tailor its offering to the best advantage.
Another possibility is that the issue may be too large. If so, it might be
advantageous to offer it in two stages.

So that school districts may be able to avail themselves of the most
promising methods of long-term financing, several states have begun
to cstablish financial advisorv services. Such services can render im-
portant help in improving marketing procedures for school bond issues.
They hold a promise of vielding substantial economies to the local
taxpaver.

LIMITATIONS ON SCHOOL DISTRICT BORROWING
AND ALTERNATIVE SOLUTIONS

Almost all states imposc somc debt limitations based on property
valuations. These are usually wntten mto the state constitution, and
range from a 2 per cent limit in Indiana and Kentucky to 10 per cent
in Missouri and 20 per cent in Florida.

Ratios between assessed valuation and the actual market value of
property frequently differ strikinglv between school districts—all the
way from 10 per cent to 90 per cent or more. Thercfore, the very same
debt limitation may permit a debt for one school district in an amount
many times the size of that which another district with the same
estimated total market value of property is allowed to incur. In some
cases, the law requires that all property be assessed at true and fair
market value, and there arc some communitics where this is donc.
but they are a very small minority. Wisconsin and New York requirc
that debt limitations be based on equalized full valuation. Other states
should move in the same direction.

Onc method somctimes used when debt limitations arc excessively




restrictive ts that of pernmtting a district to borrow “outside the debt
rnat.” Usually this needs to be done by state legislative action or on
authoritv of a state emergeney finance commission. Such devices are
sibterfuges at best, smee the finanaal community s primanh con-
cemed with the distniet’s rating rather than with techmeal statutory
hinmtations.

The problem of constitutional debt inmitation has led to the usc of
vanous devices by waich the local school district tries to circumvent
the borrowmg restrictions under winch 1t must operate. Once of the
hrst of these to he used successfully was the Kentucky leasehack plan.
Under this arrangement a private schoo! building corporation 1s created
for tiae benefit of the local school distnct. The private corporation
purchascs sites, crects buildings, leases them to the district, collects
rents for thar use, and uses the rents to pav back the principal and
interest on its bonds. When the indebtedness has been retired. the
nonproft corporation deeds the school buillding to the distnct. The
corporation’s project 1s financed through the sale of bonds, and, since
the debt is not a debt of the schonl district, 1t is not subject to the
local debt limits. The flv in this omtinent. however, is that the cor-
poration does not have a top credit rating. It 15, therefore, expensive
for the local district to use 1t. But the district docs usc it becausc it has
no choicc. Its own low debt hmit requires such a plan.

‘The building corporation has a number of other weaknesses. The
most important is that 1ts sccuritics arc not local government obliga-
tions and, thercfore, are no stronger than the willingness of the local
school district to continuc 1ts lcase-rental pavments. The bonds thus
have limited markctability, and this wakes them more cxpensive. This
is an cxample of how a low debt linmt structure can actually add to
the cost of schools. Nevertheless, the Kentucky plan has been widely
and successfullv used m that state for the past 30 vears. It has also been
used extensively in Indiana.

The private building corporation is the direct predecessor of the
school building authontv. This tvpe of structure has been most fully
developed in Pennsylvamia, both on the state level and on the local level.
‘The Pennsvlvania constitution limits the amount of monev that can
be borrowed by a school district to 7 per cent of the assessed valuation
of the taxable real propertv. It is estimated that the State average for
rcal cstate assessments, exclusive of the large citics, is approximately
onc-third of true valuation. This valuation and the 7 per cent debt linmt
make borrowing problems for many Pennsylvania districts and have led
to the creation of school authontics.

The Pennsvivania State Public School Building Authority combines
the leasc-rental plan of the corporation with State aid pavments to
the local school distnict. The corporation pavs off the bonds from the
proceeds of the lease-rentals 1t has collected from the school districts.
Although the bonds do not pledge the credit or the taxing power of
the Commonwealth, they are tied to State aid pavments, which gives
them a better rating than those of the private corporation. If a school
chstrict defaults on its pavments to the State Authority, the State is
authonized to withhold from the distnet an amount of rental aid cqual
to the default and to make such pavment directly to the Authority.

Scveral other types of school authoritics have been developed in
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A CASE STUDY OF FISCAL FOLLY

TIME: 1908
PLACE: A New York suburb

FOR: Purchase of site and construction
of an elementay school

COST: $70,000

BoNDING: Noncallable bonds were issued in
1908, principal payable begin-
ning 1913 to and including
1982 at $1,000 per year maturing

in 1982.
The Cost of Principal and Interest
through 1982: $181,560
‘The School Cest: $ 70,000
The Money Will Have Cost: $111,560

THE MORAL: Money Costs Money




B g

Q

ERIC

Aruitoxt provided by Eic:

122

Pennsylvania which operate on a local rather than on a state level.
These mav be independent local authonties for indidual  school
dntncts, or they may be authonties set up as joint school authonties to
buld projects for several school distnicts Joint school boards are created
bv voluntary resolutions of (e mdmidual school boards who wish to
jom together. The jomt distnet through ats joint board creates a local
joint «chool authority. Many authontics m Pennsy vama are now of thrs
type, and this plan has become one of the strongest motivating forces
for school district consohdation.

