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CHAPTER I
INTRODUCTION

With each passing year, an increasing number of
children must be housed in school buildings to provide the
educational privilege to which each and every child in the
United States is legally and morally entitled. This privi-
lege, in a democracy, includes the right of each child to
participate in an educational program which will meet his
needs in preparation as a contributing citizen regardless
of race, creed, soclal status, economic condition, or place
of residence. In the past decade the need for additional
facilities plus replacement of both structurally and edu-
cationally obsolete buildings has been experienced by most
communities. The emphasis on need for adequate and sufficient
additional facilities to continue to house school population
has been repeated many times in recent years. Speaking on
the subject in 1952, Dr. Walter D. Cocking, Editor of The
School Executive and The American School and Unilversity,

stated:

As far as can be foreseen, school construction
will continue at its present pace for the next
twelve to fifteen years. In terms of new build1n§s,
6000-7000 new structures will be buillt each year.

1Cocking, Walter D., "School Bulilding Costs from the Edu-
catorts Viewpoint," The Building Research Advisory Board,
2101 Constitution Avenue, N.W., washington 25, D.C., 1952, p. 5.
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School bullding construction 1s big business and it
appears that it will continue to be big business. 1In
Nebraska more than $127,000,000 was spent on new school
construction during the 10 year period 1950—1960.2 |

In terms of long term financial responsibility the
initial cost is only a part of the cost of providing adequate
facilities. The maintenance and operation each year is a
major budget item. It behooves all responsible school
officials to give considerable time, to make constructive
analysds of present situations, and to encourage practical
experimentation in an effort to obtain the best school build-
ings for the money spent. Such analysis includes not only
initial but long-range costs. Lbng-range cost analysis in
Terms of operation and maintenance expenses are especially
imperative during periods of rising costs. Decisions made
today in terms of long-range cost responsibilities will pro-
gressively become more financially burdensome in years to
come. What these filnancial responsibilities involve seem
to be more speculative than fact. Dr. Cocking recognized
the lack of research back in 1952 when he made the follow-
ing statement:

| There has been too much guessing, too much rule

of thumb, the exercise to too much prejudice or
preconceived opinion. '

2Bush, Donald 0., "Nebraska Public School Construction Since
1949," News Release, 1960.

3Cocking, op. ¢it., p. 5.
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Assuming that this statement was accurate there would
appear to be a need to correct the situation. There certainly
should be a cause for extensive study to determine the costs
of housing school chlidren. Such a study should, among other
things, indicate some possible 1ong-range economics in
schoolhouse construction.

The major opportunity to give consideration to factors
affecting future maintenance and operational costs is during
ﬁhe time that bulldings are being designed and constructed.
In an article on maintaining and replacing school buildings,
Dr. N. E. Viles, speclalist, School Housing Section, United
States Department of Health, Education and Welfare, indicated
need for adequate initial planning. He stated:

Valid formulas or determining malntenance

and replacement budgets in schools are not easily

developed. Neglected maintenance may hasten re-

placement needs and adequate maintenance may defer

them. And maintenance and replacement, while

related, are not easily combined into one factor.

In considering such formulas or measures for use
by school officials, it seems desirable to establish
a few basic concepts:

1. Adequate maintenance to extend the use of
school plants is one of the most important
means that is now available to effect school
building economy.

2. The time to begin planning maintenance is
when the building is being planned, designed,
and constructed.

4Viles, N. E., "Maintaining and Replacing Schools," The

American School Board Journal, July 1959, p. 22.
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It 1s known that annually Nebraska school districts
spend a considerable amount of the total school budget for
construction, operation, and maintenance of their school
plants. For example, during the schocl year of 1958-1959,
Nebraska school districts spent $10,971,316 or 17.6 per cent
of the total—budget for operation and maintenance of school
plants. During the life of a school plant this cumulative
expendifture would certainly represent a considerable amount
of public tax funds. If there are economy factors in con-

struction or maintenance practice, then they should be known.

