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FOREWORD
In a frontier society where land is the most abundant

resource, men erect a new building for each distinct function.
Thus in America, when men wanted to provide for the education
of their young, they joined together to raise a schwoolhouse.
Later, when land was scarcer and men had too many preoccupa-
tions to engage personally in construction, they nevertheless
followed the same pattern and got togethe: to raise money to
pay someone else to raise a schoolhousé. The technique had

changed, but the approach was still direct: the community

identified a function and arranged to house it in special
quarters on a dedicated piece of land.

It is now eighty years since the frontier in the U.S. was
declared officially at an end, but the patterns of thought per-
sist. 1In crowded urban areas beset by financial shortages, we
still attempt to carve out a special site on which to erect an
identifiable educational institution, even if we have to seize
homes and businesses or resort to spanning highways or filling
adjacent waters. But it has become obvious that new times,
new technology and new modes of learning demand new solutions.

This publication recounts one such solution. It tells
how New York City has made a beginning in the adjustment of

school procurement to meet conditions in a society where the

most abundant resource is people.

August Gold, Administrator
Division of School Planning and Research.
New York City Board of Education
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SUMMARY

i Problems

Objectives of School Space Study

Methods: A Series of Options

high costs of construction

site scarcity and heavy relocation
educational disadvantages of large schools
tight budget

slow, cumbersome approvals

provide quality spaces. dquickly, inexpensively
develop small school units

encourage us=2 of open-space learning

Small schools: new construction, 400 to 600 students
on diséersed sites of %+ acre, with an educational
program and interior design based on open-space
learning complexes.

School space in apartment buildings: provision of
education space in new apartment buildings for the
use of local school districts where students from
new large-scale housing will strain local schools.

Found space: "as is" use of buildings not designed in

the first instance as schools but which require minimal

conversion costs and can be used quickly for elementary,

intermediate or hign school programs. 4




. Reusing old schools: distinguishing between old and
obsolete schools and renewing the o0ld schools, physi-
cally and educationally.

. Rescheduling: use of high school buildings for two full
school organizations; consolidation and recycling of
underused elementary and intermediate schools for use
as small high schools.

Results

. recogniiion of fhe ideas, and funding of specific

projects initiated by the New Yo?k City School Space
'study in the 1972-73 City Planning Commission and
Mayor's proposed Capital Budget.

. thé beginnings of participation by Community School

Districts in proposing and selecting educational

facilities options which best meet their needs.




* I. INTRODUCTION

Needed . A willing Chancellor or Superintendent of Schools
. Eager local school board or community groups

. Several city agencies willing to be advocates of
change

. A somewhat responsive bureaucracy
Helpful . A budget crunch

. A limited supply of land

. Heavy and difficult relocation

. Dissatisfaction with existing and planned

facilities

Background

In November, 1970, three New York City agencies, the Board
of Education, the City Planning Commission and the Bureau of
the Budget, ésked EFL to fund an inter-agency study of alterna-
tive methods of providing school space in the city. The three
agencies were anxious to find solutions to the problems of
escalating costs, financial constraints, site scarcity, reloca-
tion difficulties and the slow pace of design and construction.
The city was burdened with an "Alice in Wonderland" construc-
tion program which seemed to grow larger and larger without
reducing overcrowding. The agencies and EFL formed a School
Space Study Committee to develop innovative approaches which

would reflect three basic objectives: quality space, reasonable




costs, quick delivery. Two major themes were that the spacés
be in small units wherever possible and that the spaces be
designed for open-space learning.

The preliminary definition of the most promising types of
spaces and approaches included: new small elementary and inter-
mediate schools (400-600 students) on scattered sites; high
schools of not more than 2,500 students on single or dispersed
sites; use of systems building and building systems in the
construction of schools; purchase or lease of found space
requiring minimal renovation in commercial and industrial
builaings; educational space in new housing projects; renova-
tion of existing schools to increase capacity and update the
educational program.