While the Pennsvlvama local authonty system of financmg school
building coustruction has been both praised and dammed by financial
experts, che consensus 1s that it represents an awkward financing device
This view holcs that, while it is fcasible and workable. 1t 15 expensive
m terms of interest costs and does not famish any cvidence of saving
over conventional school district financing; 1ts ngher interest costs are
dircctly transferred to both the state and the local property owner who
bears the real estate tax burden The Pennsylvania local authority sys-
tem is illustrative of the way restrictive conditions foree legal mventions
or adaptations wluch arc not always cfhcient or econonncal.

[1n contrast to, or in cenjunction with, the vanous devices designed
to get around state imposcd debt restrictions are the programs of direct
statc action.

STATE PROGRAMS FOR PUBLIC SCIIOOL CONSTRUCTION

State Bond Issues for Loans Cahfornia is the outstanding cxample
of a statc which has used its own bonding power to finance local school
districts. Since 1949 it has 1ssued bonds for school construction amount-
ing to $615 million.

The provisions for repayment of a school district loan to the State
of California are such that a district is not required to make anv re-
payment te the State in a year when the district’s total lIevy to mect
prior bonded debt is 4 mills. [lowever, if a 3-mill levy ($3.00 per $1,000
valuation) will meet prior bonded debt in that vear, the distnct is
required to repay the State an amount equal to a 1-nul] levy.

State loans to school districts in California must be paid off in 30
vears and anv debt unpaid at the end of 30 vears 1s automatically
written off by the State. The district’s annual repavment to the State
15 to mect both principal and interest on the Statc’s loan to the district.
but no interest payments on the loan are required after 25 vears.

Marvland and Michigan also issuc state bonds and then lend these
funds to the local distnicts for their bmiding projects. The Marvland
plan, like that of California, began operation in 1949. The original
authorization was for $50 nullion, and additional authorizations of $20
milhon and $75 million were made in 1953 and 1956. Manland law
requires that cach school construction loan shall be repaid in full vvith
intcrest and that a sufficient anmual levy be made on the property within
the county to retirc the loan. The State Comptroller withholds, from
the ainual State aid payment duc the county, an amount cqual to the
county’s payment duc on its loan. All the counties in Marvland have




paticipated i the prograne and at as been necessary to gine the State
' addhtional bondnmig power from tane to time, to cnable it to contmue
' tHis Hiancal asastance
b 1955 Nhchizan acated v STOO nallon State loan fund for the
pavment ot both aterest and prmcpal on schooi distnet bonds, The
plani pemuts ain school distiict needimg construction funds, when ats
tax rate becoines more than 13 nnlls for debt service in any vear, to
apply 4o the State for a loan representing the difference between the
amount the distiet would actuallv requare to pav prmepal and mterest j
m that vear and the amount provided by a 13-nvl tax rate, ‘i'he peenli- g
antv of the Nhelngan plan s that a dhstrict mav apple at the time it
ssuces ats bonds regardless of by then carrent tax levy for bonded m-

debtedness, Tor example, a distnet may have oulv a 7-null tax rate at

;

%
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the tnne ats bonds are issued. But it makes applicabion at the time of i
swancee, anticipatimg that m a futore vear it o have to push its rate E
up to 13 mulls, and m any vear in winehts rate goes over 13 mills the ?
State steps mto help. Almost all districts issnmg bonds apphy for State |
assistance even though veny few of them need it at the time of issnance.
Tl Nhclngan: program represents a cheap “standby device,” and as
such has manv desirable features.

Other State Funds for Loans Somc states have revolving loan
funds for aid to local distncts. These funds are set up with monies from
current revenues, special appropnations, or other sources exclusive of
bond wssucs. Arkansas has such a fund from which it grants small loans.
the maximum bemg $30,000 to any one district. Almost all the districts
in the State have nsed the fund sinee its establishment 12 vears ago.
The same type of fund exists m North Carolina, where it is called the
State Laterarv Fund, but the North Carolina fund has hoen used by
very few school districts hecause of strict regurements and a low nraxi-
mum himt on loans.

Virgmia's loan fund. also known as the State Literarv Fund, has
been used by most of the distncts which have let contracts “or school
constrnetion smee 1950, Loans wp to 100 per cent of the cost of con- 123
struchion lave been made with relativelv low mierest rates. Annual
repaviments on the principal are made over a period of 30 vears. Under

thas arrangement more than $36 million was committed to school dis-
tncts mthe vears between 1950 and 1957.

State Grants  In adchtion to loans, state bonds have been assuca to
finance all or part of a program of direct state grants m a number of
states, meluding South Carolma, Delavare, Vermont, and Washmgton.
These states have used their general credit to borrow money for school
purposes and have allocated the monceyv to local school distriets.