Statement of the Problem

Recognizing the complexity of the broad problem of
schoolhouse construction, this study will be delimited to
a determination of that portion of cost of providing educa-
tion attributable to housing the school program. In making
thls study, an effort will be made to (1) present a historical
.overview of the problem of school building economies, (2)
recognlze some of the principles of school plant maintenance,
(3) identify some of the significant operational costs, (4)
list and make an analysis of school housing costs of selected
schodl buildings over an extended period of use, and (5)
suggest some possible economies in schocl plant counstruction
applicable to sound future planning.
During the past few years much confusion has arisen in

the planning of school plants in terms of initial and long-range
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economies. There have been charges within recent months

that "palaces" are being built. This has led to confusion

on the part of the tax-payer and also has had an effect on
the passing of bond issue proposals. These charges have

been countered by school officials with étatements which,

in some cases, have not been founded on sound research.

Also, such criticism has affected the quality of construc-
tion to the point where sound schoolhouse construction
economles have not been realized. In fact, these false
economles which have been forced upon some school systems
have placed high operation and maintenance costs upon schools
for future years. In many cases this crash building program
has resulted in new but already obsolete buildings. This
false economy may havé been the use of building materials
with high maintenance and hidden costs. There is é tendency
for lay persons to confuse beauty with extravagance or plush-
ness. A school building does not necessarily have to look
bad to be cheap.

It would seem to be reasonable to assume that costs can
be reduced over the life of a building if it has "built-in"
low maintenance; if it is planned for educational program"
change; if 1t provides quality materials and workmanship;
and if it is designed to be flexible. Bulldings costing more
initially may be more economical over their functional life-

time as a result of low maintenance. If this is supported by
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experieﬁce, we need to know the initial cost factors which
contribute to these economies. It is anticipated that this
study will help to identify and give evidence from past ex-
periences of some economies which may be applied to school-

house construction in the future.

Definition of Terms

There are Terms used universally throughout the litera-
ture which have a specific connotation relating to this
study. In recent years, the need for more preciseness in
the use of terms has resulted in a rather extensive study

by United States Office of Education. Their definitions will

-6
be used in this study.5

School Site - The site for a given school plant
consists of all the land serving the school, together
with all improvements to the site (other than
structures), such as grading, drainage, drives, park-
ing areas, walks, plantings, playcourts, and playfields.

School Plant - A school plant is composed of the
site, buildings, and equipment used by a single school,
or by two or more schools sharing the use of common
facilities.

Cost of Improvements to Site - Cost of a site
improvement includes the contract amount for contract

5Reason, Paul, and Tankard, George. "Property Accounting for’

Local and State School Systems." Washington: TU.S. Government
Printing Office, 1959. (U. S. Department of Health, Education,
and Welfare, 0ffice of Education.

6Reason, Paul, and White, Aopheus L. "Financizl Accounting
for Local and State School Systems." Washington: U.S.

. Government Printing Office, 1957. (U. S. Department of Health,
Education, and Welfare, Office of Education.)
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work and salaries and other expenses for work done

by district employees, plus any other expenses con-
nected with any initial installation of extension of
a site improvement. It also includes the cost of any
speclal assessments against the school district for
capital improvements on or off the site, such as
streets, curbs, and drains on or adjacent to the site,
and any easements involved.

Flre-Resistive Building - A building constructed
entirely of fire-resistive materials; or a building
with fire-resistive walls and partitions,fleoors,
stairways, and ceilings. A buillding of this type may
have wood finish, wood or composition floor surfaces,
and wood roof construction over a fire-resistive
ceiling.

Semi-Fire-Resistive Building - A building with
fire-reslstlve exterior and bearing walls and fire-
resistive corridor and stairway walls, floors, and
ceilings; but with ordinary construction otherwise,
such as combustible floors, partitions, roofs, and
finish.

Combustible Building - An all-frame bullding; a-
‘building with fire-resistive veneer on wood frame; or
one with fire-resistive bearing walls, but otherwise
of combustible construction.

Mixed Construction - A building with one or more
sections of one type of construction and one or more
sections (as additions) of another type of construc-
tion.