The committee discussed these objectives, themes and
approaches with six of the most overcrowded districts in the
city: Districts 6 (Manhattan), 9,10, 12 (Bron:i), 16 and 17

(Brooklyn). The committee wanted to work with those districts

which could see application of some or all of the innovative
approaches to their facilities problems. As these approaches
are implemented, these districts will be the first to plan and

receive the bencfits of the new facilities.

Results ' 4

Fifteen months later, New York City has accepted new



apprcaches to the provision of educational facilities at a cost
reduction of nearly 40% per student. In some instances the
rhetoric has more acceptance than individual, specific projects.
But real starts have been made. The interim results and the
prospects for a continued impact on educational facilities in
New York City far exceed the initial expectations of the School
Space Study Committee. Most of the people involved in educa-
tional facilities have accepted the existence of a number of
options for the development of facilities in New York City, and
that variety is consistent with an increasing diversity of
teaching and learning methodology. How this all came to be is
the subject of this report. (For a list of people and agencies
involved in School Spacé Study projects, see Appendix A.) Each
approach is discussed in terms of background, problems, prog--:
ress and further applicability in New York and elsewhere.
There are, however, several documents and actions associ-
ated with the acceptance of these new approaches to facilities
that should be mentioned before a detailed look at the separate
parts. Each has been instrumental in the accomplishment of the
School Space Study's objectives:
1. On May 12, 1971, Chancellor Scribner informed the 31 Tom-
munity School Boards of the City's fiscal constraints and

urged them tu consider and propose alternative kinds of




school space when asking for additional projects.

In September, 1971, the Chancellor released the report and

‘recommendations of the School Space Study Committee,

"School Space Alternatives: A report to the Chancellor of
the New York City Public Schools". The six basic recom-
mendations were:

a) Planning of 400-600 student primary and intermediate
schools on small, scattered sites.

b) Use of "found space" in buildings not designed in the
first instance as schools, e.g., commercial buildings,
housing projects and a variety of city resources.

c) Adaptation of facilities to current innovations in
teaching philosophy, e.g., "open-sSpace" ' arrangements
for flexible, individualized. learning.

d) Extended use of existing facilities through scheduling
-changes, night sessions and year~round schools, and by
renovations which will offer additional usable space
in old schools.

e) Application of systems building and building systems
to the construction of new schools.

f) Development of high school facilities and programs in
line with the Board of Education's High School Divi-
sion's recent publication "Toward the 21st Century".

The report was widely distributed and received favorable

coverage in the New York City news media.

In mid-September, 1971, the Chancellor attached to the

Board of Education's conventional Proposed Schocol Building

Program for 1972-73 a section on innovative projects which

relied heavily on the recommendations of "School Space




Alternatives"., These were supported by the School Dis-

tricts at the Board's Public Hearing on the Building

! Program. and approved by the Board of Education.

4. In late September, 1971, the Chancellor appointed Dr.
August Gold, a member of the School Space Study Committee,
to be head of the Division of School Planning and Research
at the Board of Education in order to implement the alter—

native space recommendations.

5. In mid-October, 1971, the Chancellor and the President of
the Board of Education, Isaiah Robinson, presented the
Board's 1972-73 Building Program to the City Planning
Commission with the request that the sectian on innovative
projects be given special consideration in the Planning
Commission's 1972-73 Draft Capital Budget.

6. On October 15, 1971, Mayor John V. Lindsay wrote to
Chancellor Scribner expressing his appreciation to the
School Space Study Committee for its efforts to find
solutions to the school construction difficulties.

"All of the recommendations of the School Space Study
Committee certainly deserve continued study on the part of
relevant City agencies as well as the Board of Education,

and I look forward to seeing some of these approaches
incorporated into the Capital Budget for 1972-73."