Another group of states has iasiseed that local school districts use
their own borrowing capacity and issuc their own bonds withor ¢ the
ad of state bond issucs. These states, however, have been liberal in
gning assistance to the distnicts to meet debt service paviments o their
honds.

In Massachusetts, for example, mmmal appropriations are made from

State general revenue to finance direet State grants for school consts ¢
tion. ‘The grants may be used in two ways. The State may give furiy
chrecthy to the distnet towards the cost of school construction. Or. on
the other hand, if the bonded indebtedness exeeeds more than 50 per
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cent of the cost of the project, the amount of the grant is divided by
the number of years the indebtedness will remain outstanding, and the
grant is paid in cqual annual installments during the period an which
the bonds are being retired. Connecticut has a somewhat sumilar pro-
gram using State gencral funds.

Other Types of State Aid In 1958 New Jersey anthorized a fund
to be used to purchase a school distnct bond issuc when a default is
anticipated, or to pav interest on such bonds m the hands of outside
holders so long as the district is unable to make such pavments. Al
though this fund is relatively small, totahng only $18 million in 1958,
it definitely has been a stiengthening factor for marginal school district
bonds of that State.

The New Jersey plan has certain advantages oyer that of Miclugan,
It is more flexible in that the State can move in at anv time to bolster
the bonds of a district (thereby protectng all its districts) by taking
a weak 1ssuc out of the regular market. In comparison, Michigan
requires stricter conformity to its cligibilitv regulations before a school
districi can quahfy for aid, in that a district must quahfy its bonds long
in advance of the time when default troubles could anisc.

New York also has recently provided a new type of statc aid program
for school building bonds. This measure gives iclicf to certain school
districts which are compclled to pav an excessive interest rate on their
bonds. School districts arc eligible for such aid if the rate of mterest
they must pay is morc than % of I per cent in cxcess of the average
ratc paid on similar bond matarities by those districts which «ld bonds
during the previous six months. Many districts which receive other
types of school building a1d are incligik’ » for excessive interest aid.

It is clear that the trend since 1945 has been toward further cen-
tralization of school district financing in the statc capitals. One state
aftcr another has come forward with some plan to help local distnicts
finance their bonds. These plans have ranged from help m mecting
intcrest pavments to the purchasc of the bonds themsclves to the
taking of some type of loan contract obligation of the district in lieu
of bonds. These plans may eventually resuit in more financing by states
and statc agencics and less financing by the local districts.

Docs this mean that the voters and the local schoo! board members
will be satisfied with less controi over spending? Will the traditional
small school district bond issuc hecome extinet? Probably not. Both
the short- and the long-term outlook for school district honds appear
good. Debt service obligations of currently outstanding school honds
will be met with ease by most districts. Morcover, the high guality
of these bonds will be recognized even more generally in future vears
as many states follow the lead of Michigan, New York, and others in
naking the investor awarc that school bonds arc among the fine.t in-
vestment media the market affords.




8 Advertise. Let the investment field know
who you are hy printing a prospectus. A
knowledge of your assets and future growth
helps to convince potential buyers that
your community 1s a safe place to invest
their money.

o If you're thinking of making a short-term
lcan to outnde a high money market,
unless you have a very clear crystal ball,
think twice. The short-termn issue can be
da ghost that comes back to haunt you—it
may carry you into a period of the highest
mterest rates ever.

w Gear your bonds to appeal to the broadest
group of buyers. Serial bonds do this
best—they attract both long- and short-tcrin
mvestors

s Don't sell your bonds until you need the
money. Schoolhouse construction is often
a slow process. Let the architec.s complete
the plans, let the bids be taken, let con-
struction awards be made, before you sell
your honds. It can cost you a full year's
additionadl interest if the bonds are out-
standing a year too soon.

o Watch your timing. Don't put your bonds
up for sale when the market is glutted.
Wait for the day or week when there are
few other school issues for buyers to choose
from.

o Andlyze the bids. If there aren’t enough
of them, or if they dll seem too high, you
might be wise to withdraw the issue, re-work
it, and offer it for sale another time.

o Eliminate unnecessary legal costs. Since
vou will have to retain cutside legal counsel
who are specidlists in the field of munic-
ipal bond law, the.e is no point in paying
your local attorney an extra fee for the
preparation of the bond proceedings. When
the bond counselors are retained to render
their opinion, they will prepare dll the
necessary papers without additional cost.

a Make certain your bank pays you the going
rate of intere.i on the money you receive
from the sale of the bonds—or invest the
proceeds in short-term U. S. government
securities. Much of your bond money may
be in the bank for several years while
the schoolhouse is being built. Make that
money work for your district.

o Investigate your state’s school construction
aid program carefully so you can take
advantage of all its benefits.
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Prediction is risky busiuess. Predict the obvious, such as that more schools will

bc needed for more children, and the reader’s reaction 1s “this is where I came m.”
Predict the obscure, the uncertain, the far-distant, and the reader says, “If so, are you
fer it or against it?”