Gross Floor Area of Bullding Facility - The gross
area of a building lis the sum of the areas at each
floor level included within the principal outside faces
of exterior walls, neglecting architectural setbacks
or projections. Include all stories or areas which
have floor surfaces with clear standing head room (6
feet 6 inches minimum) regardless of their use. Where
a ground level or intermediate story, or part thereof,
is left unenclosed, consider the gross area of the
unenclosed story as the projected area of the story
above. Exclude all uaroofed areas and unenclosed
roofed-over spaces. Include mezzanines, balconies,
and library stack floors only to the extent of their
actual floor area; do not include unenclosed areas
under the first floor. Unenclosed roofed areas which

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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have been included in original cost contracts can be
excluded on a computed or estimated basis for the
development of comparative data of gross bullding areas
and costs. : '

Pupil Capacity of Building - (Applicable only to
buildings designed for use as achool buildings).--The
membership that can be accommodated in the classrooms
and other instruction areas of a building for the school
day according to existing State approved standards,
exclusive of multiple sessions. Pupil capacity of a
given building is dependent upon existing standards
or policles governing the operation of the school in
question with respect to three major elements: Class
size, organization of the school, and educational pro-
gram of the school. Once established, this figure
should be changed only when the standards or policies
regulating the three elements are definitely changed or
when there is a change affecting capacity in the class-
room or other instruction areas as a result of addi-
tions to, or remodeling of, a building.

Number of Pupils Served - (Applicable only to
bulildings not designed for use as school buildings).--
The number of different puplls assigned to a building
facility for instruction or other school activities.
This account is increased or decreased when changes are
made in the number of pupils assigned. '

Cost of Buillding - The cost of a building as main-
tained in the records of the owning unit is the actual
cost to that unit in acquiring the building, regardless
of how the building may have been acquired. The cost
of a bullding that has been erected by the owning school
district is the construction cost of the original build-
ing and any subsequent additions or remodeling, plus any
miscellaneous expenses of the district which are con-
nected with the construction and acquisition of the
building and additions, such as advertisements for con-
tracts and expenses connected with the sale of bonds,
less the estimated cost of any part of the building that
has been removed. The cost of a bullding does not in- .
clude debt service costs (payments of principal,
interest on debt, and paying agents! fees).

Operation of Plant - Consists of the housekeeping
activities concerned with keeping the physical prlant
open and ready for use. It includes cleaning, disinfect-
ing, heating, lighting, communications, and other such
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housekeeping activities as are repeated somewhat
regularly on a dalily, weekly, monthly, or seasonal
basis. Operation of plant does not encompass the
repairs and replacements of facilities and equip-
ment. '

Salaries for Custodlal Services - The full-time,
part-time, and prorated portions of salaries of cus-
todians, firemen, custodians' helpers, matrons, general
utility men, dairymen, night watchmen, and other such
personnel who sweep, clean, polish, mop, care for
buildings and livestock, operate the heating and
ventllating systems, and perform any other house-
keeping dutles, for all purposes except direct expenses
for PUPIL TRANSPORTATION, FOOD SERVICES, STUDENT-BODY
ACTIVITIES, and COMMUNITY SERVICES.

Heat for Bulldings - Expenditures for all coal,
steam, electricity, gas, gasoline, fuel oil, and wood
used for heating, including transportation costs in-
volved 1n securing them, except direct heating ex-
penses for PUPIL TRANSPORTATION, FOOD SERVICES, STUDENT-
BODY ACTIVITIES, and COMMUNITY SERVICES.

Water and Sewerage - Expenditures for water and
for sewage disposal, for all purposes except direct
expenses for PUPIL TRANSPORTATION, FOOD SERVICES,
STUDENT-BODY ACTIVITIES, and COMMUNITY SERVICES.

Electricity - Expenditures for electricity
for artificial lighting and power, except for heating
bulldings, for all purposes except direct expenses for
PUPIL TRANSPORTATION, FOOD SERVICES, STUDENT-BODY
ACTIVITIES, and COMMUNITY SERVICES.

, Custodial Supplies - Expenditures for brooms,
mops, soap, dusters, electrical fuses, electric light
bulbs, paper towels, hand towels, bath towels, paper
cups, tollet paper, and other such custodial supplies
used by students and district employees, for all pur-

. poses except direct expenses for PUPIL TRANSPORTATION,
FOOD SERVICES, STUDENT-BODY ACTIVITIES, and COMMUNITY
SERVICES, :

Other Expenses for Operation of Plant - Ex-
penditures for express, drayage, and freight which
cannot be charged to the specific activity for which
incurred; rental of operation-of-plant equipment; in-
service training expenses cther than salaries and

Reproduced with permission 6f the copyright owner. Further reproduction prohibited without permission.
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supplies; and any other expenses incurred by district
employees for operation of plant that cannot be ,
record8d under a specific account, for all purposes
except direct expenses for PUFIL TRANSPORTATION, FOOD
SERVICES, STUDENT-BODY ACTIVITIES, and COMMUNITY
SERVICES,

Maintenance of Plant - Consists of those activi-
ties that are concerned with keeping the grounds,
buildings, and equipment at their original condition
of completeness or efficiency, either through repairs
or by replacements of property ganything less than
replacement of a total building).