7. On December 10, 1971, a very austere City Planning Commis-—

sion Draft Capital Budget was released to the public. In

10
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addition to many rescindments of existing pProjects, it
contained specific recommendations fc;r the funding of five
3 small schools, a lump sum for purchase and renavation of
existing buildings, and two schools to be built by systems
construction. The draft budget also supported the develop-
ment of Park East High School on dispersed sites, the

development of flexible scheduling, the use of quality

[ leased space to relieve c¢vercrowding, and school space in

new apartment buildings.

éi

8. On December 17 and 20, 1971, the new approaches received
support at the pubiic hearingson the Draft Capital Budget.
These approaches were formally approved along with the
rest of the revised draft and forwarded to the Mayor for

7 his study and recommendations.

9. Of nine education projects recommended for new construc-
tion funds in the 1972-73 Draft Capital Budget, eight were
innovative projects (5 small elementary and intermediate

schools, 2 systems schools, J small high school unit)

totaling $24 million for about 5,600 students which repre-
sents an average of $4,300 per student in capital costs,
as opposed to the $7,500 being spent per student in con-
ventional schools; $10 million was recommended foir the
"found space” lump sum. The major portion of new funds
requested for the i972-73 education Capital Budget was for
innovation. 11

-9 -
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10. Funding of the new approaches was incorporated into the
Mayor's Executive Budget and specific reference made to
the School Space Study recommendations in the introductory
budget message. (For <uotes from the Budget message, see

Appendix B.)

Implications for the Future: New York and Elsewhere

It is obvious that New York City has just begun to scratch
the surface of potential space solutions. Given the wide wvari-
ation and flexibility implicit in decentralization, Community
School Boards in New York and elsewhere should have the option
to propose these and a multitude of other approaches. City
authorities everywhere must change their budgeting and bui lding
procedures to allow for new approaches. Through the use of
imaginative and realistic approaches, city schools everywhere
should be able to relieve overcrowding and budget strain in the

near future.

General Perspective

New York City has well over 900 school buildings, most of

them highly traditional and inflexible. Even if the City were
to undertake nothing but innovative facilities in the next 10-20
years, the dominant educational facility would be conventional
in size and physical layout. Thus the proposed innovations are
clearly options to, rather than replacements of, existing forms

of education. The same will hold for other wurban areas.

12
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Il. PROBLEMS

] New York City is having difficulty providing sufficient
school facilities. Funds are limited. Sites are increasingly
difficult to acquire and clear. Costs have escalated at an
4 alzaeming rate, and the pace of construction is slow. Over-
crowding continues to be severe in a number of the communities'

schools and in high schools in general.

Budget

Capital funds for the construction of school facilities

have not kept pace with the costs of conventional facilities.
In 1965, the Board o©Of Education estimated that it cost $2.8
million to build an elementary school for 1,200 pupils. For
1972, the estimated cost is $8.6 million for 1,500 pupils, a
jump frt;m $2,333 per pupil to $5,733 per pupil. Intermediate
schools rose from $4.8 million for 1,800 students in 1965 to
an estimated $14.1 million in 1972 for 1,800 pupils, an in-
crease from $2,666 per pupil to $7,833 per pupil. ,High schools
cost about $7.8 million for 3,000 pupils in 1965, as opposed
to $§33 million in 1972 for 4,000 pupils, a jump from $2,600
per pupil to §$8,250 per pupil. In 1965, the total capital

budget for education was $158,390, 000; in 1971 total capital

funds appropriated f£or education came to $251,640, 000.
Largely as a result of the escalation of costs and the : 1
difficulties of site clearance, projects with approved funding *

13 :
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have taken an increasingly long time to use their construction
funds. In the preparation of the 1972-73 Capital Budget, the
City was forced to recognize that escalating costs had eaten
into available capital funds to such an extent that approved
projects unable to use their funds (or located in areas not
urg:ntly needing the school space) would have to be rescinded
or deferred. Clearly, the large capital building program had
proved incapable of providing needed school space quickly and
inexpensively.

Additionally, the School Space Study Committee questioned
if the large conventional schools are best suited to the inno-
vations underway in education, even i £ the City could afford to
build them all. The Committee suggested that skillful use of
the Capital Budget could enable New York City to begin to build
the kinds of f£lexible structures that can house innovative

programs.