Yet there are changes making up in education, some clearly visiblc and visitzble.
Othcrs arc still in the talking stage but properly belong now among the things tc con-
sider when a schoolhouse is planned.

“Form ever follows function,” said Louis H. Sullivan. Function is basiz. From
function flows the original form; thereafter the form penmits the building to function
or stands in the way. The building is shaped by the way we put buildings together—
architccture—and by what its owners declare will be going on in it. Its spaces will be
arranged as the occupants will be arranged. Its surfaces will be selected according to
the purposc of the spacc: warehouse surfaces for the storage of things; shop-like sur-
faces for the making of things; satisfying and comfortablc surfaces for the discussion
of things. And over both form and surface towcr considerations of economy and
beauty.

Many a school being built today will be opcrating well into the twenty-first cen-
tury. If tomorrow’s school must accommodate tomorrow’s methods and tomorrow’s
content of cducation, it behooves everyone who plans a school today to think about

the probable shapc of things to come—such as these:
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EMALL SPACES WILL BE MULTIPLIABLE AT WILL AND AT ONCE

Central to the design of space for teaching and learning is how the persons in-
volved, adults :nd children, are to be deployed. If the custom continues of arranging
children in uniform class groups of 25 to 35 or more children to be taught by one
teacher, unaided and alone, then the schoolhousc will continue typically to be a series
of uniform classrooms, of equal-sized boxes, supplemented by such specialized large
spaccs as the standard gymnasium, whose dimensions are determined customarily by
the requirements of basketball; an auditorium, which may stand idle for all but a few
hours each week; a cafeteria, offering little other use than noontime fecding; and a
library.

If, on the other hand, schools move toward arrangements of pupils and teachers
that vary from the solitary teacher in her solitary classroom, the arrangement of spaces
wilt vary accordingly. A number of school systems, chafing under the restriction of
the conventional egg-crate arrangements of classrooms, row on row and layer on layer,
have moved on to a clustering of four or more classrooms around a central space as a
way of bringing better communication among teachers and, to children, a sense of
community larger than the classroom but smaller than the school.

Today’s clustering of classrooms is a half-step development toward the variety
of space required when teachers become members of jnstructional teams and pupils are
regrouped from time to time during the day according to the size of group most ap-
propriate to the task a¢ hand. To use an analogy from medicine, fewer teachers will
be general practitioners, and more will be specialists. Thus also will return to teaching
a zest for scholarship since eacli teacher on the team necds to know in depth—and
have pride in knowing in depth—a particular ficld of knowledge.

Many schools are now being designed to provide instructional spaces of varying
size—from individual study spaces to the small, round-the-table, seminar space, to
lecture-discussion rooms that double, triple, or even quadruple the standard classroom.
But the desire now expressed by a number of schools to achieve mallcable space that
can be shaped at once 1nd at will must await the development of a retractable partition
which will give acoustical privacy. It seems likely that such a partition will soon be
available, since only its cost remains unsolved.

The quest for immediate flexibility has taken many forms. The Belaire Elenien-

tary School in San Angelo, Texas, a circular school of eight classrooms, separates its
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rooms by rctractable partitions. Several schools now on the drawing boards, or under
construction, arc speeifying the retractable partitions—e.g., the Chiczgo University
Laboratory Iigh School, the North Chicago Teachers College of the Chicago Board
of I'ducation, the Newton South High School, Newton, Massachusetts, and the Dun-
dec Schocl in Greenwich, Connecticut, which is designed for team teaching. Schools
of loft construction, such as the Hillsdale and the Mills High Schools near San Fran-
cisco and Clare High School, Clare, Michigan, provide flexibility not at once bnt
within hours. Indeed, most schools being planned today are careful to make sure that
some interior spaces are not frozen, even if only to the extent of separating classrooms
by nonbcaring cinder-block or other cheaplv destructible walls, however rare their

actual removal.

LARGE SPACES WILL BE DIVISIBLE AT WILL AND AT ONCE

Immediate divisibility of large spaces through the use of folding doors has, of
course, been standard practice for years in gvmnasimms. Because relatively low levels
of acoustical privacy can be tolerated in a gymnasium, these doors have worked with
reasonable success. But for most other spaces, particularly the academis, the folding
or otherwise movable partition, though tried manv times through the years, has usu-
ally proved ineffectual in stopping the intrusion of intelligible sound in areas that
require acoustical privacy. When a simple, removable barrier offering acoustical sepa-
ration becomes available at reasonable cost, the principle of mutable space will find
ready adoption for academic spaces, thereby increasing the freedom to group children
at will and to diminish the spaces that otherwise, but now necessarily, lie idle in many
schools. Both education and cconomy will thus be served.