Upkeep of Grounds - Expenditures, including labor
and other expenses, for the repair and upkeep of
grounds by personnel who are not on the payroll of
the school district, for all purposes except direct
expenses for PUPIL TRANSPORTATION, FOOD SERVICES,
STUDENT-BODY ACTIVITIES, and COMMUNITY SERVICES.

Repair of Buildings - Expenditures, including
labor and other expenses, for the repair of buildings
by personnel who are not on the payroll of the school
district, for all purposes except direct expenses for
PUPIL TRANSPORTATION, FOOD SERVICES, STUDENT-BODY
ACTIVITIES, and COMMUNITY SERVICES.

Repair and Replacement of Equipment - Expendi-
tures, including labor and other expenses, for the
repair and upkeep, by personnel who are not on the
payroll of the school district, of equipment which
is not a built-in item, for all purposes except direct
expenses for PUPIL TRANSPORTATION, FOOD SERVICES,
STUDENT-BODY ACTIVITIES, and COMMUNITY SERVICES.

Other Expenses for Maintenance of Plant - Under
thils account are recorded expenditures for materials
and other expeuses, except salaries, for maintenance
of plant performed by school district employees, in-
cluding supplies used in the operation of vehicles
and other equipment used in the maintenance of plant.

v Property Insurance - Expenditures for all forms
of insurance covering the loss of, or damage to,
property of the school district from fire, theft,
storm, or any other cause, except pupil transportation
insurance. Also recorded here are costs for
appraisals of property for insurance purposes.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Capital Outlay - Expenditures are those which
result in the acquisition of fixed assets or addi-
tions to fixed assets. They are expenditures for
land or existing bulldings, improvements of grounds,
construction of buildings, additions to buildings,
remodeling of bulldings, or initial or additional
equipment.

Debt Service - Consists of expenditures for the
retirement of debt and expenditures for interest on
debt, except principal and interest of current loans
(mon§y borrowed and paid back during the same fiscal
year).

Plan of Study

It 1s necessary to confine the scope of this study to
Those cost factors which are directly related to operation
and maintenance, particularly design and initial construction
costs. Consideration of such factors as the educational pro-
gram, number of pupils housed, and location of the school
plant are not considered significant to this study even
though it 1is admitted that such factors have considerable
impact upon the overall costs of education. In an effort to
make this study valid and objective, 1t was deemed advisable
to eliminate those factors where considerable variability
exlists and where controls are not possible. A careful selec-
tion of bulldings where a complete record was available and
where major additions or losses from fire, wind, etc., have
not been experienced reduces greatly the variability factors
and gives objectivity to the statistics. Even with these
limiting factors, it is admitted that there is a broad area

of costs to be explored. The aim will be to survey the
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situation with respect to selected builldings and in the
Process identify factors of possible economy. It'was not
intended that a study of this kind should deal with specifiecs,
but more in terms of generalities. A review, identification,
and evaluation of a number of factors of construction and
design with as specific conclusions as possible as to their
relative potentials, are the primary concern in this study.

School bulldings when grouped according to type of
construction provide some comparability. The relationship of
costs, such as original cost, operation, maintenance, and
repalr, when analyzed will make it possible to determine
relationships of these costs per year, per square foot, per
school plant, per classroom, etc., when housed in buildings of

| varying types of construction. |

To further standardize the results of the study, the
folloWing criterlia will be used in the selection of school
plants to be studied:

a. A school building housing all children (K-12) of
a particular school district.

b. Bulldings classified by type of construction as
rated by the Nebraska Inspection Bureau,

¢c. Buildings constructed after the year of 1922
because of the uniformity of records available on
plant costs and maintenance and operation costs in
the Nebraska State Department of Education.
Data for this study were gathered from the most convenient
and authoritative sources, namely the Nebraska Inspection

Bureau, Nebraska State Depértment of Education, cooperative

ﬁeproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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survey reports by the University of Nebraska and State
Department of Education, local Nebraska school districts,
contacts and conferences with authorities in fields related
to school bulilding costs, on-site inspection of the studied
buildings, and a review of previous work and pertinent
literature.