Sites
Ix: New Yorxrk City the average size of a traditienal 1,500-

pupil elementary school site is 100,000 sq £t. This is approxi-

mately 2-1/3 acres and can involve the relocation of as many

as 240 family units. A conventional 1,800-seat intermediate

school requires 120,000 sq ft, a high school for 4,000 pupils

calls for approximately 500,000 sq ft, or 12 acres. The City

14




has fewer and fewer lots of these sizes. While the City is
faced with a severe housing shortage, it is increasingly diffi-
cult to provide displaced tenants with comparable housing at

comparable rents. This is particularly true since the passage

of the "vacancy decontrol" message by the New York State

Iegislature. In recent months judges have been reluctant to

grant the City pcwer to remove tenants unless there is proof

of plans and funds for the project's construction, but the City

will not allocate money for the project until the site is clear.
The problem is to provide needed school space without re-

quiring widespread relocation of tenants.

High Costs of Construction

The Spacé Study Committee has identified the following explana-
tions for the high costs of constructing schools for New York
City students:
1. Large size of school builildings: diseconomies of scale
a. Large sites are difficult to locate and clear, and
the delays result in escalation of construction costs.

b. A large amount of circulation space required for

inter—-communication among units, which adds non-

education area.

c. Corridors often exist only for traffic between class-

rooms and stairways.

15 .




d. A large school is expected to render special services,
such as auditoria, gymnasia, and media centers in
large centralized areas. These expensive spaces are
often severely underused, a fact recognized by bdth
staff and communities.

e. As a function of size, large schools need additional
areas for administering and maintaining them.

f. Large buildings require specialized construction

which reduces the number of competitive bidders.

Construction technology

a. Individually tailored handicraft methods involve ex-
cessive man-hours of construction.

b. Architectural design of each project for individualized
construction neglects cost advantages of multiple
systems approach. A simple basic design with several
components can be reproduced like an erector set for

infinite variety and flexibility.

"ESeventy-five-year" projection

The projection of a 75-;year life for each school building
results in buildings which outlast their educational use-
fulness.

a. Buildings are overdesigned, involving cost-raising

standards of quality and installation.

16
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b. Specifications which attempt to reduce vandalism and
wear and tear frequently involve more costs than the
projected savings. Replacing damaged or worn items
is Sften cheaper than the cost of initial avoidance of
the need to replace them.

c. Long-lived, expensive buildings must be kept in use
even after the local population has declined, thus
requiring unjustified costs of operation. The Board
of Educatiorn currently operates 87 primary and 8 inter-
mediate schools at less than 75% utilization.

d. Changes in educational methodology and in technology
lead to alterations that are more costly than a "new
start". Most school buildings in New York City today
are educationally obsolete but are in use because of

the City's heavy investment in them.

4. Excessive Board of Education standards

a. Code overkill: Many costs can be traced +to the accre-
tion of standards introduced over the years by the
Board of Education over-and-above health and safety
requirements of municipal codes. For example, the
New York City Health Code requires 30 footcandles of
light in instructional areas; the Board of Education's
standard was 60 footcandles with no clear rationale

17
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except "that's what's required by code.”" This super-
specification often makes the difference between re-

taining existing (often elegant) fixture_s in " found
T

~—.

space" and putting in new fluorescent fixtures.
b. Design specifications: Costs are often increased due
to complex design standards. The history of such
standards has usually followed the pattern of a set of
specifications being developed by the Bureau of Design!
in response {:o a requirement initiated by the Division
of School Planning; such specifications tend to have a
life of their own, continuing long after the termina-
tion of the condition or situation which gave rise to
them. Often the reason for a particular set of stand-
ards is no longer known or, if known, has no current
application. Examples are the specifications for steps,

columns, display surfaces.