Hotels have long ccognized the need for securing high multiple use of space in
ballroom and banquet areas. Large business concerns which conduct meetings of
varying sizes are providing divisible space. A number of colleges are experimenting
with divisible studio-auditoriums. In Boulder City, Nevada, a high school auditorium
is about to be constructed to provide three lecture-discussion spaces at once by draw-
ing partitions across a 600-pupil auditorium. The Superintendent of Schools of
Boulder City estimates that this divisible auditorium in a large high school will reduce
hv five classrooms the total amount of academic space that would othenvise have to be
constructed. If his calculations are accurate it is clear that though divisibility costs

morc than nondivisibility, the over-all effect is to diminish the cost, to increase utiliza-
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tion, and to accommodate more sensitively the kind of academic arrangement of
teacher and pupil, collegiate in principle, toward which many schools arc moving in
the press for academic achievement. As James Marston Fitch wrote in American
Building: “Decply ingrained prejudices in favor of maximum permanence in struc-
turc tend to obscure the fact that maximum performance is what we should demand

of our buildings today.”

SPACE WILL BE ADDED AND SUBTRACTED AT WILL

Most large school systerns can predict with rcasonable accuracy the total number
of children who will be enrolled in the school svstem for a few vears ahead. But pre-
diction of the cbb and flow of cnrollments in individual schools defics all available
arithmetic. To illustrate: last year San Dicgo built a new high school for 1,500 stu-
dents. Factors visible now but not then will causc the building to overflow next vear
bv a dozen classrooms. Chicago has a 1,200 pupil school with an armual turnover of
100 per cent in enrollment.

One wav to provide schools at once for overflowing districts is to dispatch mo-
bile classrooms and related facilities. Los Angelcs, for example, has 3,300 transport-
able classrooms, and moves about 500 around the city each vear. In San Dicgo,
approximately 23 per cent of the school population is housed in transportable schools.
Houston, Tcxas, uses a thousand transportable classrooms; Rochester, New York,
and Toronto, Canada,—indecd, a host of communitics—use mobile classrooms to
rush space to overflowing schools and to recapture their cquity when the rush is over.

The trend toward transportable schools has been hampered by the common
practicc of making them substandard, makeshift arrangements unworthy of carcful
design, good construction, and continued maintenance. In many communitics the
transportable school has inherited the disrespect of the World War I shed-like “port-
ablc” that still blemishes the backvards of schools in our big cities.

Yet there will be developed a mobile, probably demountable, school that will be
good. It will provide for children and teachers an cnvironment at least as good as the
permancnt school. And it will offer to educational management the ability to provide
space on short notice and later to recover that space for deployment elsewhere as un-
predictable needs arise. Some rapidly growing school systems have set a proportion of
onc-fourth to onc-afth of ali spacc to be mobilc.

To avoid unnccessary building as the waves of enrollment pass through a school




svstem, expect the junior high school to become the flexible linkage between clemen-
tary school and high school, varying in grades contained according to the flow of
cenrollments in the whole system--at times housing grades 7-9, at others, 5-8, 6-8,
/=8, and possiblv other combinations. I'ven the name may gradually change to “mid-
dle school,” and its purposc and the grades contained may be exactly that—the school

that is midway between the cleraentary school and the senior high school.

SOME SCHOOLS WILL BE CONVERTIBLE AND SHARED

Communitics, like familics, maturc—and at different rates. Some communities
m Amecrica have clearlv matured. No more land is available for new homes. Old
homes are giving wav to cncroaching business, industry, and commerce. Coming
down the strect toward the school are the ncon signs, the automobile sales lot, the
beer joints, the light manufacturing, the decaving residences. Left by the side of the
road is the schoolhousc, half cmptv, ill-maintain<d, and obsolete, adding its gloom to
the general depression, unable by its unchangeaoility to accommodate itsclf to the
engulfing tide. There it sits, no longer good for children, no longer good for anv-
thing. And cventually it is abandoned, sold for the valuc of the land less the cost of
demolishing the building.

Almost every city, even the satellite suburbs, has schools like this. Not just the
big old citics need worry about this; the big new suburbs should think about this
mattcr.

The lifc and death of arcas in a city are fast reaching predictability. The school
board, supcrintendent, and architect who plan cach school for an unchanging society
saddlc us with a continuation of the errors of our forefathers. Consider with every
school whether it should be designed for the ages or just for a time until it must be
something else—a showroom for the automotive trade, a place of manufacture, an
office building, a settlement house? Will a school always be needed here? If not, plan
now, for later is too late. Design it to be good as a school in its early years, but con-
vertible with grace to other use, to business, to conmicrce, to housing, or to whatever
can now be predicted to be its ultumate disposition.

As a casc in point—New York City is contemplating a new commercial high
school, some floors of which may be occupicd by private cnterprise—sonic compatible,
rent-paying business concern whose customary occupation can provide real, rather

than contrived, on-the-job training. Consideration is being given, too, to the design
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of a building that w™ divide itself between schooling and housing: the first threc
floors, for example, could be for children at school; the remaining floors could be
apartments. Such a school could grow or <hrink according to the fluctuation of en-
rollment, moving into or withdrawing from space designed to accommodate either
classes or families accordi~g to need—perhaps with a playground on the roof.