Since permanent annual records of all school expendi-
tures, including school housing costs, are available in the
Statistical Services Section, Nebraska State Department of
Education, maximum use will be made of this information.

These records itemize the annual operation, maintenance, con-
Struction, and debt service costs for each school district
for each year of'their operation. |

A personal visit will be made to many of the selected
school plants to evaluate and obtain information on such items
as condition of existing building, total floor space, number of
children housed, and such other information as was not availabile
in existing records.

A standardized rating, as provided by the Nebraska
Inspection Bureau, will be used to determine adequacy of
initial construction in terms of materials used. This is a
recognized authority and considered a very reliable source

since it 1s used for the establishment of a;liinsurance rates.
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Proposed Contribution

Many national authorities, as well as local school
officials, have expressed a need for a study of this type.
There is a need for factual information on existing school-
housing costs, for identification of potential economies
especially significant during the planning and construction
phases, and a need for an analysis of past operation and
maintenance costs. It is believed that this study will make
a contribution by (1) providing a sample of past operation
and malntenance costs experienced by local school districts,
(2) reviewing findings of other studies either directly or
indirectly relating to these costs, (3) indicating a need
for adequate planning during the construction of new facili-
ties, (4) identifying possible economies in operation and
maintenance of a school plant, (5) indicating the importance
of adequate initial construction in relation to long-range
economy, (6) stressing the importance of an adequate main-
tenanece program and (7) making such further suggestions and
recommendations as may be desirable and worthy of future
consideration and study.

Although many buildings have been constructed in the
last few years, there appears to be a need for considerable
planning for future construction. The area of operation and
malntenance costs may be only a small portion of the total

costs in providing an education for chilgren. Still, this
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itemrm of-cost 1s important and cannot be over-looked by the
prudent school official when each year it appears in his

budget and particularly wheﬁ planning and constructing new

facilities.
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CHAPTER II
REVIEW OF LITERATURE

During the past decade numerous school-bond proposals
have been turned down at the polls'by the voters. TUn-
doubtedly, there are many reasons in specific siﬁuations,
some valid, but many unfounded, for not voting funds for new
school buildings. The tactic of creating confusion seems to
be the most effective method of defeating issues. The most
often used methods of creating confusion in the minds of the
lay participants has resulted from charges that schools being
constructed are palaces, memorials, and include nonessentials
at great expense. Even though these charges have b=en madé,
there are indications that schoolhouse construction generally
has been among the most economical of all construction. There
are statistics that show the comparison of increase for dif-
ferent types of construction during the past 20 years: (1)
school building--150 per cent, (2) all buildings--210 per
cent, (3) general construction--275 per cent, (4) medium-
priced brick residences--225 per cent, (5) medium-priced
frame residences--228 per cent, and (6) highway construction--

200 per cent.1 This does, it seems, demonstrate the concern

l"'I‘hose Fairy Tales About 'Palaces!." National Education
Association Journal. October 1958, p. Z3.
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of school officials in keeping initial costs of schools

down.

Planning As a Factor

School plant planners, architects, and school officials
have been concerned with keening the cost of schoolhouses
down. The comparison in Table I 1s undoubtedly the result
of a sincere effort on the part of responsible people. There
are apparently wajs of doing this without hindering the
functionality and usefulness of the building. In an attempt
to counteract the.éonfusion created by some of the critics, a
number of authorities have defined factors of economy in
schoolhouse construction. Dr. Cocking recognized the im-
portance of construction that will permit economy in operation

and maintenance.

But hundreds of thousands of dollars. can be
saved over the life of a school building if it has
built-in low maintenance, 1f the quality of its
materials and workmanship assures that it will wear
well, if the design 1s flexible enough to allow the
school to adopt to program changes that will come
about in the years ahead.

First - rate bulldings may initially cost more
than second- or third-rate buildings. But over their
life they will be the least expensive. Second-class
buildings never perform well and they are expensive
to keep in working order. Sound, well planned
facilities will always be a good investment.2

Others have been equally concerned about operation and

2Cocking, Walter D. ™The School Bullding Situation."
School Executive. November 1957, p. 3.
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