c. Educational requirements: New methodology has tended
to add spaces to those traditionally required; seldom
is there a replacement or rearrangement. Thus, while
all-purpose open spaces have been introduced and

libraries have expanded into instructional materials

centers, old-style classrooms and specialized rooms

(e.g., science) have remained in the programs. There

18
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has been little recognition of the possibility of
introducing the specialized facilities (e.g., sinks)
into the open spaces, thus saving all the square foot-
age of the special rooms. The result has been to in-
crease the gross space per student, without a corres-
ponding educational benefit.
5. Utilization of buildings

The costs of the construction program are increased because

stated needs fof Space are based on an acceptance of tra-

ditional capacity computations and on traditional methods

and time allocations for the deployment of students.

Thus the City may be planning new buildings, although

existing buildings might have spaces that would be avail-

able if counted and used properly.

a. Building capacities are based solely upon custom and
history; there is no scientifically based argument for
the premise that a student requires 25 sq ft of class-
room space and 100 sq £t of gross space in a building.
With the advent of individualized learning and flexible
Programming, the square foot requirements per student
are lower, and thus capacity figures for existing
structures can be raised withcut sacrificing educa-
tional space per student.

19
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The whole issue of capacity has been studied in New

York City for a number of years. A resclution of the

outstanding questions and an evaluation of new educa-

tional methodology is critical in determining the size
and scope of future educational facilities construction.

Utilization and scheduling the traditional school day

and school year are so arranged that existing build-

ings are frequently wholly or partially vacant.

i. Most schools are used only fractionally in the
afternoon and evening. High schools, especially,
could be used more fully at these times. Many
already have sessions as early as 8 a.m. and as
late as 5 p.m., but schedule only a small portion
of their students at these times, leaving many
vacant rooms. Carefully organized end-to-end or
day and evening sessions could have the following
advantages:

. allow for 2 complete school organizations using
one facility

. eliminate overcrowding, which tends to be con~-

centrated around the lunch periods
. increase opportunities for extracurricular
activities, such as team sports, school newspapers, |

musical groups and theatre.

- 18 -
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. increase employirent opportunities for students

who need or want jobs.

ii. The present calendar of schoel attendance leaves
big gaps not only in the summer, but also for an
assortment of holidays, and in high school, for a
series of examination and term-end record days.
A rationalization and rotation of vacations and
holidays and the computerization of records could
result in full year-round building use without

increasing individual attendance requirements. In

addition to some savings in capital costs, this
approach would give greater flexibility to students
and staff wanting other than the conventional sum-
mer vacation.

. iii. Many myths and apprehensions stand in the way of

maximum utilization. These fears as well as the

teachers' contractsmust be dealt with in order

spread basis.

6. legal Requirements and Procedures

a. In New York, the Wicks Law redquires four separate

to effectively use flexible scheduling on a wide-
construction contracts on public buildings. This can :
J

increase costs through lack of coordination on jobs.

<1
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b.

Competitive bidding has developed into a system for
holding minimum building prices at or above the pub-
lished appropriation figure. The legal bidding arrange-
ment precludés the possibility of "bargaining"; the
customary course is either to take the "low" bid even
wvhen it is high on the theory that next time it will

be hi.gher, or send the specifications for rewriting

and rebid the contract, v_;hich results in increased
costs becaﬁse of inflation during the time delay.
Complex approval requirements, rigidly linear in
arrangement, delay planning and thus raise costs as
price escalation runs its course.

Perfoxrmance bond requirements are more stringent on
school jobs and add to contractors' costs, thus in-
suring that only those large contractors who can post
substantial bonds can compete for contracts.

Routine delays in city payments to contractors result
in the regular addition to the bids of a high finance
charge to cover bank loans for ‘materials and labor.
Since only the large contractors can make the necessary
outlay of capital to prevent bankruptcy during delay

of payment by the City, the long financing period re-
duces the number of bidders, keeps the "low bid" high,
and results in negating the purpose of the competitive
bids.