This concept of joint occupancy raises new questions and new possibilities. If
urban renewal is the aim, does it make sense to send the children from the new devel-
opment to the surrounding slums for their education? Need we always have a separate
school for children in early childhood, ages 4 to 10, when a massive housing develop-
ment is created? May not the small children, wiio must be protected from traffic haz-
ards, go to school at home in the housing project itself?

CHILDREN WILL LEARN FROM TEACHERS AND MACHINES

The advent of mechanisms for assisting the feacher will likewise reshape the
schoolhouse. Consider that a half million pupils were receiving regular instruction by
television as long ago as 1958. With airborne methods of telecasting, the number may
apyroach five million in 1561, and with the development of more economical and
simpler video-tape recorders, ultimately the numbers taught may approach the 43
million now enrolled in American schools.

Consider, too, that in our national intention to become a bilingual people, lan-
guage laboratories are becoming the prevailing supplement to the voice of the teacher.
The audio-tape recorders, cartridge-loaded to avoid the problems of rewinding; the

.erhead projectors; the teaching machines for which specific bodies of subject matter
will be programmed in order that the student may confront and learn a body of
knowledge at his own rate or on his own time; the Synchro-reader, about to become
generally available, that brings into reality the “talking book” from which one child
or many may learn through both eye and ear; video-sonics, simultaneous sight and
hearing used so successfully in industry; all these and more will become the new tools
for learning. They will strengthen the teacher, not replace him. They will free teacher
and learner from the lockstep of standard groupism; the machines will speed commu-
nication between student and teachers, freeing each child to pursue knowledge pro-
portionate to his talents and his drive. Ultimately the school will become as auto-
mated as the American home where the housewife has been freed of so many boring
and laborious tasks.




In large schools and lazge school systems we can expect an increase in the use of
clectronic data processing to provide better information on which to base administra-
tive decisions, to reduce the clenical work now performed by teachers, and to improve
the cfhciency of class schedvling in order to achicve more cffective utilization of
phvsical facilitics.

As mechanisms conie gencrally to be the necessarv and cver present aids to teach-
ing and administration, expenditures for equipment will grow larger in proportion to
the cost of the building shell.

We can expect, too, an increase in the number of schools linked by closed-circuit
tclevision as a means of sharing faculty and resources. The small rural schools will be
linked by television into regional networks, thus diminishing their cultural isolation
and cnabling them cconomicallv to offer courses ordinarilv provided only by the larger
urban or consolidated schools.

One-fifth of all public elementary and secondary schools in America are still one-
teacher schools. However desirable is physical consolidation, the fact remains that
thousands of them will have to remain small and isolated schools. Television, films,
and video tapes offer intellectual and academic consolidation to these small but

numerous islands in our cuiture.

THE ENVIRONMENT WILL BE DE-JUVENJLIZED

The typical classroom today is a glass and masonrv box filled with kitchen-like
furniture. Its surfaces are hard and cold. Its furnishings and appointments are totally
utilitarian. The hospital-like floor, the plastic desk top, the factorv lighting fixtures,
the painted cinder block, all suggest that the over-riding considerations are antisepsis
and indestructibility. Nothing yields to the body, is soft to the hand, or warn to the
cye. Connccted by cavernous corridors of echoing tile and steel lockers, most modern
classrooms are sterile and unyielding and institutional.

Several recent schools are striving to sotten and humanize the environment of
such quarters of the building as commons rooms, study quarters, and students cen-
ters. Gradually, furniture that is comfortable is being introduced. Some schools are
scarching for an acoustical and insulative floor covering, economical but more agree-
able than today’s hard and noisy surfaces that institutionalize the environment, make
tcaching harder, and arc thought (erroncously) to delight the janitor. As more and

morc responsibility is placed on the child for his own learning, more dignity wiil be
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accorded him. The larger school cspecially will seck some measure of amenity to
diminish the effect or its overpowering mass and the sense of anonvmicn mduced by
its hugeness.

Indeed, not only will the cnviromment cncourage the student to hasten his ma-
turitv but the management of students will move toward a more adult rclationship
with the student. In the sccondarv school the bells will ccasc to ring, the morc ma-
turc and responsible students will be “de-scheduled” from the close control and
maximum sceurity regulations in force for the mmumature and irresponsible, and stu-
dents will coniront the prescribed bodics of knowledge, whether of school or college
grade, when they arc readv to profit from such studv and not just when the sr:bjects
arc offcred in the course of studv. To de-juvenilize the high school and I . %
maturity of students requires the closest of cooperation between cducator and
architcct.

Look, too, for more large schools to be divided into schools-within-the-school, of
“houses” in which the pupil fecls at home because he senses that someone in author-

ity knows him.

THERE WILL BE NEW FORMS AND SURFACES

The American schoolhouse, its shapc and materials, has seldom varied from
whatever was prevailing in its region at the time it was built. Experimentation and
the emergence of new forms have not becn charactcristic of schoolhouse construc-
tion. Though there is no national system of education in America, our schools arc as
alike as though uniformity were compulsorv and diversity were illegal.

Yet there has been some reaching out here and there for new forms. A casc in
point is the dome (geodesic and otherwisc) now comii g into use as a structure for
large places of assembly and for gymnasiums.

Though ihe gcometry of the geadesic dome was worked out by R. Buckniinster
Fuller in 1917 and over 500 have becn built, only now is the structure being consid-
ered for public education. Wayland, Massachusetts, has a high school field house in
a wooden dome, and Utica, Michigan, has also used such a dome for an auditorium.
Pryor, Oklahoma, has an aluminum geodesic dome housing an auditorium.

New materials are coming into use in building and will be in the schools before
long. Plastics are finding their way into building in ever increasing amounts. MIT is

developing a school of steel and plastic. As the cost of conventional building materials
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mounts « carly while plastic prices come down, we can look for more plastics tomor-
row. You will find plastics on the inside and outside surfaces, as insulation, pipes,
and, often in combination with other matcrials, as stocture,

The invention of the cheap, uniform, high nality nail once revolutionized
Amcrican building practice. The development of new adhesives may do it again.
We may soon be fastening our buildings together cheaply, quickly, and strongly with
adhesives.

Look for new uses of old familiar materials. More and more wood will be lami-
nated in various ways to scrve as structural members, arches, and domes as well as
surfaces. Concrcte will be spraved in new curvilinear forms as well as cast.

New materials and new uses of old materials will call for new forms. The box
will not continue to be the almost universal building form. Arches, domes, hyperbo-
loids, paraboloids arc all here now and we will see more of them.

Some of our buildings will look lighter and less permanent than they ordinarily
look now, and they will be less permanent. They won't look like today’s conventional

buildings which don’t look like yesterday’s conventional buildings.

THERE WILL BE A MORE PRECISELY CONTROLLED ENVIRONMENT

There are at least two architectural approaches to environment. One is to live
with nature and usc all the light, breeze, and beneficial climate available while block-
ing out the brutal glare, the cold wind, and the hot summer sun. In short, accept and
vse nature. The other apprr.. 11 is to block out nature insofar as we can. We can
fabricate our environment with artificial light, air conditioning, and controlled sound.
The precisicn with which environment can be controlled is increasing. There is no
doubt as to ultimate direction: environment will be more and more controlled. In the
school as in our other buildings we turn from nature to industry.

We know something about color, humidity, odor, heat, light, space, and air
movement, but little of their combined impact on the processes contained within the
school. When economy is equated to productivity, when the question of how much
we are spending for a school is answered in terms of what we are getting out of it, the
casc for providing an cnvironment that is controlled and automatic will be clear.
Temperature, ventilation, humidity, light, color, texture, noise~—all these will be re-

garded as factors in determining efficiency of output—i.e. learning—and not, as now,
just factors of input—1.c. cost.
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GROUPS OF SCHOOLS WILL BVILD TOGETHER

Today a school is specified by a school board, planncd by an architect, ard built
bv a contractor. These thrce partneis mav never have worked together before and
may neve: work together acain. Tvpically, building a school is a onc-shot cnterprise
pursued without regard to similar enterpriscs that mav bc going on in the same or in
adjoining municipalities.

i England the situation is different. In ordcr to reduce the duplication of effort,
to share resources, and to secure the benefits of group rathcr than individual action,
the Ministry of Lducation encourages the formation of consortiums, the voluntary
clustering together of school districts faced simultancously with the planning and
building of similar schools. Among the benehits accruing from the consortium is the
attraction of major contractors who can deplov manpower and equipment with maxi-
muin effciency—and consequent savings—among several projects. In America, in con-
trast, most schools are built by small contractors, many of them a job at a time. A
single custom-built schoolhouse, we are told bv several large genesal contractors, is a
headache which they choose to avoid.

Recognizing this general problem, and cager to save time and monev, several
states have reacted by plumuping for the opposite extreme—stock plans. This method
involves the acquisition by the state of a number of “model” school plans which
school boards may then order free of charge from the state according to which model
seems to fit the local need best. nmong the benehts claimed for this method are
reduced architects’ fees, reduction i time of planning and designing, and thc estab-
lishment of siate-endorsed standards of acccptability.

As with most issues whose extremes are so far apart, the truth will be found
somewhere in the middle, n *his case somewhere between the present practice of
building in solitary isolation and the opposite extreme of offering niail order schoals
which, like Howard Johnson restaurants, dot the countryside. And there is a middle
ground: not stock plans but stock components; not whole schools but the parts and
pieces that go together to make a school.

The movement toward this middle ground, wherein lies greater economy cf
effort and money, will be hastened as modular measure comes into more general use,
Modilar measure makes possible the dimensional coordination of materials so that
they may be mass-produced and incorporated in a structure without modification.