22

- 20 -




, Education and Size

As the physical problems attending large schools become
more apparent, fears have been expressed that mammoth schools
! create an overly rigid atmosphere and that they are more con-
cerned with problems of administration and order than of teach-

ing and learning. Also, feelings of impersonalization on the

part of students, staff and parents contribute to the feelings
of alienation with schools and institutiouns in general. One

teacher has referred to the process as '"cattle-—ization'. Some
educators are beginning to ask for smaller educational facili-

ties that will not interfere with learning.
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IIX. INNOVATIVE PROJECTS AND APPROACHES
A. SMALL SCHOOLS
The School Space Study Committee found tremendous enthusiasm

at the Board of Education, city agencies and Community School

Districts for small schools -- defined as schools of 400-600
capacity —- on scattered sites.
B ackground

Size: "Small" is a relative term. in New York City, a school
is small if it contains fewer than about 700 children. In other

areas, the numerical definition may change, but the educational,

design and cost implications probably will not vary considerably.
In the last few years, New York City elementary schools

have been planned for a capacity of up to 1,500 students, usu-
ally on a K-4 basis. Intermediate schools are for 1,800 students
in grades 5-8, and high schools for 4,000 students in grades 9-12,
Redquests in the Board of Education's Building Program have
reached as high as 2,000 students for an elementary school. "
"Where it stops nobody knows...."

Site: The increased size of school buildings has required an
ever-larger site. Sites of 2-1/3 acres or more have become
harder and harder to find. Even when identified, sites are
difficuit to clear if there are residential and/or commercial

tenants. In some areas of the city (generally the most over-

<4
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crowded), school construction has virtually stopped because of
site and relocation difficulties. With the shortage of decent
reasonable housing for relocation, the City had begun to find
acquisition of large sites involving widaspread dislocation a
difficult public policy to support, but seemed to have no
alternative means of providing sites for schools. For high
schools unusual sites become the norm: platforms across high-
ways and railroad tracks, sites requiring landfill, and sites
involving sharp grade changes. All these “special conditions"
caused cost increases even above an already inflationary rate.

Costs: The costs of relocation, the costs of the time de-
lays caused by aifficult site clearance, the costs of "special
condition" sites, the costs of diseconomies of scale, etc.
(see p. 13) resulted in a total cost that made it increasingly
difficult to build schools at all, even to meet the needs of
overcrowding throughout the city. It was the dissatisfaction
with a worsening situation that produced the call for a School
Space Study.

Community Participation: Schools were taking an increasingly

long time to site, plan, construct; costs were rising steeply
and there were serious reservations about the educational wis-

dom of building larger schools. With these factors in mind,
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the School Space Study Committee spoke with five Districts*
about the possibility of using one budget line scheduled for a
large school of 1,500 to 1,800 pupils to develop 3 or 4 small
schools on dispersed sites of % to 2/3 acre each. The proposal
met with both enthusiasm and skepticism that such sites were
readily available. With the help of the City Planning Commis-
sion Local Area Planning Offices in Manhattan, Brooklyn and
the Bronx, it was established that there were ample site
possibilities for each district. Thus Districts which were
unable to find large sites for schools were suddenly able to
have a choice of desirable school sites for small schools.
District 17 is an excellent exampie of the flexibility
afforded the District through the use of small schools. The
District has pockets of overcrowding throughout the district,
but the only possible site large enough for a 1, 500-student
school was located at the end of the District inaccessible to

many students. The development of four small schools will

*District 6 Manhattan: Washington Heights. and Inwood
District 9 Bronx: Concourse, and Highbridge
District 10 Bronx: Fordham, and Riverdale

District 12 Bronx: Tremont

District 17 Brooklyn: Crown Heights

T
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' allow the District to place them near the overcrowded schools.
Site hunts through the overcrowded areas found over two dozen
possible sites, which have been narrowed down to the four best
ones.

With the cooperation of the Districts, sites were selected
for the schools. The Districts held public hearings on the
concept of small schools, and all of the District Boards

I approved the concept. Whenever Districts requested, members
of'the School Spa