The reduction of building construction costs through modular measure has been a




matter of study in the United States since 1921. In 1934 the movement toward
modular measure, or modular coordination, as it was then called, was promoted by
the National Burcau of Standards of the United States Department of Commeice.
Brick makers and metal window manufacturers were among the first to cooperate. In
1945 the American Standards Association approved the 4-inch module as an Ameri-
can standard suitable for dimensional coordination. In 1953 in Lurope, ten countries,
at the suggestion of the United Kingdom, joined in efforts to establish a European
module. Currentlv the American Institute of Architects, the Associated General
Contractors of Amenca, the National Association of Home Builders, and the Pro-
ducers’ Council a1¢ jointly sponsoring the Modular Building Standards Association
to promote modular \neasure in the United States. Modular measure has not yet
taken hold in schooi construction—only about one school building in ten is modular—
despite the savings that could accrue from reduction in (1) range of product size,
(2) cutting and ftting on the job, (3) cost of designing and detailing, and (4) cost of
estimating.

In the long run, economy in school building will be better served by encouraging
cxperimentation and diversity of design. Particularly in these times do we need to
cncourage the new and unfreeze the old because education itself is in fux. Great
changes are taking plice in what and how to teach. Even the word “classroom,”
which historically ¥, meant a square or rectangular box of fixed dimension, is having
to extend its definition to mean a general ratio of space to pupils, alterable according
to the task at hand. Someday we shall come to speak of spaces for learning, not class-
rooms for teaching.

As educators improve their descriptions of what should be going on in the school,
as architects are cncouraged to design imaginativelv around such descriptions, and as
groups of school boards build together rather than alone, more economical and better

functioning schools will come about.

IN SUM

The demographers tell us that our population will doublc by the year 2000! In a
sense this means that in the next 40 years we must build another—an additional—

Amecrica.

The schoolhouse—the most numerous of public structures, the one that more
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people carc about than any other, and have more to say about than any other—must
carrv its sharc of the burden of change. As vou and educators and architects and citi-

zens put together tomerrow’s schools, thmk about these thiiigs:
5 5

s Anticipate—schools are usually planned too fast.

» Think first of what you want the school to produce before you
dccide what to put m 1t

s Don'’t plan in isolation—your neighbors have the same problems. |

s Don't buy permancnce at the expense of performance. We're m a
period of rapid cultural change; don’t saddle us with unchangeable
schools that will some dav “sit beside the road, a ragged beggar, sun-
ning.”

s If you're not sure how long the school will be nceded, consider

high quality, transportable space. If you're wrong, you can recapture
your equity—and your equanimity.

s Don't be afraid of new forms and shapes. Eventually it will be
cheaper to get space by scooping a cavity out +f the sky, rather than by
scooping it out of the earth or piling up small blocks as the Egyptians
did to surround space.

® Plan the building to be a gentle place for children and a machine
for learning.

» Don't spend all your time on the structure—the tools you give %
the tcacher are just as important. A beautitul library with ao books
jeopardizes our security as a nation. Schools are not to package educa-
tion but to speed it.

» Write good educational specifications. If you don’t describe what
you want to go on in the building, how can the architect put an en-
velope around it? He'll do the architecture if you'll do the education.

w If you decide on variable or flexible spaces, be sure to provide
money for helping the teachers to exercise their new freedom. Otherwise

they may reconstitute their box-like nests from instinct and habit.
138
® Resist stock plans unless you're too busy to work with the educa-

tors and the architect. In the long run it will cost you money to order
a school through the mail.

s Watch out how you borrow money. We found a case where a
school board paid for one building two and a half times: once to the
contractors and one and a half times to the bond holders.

» The best architect costs the same as the poorest—and the differ-
cnce to your building can be as much as 5 per cent in cost and 100
per cent in performance.




s Incourage nnagimation m your architect and cxperimentation in
vour cducator. Don't evade your responsibihty for finding answers to

some of the unknowns.

s In general, bulding codes Tag belnnd the tunes. If, after appeal,
the rules, regulations, or mterpretations by various  governmental
burcaus stll scem punitive to the building, the program, and the budgct,
call a press conference and say so. A. M. Watkms m Harper's (February
1960) describes home building codes as “wildly archme . . . a prmncipal
obstruction to the use of money-saving standardization and mass-pro-
duction techmques m house construction.” And the schoolhousc is not

far behind.

s Don't Jook at a particular school as the final solution to the
housmg of cducation for its ncighborhood. The school is but a scrvant
of our changing cultare. Let some other municipal department build
the monuments while you bwmld structures that yicle willingly to the
future; indecd, usc the building to lead the ncighborhood toward its
own revitalization: and renewal.

& A building 1s an organic whole and should be designed as a whole
from the inside out. Don't fetter the architeet by prescribing details
hefore he begins. When he has put the whole together and the details
have fallen logically into place, then apply the test of cconomy.

And finally, cducation is for perpetuating and, hopefully, improving our culture
by transmitting it to the young. The schoolhousc is not, of course, as important as the
school teacher. But the schoolhouse, becavsc it stands there to be seen, speaks of the
mtentions of the community toward the children. Any school you build either helps to
anchor the people to the commuszity or, instead, hastens their departure. The sc
housc more than any other structure in town declares the public intention to press

on, to rest awhile, or to go back. Winston Churchill said it best: “We shape our

buildings; thercatter they shape us.”
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